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INTRODUCTION
This publication contains the Public Comment Agenda for consideration at the Public Comment Hearings of
the International Code Council on October 19 – 25, 2016 at the Kansas City Convention Center in Kansas
City, MO (see page 1). See page xxxv for the hearing schedule.
This publication contains information necessary for consideration of public comments on the proposed code
changes which have been considered at the ICC Committee Action Hearings held on April 17 – 27, 2016, at
the Kentucky International Convention Center in Louisville, KY. More specifically, this agenda addresses
hearings on public comments on proposed code changes to the International Building Code (Structural),
International Existing Building Code (Structural), International Energy Conservation Code (Commercial and
Residential,) International Fire Code, International Residential Code (Building and Energy) and the
International Wildland-Urban Interface Code.

ICC GOVERNMENTAL MEMBER REPRESENTATIVES
Council Policy #28, Code Development (page xi) requires that applications for Governmental Membership
must have been received by March 18 of this year in order for the representatives of the Governmental
Member to be eligible to vote at this Public Comment Hearing and the Online Governmental Consensus
Vote which occurs approximately two weeks after the hearings. Further, CP#28 requires that ICC
Governmental Member Representatives reflect the eligible voters 30 days prior to the start of the Public
Comment Hearings. This includes new, as well as changes, to voting status. Sections 9.1 and 9.2 of
CP#28 (page xxxi) read as follows:
9.1

Eligible Final Action Voters: Eligible Final Action voters include ICC Governmental Member Voting
Representatives and Honorary Members in good standing who have been confirmed by ICC in
accordance with the Electronic Voter Validation System. Such confirmations are required to be
revalidated annually. Eligible Final Action voters in attendance at the Public Comment Hearing and
those participating in the Online Governmental Consensus Vote shall have one vote per eligible voter
on all Codes. Individuals who represent more than one Governmental Member shall be limited to a
single vote.

9.2

Applications: Applications for Governmental Membership must be received by the ICC at least 30
days prior to the Committee Action Hearing in order for its designated representatives to be eligible to
vote at the Public Comment Hearing or Online Governmental Consensus Vote. Applications, whether
new or updated, for Governmental Member Voting Representative status must be received by the
Code Council 30 days prior to the commencement of the first day of the Public Comment Hearing in
order for any designated representative to be eligible to vote. An individual designated as a
Governmental Member Voting Representative shall provide sufficient information to establish eligibility
as defined in the ICC Bylaws. The Executive Committee of the ICC Board, in its discretion, shall have
the authority to address questions related to eligibility.

As such, new and updated eligible voter status must be received by ICC’s Member Services Department by
September 19, 2016. This applies to both voting at the Public Comment Hearings as well as the Online
Governmental Consensus Vote which occurs approximately two weeks after the hearings. This must be
done via the Electronic Voter Designation System. Access the Electronic Voter Designation System directly
by logging on to www.iccsafe.org/EVDS and using the email address and password connected to your
Primary Representative account. The online form can also be accessed by logging onto “My ICC” and
selecting “Designate Voters” or through the Electronic Voter Designation link in the left hand menu on the
ICC home page at www.iccsafe.org. These records will be used to verify eligible voter status for the Public
Comment Hearing and the Online Governmental Consensus Vote. Voting members are strongly
encouraged to review their membership record for accuracy so that any necessary changes are made prior
to the September 19 deadline. Representatives of any Governmental Member that has made
application for membership after March 18 will not be able to vote.
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ICC POLICY ON FINANCIAL ASSISTANCE
FOR GOVERNMENTAL MEMBER VOTING REPRESENTATIVES
ICC Council Policy 36 Financial Assistance defines the circumstances under which it is permissible for
Governmental Member Voting Representatives to accept funds to enable a Governmental Member Voting
Representative to attend ICC code hearings. The policy seeks to prohibit, or appropriately regulate financial
assistance which is designed to increase Participation by a Particular interest group or by those supporting
a Particular position on a proposed code change.
As part of the registration process (see below), eligible voting members are required to verify their voting
status in order to receive a voter’s badge. Improper acceptance of financial assistance, or
misrepresentation by a Governmental Member Voting Representative about compliance with CP 36, which
are discovered after a code hearing, may result in sanctions regarding voting at future hearings by the
Governmental Member Voting Representative or by other Governmental Member Voting Representatives
from the same governmental member. CP 36 provides, in pertinent Part:
2.0.

Contributions. To allow industry and the public to contribute to the goals of the ICC in
transparent and accountable processes, organizations and individuals are permitted to
contribute financial assistance to Governmental Members to further ICC Code
Development Activities provided that:
2.1

2.2

2.3

Contributions of financial assistance to Governmental Member Voting
Representatives for the purposes of enabling participation in ICC Code
Development Activities are prohibited except for reimbursements by the ICC or its
subsidiaries, a regional, state, or local chapter of the ICC, or the local, state or
federal unit of government such Governmental Member Voting Representative is
representing. For the purposes of this policy financial assistance includes the
payment of expenses on behalf of the Governmental Member or Governmental
Member Voting Representative. Governmental Member Voting Representatives
may self-fund for purposes of participating in ICC Activities.
A Governmental Member accepting contributions of financial assistance from
industry or other economic interests shall do so by action of its elected governing
body or chief administrative authority. A Governmental Member Voting
Representative may not directly accept financial assistance from industry or other
economic interests.
Any contributions to a Governmental Member of the ICC shall comply with
applicable law, including but not limited to a Governmental Member’s ethics,
conflict of interest or other similar rules and regulations.

ADVANCE REGISTRATION
The Public Comment Hearings are only one component of the 2016 ICC Annual Conference and Group B
Public Comment Hearings. All attendees to the Public Comment Hearings are required to register.
Registration for the Public Comment Hearings is FREE, and is necessary to verify voting status (see
above). You are encouraged to register prior to the Public Comment Hearings. To register for the
full Conference, the Education Program, or the Public Comment Hearings, go to
https://www.eiseverywhere.com/ereg/index.php?eventid=154381&categoryid=1264062 or go to
www.iccsafe.org and click on the ICC KCMO 2016 box on the ICC Home Page.
NOTICE: If you or your companion require special accommodations to participate fully, please advise ICC
of your needs.
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AGENDA FORMAT
This Public Comment Hearing Agenda includes the Consent Agenda and the Individual Consideration
Agenda for the code change proposals that comprise the 2016 Code Development Cycle. This will
complete the Public Comment Hearings for the 2016 Code Development Cycle.
The Consent Agenda is comprised of proposed changes to the International Building Code (Structural),
International Existing Building Code (Structural), International Energy Conservation Code (Commercial and
Residential), International Fire Code, International Residential Code (Building and Energy) and the
International Wildland-Urban Interface Code which did not receive a successful assembly action or public
comment, and therefore are not listed on the Individual Consideration Agenda.
The Individual Consideration Agenda is comprised of proposed changes which either received a successful
assembly action or received a public comment in response to the Code Committee’s action at the
Committee Action Hearings.
Items on the Individual Consideration Agenda are published with information as originally published for the
Committee Action Hearing as well as the published hearing results. Following the hearing results is the
reason that the item is on the Individual Consideration Agenda followed by the public comments which were
received.
Public testimony will follow the procedures given in CP#28-05 Code Development as published on page xii.
Refer to the tentative hearing order on page xxxvii.

MODIFICATIONS & PUBLIC COMMENTS
In addition to modifications made by a committee at the Committee Action Hearings, CP#28 Code
Development allows successful modifications which were voted on during the Online Assembly Vote
following the Committee Action Hearings. In addition modifications can be proposed in form of a Public
Comment following the Committee Action Hearings. The Public Comment deadline was July 22, 2016 and
all Public Comments received have been incorporated into this document. Further modifications are not
permitted beyond those published in this agenda.
Proposed changes on the Individual Consideration Agenda at the Public Comment Hearings may have up
to five possible motions - Approval as Submitted, Approval as Modified by the Code Committee, Approval
as Modified by a successful Assembly Action, Approval as Modified by a Public Comment, or Disapproval.
A Public Comment Hearings Discussion Guide will be posted and copies available at the hearing which
includes a list of allowable motions for each code change proposal.

CONSENT AGENDA
The Public Comment Consent Agenda consists of proposals which received neither a successful assembly
action nor a public comment. The Public Comment Consent Agenda for each code will be placed before
the assembly at the beginning of each code with a motion and vote to ratify final action in accordance with
the results of the Committee Action Hearing.

INDIVIDUAL CONSIDERATION AGENDA
The Public Comment Hearing Individual Consideration Agenda is comprised of proposals which have a
successful assembly action or public comment. For each code, the proposed changes on the Individual
Consideration Agenda shall be placed before the assembly for individual consideration of each item. The
2016 ICC PUBLIC COMMENT AGENDA

iii

hearing order is found on page xxxvii and the agenda starts on page 1.

ICC PUBLIC COMMENT HEARING PROCESS
The hearing process will follow CP #28. The process is summarized as follows and will occur for each code
noted in the hearing order (CP #28 sections noted):
1. At the start of the hearings:
• Requests to withdraw code changes
• Requests to withdraw public comments
• Requests to revise the hearing order
• Consent Agenda voted (Section 7.5.4)
2. The first code change on the hearing order brought to the floor with a standing motion to sustain the
committee action.
3. If the Committee Action is not Disapproval, a motion to approve a modification by a public comment
may be presented (Section 7.5.8.6).
4. Public testimony on either the Committee Action (if Disapproval) or the public comment (Section
5.5.1)
5. ICC Governmental Member Representatives and Honorary Members (“eligible voters”) in
attendance vote on the motion under consideration. (See page i)
6. Depending on the motion and action determined by the vote, subsequent allowable motions in
accordance with Sections 7.3.8.6 can be considered or voting on the main motion in accordance
with 7.5.8.7 is taken. (A Public Comment Hearing Discussion Guide will be posted and copies
available at the hearing which includes a listing of allowable motions.)
7. The public comment hearing result on the code change determined by a vote of the eligible voters is
announced. In accordance with Section 7.3.6, reconsideration is not permitted. This result will be
placed on the Online Governmental Consensus Vote (Section 8.0), which will be open
approximately two weeks after the hearings are complete (see below).
8. Repeat 2 – 7 for subsequent code changes
9. Go the next code indicated on the hearing order and repeat 1 – 8.

VOTING AT THE
PUBLIC COMMENT HEARING FOLLOWED BY ONLINE GOVERNMENTAL
CONSENSUS VOTE
The public comment hearing is the first step in the process to arrive at Final Action on code changes –
Public Comment Hearing (PCH) voting followed by the Online Governmental Consensus Vote (OGCV)
utilizing cdpACCESS®. Be sure to review the deadlines and eligible voter information on page i. The
sections noted below are the applicable sections of CP #28 which is published on page xi.
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Public Comment Hearing Vote
The first step is the voting that will occur at the Public Comment Hearing. This process is regulated by
Section 7.5.8 of CP #28. Note that an electronic voting system will not be employed at the 2016 Public
Comment Hearings in Kansas City, MO. Therefore, in accordance with Section 10.1 of CP #28, votes at the
Public Comment Hearings will not be combined with the online ballot votes during the OGCV as stipulated
in Section 7.5.8.10.
The Consent Agenda will be voted with a motion to ratify the action taken at the Committee Action
Hearings. This will be the Final Action on those code changes and they will not be considered in the Online
Governmental Consensus Vote (Section 7.5.4).
As part of the Individual Consideration Agenda, individual motions for modifications to the main motion will
be dealt with by a hand vote followed by a hand/standing count in accordance with Section 7.5.8.7 if the
outcome of the hand vote cannot be determined by the moderator. As noted in Section 7.5.8.8, if the
motion is not successful, motions for Approval as Submitted or Approval as Modified are in order. A motion
for Disapproval is not in order. The voting majorities have not changed and are indicated in Section 7.6. As
in the past, if the code change proposal does not receive any of the required majorities in accordance with
Section 7.6, Section 7.5.8.9 stipulates that the PCH action will be Disapproval. The results will be
announced at the hearings as required by Section 7.5.8.10; however, the vote count will only be announced
on any items requiring a hand/standing vote.
Online Governmental Consensus Vote
The second step in the final action process is the Online Governmental Consensus Vote (OGCV). This is a
process which is built into cdpACCESS and is regulated by Section 8.0. It is anticipated that the ballot
period will start approximately two weeks after the Public Comment Hearings and will be open for two
weeks.
The results of the PCH set the agenda and ballot options for the OGCV. This is stipulated in Section 8.1.
For example, if the action taken at the PCH is AMPC 1, 3, 7 (Approved as Modified by Public Comments
1,3 and 7) then the ballot will be structured to allow eligible voters to vote for either AMPC 1,3, 7 or
Disapproval in accordance with the table. The voting majority required for AMPC 1, 3, 7 at the PCH was a
2/3 majority which is the same majority that applies to the OGCV. Since there will be no electronic voting at
the hearing, the vote tally from the PCH will not be combined with the vote tally from the OGCV to
determine the Final Action. In the example cited, the online vote tally from the OGCV would be required to
meet the 2/3 majority in order for the final action to be AMPC 1, 3, 7. If the voting majority is less than the
2/3 required, Section 10.3 stipulates the Final Action to be Disapproval.
Be sure to review Section 8.2 which identifies the composition of the ballot. Note that in item 1 the result of
the PCH will be included but a vote count will not be posted because there will not be electronic voting
during the PCH. Similarly, the OGCV will not indicate how eligible voters at the PCH voted (item 7). Also of
note is item 4 where the PCH action is Approved as Modified. The resulting text will be presented in the
ballot with the modification(s) incorporated into the original code change in order for the voter to see how
the text would appear in the code. A key part of this ballot is also item 10 where the voter will have access
to the hearing video from both hearings.
Non-eligible voters will also be able to log-in and view the OGCV ballot, but will not be permitted to vote.
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Final Action on Proposed Code Changes
Section 10.0 regulates the tabulation, certification and posting of the final action results. In accordance with
Section 10.4, the Final Action will be published as soon as practicable and will include the action from the
PCH and action and vote counts from the OGCV.

VIEW THE PUBLIC COMMENT HEARINGS ON YOUR PC
The Public Comment Hearings are scheduled to be “webcast”. Streaming video broadcast over the Internet
will provide a gateway for all International Code Council members, the construction industry and other
interested parties anywhere in the world to view and listen to the hearings. Logging on to the Internet
broadcast will be as simple as going to the International Code Council web site, www.iccsafe.org and
clicking on a link. [Actual site to be determined - be sure to check the ICC web site for further details].
The hearings can be seen free by anyone with Internet access. Minimum specifications for viewing the
hearings are an Internet connection, sound card and Microsoft Windows Media Player. DSL, ISDN, Cable
Modems or other leased-line connections are recommended for the best viewing experience. A dial-up
modem connection will work, but with reduced video performance.

FINAL ACTION ON CODE CHANGE PROPOSALS
CE170, CE175 PARTS I AND II, CE247, RE114 AND RE115
Code change proposals CE170, CE175 Parts I and II, CE247, RE114 and RE115 address the scope and
application of the International Energy Conservation Code. As reported in the Report of Committee Action
Hearing, the action taken by the Commercial Energy Code Committee or the Residential Energy
Committee, as applicable, on this proposal coupled with the action taken at the 2016 Public Comment
Hearings and subsequent Online Governmental Consensus Vote will be limited to an advisory
recommendation to the ICC Board of Directors who will determine the final disposition on these proposed
changes in accordance with Section 1.3 of CP 28, which stipulates that the Board determines the scope of
the I-Codes.

PUBLIC COMMENT HEARING CONSIDERATION OF ADM 94-16
As indicated below, Section 4.6 of CP28 notes that updates to referenced standards are
accomplished administratively through consideration of a code change proposal. Section 4.6
allows multiple referenced standards updates in a single proposal for ease of processing and
placing all the updates together. In this 2016 cycle, the code change proposal for updating
referenced standards is ADM94 -16.
4.6 Updating Standards Referenced in the Codes: The updating of standards referenced by the
Codes shall be accomplished administratively by the Administrative Code Development Committee
in accordance with these full procedures except that the deadline for availability of the updated
standard and receipt by the Secretariat shall be December 1 of the third year of each code cycle.
The published version of the new edition of the Code which references the standard will refer to the
updated edition of the standard. If the standard is not available by the deadline, the edition of the
standard as referenced by the newly published Code shall revert back to the reference contained in
the previous edition and an errata to the Code issued. Multiple standards to be updated may be
included in a single proposal.

Each referenced standard listed in ADM94-16 is essentially a separate code change proposal or
part. Action taken on each referenced standard is independent of action taken on other
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standards. All totaled, there are over 950 referenced standards being considered for update and
13 of the referenced standards proposed to be updated have received a public comment
requesting either Approval As Modified by Public Comment (AMPC) or Approval as Modified
(Committee).
Therefore, ADM94-16 will be dealt with procedurally by dividing the question as a multiple part
code change proposal; with each referenced standard receiving a public comment being dealt with
as a separate part in conjunction with the submitted public comment.
Updates to the referenced standards listed in ADM94 – 16 that did not receive a public comment
will be processed as part of the Consent Agenda in accordance with Section 7.4.

CODE CHANGE PROPOSALS S18 AND S28
Code change proposals S18 and S28 each contained proposed changes for both the IBC and the IRC.
When compiling these code change proposals, ICC staff failed to separate the items belonging to the IRC
into separate proposals (Part II) and therefore the IRC-Building Committee did not have the opportunity to
consider these items separately, as is required for all code change proposals to the IRC. The Code
Correlation (CCC) has submitted public comments in order to have this possibly considered at the PCH.
Note that the CCC intends to withdraw these public comments, if no one comes forward requesting that
these items be considered individually during the Public Comment Hearings. If anyone desires that this
proposal be considered individually during the public comment hearings, please notify ICC Staff,
Manager of Codes, Dave Bowman: dbowman@iccsafe.org before the start of the IRC-Building
portion of the Public Comment Hearings.

ICC WEBSITE - WWW.ICCSAFE.ORG
While great care has been exercised in the publication of this document, there may be errata posted for the
Public Comment Agenda. Errata, if any, identified prior to the Public Comment Hearings will be posted as
updates to the Public Comment Hearing Agenda on the ICC website at www.iccsafe.org. Users are
encouraged to periodically review the ICC Website for updates to the 2016 Public Comment Hearing
Agenda.
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2015/2016/2017 ICC CODE DEVELOPMENT SCHEDULE
(Updated August 5, 2015 – Group C Code Cycle cancelled, explanatory note added.)
DATE

STEP IN CODE DEVELOPMENT
CYCLE

2015 – Group A Codes

2016 – Group B Codes

2017 – Group C Code

IBC- E, IBC - FS, IBC -G, IEBC,

Admin, IBC-S, IECC-C,

IgCC

IFGC, IMC, IPC, IPMC, IPSDC,

IECC/IRC-R, IFC, IRC - B, IWUIC
CANCELLED

IRC – M, IRC- P, ISPSC, IZC

SEE NOTES
2015 EDITION OF I-CODES
PUBLISHED
DEADLINE FOR RECEIPT OF
APPLICATIONS FOR ALL CODE
COMMITTEES

June 2, 2014

March 31, 2015 (approx.)

June 2, 2014 for the 2015/2016/2017 Cycle. Call for committee posted January 31, 2014
June 1, 2017 for the 2018/2019 Cycle. Call for committee to be posted in January/2017.

DEADLINE FOR cdpACCESS
ONLINE RECEIPT OF CODE
CHANGE PROPOSALS

January 12, 2015

January 11, 2016

WEB POSTING OF
“PROPOSED CHANGES TO
THE I-CODES”

March 13, 2015

March 8, 2016

April 19 – 30, 2015
Memphis Cook Convention
Center
Memphis, TN

April 17 – 27, 2016
Kentucky International
Convention Center
Louisville, KY

Starts approx. two weeks
after last day of CAH. Open
for 2 weeks.

Starts approx. two weeks after
last day of CAH. Open for 2
weeks.

WEB POSTING OF “REPORT
OF THE COMMITTEE ACTION
HEARING”

June 5, 2015

June 1, 2016

DEADLINE FOR cdpACCESS
ONLINE RECEIPT
OF PUBLIC COMMENTS

July 17, 2015

July 22, 2016

WEB POSTING OF “PUBLIC
COMMENT AGENDA”

August 28, 2015

September 9, 2016

September 30 – October 7,
2015
Long Beach Convention
Center
Long Beach, CA
AC: September 27 - 29

October 19 – 25, 2016
Kansas City Convention
Center
Kansas City, MO
AC: October 16 – 18

Starts approx. two weeks
after last day of PCH. Open
for 2 weeks.

Starts approx. two weeks after
last day of PCH. Open for 2
weeks.

COMMITTEE ACTION
HEARING (CAH)

ONLINE CAH ASSEMBLY
FLOOR MOTION VOTING
PERIOD

PUBLIC COMMENT HEARING
(PCH)
ANNUAL CONFERENCE
DATES NOTED BY AC

ONLINE GOVERNMENTAL
CONSENUS VOTING
PERIOD
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Group A Codes/Code committees:
•
IBC-E: IBC Egress provisions. Chapters 10 and 11
•
IBC-FS: IBC Fire Safety provisions. Chapters 7, 8, 9 (partial), 14 and 26. Majority of IBC Chapter 9 is maintained by the
IFC in Group B. See notes
•
IBC-G: IBC General provisions. Chapters 3 – 6, 12, 13, 27 – 33
•
IEBC: IEBC non structural provisions. See notes
•
IFGC
•
IMC
•
IPC
•
IPMC (code changes heard by the IPMZC code committee)
•
IPSDC (code changes heard by the IPC code committee)
•
IRC-M: IRC Mechanical provisions. Chapters 12 – 23 (code changes heard by the IRC - MP code committee)
•
IRC-P: IRC Plumbing provisions. Chapters 25 – 33 (code changes heard by the IRC - MP code committee)
•
ISPSC
•
IZC (code changes heard by the IPMZC code committee)
Group B Codes/Code committees:
•
Admin: Chapter 1 of all the I-Codes except the IECC, IgCC and IRC. Also includes the update of currently referenced
standards in all of the 2015 Codes except IgCC. See notes regarding IgCC
•
IBC-S: IBC Structural provisions. IBC Chapters 15 – 25 and IEBC structural provisions. See notes
•
IECC-C: IECC Commercial energy provisions
•
IECC/IRC-R: IECC Residential energy provisions and IRC Energy provisions in Chapter 11
•
IFC: The majority of IFC Chapter 10 is maintained by IBC-E in Group A. See notes
•
IRC-B: IRC Building provisions. Chapters 1 – 10
•
IWUIC (code changes heard by the IFC code committee)
Notes:
•

Be sure to review the document entitled “2015/2016/2017 Code Committee Responsibilities” which will be posted. This
identifies responsibilities which are different than Group A, and B codes and committees which may impact the applicable
code change cycle and resulting code change deadline. As an example, throughout Chapter 9 of the IBC (IBC- Fire
Safety, a Group A code committee), there are numerous sections which include the designation “[F]” which indicates that
the provisions of the section are maintained by the IFC code committee (a Group B code committee). Similarly, there are
numerous sections in the IEBC which include the designation “[BS]”. These are structural provisions which will be heard in
Group B by the IBC – Structural committee while the non structural provisions will be maintained in the 2015 Group A
Cycle by the IEBC code committee. The designations in the code are identified in the Code Committee Responsibilities
document.

•

Proposed changes to the ICC Performance Code will be heard by the code committee noted in brackets ([ ]) in the
section of the code and in the Code Committee Responsibilities document.

•

Definitions. Be sure to review the brackets ([

]) in Chapter 2 of the applicable code and the Code Committee

Responsibilities document to determine which code committee will consider proposed changes to the definitions.
•

As reported in the July 21, 2015 ICC News Release, ICC and ASHRAE have agreed to consolidate the IgCC and
ASHRAE Standard 189.1. ICC’s responsibility for the 2018 IgCC will be Chapter 1, and ASHRAE will have responsibility
for all the technical provisions. Thus the 2017 Group C cycle becomes unnecessary, and has been cancelled.

•

There will be no code change activity for Chapter 1 of the IgCC in 2016. However, going forward, any code change
proposals for Chapter 1 of the IgCC will be the responsibility of the Administrative Code Development Committee. Code
Change Proposals will next be heard for Chapter 1 of the IgCC during the Group B Cycle in 2019.
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2015 - 2016 STAFF SECRETARIES
GROUP A (2015)
IBC-General
Chapters 1-6, 12, 13, 2734

IBC-Fire Safety
Chapters 7, 8, 9, 14, 26
Ed Wirtschoreck
Central Regional Office
1-888-ICC-SAFE, ext 4317
FAX: 708/799-0320
ewirtschoreck@iccsafe.org

Allan Bilka
Central Regional Office
Kermit Robinson
Western Regional Office
1-888-ICC-SAFE, ext 7708
FAX: 419/ 730-6531
abilka@iccsafe.org
krobinson@iccsafe.org

IMC

Gregg Gress
Central Regional Office
1-888-ICC-SAFE, ext 4343
FAX: 708/799-0320
ggress@iccsafe.org

IPC/IPSDC

Fred Grable
Central Regional Office
1-888-ICC-SAFE, ext 4359
FAX: 708/799-0320
fgrable@iccsafe.org

ISPSC
Fred Grable
Central Regional Office
1-888-ICC-SAFE, ext 4359
FAX: 708/799-0320
fgrable@iccsafe.org

IBC-Means of Egress
Chapters 10, 11
Kim Paarlberg
Indianapolis Field Office
1-888-ICC-SAFE, ext 4306
FAX: 708/799-0320
kpearlberg@iccsafe.org

IPMC

Ed Wirtschoreck
Central Regional Office
1-888-ICC-SAFE, ext 4317
FAX: 708/799-0320
ewirtschoreck@iccsafe.org

IEBC

Beth Tubbs
Northbridge Field Office
1-888-ICC-SAFE, ext
7708
FAX: 419/ 730-6531
btubbs@iccsafe.org

IRC Mechanical

Gregg Gress
Central Regional Office
1-888-ICC-SAFE, ext
4343
FAX: 708/799-0320
ggress@iccsafe.org

IFGC

Gregg Gress
Central Regional Office
1-888-ICC-SAFE, ext
4343
FAX: 708/799-0320
ggress@iccsafe.org

IRC Plumbing

Fred Grable
Central Regional Office
1-888-ICC-SAFE, ext
4359
FAX: 708/799-0320
fgrable@iccsafe.org

IZC
Ed Wirtschoreck
Central Regional Office
1-888-ICC-SAFE, ext 4317
FAX: 708/799-0320
ewirtschoreck@iccsafe.org

GROUP B (2016)
ADMINISTRATIVE
Chapter 1
All Codes Except IECC,
IgCC and IRC
Kim Paarlberg
Indianapolis Field Office
1-888-ICC-SAFE, ext 4306
FAX: 708/799-0320
kpearlberg@iccsafe.org

IRC-Building

Allan Bilka
Central Regional Office
Kim Paarlberg
ICC Indianapolis Field
Office
1-888-ICC-SAFE, ext 5279
FAX: 205/592-7001
kpearlberg@iccsafe.org
abilka@iccsafe.org

IBC-Structural
Chapters 15-25

Alan Carr
NW Resource Center
1-888-ICC-SAFE, ext 7601
FAX: 425/637-8939
acarr@iccsafe.org

IECC-Commercial

Gregg Gress
Central Regional Office
1-888-ICC-SAFE, ext 3317
FAX: 562/699-4522
ggress@iccsafe.org

IECC-Residential and
IRC – Energy

Fred Grable
Central Regional Office
1-888-ICC-SAFE, ext
4323
FAX: 708/799-0320
fgrable@iccsafe.org

IFC

Beth Tubbs
Northbridge Field Office
Keith Enstrom
Central Regional Office
1-888-ICC-SAFE, ext
4342
FAX: 708/799-0320
btubbs@iccsafe.org
kenstrom@iccsafe.org

IWUIC

Keith Enstrom
Central Regional Office
1-888-ICC-SAFE, ext 4342
FAX: 708/799-0320
kenstrom@iccsafe.org
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CP#28-05 – Code Development
Approved: 09/24/05 | Revised: 12/11/15

1.0

Introduction
1.1

Purpose of Council Policy: The purpose of this Council Policy is to prescribe
the Rules of Procedure utilized in the
continued development and
maintenance of the International Codes (Codes).

1.2

Objectives: The ICC Code Development Process has the following objectives:
1.2.1
1.2.2
1.2.3

1.2.4

1.3

Code Publication: The ICC Board of Directors (ICC Board) shall determine
the title and the general purpose and scope of each Code published by the
ICC.
1.3.1

1.4

The timely evaluation and recognition of technological developments
pertaining to construction regulations.
The open discussion of code change proposals by all parties desiring to
participate.
The final determination of Code text by public officials actively engaged
in the administration, formulation or enforcement of laws, ordinances,
rules or regulations relating to the public health, safety and welfare and
by honorary members.
The increased participation of all parties desiring to participate through
an online submittal and voting process that includes opportunities for
online collaboration.

Code Correlation: The provisions of all Codes shall be consistent with
one another so that conflicts between the Codes do not occur. A Code
Scoping Coordination Matrix shall determine which Code shall be the
primary document, and therefore which code development committee
shall be responsible for maintenance of the code text where a given
subject matter or code text could appear in more than one Code. The
Code Scoping Coordination Matrix shall be administered by the Code
Correlation Committee as approved by the ICC Board. Duplication of
content or text between Codes shall be limited to the minimum extent
necessary for practical usability of the Codes, as determined in
accordance with Section 4.5.

Process Maintenance: The review and maintenance of the Code
Development Process and these Rules of Procedure shall be by the ICC
Board. The manner in which Codes are developed embodies core principles of
the organization. One of those principles is that the final content of the Codes
is determined by a majority vote of the governmental and honorary members.
It is the policy of the ICC Board that there shall be no change to this principle
without the affirmation of two-thirds of the governmental and honorary
members responding.
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2.0

1.5

Secretariat: The Chief Executive Officer shall assign a Secretariat for each of
the Codes. All correspondence relating to code change proposals and public
comments shall be addressed to the Secretariat. The Secretariat shall have
the authority to facilitate unforeseen situations which arise in the
implementation of this council policy. Staff shall maintain a record of such
actions.

1.6

Recording: Individuals requesting permission to record any meeting or
hearing, or portion thereof, shall be required to provide the ICC with a release
of responsibility disclaimer and shall acknowledge that ICC shall retain sole
ownership of the recording, and that they have insurance coverage for liability
and misuse of recording materials. Equipment and the process used to record
shall, in the judgment of the ICC Secretariat, be conducted in a manner that is
not disruptive to the meeting. The ICC shall not be responsible for equipment,
personnel or any other provision necessary to accomplish the recording. An
unedited copy of the recording shall be forwarded to ICC within 30 days of the
meeting. Recordings shall not otherwise be copied, reproduced or distributed
in any manner. Recordings shall be returned to ICC or destroyed upon the
request of ICC.

Code Development Cycle
2.1

Intent: The code development cycle shall consist of the complete
consideration of code change proposals in accordance with the procedures
herein specified, commencing with the deadline for submission of code change
proposals (see Section 3.5) and ending with publication of the Final Action on
the code change proposals (see Section 10.4).

2.2

New Editions: The ICC Board shall determine the schedule for publishing new
editions of the Codes. Each new edition shall incorporate the results of the
code development activity since the previous edition.

2.3

Supplements: The results of code development activity between editions may
be published.

2.4

Emergency Action Procedures:
2.4.1

Scope: Emergency actions are limited to those issues representing an
immediate threat to health and safety that warrant a more timely
response than allowed by the Code Development Process schedule.

2.4.2

Initial Request:
A request for an emergency action shall be based
upon perceived threats to health and safety and shall be reviewed by
the Codes and Standards Council for referral to the ICC Board for
action with their analysis and recommendation.

2.4.3

Board and Member Action: In the event that the ICC Board
determines that an emergency amendment to any Code or supplement
thereto is warranted, the same may be adopted by the ICC Board.
Such action shall require an affirmative vote of at least two-thirds of the
ICC Board.
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The ICC membership shall be notified within ten days after the ICC
Boards’ official action of any emergency amendment. At the next
Annual Business Meeting, any emergency amendment shall be
presented to the members for ratification by a majority of the
Governmental Member Voting Representatives and Honorary Members
present and voting.
All code revisions pursuant to these emergency procedures and the
reasons for such corrective action shall be published as soon as
practicable after ICC Board action. Such revisions shall be identified as
an emergency amendment.
Emergency amendments to any Code shall not be considered as a
retro-active requirement to the Code. Incorporation of the emergency
amendment into the adopted Code shall be subjected to the process
established by the adopting authority.
2.5

Code Development Record. The code development record shall include the
official documents and records developed in support of the given code
development cycle. This includes the following:
1. Code Change Agenda (Section 4.8)
2. Audio and video recording of the Committee Action Hearing (Section 5.1)
3. The Online Assembly Floor Motion Ballot (Section 5.7.3)
4. Report of the Committee Action Hearing (Section 5.8)
5. Public Comment Agenda (Section 6.6)
6. Public Comment Hearing results (Section 7.5.8.10)
7. Audio and video recording of the Public Comment Hearing (Section 7.1)
8. The Online Governmental Consensus Ballot (Section 8.2)
9. Final Action results (Section 10.4)
10. Errata to the documents noted above
The information resulting from online collaboration between interested parties
shall not be part of the code development record.

3.0

Submittal of Code Change Proposals
3.1

Intent: Any interested person, persons or group may submit a code change
proposal which will be duly considered when in conformance to these Rules of
Procedure.

3.2

Withdrawal of Proposal: A code change proposal may be withdrawn by the
proponent (WP) at any time prior to public comment consideration of that
proposal. All actions on the code change proposal shall cease immediately
upon the withdrawal of the code change proposal.

3.3

Form and Content of Code Change Submittals: Each code change proposal
shall be submitted separately and shall be complete in itself. Each submittal
shall contain the following information:
3.3.1

Proponent: Each code change proposal shall include the name, title,
mailing address, telephone number, and email address of the
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proponent. Email addresses shall be published with the code change
proposals unless the proponent otherwise requests on the submittal
form.
3.3.1.1
3.3.1.2

3.3.2

If a group, organization or committee submits a code
change proposal, an individual with prime responsibility shall
be indicated.
If a proponent submits a code change proposal on behalf of
a client, group, organization or committee, the name and
mailing address of the client, group, organization or
committee shall be indicated.

Code Reference: Each code change proposal shall relate to the
applicable code sections(s) in the latest edition of the Code.
3.3.2.1
3.3.2.2

If more than one section in the Code is affected by a code
change proposal, appropriate proposals shall be included for
all such affected sections.
If more than one Code is affected by a code change
proposal, appropriate proposals shall be included for all
such affected Codes and appropriate cross referencing shall
be included in the supporting information.

3.3.3

Multiple Code Change Proposals to a Code Section. A proponent
shall not submit multiple code change proposals to the same code
section. When a proponent submits multiple code change proposals to
the same section, the proposals shall be considered as incomplete
proposals and processed in accordance with Section 4.3. This
restriction shall not apply to code change proposals that attempt to
address differing subject matter within a code section.

3.3.4

Text Presentation: The text of the code change proposal shall be
presented in the specific wording desired with deletions shown struck
out with a single line and additions shown underlined with a single line.
3.3.4.1

3.3.4.2
3.3.4.3
3.3.4.4
3.3.4.5
3.3.5

A charging statement shall indicate the referenced code
section(s) and whether the code change proposal is
intended to be an addition, a deletion or a revision to
existing Code text.
Whenever practical, the existing wording of the text shall be
preserved with only such deletions and additions as
necessary to accomplish the desired change.
Each code change proposal shall be in proper code format
and terminology.
Each code change proposal shall be complete and specific
in the text to eliminate unnecessary confusion or
misinterpretation.
The proposed text shall be in mandatory terms.

Supporting Information: Each code change proposal shall include
sufficient supporting information to indicate how the code change
proposal is intended to affect the intent and application of the Code.
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3.3.5.1

Purpose: The proponent shall clearly state the purpose of
the code change proposal (e.g. clarify the Code; revise
outdated material; substitute new or revised material for
current provisions of the Code; add new requirements to the
Code; delete current requirements, etc.)

3.3.5.2

Reasons: The proponent shall justify changing the current
Code provisions, stating why the code change proposal is
superior to the current provisions of the Code. Code change
proposals which add or delete requirements shall be
supported by a logical explanation which clearly shows why
the current Code provisions are inadequate or overly
restrictive, specifies the shortcomings of the current Code
provisions and explains how such code change proposals
will improve the Code.

3.3.5.3

Substantiation: The proponent shall substantiate the code
change proposal based on technical information and
substantiation. Substantiation provided which is reviewed in
accordance with Section 4.2 and determined as not
germane to the technical issues addressed in the code
change proposal may be identified as such. The proponent
shall be notified that the code change proposal is considered
an incomplete proposal in accordance with Section 4.3 and
the proposal shall be held until the deficiencies are
corrected. The proponent shall have the right to appeal this
action in accordance with the policy of the ICC Board. The
burden of providing substantiating material lies with the
proponent of the code change proposal. All substantiating
material published by ICC is material that has been provided
by the proponent and in so publishing ICC makes no
representations or warranties about its quality or accuracy.

3.3.5.4

Bibliography: The proponent shall submit a bibliography of
any substantiating material submitted with the code change
proposal. The bibliography shall be published with the code
change proposal and the proponent shall make the
substantiating materials available for review at the
appropriate ICC office and during the public hearing.

3.3.5.5

Copyright Release: The proponent of code change
proposals, floor modifications and public comments shall
sign a copyright release reading: “I hereby grant and assign
to ICC all rights in copyright I may have in any authorship
contributions I make to ICC in connection with any proposal
and public comment, in its original form submitted or revised
form, including written and verbal modifications submitted in
accordance Section 5.5.2. I understand that I will have no
rights in any ICC publications that use such contributions in
the form submitted by me or another similar form and certify
that such contributions are not protected by the copyright of
any other person or entity.”
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3.3.5.6

Cost Impact: The proponent shall indicate one of the
following regarding the cost impact of the code change
proposal: 1) the code change proposal will increase the cost
of construction; or 2) the code change proposal will not
increase the cost of construction. The proponent shall
submit information which substantiates either assertion.
This information will be considered by the code development
committee and will be included in the bibliography of the
published code change proposal. Any proposal submitted
which does not include the requisite cost information shall
be considered incomplete and shall not be processed.

3.4

Online Submittal: Each code change proposal and all substantiating
information shall be submitted online at the website designated by ICC. Two
copies of each proposed new referenced standard in hard copy or one copy in
electronic form shall be submitted. Additional copies may be requested when
determined necessary by the Secretariat to allow such information to be
distributed to the code development committee. Where such additional copies
are requested, it shall be the responsibility of the proponent to send such
copies to the respective code development committee.

3.5

Submittal Deadline: ICC shall establish and post the submittal deadline for
each cycle. The posting of the deadline shall occur no later than 120 days prior
to the code change deadline. Each code change proposal shall be submitted
online at the website designated by ICC by the posted deadline. The submitter
of a code change proposal is responsible for the proper and timely receipt of all
pertinent materials by the Secretariat.

3.6

Referenced Standards: In order for a standard to be considered for reference
or to continue to be referenced by the Codes, a standard shall meet the
following criteria:
3.6.1

Code References:
3.6.1.1
3.6.1.2

3.6.2

The standard, including title and date, and the manner in
which it is to be utilized shall be specifically referenced in the
Code text.
The need for the standard to be referenced shall be
established.

Standard Content:
3.6.2.1
3.6.2.2
3.6.2.3
3.6.2.4
3.6.2.5
3.6.2.6
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A standard or portions of a standard intended to be enforced
shall be written in mandatory language.
The standard shall be appropriate for the subject covered.
All terms shall be defined when they deviate from an
ordinarily accepted meaning or a dictionary definition.
The scope or application of a standard shall be clearly
described.
The standard shall not have the effect of requiring
proprietary materials.
The standard shall not prescribe a proprietary agency for
quality control or testing.
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3.6.2.7
3.6.2.8
3.6.2.9
3.6.2.10
3.6.2.11

3.6.3

4.0

The test standard shall describe, in detail, preparation of the
test sample, sample selection or both.
The test standard shall prescribe the reporting format for the
test results. The format shall identify the key performance
criteria for the element(s) tested.
The measure of performance for which the test is conducted
shall be clearly defined in either the test standard or in Code
text.
The standard shall not state that its provisions shall govern
whenever the referenced standard is in conflict with the
requirements of the referencing Code.
The preface to the standard shall announce that the
standard is promulgated according to a consensus
procedure.

Standard Promulgation:
3.6.3.1

Code change proposals with corresponding changes to the
code text which include a reference to a proposed new
standard or a proposed update of an existing referenced
standard shall comply with this section. The standard shall
be completed and readily available prior to the Public
Comment Hearing based on the cycle of code development
which includes the code change proposal. In order for a
new standard to be considered for reference by the Code,
such standard shall be submitted in at least a consensus
draft form in accordance with Section 3.4. If a new standard
is not submitted in at least draft form, the code change
proposal shall be considered incomplete and shall not be
processed. Updating of standards without corresponding
code text changes shall be accomplished administratively in
accordance with Section 4.6.

3.6.3.2

The standard shall be developed and maintained through a
consensus process such as ASTM or ANSI.

Processing of Code Change Proposals
4.1

Intent: The processing of code change proposals is intended to ensure that
each proposal complies with these Rules of Procedure and that the resulting
published code change proposal accurately reflects that proponent’s intent.

4.2

Review: Upon receipt in the Secretariat’s office, the code change proposals
will be checked for compliance with these Rules of Procedure as to division,
separation, number of copies, form, language, terminology, supporting
statements and substantiating data. Where a code change proposal consists
of multiple parts which fall under the maintenance responsibilities of different
code committees, the Secretariat shall determine the code committee
responsible for determining the committee action in accordance with Section
5.6 and the Code Scoping Coordination Matrix (see Section 1.3.1).

4.3

Incomplete Code Change Proposals: When a code change proposal is
submitted with incorrect format, without the required information or judged as
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not in compliance with these Rules of Procedure, the Secretariat shall notify
the proponent of the specific deficiencies and the proposal shall be held until
the deficiencies are corrected, with a final date set for receipt of a corrected
submittal. If the Secretariat receives the corrected code change proposal after
the final date, the proposal shall be held over until the next code development
cycle. Where there are otherwise no deficiencies addressed by this section, a
code change proposal that incorporates a new referenced standard shall be
processed with an analysis of the referenced standard’s compliance with the
criteria set forth in Section 3.6.
4.4

Editorial Code Change Proposals. When a code change proposal is
submitted that proposes an editorial or format change that, in the opinion of the
Secretariat, does not affect the scope or application of the code, the proposal
shall be submitted to the Code Correlation Committee who shall deem the
code change proposal as editorial or send the proposal back to the Secretariat
to be considered by the appropriate code development committee. To be
deemed editorial, such proposal shall require a majority vote of the Code
Correlation Committee. Editorial proposals shall be published in the Code
Change Agenda. Such proposals shall be added to the hearing agenda for
consideration by the appropriate code development committee upon written
request to ICC by any individual. The deadline to submit such requests shall be
14 days prior to the first day of the Committee Action Hearing. Code
Correlation Committee proposals that are not added to a code development
committee hearing agenda shall be published in the next edition of the code
with no further consideration.

4.5

Copy Editing Code Text: The Chief Executive Officer shall have the authority
at all times to make editorial style and format changes to the Code text, or any
approved changes, consistent with the intent, provisions and style of the Code.
Such editorial style or format changes shall not affect the scope or application
of the Code requirements.

4.6

Updating Standards Referenced in the Codes: The updating of standards
referenced by the Codes shall be accomplished administratively by the
Administrative Code Development Committee in accordance with these full
procedures except that the deadline for availability of the updated standard and
receipt by the Secretariat shall be December 1 of the third year of each code
cycle. The published version of the new edition of the Code which references
the standard will refer to the updated edition of the standard. If the standard is
not available by the deadline, the edition of the standard as referenced by the
newly published Code shall revert back to the reference contained in the
previous edition and an errata to the Code issued. Multiple standards to be
updated may be included in a single proposal.

4.7

Preparation: All code change proposals in compliance with these procedures
shall be prepared in a standard manner by the Secretariat and be assigned
separate, distinct and consecutive numbers. The Secretariat shall coordinate
related proposals submitted in accordance with Section 3.3.2 to facilitate the
hearing process.

4.8

Code Change Agenda: All code change proposals shall be posted on the ICC
website at least 30 days prior to the Committee Action Hearing on those
proposals and shall constitute the agenda for the Committee Action Hearing.
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Any errata to the Code Change Agenda shall be posted on the ICC website as
soon as possible. Code change proposals which have not been published in
the original posting or subsequent errata shall not be considered.
5.0

Committee Action Hearing
5.1

Intent: The intent of the Committee Action Hearing is to permit interested
parties to present their views including the cost and benefits on the code
change proposals on the published agenda.
The code development
committee will consider such comments as may be presented in the
development of their action on the disposition of such code change proposals.
At the conclusion of the code development committee deliberations, the
committee action on each code change proposal shall be placed before the
hearing assembly for consideration in accordance with Section 5.7.

5.2

Committee: The Codes and Standards Council shall review all applications
and make committee appointment recommendations to the ICC Board. The
Code Development Committees shall be appointed by the ICC Board.
5.2.1

Chairman/Moderator: The Chairman and Vice-Chairman shall be
appointed by the Codes and Standards Council from the appointed
members of the committee. The ICC President shall appoint one or
more Moderators who shall act as presiding officer for the Committee
Action Hearing.

5.2.2

Conflict of Interest: A committee member shall withdraw from and
take no part in those matters with which the committee member has an
undisclosed financial, business or property interest. The committee
member shall not participate in any committee discussion or any
committee vote on the matter in which they have an undisclosed
interest. A committee member who is a proponent of a code change
proposal shall not participate in any committee discussion on the matter
or any committee vote. Such committee member shall be permitted to
participate in the floor discussion in accordance with Section 5.5 by
stepping down from the dais.

5.2.3

Representation of Interest: Committee members shall not represent
themselves as official or unofficial representatives of the ICC except at
regularly convened meetings of the committee.

5.2.4

Committee Composition: The committee may consist of
representation from multiple interests. A minimum of thirty-three and
one-third percent (33.3%) of the committee members shall be
regulators.

5.3

Date and Location: The date and location of the Committee Action Hearing
shall be announced not less than 60 days prior to the date of the hearing.

5.4

General Procedures: The Robert’s Rules of Order shall be the formal
procedure for the conduct of the Committee Action Hearing except as a
specific provision of these Rules of Procedure may otherwise dictate. A
quorum shall consist of a majority of the voting members of the committee.
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5.4.1

Chair Voting: The Chairman of the committee shall vote only when the
vote cast will break a tie vote of the committee.

5.4.2

Open Hearing: The Committee Action Hearing is an open hearing.
Any interested person may attend and participate in the floor discussion
and assembly consideration portions of the hearing. Only code
development committee members may participate in the committee
action portion of the hearings (see Section 5.6). Participants shall not
advocate a position on specific code change proposals with committee
members other than through the methods provided in this policy.

5.4.3

Presentation of Material at the Public Hearing: Information to be
provided at the hearing shall be limited to verbal presentations and
modifications submitted in accordance with Section 5.5.2. Each
individual presenting information at the hearing shall state their name
and affiliation, and shall identify any entities or individuals they are
representing in connection with their testimony.
Audio-visual
presentations are not permitted. Substantiating material submitted in
accordance with Section 3.3.5.3 and other material submitted in
response to a code change proposal shall be located in a designated
area in the hearing room and shall not be distributed to the code
development committee at the public hearing.

5.4.4

Agenda Order: The Secretariat shall publish a Code Change Agenda
for the Committee Action Hearing, placing individual code change
proposals in a logical order to facilitate the hearing. Any public hearing
attendee may move to revise the agenda order as the first order of
business at the public hearing, or at any time during the hearing except
while another code change proposal is being discussed. Preference
shall be given to grouping like subjects together, and for moving items
back to a later position on the agenda as opposed to moving items
forward to an earlier position. A motion to revise the agenda order is
subject to a 2/3 vote of those present and voting.

5.4.5

Reconsideration: There shall be no reconsideration of a code change
proposal after it has been voted on by the committee in accordance
with Section 5.6.

5.4.6

Time Limits: Time limits shall be established as part of the agenda for
testimony on all code change proposals at the beginning of each
hearing session. Each person requesting to testify on a code change
proposal shall be given equal time. In the interest of time and fairness
to all hearing participants, the Moderator shall have limited authority to
modify time limitations on debate. The Moderator shall have the
authority to adjust time limits as necessary in order to complete the
hearing agenda.
5.4.6.1
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Time Keeping: Keeping of time for testimony by an
individual shall be by an automatic timing device.
Remaining time shall be evident to the person testifying.
Interruptions during testimony shall not be tolerated. The
Moderator shall maintain appropriate decorum during all
testimony.
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5.4.6.2

5.4.7

5.5

Proponent Testimony: The Proponent is permitted to waive
an initial statement. The Proponent shall be permitted to
have the amount of time that would have been allocated
during the initial testimony period plus the amount of time
that would be allocated for rebuttal. Where the code change
proposal is submitted by multiple proponents, this provision
shall permit only one proponent of the joint submittal to be
allotted additional time for rebuttal.

Points of Order: Any person participating in the public hearing may
challenge a procedural ruling of the Moderator or the Chairman. A
majority vote of ICC Members in attendance shall determine the
decision.

Floor Discussion: The Moderator shall place each code change proposal
before the hearing for discussion by identifying the proposal and by regulating
discussion as follows:
5.5.1

Discussion Order:
1. Proponents. The Moderator shall begin by asking the proponent
and then others in support of the code change proposal for their
comments.
2. Opponents. After discussion by those in support of a code change
proposal, those opposed hereto, if any, shall have the opportunity to
present their views.
3. Rebuttal in support. Proponents shall then have the opportunity to
rebut points raised by the opponents.
4. Re-rebuttal in opposition. Opponents shall then have the
opportunity to respond to the proponent’s rebuttal.

.
5.5.2

Modifications: Modifications to code change proposals may be
suggested from the floor by any person participating in the public
hearing. The person proposing the modification is deemed to be the
proponent of the modification.
5.5.2.1

Submission.
All modifications shall be submitted
electronically to the ICC Secretariat in a format determined
by ICC unless determined by the Chairman to be either
editorial or minor in nature. The modification will be
forwarded electronically to the members of the code
development committee during the hearing and will be
projected on the screen in the hearing room.

5.5.2.2

Criteria. The Chairman shall rule proposed modifications in
or out of order before they are discussed on the floor. A
proposed modification shall be ruled out of order if it:
1. is not legible, unless not required to be written in
accordance with Section 5.5.2.1; or
2. changes the scope of the original code change proposal;
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or
3. is not readily understood to allow a proper assessment
of its impact on the original code change proposal or the
Code.
The ruling of the Chairman on whether or not the
modification is in or out of order shall be final and is not
subject to a point of order in accordance with Section 5.4.7.
5.5.2.3

5.6

Testimony. When a modification is offered from the floor
and ruled in order by the Chairman, a specific floor
discussion on that modification is to commence in
accordance with the procedures listed in Section 5.5.1.

Committee Action: Following the floor discussion of each code change
proposal, one of the following motions shall be made and seconded by
members of the committee:
1. Approve the code change proposal As Submitted (AS) or
2. Approve the code change proposal As Modified with specific modifications
(AM), or
3. Disapprove the code change proposal (D)
Discussion on this motion shall be limited to code development committee
members. If a committee member proposes a modification which had not
been proposed during floor discussion, the Chairman shall rule on the
modification in accordance with Section 5.5.2.2. If a committee member raises
a matter of issue, including a proposed modification, which has not been
proposed or discussed during the floor discussion, the Moderator shall
suspend the committee discussion and shall reopen the floor discussion for
comments on the specific matter or issue. Upon receipt of all comments from
the floor, the Moderator shall resume committee discussion.
The code development committee shall vote on each motion with the majority
dictating the committee’s action. Committee action on each code change
proposal shall be completed when one of the motions noted above has been
approved. Each committee vote shall be supported by a reason.
The code development committee shall maintain a record of its proceedings
including the action on each code change proposal.

5.7

Assembly Consideration: At the conclusion of the committee’s action on a
code change proposal and
before the next code change proposal is called
to the floor, the Moderator shall ask for a motion from the public hearing
attendees who may object to the committee’s action. If a motion in accordance
with Section 5.7.1 is not brought forward on the committee’s action, the results
of the Committee Action Hearing shall be established by the committee’s
action.
5.7.1

Assembly Floor Motion: Any attendee may raise an objection to the
committee’s action in which case the attendee will be able to make a
motion to:
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1. Approve the code change proposal As Submitted from the Floor
(ASF), or
2. Approve the code change proposal As Modified from the Floor
(AMF) with a specific modification that has been previously offered
from the floor and ruled in order by the Chairman during floor
discussion (see Section 5.5.2) or has been offered by a member of
the Committee and ruled in order by the Chairman during
committee discussion (see Section 5.6), or
3. Disapprove the code change proposal from the floor (DF).
5.7.2

Assembly Floor Motion Consideration: On receipt of a second to the
floor motion, the Moderator shall accept the motion and the second and
notify the attendees that the motion will be considered in an online
ballot following the hearing in accordance with Section 5.7.3. No
additional testimony shall be permitted.

5.7.3

Online Assembly Floor Motion Ballot: Following the Committee
Action Hearing, all assembly floor motions which received a second
shall be compiled into an online ballot. The ballot will include:
1. The code change proposal as published.
2. The committee action and reason from the Committee Action
Hearing.
3. The floor motion, including modifications which are part of the floor
motion.
4. Access to the audio and video of the Committee Action Hearing
proceedings.
5. Identification of the ballot period for which the online balloting will be
open.

5.8

6.0

5.7.4

Eligible Online Assembly Motion Voters: All members of ICC shall
be eligible to vote on online assembly floor motions. Each member is
entitled to one vote, except that each Governmental Member Voting
Representative may vote on behalf of its Governmental Member.
Individuals who represent more than one Governmental Member shall
be limited to a single vote. Application, whether new or updated, for
ICC membership must be received by the Code Council 30 days prior
to the first day of the Committee Action Hearing. The ballot period will
not be extended beyond the published period except as approved by
the ICC Board.

5.7.5

Assembly Action: A successful assembly action shall be a majority
vote of the votes cast by eligible voters (see Section 5.7.4). A
successful assembly action results in an automatic public comment to
be considered at the Public Comment Hearing (see Section 7.4).

Report of the Committee Action Hearing: The results of the Committee
Action Hearing, including committee action and reason, online assembly floor
motion vote results and the total vote count for each assembly floor motion
shall be posted on the ICC website not less than 60 days prior to the Public
Comment Hearing, except as approved by the ICC Board.

Public Comments
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6.1

Intent: The public comment process gives attendees at the Public Comment
Hearing an opportunity to consider specific objections to the results of the
Committee Action Hearing and more thoughtfully prepare for the discussion for
public comment consideration. The public comment process expedites the
Public Comment Hearing by limiting the items discussed to the following:
1. Consideration of items for which a public comment has been submitted;
and
2. Consideration of items which received a successful assembly action.

6.2

Deadline: The deadline for receipt of a public comment to the results of the
Committee Action Hearing shall be announced at the Committee Action
Hearing but shall not be less than 30 days subsequent to the availability of the
Report of the Committee Action Hearing (see Section 5.8).

6.3

Withdrawal of Public Comment: A public comment may be withdrawn by
the public commenter at any time prior to public comment consideration of that
comment. A withdrawn public comment shall not be subject to public comment
consideration. If the only public comment to a code change proposal is
withdrawn by the public commenter prior to the vote on the consent agenda in
accordance with Section 7.5.4, the proposal shall be considered as part of the
consent agenda. If the only public comment to a code change proposal is
withdrawn by the public commenter after the vote on the consent agenda in
accordance with Section 7.5.4, the proposal shall continue as part of the
individual consideration agenda in accordance with Section 7.5.5, however the
public comment shall not be subject to public comment consideration.

6.4

Form and Content of Public Comments: Any interested person, persons, or
group may submit a public comment to the results of the Committee Action
Hearing which will be considered when in conformance to these requirements.
Each public comment to a code change proposal shall be submitted separately
and shall be complete in itself. Each public comment shall contain the following
information:
6.4.1

Public comment: Each public comment shall include the name, title,
mailing address, telephone number and email address of the public
commenter. Email addresses shall be published with the public
comments unless the commenter otherwise requests on the submittal
form.
If a group, organization, or committee submits a public comment, an
individual with prime responsibility shall be indicated. If a public
comment is submitted on behalf a client, group, organization or
committee, the name and mailing address of the client, group,
organization or committee shall be indicated. The scope of the public
comment shall be consistent with the scope of the original code change
proposal, committee action or successful assembly action. Public
comments which are determined as not within the scope of the code
change proposal, committee action or successful assembly action shall
be identified as such. The public commenter shall be notified that the
public comment is considered an incomplete public comment in
accordance with Section 6.5.1 and the public comment shall be held
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until the deficiencies are corrected. A copyright release in accordance
with Section 3.3.5.5 shall be provided with the public comment.
6.4.2

Code Reference: Each public comment shall include the code change
proposal number.

6.4.3

Multiple public comments to a code change proposal. A proponent
shall not submit multiple public comments to the same code change
proposal. When a proponent submits multiple public comments to the
same code change proposal, the public comments shall be considered
as incomplete public comments and processed in accordance with
Section 6.5.1. This restriction shall not apply to public comments that
attempt to address differing subject matter within a code section.

6.4.4

Desired Final Action: In order for a public comment to be considered,
the public comment shall indicate the desired Final Action as one of the
following:
1. Approve the code change proposal As Submitted (AS), or
2. Approve the code change proposal As Modified by the committee
modification published in the Report of the Committee Action
Hearing (AM) or published in a public comment in the Public
Comment Agenda (AMPC), or
3. Disapprove the code change proposal (D)

6.4.5

Supporting Information:
The public comment shall include a
statement containing a reason and justification for the desired Final
Action on the code change proposal. Reasons and justification which
are reviewed in accordance with Section 6.5 and determined as not
germane to the technical issues addressed in the code change
proposal or committee action may be identified as such. The public
commenter shall be notified that the public comment is considered an
incomplete public comment in accordance with Section 6.5.1 and the
public comment shall be held until the deficiencies are corrected. The
public commenter shall have the right to appeal this action in
accordance with the policy of the ICC Board. A bibliography of any
substantiating material submitted with a public comment shall be
published with the public comment and the substantiating material shall
be made available at the Public Comment Hearing. All substantiating
material published by ICC is material that has been provided by the
proponent and in so publishing ICC makes no representations or
warranties about its quality or accuracy.

6.4.6

Online submittal: Each public comment and substantiating information
shall be submitted online at the website designated by ICC. Additional
copies may be requested when determined necessary by the
Secretariat.

6.4.7

Submittal Deadline: ICC shall establish and post the submittal
deadline for each cycle. The posting of the deadline shall occur no later
than 120 days prior to the public comment deadline. Each public
comment shall be submitted online at the website designated by ICC by
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the posted deadline. The submitter of a public comment is responsible
for the proper and timely receipt of all pertinent materials by the
Secretariat.
6.5

6.6

7.0

Review: The Secretariat shall be responsible for reviewing all submitted public
comments from an editorial and technical viewpoint similar to the review of
code change proposals (see Section 4.2).
6.5.1

Incomplete Public Comment: When a public comment is submitted
with incorrect format, without the required information or judged as not
in compliance with these Rules of Procedure, the public comment shall
not be processed. The Secretariat shall notify the public commenter of
the specific deficiencies and the public comment shall be held until the
deficiencies are corrected, or the public comment shall be returned to
the public commenter with instructions to correct the deficiencies with a
final date set for receipt of the corrected public comment.

6.5.2

Duplications: On receipt of duplicate or parallel public comments, the
Secretariat may consolidate such public comments for public comment
consideration. Each public commenter shall be notified of this action
when it occurs.

6.5.3

Deadline: Public comments received by the Secretariat after the
deadline set for receipt shall not be published and shall not be
considered as part of the public comment consideration. This deadline
shall not apply to public comments submitted by the Code Correlation
Committee. In order to correlate submitted public comments with action
taken at the Committee Action Hearing on code change proposals that
did receive a public comment, the Code Correlation Committee, in
conjunction with staff processing of public comments, shall review the
submitted public comments and submit the necessary public comments
in order to facilitate the coordination of code change proposals. Such
review and submittal shall not delay the posting of the Public Comment
Agenda as required in Section 6.6.

Public Comment Agenda: The Committee Action Hearing results on code
change proposals that have not received a public comment and code change
proposals which received public comments or successful assembly actions
shall constitute the Public Comment Agenda. The Public Comment Agenda
shall be posted on the ICC website at least 30 days prior the Public Comment
Hearing. Any errata to the Public Comment Agenda shall be posted on the ICC
website as soon as possible. Code change proposals and public comments
which have not been published in the original posting or subsequent errata
shall not be considered.

Public Comment Hearing
7.1

Intent: The Public Comment Hearing is the first of two steps to make a final
determination on all code change proposals which have been considered in a
code development cycle by a vote cast by eligible voters (see Section 9.0). The
second step, which follows the Public Comment Hearing, is the Online
Governmental Consensus Vote that is conducted in accordance with Section
8.0.
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7.2

Date and Location: The date and location of the Public Comment Hearing
shall be announced not less than 60 days prior to the date of the hearing.

7.3

Moderator: The ICC President shall appoint one or more Moderators who
shall act as presiding officer for the Public Comment Hearing.

7.4

Public Comment Agenda: The Public Comment Consent Agenda shall be
comprised of code change proposals which have neither a successful
assembly action nor public comment. The agenda for public testimony and
individual consideration shall be comprised of proposals which have a
successful assembly action or public comment (see Section 6.1).

7.5

Procedure: The Robert’s Rules of Order shall be the formal procedure for the
conduct of the Public Comment Hearing except as these Rules of Procedure
may otherwise dictate.
7.5.1

Open Hearing: The Public Comment Hearing is an open hearing. Any
interested person may attend and participate in the floor discussion.

7.5.2

Agenda Order: The Secretariat shall publish a Public Comment
Agenda for the Public Comment Hearing, placing individual code
change proposals and public comments in a logical order to facilitate
the hearing. The proponents or opponents of any code change
proposal or public comment may move to revise the agenda order as
the first order of business at the public hearing, or at any time during
the hearing except while another proposal is being discussed.
Preference shall be given to grouping like subjects together and for
moving items back to a later position on the agenda as opposed to
moving items forward to an earlier position. A motion to revise the
agenda order is subject to a 2/3 vote of those present and voting.

7.5.3

Presentation of Material at the Public Comment Hearing:
Information to be provided at the hearing shall be limited to verbal
presentations. Each individual presenting information at the hearing
shall state their name and affiliation, and shall identify any entities or
individuals they are representing in connection with their testimony.
Audio-visual presentations are not permitted. Substantiating material
submitted in accordance with Section 6.4.5 and other material
submitted in response to a code change proposal or public comment
shall be located in a designated area in the hearing room.

7.5.4

Public Comment Consent Agenda: The Public Comment Consent
Agenda (see Section 7.4) shall be placed before the assembly with a
single motion for Final Action in accordance with the results of the
Committee Action Hearing. When the motion has been seconded, the
vote shall be taken with no testimony being allowed. A simple majority
(50% plus one) based on the number of votes cast by eligible voters
shall decide the motion. This action shall not be subject to the Online
Governmental Consensus Vote following the Public Comment Hearing
(see Section 8.0).

7.5.5

Public Comment Individual Consideration Agenda: Upon
completion of the Public Comment Consent Agenda vote, all code
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change proposals not on the Public Comment Consent Agenda shall be
placed before the assembly for individual consideration of each item
(see Section 7.4).
7.5.6

Reconsideration: There shall be no reconsideration of a code change
proposal after it has been voted on in accordance with Section 7.5.8.

7.5.7

Time Limits: Time limits shall be established as part of the agenda for
testimony on all code change proposals at the beginning of each
hearing session. Each person requesting to testify on a code change
proposal shall be given equal time. In the interest of time and fairness
to all hearing participants, the Moderator shall have limited authority to
modify time limitations on debate. The Moderator shall have the
authority to adjust time limits as necessary in order to complete the
hearing agenda.
7.5.7.1

7.5.8

Time Keeping: Keeping of time for testimony by an
individual shall be by an automatic timing device.
Remaining time shall be evident to the person testifying.
Interruptions during testimony shall not be tolerated. The
Moderator shall maintain appropriate decorum during all
testimony.

Discussion and Voting: Discussion and voting on code change
proposals being individually considered shall be in accordance with the
following procedures and the voting majorities in Section 7.6:
7.5.8.1

Proponent testimony: The Proponent of a public comment
is permitted to waive an initial statement. The Proponent of
the public comment shall be permitted to have the amount of
time that would have been allocated during the initial
testimony period plus the amount of time that would be
allocated for rebuttal. Where a public comment is submitted
by multiple proponents, this provision shall permit only one
proponent of the joint submittal to waive an initial statement.

7.5.8.2

Points of Order: Any person participating in the public
hearing may challenge a procedural ruling of the Moderator.
A majority vote of ICC Members in attendance shall
determine the decision.

7.5.8.3

Eligible voters: Voting shall be limited to eligible voters in
accordance with Section 9.0.

7.5.8.4

Allowable Final Action Motions: The only allowable
motions for Final Action are Approval as Submitted (AS),
Approval as Modified by the committee (AM) or by one or
more modifications published in the Public Comment
Agenda (AMPC), and Disapproval (D).

7.5.8.5

Initial Motion: The code development committee action
shall be the initial motion considered.

7.5.8.6

Motions for Modifications: Whenever a motion under
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consideration is for Approval as Submitted or Approval as
Modified, a subsequent motion and second for a
modification published in the Public Comment Agenda may
be made (see Section 6.4.4). Each subsequent motion for
modification, if any, shall be individually discussed and voted
before returning to the main motion. A two-thirds majority
based on the number of votes cast by eligible voters shall be
required for a successful motion on all modifications.

7.6

7.5.8.7

Voting: After dispensing with all motions for modifications, if
any, and upon completion of discussion on the main motion,
the Moderator shall then ask for the vote on the main
motion. The vote on the main motion shall be taken
electronically with the vote recorded and each vote assigned
to the eligible voting member. In the event the electronic
voting system is determined not to be used by ICC, a
hand/standing count will be taken by the Moderator. If the
motion fails to receive the majority required in Section 7.6,
the Moderator shall ask for a new motion.

7.5.8.8

Subsequent Motion: If the initial motion is unsuccessful, a
motion for either Approval as Submitted or Approval as
Modified by one or more published modifications is in order.
A motion for Disapproval is not in order. The vote on the
main motion shall be taken electronically with the vote
recorded and each vote assigned to the eligible voting
member. In the event the electronic voting system is
determined not to be used by ICC, a hand/standing count
will be taken by the Moderator. If a successful vote is not
achieved, Section 7.5.8.9 shall apply.

7.5.8.9

Failure to Achieve Majority Vote at the Public Comment
Hearing. In the event that a code change proposal does not
receive any of the required majorities in Section 7.6, the
results of the Public Comment Hearing for the code change
proposal in question shall be Disapproval. The vote count
that will be reported as the Public Comment Hearing result
will be the vote count on the main motion in accordance with
Section 7.5.8.7.

7.5.8.10

Public Comment Hearing Results: The result and vote
count on each code change proposal considered at the
Public Comment Hearing shall be announced at the hearing.
The results shall be posted and included in the Online
Governmental Consensus Ballot (see Section 8.2).

Majorities for Final Action: The required voting majority for code change
proposals individually considered shall be based on the number of votes cast
of eligible voters at the Public Comment Hearing shall be in accordance with
the following table:
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Committee
Action
AS
AM

D
8.0

Desired Final Action
AS
AM/AMPC
Simple Majority 2/3 Majority
2/3 Majority
Simple Majority to sustain the
Committee Action or; 2/3
Majority on each additional
modification and 2/3 Majority on
entire code change proposal for
AMPC
2/3 Majority
2/3 Majority

D
Simple Majority
Simple Majority

Simple Majority

Online Governmental Consensus Vote
8.1

Public Comment Hearing Results: The results from the Individual
Consideration Agenda at the Public Comment Hearing (see Sections 7.5.5 and
7.5.8.10) shall be the basis for the Online Governmental Consensus Vote. The
ballot shall include the voting options in accordance with the following table:
Committee
Action
AS

Public Comment
Hearing result and
Voting Majority
AS:
Simple Majority
AMPC: 2/3 Majority
D:
Simple Majority

AM

AS:
AM:

2/3 Majority
Simple Majority

AMPC: 2/3 Majority
D:
Simple Majority
D

8.2

AS:
2/3 Majority
AMPC: 2/3 Majority
D:
Simple Majority

Online Governmental Consensus Ballot
and Voting Majority
AS:
Majority
AMPC:
AS:
Majority
AS:
AM:
Majority
AMPC:
AM:
Majority
AS:
AMPC:
AS:

Simple

D: Simple Majority

2/3 Majority
Simple

D: Simple Majority
D: Simple Majority

2/3 Majority
Simple

D: Simple Majority
D: Simple Majority

2/3 Majority
Simple

D: Simple Majority
D: Simple Majority

2/3 Majority
2/3 Majority
2/3 Majority

D: Simple Majority
D: Simple Majority
D: Simple Majority

Online Governmental Consensus Ballot: The ballot for each code change
proposal considered at the Public Comment Hearing will include:
1. The Public Comment Hearing result and vote count.
2. The allowable Online Governmental Consensus Vote actions in
accordance with Section 8.1.
3. Where the Public Comment Hearing result is As Submitted (AS) or
Disapproval (D), the original code change proposal will be presented.
4. Where the Public Comment Hearing result is As Modified by the committee
(AM) or As Modified by one or more Public Comments (AMPC), the original
code change and approved modification(s) will be presented.
5. The committee action taken at the Committee Action Hearing.
6. ICC staff identification of correlation issues.
7. For those who voted at the Public Comment Hearing, the ballot will indicate
how they voted.
8. An optional comment box to provide comments.
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9. Access to the Public Comment Agenda which includes: the original code
change, the report of the committee action and the submitted public
comments.
10. Access to the audio and video of the Committee Action and Public
Comment Hearing proceedings.
11. Identification of the ballot period for which the online balloting will be open.
8.3

Voting process: Voting shall be limited to eligible voters in accordance with
Section 9.0. Eligible voters are authorized to vote during the Public Comment
Hearing and during the Online Governmental Consensus Vote; however, only
the last vote cast will be included in the final vote tabulation. The ballot period
will not be extended beyond the published period except as approved by the
ICC Board.

9.0 Eligible Final Action Voters
9.1

Eligible Final Action Voters: Eligible Final Action voters include ICC
Governmental Member Voting Representatives and Honorary Members in
good standing who have been confirmed by ICC in accordance with the
Electronic Voter Validation System. Such confirmations are required to be
revalidated annually. Eligible Final Action voters in attendance at the Public
Comment Hearing and those participating in the Online Governmental
Consensus Vote shall have one vote per eligible voter on all Codes. Individuals
who represent more than one Governmental Member shall be limited to a
single vote.

9.2

Applications: Applications for Governmental Membership must be received by
the ICC at least 30 days prior to the Committee Action Hearing in order for its
designated representatives to be eligible to vote at the Public Comment
Hearing or Online Governmental Consensus Vote. Applications, whether new
or updated, for Governmental Member Voting Representative status must be
received by the Code Council 30 days prior to the commencement of the first
day of the Public Comment Hearing in order for any designated representative
to be eligible to vote. An individual designated as a Governmental Member
Voting Representative shall provide sufficient information to establish eligibility
as defined in the ICC Bylaws. The Executive Committee of the ICC Board, in
its discretion, shall have the authority to address questions related to eligibility.

10.0 Tabulation, certification and posting of results
10.1

Tabulation and Validation: Following the closing of the online ballot period,
the votes received will be combined with the vote tally at the Public Comment
Hearing to determine the final vote on the code change proposal. If a
hand/standing count is utilized per Subsection 7.5.8.7 or 7.5.8.8, those votes of
the Public Comment Hearing will not be combined with the online ballot. ICC
shall retain a record of the votes cast and the results shall be certified by a
validation committee appointed by the ICC Board. The validation committee
shall report the results to the ICC Board, either confirming a valid voting
process and result or citing irregularities in accordance with Section 10.2.

10.2

Voting Irregularities: Where voting irregularities or other concerns with the
Online Governmental Consensus Voting process which are material to the
outcome or the disposition of a code change proposal(s) are identified by the
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validation committee, such irregularities or concerns shall be immediately
brought to the attention of the ICC Board. The ICC Board shall take whatever
action necessary to ensure a fair and impartial Final Action vote on all code
change proposals, including but not limited to:
1. Set aside the results of the Online Governmental Consensus Vote and
have the vote taken again.
2. Set aside the results of the Online Governmental Consensus Vote and
declare the Final Action on all code change proposals to be in accordance
with the results of the Public Comment Hearing.
3. Other actions as determined by the ICC Board.

11.0

12.0

10.3

Failure to Achieve Majority Vote: In the event a code change proposal does
not receive any of the required majorities for Final Action in Section 8.0, Final
Action on the code change proposal in question shall be Disapproval.

10.4

Final Action Results: The Final Action on all code change proposals shall be
published as soon as practicable after certification of the results. The results
shall include the Final Action taken, including the vote tallies from both the
Public Comment Hearing and Online Governmental Consensus Vote, as well
the required majority in accordance with Section 8.0. ICC shall maintain a
record of individual votes for auditing purposes, however, the record shall not
be made public. The exact wording of any resulting text modifications shall be
made available to any interested party.

Code Publication
11.1

Next Edition of the Codes: The Final Action results on code change
proposals shall be the basis for the subsequent edition of the respective Code.

11.2

Code Correlation: The Code Correlation Committee is authorized to resolve
technical or editorial inconsistencies resulting from actions taken during the
code development process by making appropriate changes to the text of the
affected code. Any such changes to a Code shall require a 2/3 vote of the
Code Correlation Committee. Technical or editorial inconsistencies not
resolved by the Code Correlation Committee shall be forwarded to the ICC
Board for resolution.

Appeals
12.1

Right to Appeal: Any person may appeal an action or inaction in accordance
with Council Policy 1 Appeals. Any appeal made regarding voter eligibility,
voter fraud, voter misrepresentation or breach of ethical conduct must be
supported by credible evidence and must be material to the outcome of the
final disposition of a code change proposal(s).
The following actions are not appealable:
1. Variations of the results of the Public Comment Hearing compared to the
Final Action result in accordance with Section 10.4.

2016 ICC PUBLIC COMMENT AGENDA

xxxii

2. Denied requests to extend the voter balloting period in accordance with
Sections 5.7.4 or 8.3.
3. Lack of access to the internet based online collaboration and voting
platform to submit a code change proposal, to submit a public comment or
to vote.
4. Code Correlation Committee changes made in accordance with Section
11.2.
13.0

Violations
13.1

ICC Board Action on Violations: Violations of the policies and procedures
contained in this Council Policy shall be brought to the immediate attention of
the ICC Board for response and resolution. Additionally, the ICC Board may
take any actions it deems necessary to maintain the integrity of the code
development process.
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WITHDRAWN CODE CHANGE PROPOSAL
The following code change proposal was withdrawn subsequent to the Committee Action
Hearings:
RE188-16
RE189-16 Part I
Code change proposals withdrawn prior to the end of the committee action hearings are
indicated as such in the 2016 Report of Committee Action Hearings.
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2016 PUBLIC COMMENT HEARINGS SCHEDULE
October 19 – 25, 2016
Kansas City Convention Center
Kansas City, MO
The upcoming 2016 ICC Annual Conference, Group B Public Comment Hearings and Expo will be
utilizing the same schedule as last year. The Annual Business meeting will be on Monday, October 17th
and the conference activities will conclude on Tuesday, October 18th with the Annual Banquet. Click here
for the conference schedule.
The Public Comment Hearings will start on Wednesday, October 19th at 8:00 am. The hearings will be
completed by Tuesday, October 25th (full day of hearings on Tuesday). This may require adjustments to
the daily start/end times based on hearing progress.
Unless noted by “Start no earlier than 8:00 am”, the hearing on each code will begin immediately upon
completion of the hearing for the prior code. This includes moving a code up or back from the day
indicated based on hearing progress. For example, the IECC – C is scheduled on Friday. If the IECCR/IRC – E completes its agenda on Thursday, the IECC – C will start on Thursday.
Actual start times for each code cannot be stipulated due to uncertainties in hearing progress. Be sure to
review the tentative hearing order in the Public Comment Agenda (to be posted by September 9th) for
code changes that are heard with a code other than that indicated by the code change prefix (see note 4).
Wednesday

Thursday

Friday

Saturday

Sunday

Monday

Tuesday

October 19

October 20

October 21

October 22

October 23

October 24

October 25

Start 8 am
Admin

Start 8 am
IECC – R/IRC - E

Start 8 am
IECC - C

IECC – R/IRC - E

End 10 pm

End 10 pm

End 10 pm

Start 8 am
IECC - C

Start 10 am
IFC

Start 8 am
IRC - B

IWUIC/IFC
(Start no
earlier than 8
am)

IRC - B

IEBC – S/IBCS

End 10 pm

End 10 pm

End 10 pm

Start 8 am
IBC- S

Finish 10 pm

SEE NEXT PAGE FOR NOTES AND LIST OF CODES
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Hearing Schedule Notes:
1. Daily start and end hearing times are subject to change based on progress.
2. Mid-morning, lunch, mid-afternoon and dinner breaks to be announced.
3. Due to the uncertainties in the hearing process, the start time indicated as “Start no earlier than 8 am"
is conservatively estimated and is not intended to be a scheduled target.
4. Consult the hearing order for code changes to be heard with a code other than the code under which
the code change is designated.
Codes: (be sure to consult the Cross Index of Proposed Code Changes with Public Comments for
changes heard with a different code)
• Admin: Chapter 1 of all the I-Codes except the IECC and IRC. Also includes the update of currently
referenced standards in all of the 2015 I-Codes.
•

IBC-S: IBC Structural provisions. IBC Chapters 15 – 25.

•

IEBC-S: IEBC structural provisions, public comments to be heard with IBC – S.

•

IECC-C: IECC Commercial energy provisions.

•

IECC-R/IRC-E: IECC Residential energy provisions and IRC Energy provisions in

•

IFC: IFC provisions. Note the majority of IFC Chapter 10 is maintained by IBC-E in Group A.

•

IRC-B: IRC Building provisions. Chapters 1 – 10.

•

IWUIC: IWUIC provisions, public comments to be heard with IFC.
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TENTATIVE HEARING ORDER
FOR EACH INDIVIDUAL CONSIDERATION AGENDA

Note: Code changes to be heard out of numerical order or to be heard with a different code designation
are indented. Be sure to review the cross index on page xli for code change which affect codes other
than those under their respective code change number prefix.
IADMIN
(See page 1)
ADM2-16 Part IV
ADM4-16 Part I
ADM4-16 Part II
ADM4-16 Part III
ADM6-16 Part I
ADM6-16 Part II
ADM6-16 Part III
ADM6-16 Part IV
ADM9-16 Part I
ADM9-16 Part II
ADM9-16 Part III
ADM9-16 Part IV
ADM10-16 Part II
ADM13-16 Part I
ADM13-16 Part II
ADM26-16 Part I
ADM27-16 Part I
ADM31-16
ADM32-16
ADM33-16
ADM35-16 Part III
ADM36-16
ADM40-16
ADM42-16 Part I
ADM42-16 Part II
ADM43-16 Part I
ADM43-16 Part II
ADM45-16 Part I
ADM45-16 Part II
ADM46-16 Part I
ADM46-16 Part II
ADM49-16
ADM50-16
ADM52-16
ADM54-16 Part I
ADM54-16 Part II
ADM55-16 Part I
ADM56-16 Part II
ADM57-16 Part I
ADM57-16 Part II
ADM58-16 Part IV
ADM60-16 Part I
ADM60-16 Part II
ADM60-16 Part III
ADM60-16 Part IV

ADM66-16 Part I
ADM66-16 Part II
ADM68-16
ADM71-16
ADM74-16
ADM76-16
ADM77-16
ADM78-16 Part I
ADM78-16 Part II
ADM87-16
ADM88-16 Part I
ADM88-16 Part II
ADM94-16

IECC – RESIDENTIAL
/IRC – ENERGY
(See page 51)
CE137-16 Part II
RE3-16
RE6-16
G10-16 Part III
RE10-16
RE12-16
RE15-16
RE17-16
RE18-16
RE19-16
RE22-16
RE23-16
RE25-16
RE26-16
RE27-16
RE28-16
RE30-16
RE31-16
RE36-16
RE37-16
RE40-16
RE47-16
RE50-16
CE84-16 Part II
RE51-16
RE52-16
RE56-16
RE58-16
RE60-16
RE63-16
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RE69-16
RE70-16
RE72-16
RE73-16
RE74-16
RE76-16
RE77-16
RE78-16
RE79-16
RE81-16
RE82-16
RE85-16
RE86-16
RE87-16
RE89-16
RE92-16
RE94-16
RE96-16
RE98-16
RE100-16
RE101-16
RE103-16
RE104-16
RE106-16
RE107-16
RE108-16
RE109-16
RE191-16
RE113-16
RE114-16
RE116-16
RE120-16
RE121-16
RE123-16
RE127-16
RE130-16
RE131-16
RE134-16
RE135-16
RE136-16
RE137-16
RE138-16
RE139-16
CE18-16 Part II
RE142-16
RE145-16
RE146-16

RE153-16
RE154-16
CE259-16 Part II
RE156-16
RE159-16
RE161-16
RE162-16
RE163-16
RE164-16
RE165-16
RE166-16
RE167-16
RE168-16
RE170-16
RE173-16
RE174-16
RE175-16
RE177-16
RE178-16
RE179-16
RE181-16
RE183-16
RE187-16
RB373-16

IECC – COMMERCIAL
(See page 94)
CE3-16 Part I
CE5-16 Part I
CE5-16 Part II
CE8-16 Part II
CE10-16 Part I
CE10-16 Part II
CE11-16 Part II
CE19-16
CE21-16 Part I
CE21-16 Part II
CE23-16 Part I
CE23-16 Part II
CE24-16 Part I
CE25-16 Part I
CE25-16 Part II
CE27-16 Part I
CE28-16 Part I
CE28-16 Part II
CE29-16 Part II
CE31-16 Part I
xxxvii

CE31-16 Part II
CE37-16
CE38-16 Part I
CE38-16 Part II
CE40-16
CE42-16
CE43-16
CE46-16
CE48-16
CE50-16
CE51-16
CE52-16
CE54-16
CE55-16
CE57-16
CE60-16 Part I
CE60-16 Part II
CE61-16
CE62-16
CE64-16
CE66-16
CE71-16
CE73-16
CE79-16
CE87-16 Part I
CE87-16 Part II
CE89-16
CE91-16
CE92-16
CE93-16
CE96-16
CE99-16
CE102-16
CE105-16
CE107-16
CE108-16
CE109-16
CE110-16
CE111-16
CE112-16
CE114-16 Part I
CE114-16 Part II
CE115-16 Part I
CE115-16 Part II
CE120-16
CE121-16
CE124-16
CE125-16
CE129-16
CE134-16 Part I
CE134-16 Part II
CE135-16 Part I
CE135-16 Part II
CE138-16
CE140-16
CE142-16
CE144-16
CE145-16
CE147-16 Part I
CE147-16 Part II

CE155-16
CE171-16
CE175-16 Part I
CE175-16 Part II
CE176-16 Part I
CE176-16 Part II
CE183-16
CE185-16
CE189-16
CE192-16
CE194-16
CE196-16
CE200-16
CE209-16
CE213-16
CE215-16
CE216-16
CE217-16
CE218-16
CE219-16
CE222-16
CE224-16
CE225-16
CE228-16
CE229-16
CE231-16
CE232-16
CE233-16
CE236-16
CE238-16
CE239-16
CE240-16
CE241-16
CE244-16
CE245-16
CE247-16
CE249-16
CE251-16
CE253-16
CE256-16
CE258-16
CE262-16
CE263-16
CE272-16 Part I
CE272-16 Part II
CE273-16
CE275-16 Part I
CE275-16 Part II
CE277-16
CE287-16
CE289-16
CE290-16
CE291-16
CE292-16
CE293-16
CE294-16
CE296-16
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IWUIC/IFC
(See page 349)
WUIC3-16
WUIC4-16
WUIC5-16
WUIC6-16
WUIC7-16
PM7-16
F5-16
F6-16
F7-16
F10-16
F12-16
F19-16
F20-16
F23-16
F29-16
F34-16
F37-16
F42-16
F44-16
F47-16
F50-16
F51-16
F66-16
F69-16
F72-16
F73-16
F74-16
G35-16
F79-16
F80-16
F82-16
F86-16 Part I
F89-16 Part I
F89-16 Part II
F93-16
F94-16
F95-16
F111-16
F112-16
F103-16
F104-16
F107-16
F113-16
F114-16
F118-16
F119-16
F128-16
F131-16
F134-16
F139-16
F147-16

F149-16
F154-16
F157-16
F158-16
F159-16
F166-16
F168-16
F170-16
F172-16
F179-16
F185-16
F194-16
F196-16
F197-16
F198-16
F200-16
F201-16
F205-16
F213-16
F215-16
G16-16
F219-16
F220-16
F221-16
F222-16
F223-16
F227-16
F228-16
F238-16
F247-16
F250-16
F251-16
F252-16
F258-16
F269-16
F273-16
F275-16
F277-16
F279-16
F280-16
F287-16
F295-16
F18-16
F310-16
F409-16
F325-16
F326-16
F332-16
F333-16
F336-16
F338-16
F340-16
G26-16
xxxviii

F344-16
F353-16
F359-16
F365-16
F366-16
F75-16
F226-16
F369-16
F372-16
F378-16
F380-16
F386-16
F412-16
F390-16
F399-16
F401-16
IRC - BUILDING
(See page 372)
RB1-16
RB7-16
RB10-16
RB17-16
RB18-16
RB19-16
RB20-16
RB22-16
RB25-16
RB26-16
RB27-16
RB29-16
RB31-16
RB36-16
RB41-16
RB49-16
RB51-16
RB52-16
RB67-16
RB68-16
RB69-16
RB70-16
RB72-16
RB375-16
RB79-16
RB81-16
RB89-16
RB95-16
RB96-16
RB113-16
RB114-16
RB119-16
RB121-16
RB129-16

RB140-16
RB147-16
RB152-16
RB157-16
RB158-16
RB159-16
RB160-16
RB161-16
RB162-16
RB167-16
RB168-16
RB169-16
RB170-16
RB175-16
RB190-16
RB197-16
G6-16 Part II
RB200-16
RB201-16
RB202-16
RB209-16
RB211-16
RB217-16
RB223-16
RB232-16
RB235-16
RB242-16
RB251-16
RB252-16
RB253-16
RB257-16
RB259-16
RB265-16
RB266-16
RB267-16
RB270-16
RB271-16 Part I
RB271-16 Part II
RB272-16
RB273-16
RB277-16
RB278-16
RB281-16
RB282-16
RB283-16
RB285-16
RB286-16
RB287-16
RB289-16
RB291-16
RB295-16
RB298-16
RB299-16
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RB300-16
RB301-16
RB302-16
RB303-16
RE189-16 Part II
RB304-16
RB311-16
RB312-16
RB322-16
RB327-16
RB328-16
RB331-16
RB336-16
RB337-16
G19-16 Part II
S28-16 Part II
S29-16 Part II
S34-16 Part II
S18-16 Part II
RB345-16
S41-16 Part II
S42-16 Part II
RB361-16
RB362-16
RB363-16
RB372-16
IEBC
(See page 447)
G4-16
EB7-16
EB16-16
EB10-16
EB13-16
EB2-16
EB19-16
EB25-16
EB39-16
EB41-16
EB35-16
S5-16 Part I
EB48-16
EB55-16
EB56-16
EB57-16
EB58-16

IBC – STRUCTURAL
(See page 598)
FS3-16
FS5-16
FS6-16
S1-16
S7-16
S12-16
S13-16

S15-16
S16-16
S17-16
S19-16
S20-16
S22-16
S23-16
S37-16
S46-16
G17-16 Part I
S53-16
S55-16
S316-16
S61-16
S63-16
S71-16
S72-16
S314-16
S315-16
S73-16
S74-16
G32-16
S77-16
S78-16
S81-16
S88-16
G29-16
S91-16
S93-16
S95-16
S98-16
S101-16
S103-16
S105-16
S107-16
S108-16
S109-16
S110-16
S112-16
S113-16
S114-16
S317-16
S116-16
S318-16
S118-16
S120-16
S121-16
S122-16
S125-16
S129-16
S313-16
S136-16
S137-16
S138-16
S145-16
S146-16
S147-16
S149-16
S153-16
S154-16
xxxix

S163-16
S166-16
S169-16
S179-16
S180-16
S189-16
S196-16
S203-16
S206-16
S209-16
S218-16
S220-16
S225-16
S226-16
S231-16
S232-16
S235-16
S236-16
S238-16
S241-16
S242-16
S245-16 Part I
S245-16 Part II
S250-16
S252-16
S259-16
S260-16
S263-16 Part I
S263-16 Part II
RB313-16
S264-16
S265-16
S267-16
S268-16
S277-16
S278-16
S279-16
S296-16
S299-16
S301-16
S302-16
S303-16
S304-16
S306-16
S308-16
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2016 ICC CODE DEVELOPMENT CYCLE
CROSS INDEX OF PROPOSED CODE CHANGES
ON THE PUBLIC COMMENT AGENDA FOR
INDIVDUAL CONSIDERATION

Some of the proposed code changes include sections that are outside of the scope of the chapters or the code
listed in the table of 2015-2017 Staff Secretaries on page x. This is done in order to facilitate coordination among
the International Codes which is one of the fundamental principles of the International Codes.
Listed in this cross index are proposed code changes that include sections of codes or codes other than those
listed on page ix. For example, IBC Section 406.8.5.2 is proposed for revision in code change F75-16 which was
heard by the IFC Committee. Chapter 4 of the IBC is typically the responsibility of the IBC-General Committee as
listed in the table of 2015-2017 Staff Secretaries. It is therefore identified in this cross index. Another example is
Section 105.7.5 of the International Fire Code. The International Fire Code, Chapter 1, is normally maintained by
the ADMIN Committee, but Section 105.7.5 was considered for revision in proposed code change F228 which was
placed on the IFC Committee agenda. In some instances, there are other subsections that are revised by an
identified code change that is not included in the cross index. For example most sections of the IECC –
Residential Provisions have revisions to the duplicate section in Chapter 11 of the IRC as noted in each code
change proposal. Another example is that all sections of Chapter 1 of every code are designated ADM unless
specifically noted in the respective Code listing. For instance there are 22 ADM changes that include proposed
revisions to the IFC Chapter 1. In addition, the Fire Code section (F) lists several code change proposals where
IFC Chapter 1 sections are part of the code change proposal. This was done to keep the cross index brief enough
for easy reference.
This information is provided to assist users in locating all of the proposed code changes that would affect a certain
section or chapter. For example, to find all of the proposed code changes that would affect Chapter 4 of the IECCCommercial Provisions, review the proposed code changes in the portion of the monograph for the IECCCommercial Code Development Committee (listed with a CE prefix) then review this cross reference for Chapter 4
of the IECC-Commercial for proposed code changes published in other code change groups. While care has been
taken to be accurate, there may be some omissions in this list.
Letter prefix: Each proposed change number has a letter prefix that will identify where the proposal is published.
The letter designations for proposed changes and the corresponding publications are as follows:

PREFIX
E
EB
FG
FS
G
M
P
PSD
PM
RM
RP
S
SP

PROPOSED CHANGE GROUP (see monograph table of contents for location)
International Building Code - Egress
International Existing Building Code
International Fuel Gas Code
International Building Code - Fire Safety
International Building Code – General
International Mechanical Code
International Plumbing Code
International Private Sewage Disposal Code
International Property Maintenance Code
International Residential Code - Mechanical
International Residential Code - Plumbing
International Building Code – Structural
International Swimming Pool and Spa Code
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INTERNATIONAL BUILDING CODE
Section #

Code Change #
Chapter 1
SEE ADM CODE CHANGE PROPOSALS
Chapter 2
APPROVED AGENCY
ADM6
CHANGE OF OCCUPANCY
ADM9, ADM10
EMERGENCY COMMUNICATION SYSTEM (New) F228-16
EXISTING BUILDING
ADM13
LABORATORY SUITE (New)
F340
MASS NOTIFICATION SYSTEM
F227
REGISTERED DESING PROFESSIONAL
ADM22
REPAIR
ADM26, ADM27
ROOF REPAIR
ADM27
Chapter 3
Table 307.1(1)
F344
307.1.1
F95 , F112 , F340
Chapter 4
406.8.5
F75
406.8.5.1
F75
406.8.5.1.1
F75
406.8.5.2
F75
406.8.5.3
F75
414.2
F340
414.2.2
F353
415.2
F75
415.11.7
F75
415.11.7.1
F75
415.11.7.1.1
F75
415.11.7.1.2
F75
415.11.7.1.3
F75
415.11.7.1.4
F75
415.11.7.2
F75
415.11.9.3
F75
420.6
F196
421.6
F75
421.6.1
F75
421.6.2
F75
421.6.3
F75
421.6.4
F75
426.1
F258
427 (New)
F339 , F340
Chapter 5
Table 509
F95 , F112
Chapter 8
806.1
F134
Chapter 9
903.2.2
F154
903.2.3
F157
903.2.7
F159
903.2.8.3
F172
903.2.8.3.1
F172
903.2.8.3.2
F172
903.2.9
F159
903.2.10 (New)
F150
903.2.11.1.1
F12
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xlii

903.2.11.2
Table 903.2.11.6
903.3.1.1.3
903.3.1.2
903.3.1.2.1
903.3.1.2.2
903.3.1.2.3(New)
904.12.4
904.13
904.13.1
904.13.1.1
904.13.1.2
905.3.1
905.5
906.5
907.2
907.2.1
907.2.2
907.2.2.1
907.2.6
907.2.6.3.3
907.2.8.1
907.2.9.1
907.2.10
907.2.10.1
907.2.10.2
907.2.13.3
907.2.20
907.2.23
907.2.24
907.4.2.6
907.5.2.1
907.5.2.3
907.5.2.3.3
907.8.2
908.1
908.2
908.3
908.3.1
908.3.2
908.3.3
908.4.
908.5
908.6
908.8
909.12.4
909.22 (New)
909.22.1 (New)
909.22.1.1 (New)
909.22.1.2 (New)
909.22.1.3 (New)
910.4.5
911.1.2
911.1.3
912.2
912.2.1
915.1
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F12
F340
F166
F168
F168 , F170
F168
F168 , F172
F12
F179
F179
F179
F179
F185
F12
F12
F12
F194
F198
F198
F12
F12
F200
F200 , F201
F196
F12 , F196
F196
F197
F12
F95
F112
F12
F205
F205
F213
F12
F75
F75
F75
F75
F75
F75
F75
F75
F75
F372
F12
F219
F219
F219
F219
F219
F12
F42
F44
F221
F221
F222
xliii

915.1.1
915.1.2
915.1.3
915.1.4
915.1.5
915.2
915.2.3
915.2.4 (New)
915.3
916 (New)

F222 , F223
F222
F222
F222
F222
F222
F223
F222
F222
F75 , F226 , F227 , F228
Chapter 14
S1
Chapter 27
F75
F12, F340
Chapter 33
F12
F336
F329

1401.1
2702.2.6 (New)
2702.2.17 (New)
3311.1
3312.2 (New)
3314(New)

INTERNATIONAL EXISTING BUILDING CODE

APPROVED
CHANGE OF OCCUPANCY
EXISTING BUILDING(New)
REPAIR
ROOF REPAIR
706.7
804.4.1.7
1506.1

Chapter 1
SEE ADM CODE CHANGE PROPOSALS
Chapter 2
ADM4
ADM9, ADM10
ADM13
ADM26, ADM27
ADM27
Chapter 7
S5
Chapter 8
F196
Chapter 15
F12

INTERNATIONAL ENERGY CONSERVATION CODE
CHAPTER 1 -- CE
CHAPTER 1 -- RE

ALTERATION
APPROVED
APPROVED AGENCY
CHANGE OF OCCUPANCY(New)
REPAIR
RESIDENTIAL BUILDING

ALTERATION
APPROVED
APPROVED AGENCY
CHANGE OF OCCUPANCY(New)
LABELED
REPAIR
RESIDENTIAL BUILDING
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Chapter 1
SEE ADM CODE CHANGE PROPOSALS
SEE ADM CODE CHANGE PROPOSALS
Chapter 2
C202
ADM2
ADM4
ADM6
ADM9
ADM26
ADM35
R202
ADM2
ADM4
ADM6
ADM9
ADM16
ADM26
ADM35

xliv

INTERNATIONAL FIRE CODE
Chapter 1
SEE ADM CODE CHANGE PROPOSALS AND THE FOLLOWING
105.6.5 (New)
F372
Table 105.6.9
F372
105.6.14 (New)
F112
105.6.16
F12
105.6.36 (New)
F310
105.6.44 (New)
F95
105.6.45
F308
105.6.49(New)
F23 , F338
105.7.4 (New)
F112
105.7.5
F228
105.7.9 (New)
F111
105.7.9
F75
105.7.13 (New)
F275
105.7.19 (New)
F227 , F338
106.3
F12
107.5
F12
Chapter 2
CHANGE OF OCCUPANCY
ADM9

INTERNATIONAL FUEL GAS CODE

APPROVED AGENCY

Chapter 1
SEE ADM CODE CHANGE PROPOSALS
Chapter 2
ADM6

INTERNATIONAL MECHANICAL CODE

APPROVED AGENCY
502.4.3
502.5.3
513.12.4

Chapter 1
SEE ADM CODE CHANGE PROPOSALS
Chapter 2
ADM6
Chapter 5
F103
F103
F12

INTERNATIONAL PLUMBING CODE

APPROVED AGENCY

Chapter 1
SEE ADM CODE CHANGE PROPOSALS
Chapter 2
ADM6

INTERNATIONAL PRIVATE SEWAGE DISPOSAL CODE
Chapter 1
SEE ADM CODE CHANGE PROPOSALS

INTERNATIONAL RESIDENTIAL CODE
R905.1.1
R905.2.6
R905.2.8
R905.9
R905.11
T R905.11.2
R905.12.2
R905.13.2
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Chapter 9
S28
S29
S34
S41
S42
S18
S18
S18

xlv

INTERNATIONAL SWIMMING POOL AND SPA CODE
Chapter 1
SEE ADM CODE CHANGE PROPOSALS
Chapter 2
APPROVED
APPROVED AGENCY
PERMIT
REPAIR

ADM4
ADM6
ADM5
ADM26

INTERNATIONAL WILDLAND-URBAN INTERFACE CODE
109.1.1
403.1

Chapter 1
SEE ADM CODE CHANGE PROPOSALS AND THE FOLLOWING:
F12
Chapter 4
F12
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ADM2-16 Part IV
IRC: R202
Proposed Change as Submitted
Proponent : Janine Snyder, representing PMGCAC (PMGCAC@iccsafe.org); David Collins, representing SEHPCAC
(SEHPCAC@iccsafe.org); Edward Kulik (bcac@iccsafe.org)
2015 International Residential Code
Revise as follows:
SECTION 202 DEFINITIONS
[RB] ALTERATION. Any construction, retrofit or renovation to an existing structure other than repair or addition that requires a
permit. Also, a any change in a building, electrical, gas, mechanical or plumbing system that involves an extension, addition or
change to the arrangement, type or purpose of the original installation that requires a permit.
ADM2-16 Part IV :
R202 [RB]SNYDER13915
Public Hearing Results

Part IV
Committee Action:

Disapproved

Committee Reason: Deleting "that which requires a permit" and adding "any" creates a statement that is too broad.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
SECTION 202 DEFINITIONS
[RB] ALTERATION. Any construction, retrofit or renovation to an existing structure other than repair or addition. Also, any
a change in a building electrical, gas, mechanical or plumbing system that involves an extension, addition or change to the
arrangement, type or purpose of the original installation.
Commenter's Reason: Alterations can occur regardless of the requirement for a permit. The requirement for a permit is a
technical requirement provision covered by Chapter 1 of code. As modified this PC eliminates the incorrect technical language
and deletes the addition of the word "any" to eliminate the broad application the committee objected to. The ICC Plumbing,
Mechanical and Fuel Gas Code Action Committee was co-proponent of the original proposal and are in support of this public
comment.
This public comment is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. Between
2014 and 2016 the BCAC has held 8 open meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included members of the committee as well as any interested
party to discuss and debate the proposed public comments. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

ADM2-16 Part IV
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM2-16 Part I
ISPSC: 202
Proposed Change as Submitted
Proponent : Janine Snyder, representing PMGCAC (PMGCAC@iccsafe.org); David Collins, representing SEHPCAC
(SEHPCAC@iccsafe.org); Ed Kulik, representing the Building Code Action Committee (bcac@iccsafe.org)
2015 International Swimming Pool and Spa Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] ALTERATION. Construction
Any construction or renovation to an existing pool or spa other than repair that requires a permit.
Reason: The intent of this proposal is to provide consistent terminology for 'Alteration' across codes. Currently IBC, IFC,
IMC, IEBC and IFGC do not contain the phrase "that requires a permit" within the definition. Alterations can occur
regardless of the requirement for a permit. Exemptions from permit requirements are elsewhere in Chatper 1.
While alteration also includes 'or addition" in codes other than ISPSC, this code does not include a defintin for addition.
This proposal is submitted by the ICC Building Code Action Committee (BCAC), the ICC Plumbing, Mechanical and Fuel
Gas Code Action Committee (PMGCAC) and the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC).
BCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance assigned
International Codes or portions thereof. In 2014 and 2015 the BCAC has held 5 open meetings. In addition, there were
numerous Working Group meetings and conference calls for the current code development cycle, which included members
of the committee as well as any interested party to discuss and debate the proposed changes. Related documentation and
reports are posted on the BCAC website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-developmentprocess/building-code-action-committee-bcac/)
The PMGCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance assigned
International Codes or portions thereof. This includes both the technical aspects of the codes and the code content in
terms of scope and application of referenced standards. The PMGCAC has held one open meeting and multiple
conference calls which included members of the PMGCAC. Interested parties also participated in all conference calls to
discuss and debate the proposed changes.
The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment
included, but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the
International Energy Conservation Code (IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings
and 25 workgroup calls, which included members of the SEHPCAC as well as any interested parties, to discuss and
debate proposed changes and public comments. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx.

Cost Impact: Will not increase the cost of construction
No cost increase as this is an editorial revision to coordinate definitions between I-codes.
ADM2-16 Part I :
202SNYDER13837
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: Striking "that requires a permit" from the defined term "alteration" is appropriate since construction that
is exempted from permits still has to meet minimum code requirements. For example, a new pool lining may not require a
building permit, but it still would be required to meet code requirements. This would also make the ISPSC consistent with the

2016 ICC PUBLIC COMMENT AGENDA

Page 2

IBC, IFC, IMC, IEC and IFGC.
Note: The BCAC is listed in the reason statement but this committee did not appear in the proponent line.
Assembly Action:
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM2-16 Part II
IECC-CE: C202
Proposed Change as Submitted
Proponent : Janine Snyder, representing PMGCAC (PMGCAC@iccsafe.org); David Collins, representing SEHPCAC
(SEHPCAC@iccsafe.org); Edward Kulik (bcac@iccsafe.org)
2015 International Energy Conservation Code
Revise as follows:
SECTION C202 DEFINITIONS
ALTERATION. Any construction, retrofit or renovation to an existing structure other than repair or addition that requires a
permit. Also, a change in a building, electrical, gas, mechanical or plumbing system that involves an extension, addition or
change to the arrangement, type or purpose of the original installation that requires a permit.
Reason: The intent of this proposal is to provide consistent terminology for 'Alteration' across codes. Currently other Icodes do not contain the phrase "that requires a permit" within the definition. Alterations can occur regardless of the
requirement for a permit. Exemptions from permit requirements are elsewhere in Chatper 1.
This proposal is submitted by the ICC Plumbing, Mechanical and Fuel Gas Code Action Committee (PMGCAC) and the
ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC).
The PMGCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance assigned
International Codes or portions thereof. This includes both the technical aspects of the codes and the code content in
terms of scope and application of referenced standards. The PMGCAC has held one open meeting and multiple
conference calls which included members of the PMGCAC. Interested parties also participated in all conference calls to
discuss and debate the proposed changes.
The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment
included, but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the
International Energy Conservation Code (IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings
and 25 workgroup calls, which included members of the SEHPCAC as well as any interested parties, to discuss and
debate proposed changes and public comments. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx.

Cost Impact: Will not increase the cost of construction
No cost increase as this is an editorial revision to coordinate definitions between I-codes.
ADM2-16 Part II :
C202SNYDER13838
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published reason statements.
Assembly Action:
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NOTE: PART III DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL
PURPOSES ONLY

ADM2-16 Part III
IECC-RE: R202 (IRC: N1101.6)
Proposed Change as Submitted
Proponent : Janine Snyder, representing PMGCAC (PMGCAC@iccsafe.org); David Collins, representing SEHPCAC
(SEHPCAC@iccsafe.org); Edward Kulik (bcac@iccsafe.org)
2015 International Energy Conservation Code
Revise as follows:
SECTION R202 DEFINITIONS
GENERAL DEFINITIONS
R202 (N1101.6) ALTERATION. Any construction, retrofit or renovation to an existing structure other than repair or addition
that requires a permit. Also, a change in a building, electrical, gas, mechanical or plumbing system that involves an
extension, addition or change to the arrangement, type or purpose of the original installation that requires a permit.
Reason: The intent of this proposal is to provide consistent terminology for 'Alteration' across codes. Currently other Icodes do not contain the phrase "that requires a permit" within the definition. Alterations can occur regardless of the
requirement for a permit. Exemptions from permit requirements are elsewhere in Chatper 1.
This proposal is submitted by the ICC Plumbing, Mechanical and Fuel Gas Code Action Committee (PMGCAC) and the
ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC).
The PMGCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance assigned
International Codes or portions thereof. This includes both the technical aspects of the codes and the code content in
terms of scope and application of referenced standards. The PMGCAC has held one open meeting and multiple
conference calls which included members of the PMGCAC. Interested parties also participated in all conference calls to
discuss and debate the proposed changes.
The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment
included, but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the
International Energy Conservation Code (IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings
and 25 workgroup calls, which included members of the SEHPCAC as well as any interested parties, to discuss and
debate proposed changes and public comments. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx.

Cost Impact: Will not increase the cost of construction
No cost increase as this is an editorial revision to coordinate definitions between I-codes.
ADM2-16 Part III
: R202 (N1101.3)ALTERATIONSNYDER13839
Public Hearing Results

Part III
Committee Action:

Approved as Submitted

Committee Reason:The committee agreed with the published reason statement. A permit has nothing to do with explanation
of an alteration.
Assembly Action:
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ADM4-16 Part I
IEBC: 202; ISPSC: 202
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org)
2015 International Existing Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] APPROVED. Acceptable to the code officialor authority having jurisdiction.
2015 International Swimming Pool and Spa Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] APPROVED. Acceptable to the code official or authority having jurisdiction.
Reason: The intent of this proposal is to provide consistent language for the defined term 'Approved' within the I-codes. In
several of the current I-codes, including the IBC and IFC and IMC the term is currently defined as "APPROVED. Acceptable to
the code official." There is a published errata to the IPC for the defintion for 'approved' that matches what is proposed here.
This proposal is submitted by the ICC Building Code Action Committee (BCAC), the ICC Plumbing, Mechanical and Fuel Gas
Code Action Committee (PMGCAC) and High Performance Code Action Committee (SEHPCAC)..
BCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance assigned International
Codes or portions thereof. In 2014 and 2015 the BCAC has held 5 open meetings. In addition, there were numerous Working
Group meetings and conference calls for the current code development cycle, which included members of the committee as
well as any interested party to discuss and debate the proposed changes. Related documentation and reports are posted on
the BCAC website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-codeaction-committee-bcac/)
The PMGCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance assigned
International Codes or portions thereof. This includes both the technical aspects of the codes and the code content in terms of
scope and application of referenced standards. The PMGCAC has held one open meeting and multiple conference calls which
included members of the PMGCAC. Interested parties also participated in all conference calls to discuss and debate the
proposed changes.
The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International
Codes with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited
to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation
Code (IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.

Cost Impact: Will not increase the cost of construction
No increase in costs as this is an editorial correlation of defined terms between the I-codes.
ADM4-16 Part I :
202 APPROVEDKULIK13844
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: Small jurisdictions do not always have a code official. Someone other than the code official may be
approving parts of the construction, such as a flood plain manager or a historic building committee. Therefore, the phrase "or
authority having jurisdiction" should remain in the definition. The definition in the IBC, IFC and IMC should be revised to coordinate
with the IEBC and ISPSC rather than the other way around.
Assembly Action:
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Individual Consideration Agenda
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org) requests Approve as
Submitted.
Commenter's Reason: What is considered acceptable in an installation covered by this code should be determined by the
person responsible for enforcing the code. Section 104, and the definition of the term "code official", establishes the code
official as the person having the authority to enforce and interpret the code. The term "authority having jurisdiction" is not
defined in this code. The term "authority having jurisdiction" needs to be removed from the definition of "approved" to avoid any
confusion as to who is responsible for making the decision to accept the installation.
This public comment is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. Between
2014 and 2016 the BCAC has held 8 open meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included members of the committee as well as any interested
party to discuss and debate the proposed public comments. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

ADM4-16 Part I
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ADM4-16 Part II
IECC-CE: C202
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org)
2015 International Energy Conservation Code
Revise as follows:
SECTION C202 DEFINITIONS
APPROVED. Approval by
Acceptable to the code officialas a result of investigation and tests conducted by him or her, or by reason of accepted
principles or tests by nationally recognized organizations.
Reason: The intent of this proposal is to provide consistent language for the defined term 'Approved' within the I-codes. In
several of the current I-codes, including the IBC and IFC and IMC the term is currently defined as "APPROVED. Acceptable to
the code official." There is a published errata to the IPC for the defintion for 'approved' that matches what is proposed here.
This proposal is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. In 2014 and 2015
the BCAC has held 5 open meetings. In addition, there were numerous Working Group meetings and conference calls for the
current code development cycle, which included members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are posted on the BCAC website at: BCAC
(http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-action-committee-bcac/)

Cost Impact: Will not increase the cost of construction
No increase in costs as this is an editorial correlation of defined terms between the I-codes.
ADM4-16 Part II :
C202-KULIK13845
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published reason statements.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack,
ICF International, representing Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance
Project, representing Building Codes Assistance Project (mguttman@bcapcodes.org); Harry Misuriello, American
Council for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net);
William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Disapprove.
Commenter's Reason: This proposal should be disapproved because it removes reasonable guidance from the IECC
definition of "approved." While we can appreciate the objective of having common definitions across all the I-Codes wherever
sensible, we disagree with the practice of reducing the definitions to the "least common denominator" version. The current
definition of "approved" should remain in the IECC residential and commercial sections.
The current definition of "approved" in the IECC makes clear that approval may involve not only a code official's judgment, but
also objective tests or nationally-recognized standards. This recognizes the critical role played by standard-setting
organizations to facilitate and simplify the role of the code official. Obviously, the code official or authority having jurisdiction
maintains the final judgment on whether a building complies with the code or not. But we do not think it is wise to remove these
options from the definition (as proposed by ADM4) simply for the sake of matching a definition in another code. If anything, we
would prefer to see the more robust definition of the IECC repeated in other codes. We recommend disapproval of ADM4.

2016 ICC PUBLIC COMMENT AGENDA

Page 8

ADM4-16 Part II

2016 ICC PUBLIC COMMENT AGENDA

Page 9

ADM4-16 Part III
IECC-RE: R202
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org)
2015 International Energy Conservation Code
Revise as follows:
SECTION R202 DEFINITIONS
APPROVED. Approval by
Acceptable to the code officialas a result of investigation and tests conducted by him or her, or by reason of accepted
principles or tests by nationally recognized organizations.
Reason: The intent of this proposal is to provide consistent language for the defined term 'Approved' within the I-codes. In
several of the current I-codes, including the IBC and IFC and IMC the term is currently defined as "APPROVED. Acceptable to
the code official." There is a published errata to the IPC for the defintion for 'approved' that matches what is proposed here.
This proposal is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. In 2014 and 2015
the BCAC has held 5 open meetings. In addition, there were numerous Working Group meetings and conference calls for the
current code development cycle, which included members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are posted on the BCAC website at: BCAC
(http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-action-committee-bcac/)

Cost Impact: Will not increase the cost of construction
No increase in costs as this is an editorial correlation of defined terms between the I-codes.
ADM4-16 Part III :
R202-KULIK13846
Public Hearing Results

Part III
Committee Action:

Approved as Submitted

Committee Reason:The committee agreed with the published reason statement.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Fay, Energy Efficiency Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack,
ICF International, representing Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance
Project, representing Building Codes Assistance Project (mguttman@bcapcodes.org); Harry Misuriello, American
Council for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net);
William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Disapprove.
Commenter's Reason: This proposal should be disapproved because it removes reasonable guidance from the IECC
definition of "approved." While we can appreciate the objective of having common definitions across all the I-Codes wherever
sensible, we disagree with the practice of reducing the definitions to the "least common denominator" version. The current
definition of "approved" should remain in the IECC residential and commercial sections.
The current definition of "approved" in the IECC makes clear that approval may involve not only a code official's judgment, but
also objective tests or nationally-recognized standards. This recognizes the critical role played by standard-setting
organizations to facilitate and simplify the role of the code official. Obviously, the code official or authority having jurisdiction
maintains the final judgment on whether a building complies with the code or not. But we do not think it is wise to remove these
options from the definition (as proposed by ADM4) simply for the sake of matching a definition in another code. If anything, we
would prefer to see the more robust definition of the IECC repeated in other codes. We recommend disapproval of ADM4.
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ADM6-16 Part I
IBC: 202; IFGC: 202; IMC: 202; IPC: 202; ISPSC: 202
Proposed Change as Submitted
Proponent : Larry Wainright, Representing the Structural Building Components Association (lwainright@qualtim.com)
2015 International Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved approved by
the building officialbuilding official. Such agencies shall be accredited by a nationally recognized accreditation body for testing,
inspections or product certification.
2015 International Fuel Gas Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved by the code
official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or product
certification.
2015 International Mechanical Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved by the code
official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or product
certification.
2015 International Plumbing Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved approved by
the code official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or
product certification.
2015 International Swimming Pool and Spa Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, when or furnishing product certification research reports, where such agency has been approved approved
by the code official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or
product certification.
Reason: To clarify that approved agencies are generally approved via being accredited by a nationally recognized
accreditation body for testing, inspections or product certification.
Cost Impact: Will not increase the cost of construction
This is simply a definition with no change in the technical requirements of the code. Therefore this proposal will not increase
the cost of construction.
ADM6-16 Part I :
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202 APPROVEDWAINRIGHT13849
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The last sentence in the proposal is a requirement and should not be in the definition. Not all products that
have "research reports" are also "certified". Some companies that perform special inspections may not be "nationally recognized".
How would you determine if a company was "nationally recognized"? There are many ways to evaluate agencies. The proposed
language appears to have conflicts and would limit code official options. An accreditation mandate may be a cost increase.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Vickie Lovell, InterCode Incorporated, representing Air Movement Control Association International
(vickie@intercodeinc.com); Larry Wainright, representing Structural Building Components Association
(lwainright@qualtim.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Building Code
SECTION 202 DEFINITIONS
[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved by the building
official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or product
certification.
2015 International Fuel Gas Code
SECTION 202 DEFINITIONS
[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved by the code
official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or product
certification.
2015 International Mechanical Code
SECTION 202 DEFINITIONS
[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved by the code
official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or product
certification.
2015 International Plumbing Code
SECTION 202 DEFINITIONS
[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved by the code
official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or product
certification.
2015 International Swimming Pool and Spa Code
SECTION 202 DEFINITIONS
[A] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
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inspection services, or furnishing product certification research reports, where such agency has been approved by the code
official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or product
certification.
Commenter's Reason:
LOVELL: The original proposal was intended to clarify that approved agencies are generally approved via being accredited by
a nationally recognized accreditation body for testing, inspections or product certification. However, the committees were split in
their recommendations. This public comment reflects the modification made and approved by the other committees on the
other parts of this proposal. Parts II, III and IV were recommended for approval as modified after modifying from the floor in
Louisville to remove the term "research reports" and the last sentence.
WAINRIGHT: This proposal was part of a four part proposal. Parts II, III, and IV where approved as modified at the code
development hearings. This public comment seeks to make the same modifications that were approved for Parts II, II and IV to
Part I, thereby coordinating the same changes to all ICC codes. Further, deleting the last sentence of the original proposal
solves the committe reason for disapproval and aligns this proposal with the remaining parts that were approved.

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: These changes were disapproved in Part I and approved as modified in Part II, III and IV, but should
be approved as submitted.
The AIA policy calls for all codes to be developed to be Comprehensive, Coordinated and Contemporary (3C) and these
changes are part of an effort to coordinate the codes to use terminology consistently among the ICC codes. We strongly urge
the membership to overturn the committee action and bring consistency to what is required for something to be approved.

ADM6-16 Part I
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ADM6-16 Part II
IECC-CE: C202
Proposed Change as Submitted
Proponent : Larry Wainright, Representing the Structural Building Components Association (lwainright@qualtim.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION C202 DEFINITIONS
APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, when or furnishing product certification research reports, where such agency has been approved by the
code official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or
product certification.
Reason: To clarify that approved agencies are generally approved via being accredited by a nationally recognized
accreditation body for testing, inspections or product certification.
Cost Impact: Will not increase the cost of construction
This is simply a definition with no change in the technical requirements of the code. Therefore this proposal will not increase
the cost of construction.
ADM6-16 Part II :
C202 AGENCYWAINRIGHT13850
Public Hearing Results

Part II
Committee Action:

Approved as Modified

Modification:
APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved by the code
official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or product
certification.
Committee Reason: This allows options for a certifying agency as opposed to only inspection and testing agencies.The
Modification deletes "research reports" because they are not necessarily part of certifications, and the Modification deletes nonstandard terminology "accreditation body."
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: These changes were approved as modified in Part II and III, but should be approved as submitted.
The AIA policy calls for all codes to be developed to be Comprehensive, Coordinated and Contemporary (3C) and these
changes are part of an effort to coordinate the codes to use terminology consistently among the ICC codes. We strongly urge
the membership to overturn the committee action and bring consistency to what is required for something to be approved. If the
IECC has criteria for acceptance they should be in the technical content of the code, not in a definition of approved.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack,
ICF International, representing Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance
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Project, representing Building Codes Assistance Project (mguttman@bcapcodes.org); Harry Misuriello, American
Council for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net);
William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Approve as Submitted.
Commenter's Reason: ADM6 should be approved as submitted, not approved as modified, because the modification adopted
by the Committee removes important criteria for entities designated as "approved agencies." The IECC, like other International
Codes, provides standardization and consistency across the country. Because building code officials do not have the time or
resources to personally test or verify compliance for all building components, the IECC anticipates that certain entities may be
approved to undertake testing, certification, or other compliance-related activities. For the sake of uniformity and consistency
across jurisdictions, it is important that these agencies be accredited by a nationally-recognized accreditation body before they
are allowed to stand in for a local enforcement authority. Having this language in the code will also provide support for building
code officials who are presented with an applicant's request to approve an unknown agency's certification of a product. While
we believe the vast majority of agencies relied upon by building code officials already meet this criteria, it is important to
specifically reference the criteria in the code. We recommend that ADM6 be approved as submitted.
Proponent : Vickie Lovell, InterCode Incorporated, representing Air Movement Control Association International
(vickie@intercodeinc.com) requests Approve as Modified by Committee.
Commenter's Reason: The original proposal was intended to clarify that approved agencies are generally approved via
being accredited by a nationally recognized accreditation body for testing, inspections or product certification. However, the
committees were split in their recommendations. The proposal was modified based on committee input, and this public
comment reflects those committee comments. Parts II III and IV were recommended for approval as modified after modifying
from the floor in Louisville to remove the term "research reports" and the last sentence.
ADM6-16 Part II
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ADM6-16 Part III
IECC-RE: R202
Proposed Change as Submitted
Proponent : Larry Wainright, Representing the Structural Building Components Association (lwainright@qualtim.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION R202 DEFINITIONS
APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, when or furnishing product certification research reports, where such agency has been approved by the
code officialcode official. Such agencies shall be accredited by a nationally recognized accreditation body for testing,
inspections or product certification.
Reason: To clarify that approved agencies are generally approved via being accredited by a nationally recognized
accreditation body for testing, inspections or product certification.
Cost Impact: Will not increase the cost of construction
This is simply a definition with no change in the technical requirements of the code. Therefore this proposal will not increase
the cost of construction.
ADM6-16 Part III :
R202 AGENCYWAINRIGHT13851
Public Hearing Results

Part III
Committee Action:

Approved as Modified

Modification:
APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved by the code
official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or product
certification.
Committee Reason: The modification to strike the last sentence was made because with with that language, there is the potential
for cost increase (noting that the cost impact for the proposal indicated "will not" increase the cost of construction.)
The proposal as-modified was approved because it gives the control of the approved agency in the hands of the code official.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing The American Institute of Architects (dcollins@preview-group.com)
requests Approve as Submitted.
Commenter's Reason: These changes were approved as modified in Part II and III, but should be approved as submitted.
The AIA policy calls f or all codes to be developed to be Comprehensive, Coordinated and Contemporary (3C) and these
changes are part of an ef f ort to coordinate the codes to use terminology consistently among the ICC codes. We strongly urge
the membership to overturn the committee action and bring consistency to w hat is required f or something to be approved. If
the IECC has criteria f or acceptance they should be in the technical content of the code, not in a def inition of approved.
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
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Energy Efficient Codes Coalition (misuriello@verizon.net); Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Approve as Submitted.
Commenter's Reason: ADM6 should be approved as submitted, not approved as modified, because the modification adopted
by the Committee removes important criteria for entities designated as "approved agencies." The IECC, like other International
Codes, provides standardization and consistency across the country. Because building code officials do not have the time or
resources to personally test or verify compliance for all building components, the IECC anticipates that certain entities may be
approved to undertake testing, certification, or other compliance-related activities. For the sake of uniformity and consistency
across jurisdictions, it is important that these agencies be accredited by a nationally-recognized accreditation body before they
are allowed to stand in for a local enforcement authority. Having this language in the code will also provide support for building
code officials who are presented with an applicant's request to approve an unknown agency's certification of a product. While
we believe the vast majority of agencies relied upon by building code officials already meet this criteria, it is important to
specifically reference the criteria in the code. We recommend that ADM6 be approved as submitted.
Proponent : Vickie Lovell, InterCode Incorated, representing Air Movement Control Association International
(vickie@intercodeinc.com) requests Approve as Modified by Committee.
Commenter's Reason: The original proposal was intended to clarify that approved agencies are generally approved via
being accredited by a nationally recognized accreditation body for testing, inspections or product certification. However, the
committees were split in their recommendations. The proposal was modified based on committee input, and this public
comment reflects those committee comments. Parts II III and IV were recommended for approval as modified after modifying
from the floor in Louisville to remove the term "research reports" and the last sentence.
ADM6-16 Part III
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ADM6-16 Part IV
IRC: R202
Proposed Change as Submitted
Proponent : Larry Wainright, Representing the Structural Building Components Association (lwainright@qualtim.com)
2015 International Residential Code
Revise as follows:
SECTION 202 DEFINITIONS
[RB] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approvedapproved by
the building official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or
product certification.
Reason: To clarify that approved agencies are generally approved via being accredited by a nationally recognized
accreditation body for testing, inspections or product certification.
Cost Impact: Will not increase the cost of construction
This is simply a definition with no change in the technical requirements of the code. Therefore this proposal will not increase
the cost of construction.
ADM6-16 Part IV :
R202
APPROVEDWAINRIGHT13852
Public Hearing Results

Part IV
Committee Action:

Approved as Modified

Modification:
SECTION 202 DEFINITIONS
[RB] APPROVED AGENCY. An established and recognized agency that is regularly engaged in conducting tests or, furnishing
inspection services, or furnishing product certification research reports, where such agency has been approved by the building
official. Such agencies shall be accredited by a nationally recognized accreditation body for testing, inspections or product
certification.
Committee Reason: The modification appropriately got rid of research reports and the requirement for national accreditation
when there are regional accreditation agencies.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: These changes were disapproved in Part I and approved as modified in Part II, III and IV, but should
be approved as submitted.
The AIA policy calls for all codes to be developed to be Comprehensive, Coordinated and Contemporary (3C) and these
changes are part of an effort to coordinate the codes to use terminology consistently among the ICC codes. We strongly urge
the membership to overturn the committee action and bring consistency to what is required for something to be approved.

Proponent : Vickie Lovell, InterCode Incorporated, representing Air Movement Control Association International
(vickie@intercodeinc.com) requests Approve as Modified by Committee.
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Commenter's Reason: The original proposal was intended to clarify that approved agencies are generally approved via
being accredited by a nationally recognized accreditation body for testing, inspections or product certification. However, the
committees were split in their recommendations. The proposal was modified based on committee input, and this public
comment reflects those committee comments. Parts II III and IV were recommended for approval as modified after modifying
from the floor in Louisville to remove the term "research reports" and the last sentence.
ADM6-16 Part IV
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ADM9-16 Part I
IBC: 202; IEBC: 202; IFC: 202
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com); Jeffrey Shapiro, representing Self
(jeff.shapiro@intlcodeconsultants.com); Kevin Scott, representing KH Scott & Associates LLC (khscottassoc@gmail.com)
2015 International Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] CHANGE OF OCCUPANCY. A change in the purpose use of a building or level a portion of activity a building which results
in a change of occupancy classification, a change from one group to another group within an occupancy classification, or any
change in use within a building that involves group for a change in application of the requirements of this code specific
occupancy classification.
2015 International Existing Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] CHANGE OF OCCUPANCY. A change in the use of the a building or a portion of a building. A change of occupancy shall
include any which results in a change of occupancy classification, any a change from one group to another group within an
occupancy classification, or any change in use within a group for a specific occupancy classification.
2015 International Fire Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] CHANGE OF OCCUPANCY. A change in the use of a building or a portion of a building. A change of occupancy shall
include any which results in a change of occupancy classification, any a change from one group to another group within an
occupancy classification, or any change in use within a group for a specific occupancy classification.
Reason: The intent of this proposal is to provide a consistent definition for the term 'change of occupancy' in the I-codes where
the term is used. The term is used to identify change in use of building which results in change in the occupancy classification.
This is specifically addressed in the proposed definition for the codes.
Cost Impact: Will not increase the cost of construction
Correlation of definitions only.
ADM9-16 Part I :
202 CHANGEHIRSCHLER13857
Public Hearing Results

Part I
Committee Action:

Approved as Modified

Modification:
2015 International Building Code
SECTION 202 DEFINITIONS
[A] CHANGE OF OCCUPANCY. A change in the use of a building or a portion of a building which results in a change of
occupancy classification, a change from one group to another group within an occupancy classification, or any change in use
within a group for a specific occupancy classification change in application of the requirements of this code..

2015 International Existing Building Code
SECTION 202 DEFINITIONS
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[A] CHANGE OF OCCUPANCY. A change in the use of a building or a portion of a building which results in a change of
occupancy classification, a change from one group to another group within an occupancy classification, or any change in use
within a group for a specific occupancy classification change in application of the requirements of this code.

2015 International Fire Code
SECTION 202 DEFINITIONS
202 [A] CHANGE OF OCCUPANCY. A change in the use of a building or a portion of a building which results in a change
of occupancy classification, a change from one group to another group within an occupancy classification, or any
change in use within a group for a specific occupancy classification.
Committee Reason: Floor modification Hirschler 2 was approved.
The modification deleted the definition for change of occupancy from the IFC. The term is not used in the IFC. The change of
"specific occupancy classification" to "change in application" is a clarification on when a facility is undergoing a change in
occupancy. A change in use where requirements did not change would not be a change of occupancy.
The original proposal coordinates the defined term for "change of occupancy" in the IBC and IEBC, picking the best of both.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian (fcac@iccsafe.org); Marcelo Hirschler, representing GBH International
(gbhint@aol.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
SECTION 202 DEFINITIONS
[A] CHANGE OF OCCUPANCY. A change in the use of a building or a portion of a building which results in a change of
occupancy classification, a change from one group to another group within an occupancy classification, or any change in use
within a group for a change in application of the requirements of this code.
Commenter's Reason:
O'BRIAN: The purpose of the original proposal was to correlate the definitions and application of code between the IBC, IEBC
and the IFC. All three of these codes are tightly coordinated with each other including the applicability of each.
In the Committee's Approval as Modified they approved a floor modification to eliminate the definition from the International Fire
Code that was based upon the term not being used in the IFC. However, a quick review of the IFC identifies Section [A] 102.3.
"[A] 102.3 Change of use or occupancy.
Changes shall not be made in the use or occupancy of any structure that would place the structure in a different division of
the same group or occupancy or in a different group of occupancies, unless such structure is made to comply with the
requirements of this code and the International Building Code. Subject to the approval of the fire code official, the use or
occupancy of an existing structure shall be allowed to be changed and the structure is allowed to be occupied for purposes
in other groups without conforming to all of the requirements of this code and the International Building Code for those
groups, provided the new or proposed use is less hazardous, based on life and fire risk, than the existing use."
It is important that the definition remain within the IFC to ensure the concept of Change of Occupancy is applied consistently by
the code officials responsible for each of the codes.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/firecode-action-committee-bcac/)
HIRSCHLER: On further consideration of this issue, the term "change of occupancy" is used in the IFC and there should be
consistency with the approved definition for the IBC and IEBC. The revised definitions were approved as modified in this code
change for IBC and IEBC but the definition was proposed (by the modification) to be deleted from the IFC. This public comment
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recommends reinstating the definition with the same revisions as in the other codes.

Public Comment 2:
Proponent : Maureen Traxler, representing City of Seattle Dept of Construction & Inspections
(maureen.traxler@seattle.gov); Jonathan Siu (Jon.Siu@seattle.gov) requests Approve as Modified by this Public
Comment.
Further Modify as Follows:
2015 International Building Code
[A] CHANGE OF OCCUPANCY. A change in the use of a building or a portion of a building which results in a :
1. A change of occupancy classification, a
2. A change from one group to another group within an occupancy classification, or any
3. Any change in use within a group for which there is a change in the application of the requirements of this code.
2015 International Existing Building Code
[A] CHANGE OF OCCUPANCY. A change in the use of a building or a portion of a building which results in a :
1. A change of occupancy classification, a
2. A change from one group to another group within an occupancy classification, or any
3. Any change in use within a group for which there is a change in the application of the requirements of this code.
Commenter's Reason: This proposal adds some words to the proposed definition that were unintentionally deleted from the
committee modification. The definition is reformatted as a list to clarify that the phrase "change in application of the
requirements of this code" modifies only change in use. Changes in occupancy classification and changes in occupancy group
are considered "change of occupancy" regardless of whether there would be a change in code requirements. The same
definition is proposed for all the pertinent codes.

ADM9-16 Part I
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ADM9-16 Part II
IECC-CE: C202 (New)
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com); Jeffrey Shapiro, representing Self
(jeff.shapiro@intlcodeconsultants.com); Kevin Scott, representing KH Scott & Associates LLC (khscottassoc@gmail.com)
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
CHANGE OF OCCUPANCY A change in the use of a building or a portion of a building which results in a change of occupancy
classification, a change from one group to another group within an occupancy classification, or any change in use within a
group for a specific occupancy classification.
Reason: The intent of this proposal is to provide a consistent definition for the term 'change of occupancy' in the I-codes where
the term is used. The term is used to identify change in use of building which results in change in the occupancy classification.
This is specifically addressed in the proposed definition for the codes.
Cost Impact: Will not increase the cost of construction
Correlation of definitions only.
ADM9-16 Part II :
C202 OFHIRSCHLER13858
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: There is no ambiguity in the code now regarding change of use and change of occupancy.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
CHANGE OF OCCUPANCY A change in the use of a building or a portion of a building which results in a change of occupancy
classification, a change from one group to another group within an occupancy classification, or any change in use within a
group for a specific occupancy classification change in application of the requirements of this code..
Commenter's Reason: The revised definition has been accepted in other I codes. The term is used in chapter 5 (existing
buildings) and should correlate with the term accepted in the IEBC.
Public Comment 2:
Proponent : Maureen Traxler, representing City of Seattle Dept of Construction & Inspections
(maureen.traxler@seattle.gov); Jonathan Siu (Jon.Siu@seattle.gov) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Energy Conservation Code
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SECTION C202 DEFINITIONS
CHANGE OF OCCUPANCY A change in the use of a building or a portion of a building which results in a :
1. A change of occupancy classification, a
2. A change from one group to another group within an occupancy classification, or any
3. Any change in use within a group for which there is a specific occupancy classification change in application of the
requirements of this code..
Commenter's Reason: This proposal adds some words to the proposed definition that were unintentionally deleted from the
committee modification. The definition is reformatted as a list to clarify that the phrase "change in application of the
requirements of this code" modifies only change in use. Changes in occupancy classification and changes in occupancy group
are considered "change of occupancy" regardless of whether there would be a change in code requirements. The same
definition is proposed for all the pertinent codes.
ADM9-16 Part II
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ADM9-16 Part III
IECC-RE: R202(New) [IRC: N1101.6 (New)]
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com); Jeffrey Shapiro, representing Self
(jeff.shapiro@intlcodeconsultants.com); Kevin Scott, representing KH Scott & Associates LLC (khscottassoc@gmail.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION R202 DEFINITIONS
GENERAL DEFINITIONS
Add new text as follows:
R202 (N1101.6) CHANGE OF OCCUPANCY A change in the use of a building or a portion of a building which results in a
change of occupancy classification, a change from one group to another group within an occupancy classification, or any
change in use within a group for a specific occupancy classification.
Reason: The intent of this proposal is to provide a consistent definition for the term 'change of occupancy' in the I-codes where
the term is used. The term is used to identify change in use of building which results in change in the occupancy classification.
This is specifically addressed in the proposed definition for the codes.
Cost Impact: Will not increase the cost of construction
Correlation of definitions only.
ADM9-16 Part III :
R202 (N1101.6)CHANGEHIRSCHLER13859
Public Hearing Results

Part III
Committee Action:

Approved as Submitted

Committee Reason: This defintion needs to be consistent across all of the I-codes.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
R202 (N1101.6) CHANGE OF OCCUPANCY A change in the use of a building or a portion of a building which results in a
change of occupancy classification, a change from one group to another group within an occupancy classification, or any
change in use within a group for a specific occupancy classification change in application of the requirements of this code.
Commenter's Reason: The committee approved the code proposal as submitted but the definition has been modified in other
codes (where it was approved as modified) and the proposed revision from this public comment would make the definition
consistent in this code with those approved in other codes, as recommended by the committee.
Public Comment 2:
Proponent : Maureen Traxler, representing City of Seattle Dept of Construction & Inspections
(maureen.traxler@seattle.gov); Jonathan Siu (Jon.Siu@seattle.gov) requests Approve as Modified by this Public
Comment.
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Modify as Follows:
2015 International Energy Conservation Code
R202 (N1101.6) CHANGE OF OCCUPANCY A change in the use of a building or a portion of a building which results in a :
1. A change of occupancy classification, a
2. A change from one group to another group within an occupancy classification, or any
3. Any change in use within a group for which there is a specific occupancy classification change in application of the
requirements of this code.
Commenter's Reason: This proposal adds some words to the proposed definition that were unintentionally deleted from the
committee modification. The definition is reformatted as a list to clarify that the phrase "change in application of the
requirements of this code" modifies only change in use. Changes in occupancy classification and changes in occupancy group
are considered "change of occupancy" regardless of whether there would be a change in code requirements. The same
definition is proposed for all the pertinent codes.
ADM9-16 Part III
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ADM9-16 Part IV
IRC: R202 (New)
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com); Jeffrey Shapiro, representing Self
(jeff.shapiro@intlcodeconsultants.com); Kevin Scott, representing KH Scott & Associates LLC (khscottassoc@gmail.com)
2015 International Residential Code
Add new definition as follows:
SECTION 202 DEFINITIONS
CHANGE OF OCCUPANCY. A change in the use of a building or a portion of a building which results in a change of
occupancy classification, a change from one group to another group within an occupancy classification, or any change in use
within a group for a specific occupancy classification.
Reason: The intent of this proposal is to provide a consistent definition for the term 'change of occupancy' in the I-codes where
the term is used. The term is used to identify change in use of building which results in change in the occupancy classification.
This is specifically addressed in the proposed definition for the codes.
Cost Impact: Will not increase the cost of construction
Correlation of definitions only.
ADM9-16 Part IV :
202 OFHIRSCHLER13860
Public Hearing Results

Part IV
Committee Action:

Disapproved

Committee Reason: The IRC does not contain "occupancies." The proponent requested disapproval so that they can improve
the proposal in the public comment period.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Maureen Traxler, representing City of Seattle Dept of Construction & Inspections
(maureen.traxler@seattle.gov); Jonathan Siu (Jon.Siu@seattle.gov) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Residential Code
SECTION 202 DEFINITIONS
CHANGE OF OCCUPANCY. A change in the use of a building or a portion of a building which results in a :
1. A change of occupancy classification, a
2. A change from one group to another group within an occupancy classification, or any
3. A change in use within a group for which there is a specific occupancy classification change in application of the
requirements of this code.
Commenter's Reason: This proposal adds some words to the proposed definition that were unintentionally deleted from the
committee modification. The definition is reformatted as a list to clarify that the phrase "change in application of the
requirements of this code" modifies only change in use. Changes in occupancy classification and changes in occupancy group
are considered "change of occupancy" regardless of whether there would be a change in code requirements. The same
definition is proposed for all the pertinent codes. In the IRC, this term is used in Chapter 10 so it's important that the definition
be the same as the IECC definition as addressed in Part III of this code change proposal.
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ADM9-16 Part IV
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ADM10-16 Part II
IRC: R105.1, R110.1, R202 (New)
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org)
2015 International Residential Code
Revise as follows:
R105.1 Required. Any owner or owner's authorized agent who intends to construct, enlarge, alter, repair, move, demolish or a
change the of occupancy of a building or structure, or to erect, install, enlarge, alter, repair, remove, convert or replace any
electrical, gas, mechanical or plumbing system, the installation of which is regulated by this code, or to cause any such work to
be performed, shall first make application to the building official and obtain the required permit.
R110.1 Use and occupancy. A building or structure shall not be used or occupied, and a change in the existing use of
occupancy or occupancy classification change of use of a building or structure or portion thereof shall not be made, until the
building official has issued a certificate of occupancy therefor as provided herein. Issuance of a certificate of occupancy shall
not be construed as an approval of a violation of the provisions of this code or of other ordinances of the jurisdiction.
Certificates presuming to give authority to violate or cancel the provisions of this code or other ordinances of the jurisdiction
shall not be valid.
Exceptions:
1. Certificates of occupancy are not required for work exempt from permits under Section R105.2.
2. Accessory buildings or structures.
Add new definition as follows:
SECTION R202 DEFINITIONS
CHANGE OF OCCUPANCY. A change in the purpose or level of activity within a building or a portion of a building that involves
a change in application of the requirements of this code.
Reason: The intent is a consistent use of the defined term 'Change of occupancy' in the three of the four I-codes where the
term is used. This proposal does not include a revision to the IFC definition for 'change of occupancy' because that code is
outside the scope of BCAC.
A one- and two-family dwelling constructed under the IRC and subsequently adapted to become an owner-occupied lodging
house or live/work as permitted by Exception #1 and #2 to R101.2 would be a change in use of the dwelling and, per the
proposed definition, in the application of the IRC. Sections 105.1 and 110.1 have been revised to appropriately include the
defined term.
This proposal is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. In 2014 and 2015
the BCAC has held 5 open meetings. In addition, there were numerous Working Group meetings and conference calls for the
current code development cycle, which included members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are posted on the BCAC website at: BCAC
(http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-action-committee-bcac/)

Cost Impact: Will not increase the cost of construction
No cost increase as this is an editorial correlation between I-codes.
ADM10-16 Part II :
R105.1KULIK13862
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: In the IRC there may be changes in the use of an area of a building, not in the occupancy of the whole
building.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
SECTION R202 DEFINITIONS
CHANGE OF OCCUPANCY. A change in the purpose or level use of activity within a building or a portion of a building that
involves a change in application of the requirements of this code.
Commenter's Reason: In disapproving the proposal the committee indicated "In the IRC there may be changes in the use of
an area of a building, not in the occupancy of the whole building." That is correct and the language found in R110.1 reflects
that. The suggested changes are necessary to address changes in use that may occur within an IRC constructed building and
to correlate with the other I-Codes.
There are a number of uses wherein the IBC provides that the buildings can be constructed in accordance with the IRC,
additionally, the scope of the IRC has been modified to recognize Live Work Units and lodging houses, two uses that require
coordination with the IBC for proper application.
The suggested changes to the IRC will coordinate the IRC with the IBC and IEBC to ensure changes in use of a building or a
portion of a building are correctly addressed by the applicable code.
When viewing the monograph for the initial code development hearings as well as the monograph for the public comments, it
will be noted that whereas there is an effort to have the definition of a "Change of Occupancy" match in the other codes, we are
proposing a different definition for the IRC. That is because the other codes use the Group and Subgroup classification system
to assign code requirements and the IRC does not. By making the recommended change to the definition in the IRC to start
with the passage: "A change in the use of..." the definition will coincide with how the IRC looks at activities within an IRC
building and correlate with the definition in the other ICC codes in that they drill down to the "use" that is triggering different
code requirements within those codes.
This public comment is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. Between
2014 and 2016 the BCAC has held 8 open meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included members of the committee as well as any interested
party to discuss and debate the proposed public comments. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

ADM10-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM10-16 Part I
IBC: 202; IEBC: 202
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org)
2015 International Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] CHANGE OF OCCUPANCY. A change in the purpose or level of activity within a building or portion of a building that
involves a change in application of the requirements of this code. A change of occupancy shall include any change of
occupancy classification, any change from one group to another group within an occupancy classification or any change in
use within a group for a specific occupancy classification.
2015 International Existing Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] CHANGE OF OCCUPANCY A change in the use purpose or level of the activity within a building or a portion of a
building that involves a change in application of the requirements of this code. A change of occupancy shall include any
change of occupancy classification, any change from one group to another group within an occupancy classification or any
change in use within a group for a specific occupancy classification.
Reason: The intent is a consistent use of the defined term 'Change of occupancy' in the three of the four I-codes where
the term is used. This proposal does not include a revision to the IFC definition for 'change of occupancy' because that
code is outside the scope of BCAC.
A one- and two-family dwelling constructed under the IRC and subsequently adapted to become an owner-occupied
lodging house or live/work as permitted by Exception #1 and #2 to R101.2 would be a change in use of the dwelling and,
per the proposed definition, in the application of the IRC. Sections 105.1 and 110.1 have been revised to appropriately
include the defined term.
This proposal is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC Board
of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. In 2014 and
2015 the BCAC has held 5 open meetings. In addition, there were numerous Working Group meetings and conference
calls for the current code development cycle, which included members of the committee as well as any interested party to
discuss and debate the proposed changes. Related documentation and reports are posted on the BCAC website at: BCAC
(http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-action-committee-bcac/)

Cost Impact: Will not increase the cost of construction
No cost increase as this is an editorial correlation between I-codes.
ADM10-16 Part I
: 202 CHANGEKULIK13861
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The committee preferred the option for the definition for "change of occupancy" offered in ADM9. The
phrase "change in use" is preferred to "change in purpose" for coordination across the IBC and IEBC.
Assembly Action:
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ADM13-16 Part I
IBC: 202 (New); IEBC: 202
Proposed Change as Submitted
Proponent : Maureen Traxler, City of Seattle Dept of Construction & Inspections (maureen.traxler@seattle.gov); Rebecca
Quinn, representing Federal Emergency Management Agency (rcquinn@earthlink.net)
2015 International Building Code
Add new definition as follows:
SECTION 202 DEFINITIONS
[A] EXISTING BUILDING A building erected prior to the date of adoption of the appropriate code, or one for which a legal
building permit has been issued. For application of provisions in flood hazard areas, an existing building is any building or
structure for which the start of construction commenced before the effective date of the community's first flood plain
management code, ordinance or standard.
2015 International Existing Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] EXISTING BUILDING A building erected prior to the date of adoption of the appropriate code, or one for which a legal
building permit has been issued. For application of provisions in flood hazard areas, an existing building is any building or
structure for which the start of construction commenced before the effective date of the community's first flood plain
management code, ordinance or standard.
Reason: The IBC, IEBC and IRC all use the terms "existing building" and "existing structure." However, these code don't
contain definitions of both terms. The IBC defines "existing structure;" and the IRC defines "building, existing." The IEBC has
definitions of both terms--"existing building" is defined in the 2015 IEBC and "existing structure" was added in Group A by EB415. We reviewed the use of the terms in the codes and concluded that they are used interchangeably, and that including both
definitions in each code is the most reasonable way to coordinate the use of the terms for the present and future.
The second purpose of this proposal is to incorporate provisions necessary for compliance with federal flood regulations into all
of the definitions. Each definition should state how it applies with regard to flood hazard regulations.

Cost Impact: Will not increase the cost of construction
This proposal is clarifying definitions which will have no effect on the cost of construction.
ADM13-16 Part I :
202 EXISTINGTRAXLER13865
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: There was a concern that by the definition for "existing building" including the phrase "building permit has
been issued", someone could use that as a loophole to say once they had a building permit they could use the IEBC for complaince
instead of the IBC. It was suggested that the term should also include some language about a certificate of occupancy also
occuring before a new buiding could be considered an existing building. Consistency across codes is important for the terms
"existing building" and "existing structure", so this is an issue that needs to be addressed. The definitions being the same for
"existing structure" and "existing building" may be more confusing. It was suggest that perhaps only one term should be used
across codes.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:

2016 ICC PUBLIC COMMENT AGENDA

Page 33

Proponent : Maureen Traxler, representing City of Seattle Dept of Construction & Inspections
(maureen.traxler@seattle.gov); Rebecca Quinn, RCQuinn Consulting, Inc., representing RCQuinn Consulting on
behalf of Federal Emergency Management Agency; Jonathan Siu (Jon.Siu@seattle.gov) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
SECTION 202 DEFINITIONS
[A] EXISTING BUILDING A building erected prior to the date of adoption of the appropriate code, or one for which a legal
building permit has been issued. For application of provisions in flood hazard areas, an existing building is any building or
structure for which the start of construction commenced before the effective date of the community's first flood plain
management code, ordinance or standard.
SECTION 202 DEFINITIONS
[BS] EXISTING STRUCTURE. A structure erected prior to the date of adoption of the appropriate code, or one for which a
legal building permit has been issued. For application of provisions in flood hazard areas, an existing structure is any building
or structure for which the start of construction commenced before the effective date of the community's first flood plain
management code, ordinance or standard. 2015 International Existing Building Code
SECTION 202 DEFINITIONS
[A] EXISTING BUILDING A building erected prior to the date of adoption of the appropriate code, or one for which a legal
building permit has been issued. For application of provisions in flood hazard areas, an existing building is any building or
structure for which the start of construction commenced before the effective date of the community's first flood plain
management code, ordinance or standard.
EXISTING STRUCTURE. A structure erected prior to the date of adoption of the appropriate code, or one for which a legal
building permit has been issued.
Commenter's Reason: The purpose of this code change and comment is to have consistent definitions of "existing building"
and "existing structure" in the IBC, IRC, and IEBC. We included both terms because they are used interchangeably in the three
codes. The primary objection to the original proposal was the language about what makes a building or structure "existing" for
flood regulations. That language currently exist in the 2015 IBC definition of "existing structure" and was added to the definition
of "existing structure" for the 2018 IEBC in Group A. This comment would remove that language from all the definitions in all
the codes.
FEMA concurs with removal of the sentence pertaining to application of provisions for flood hazard areas. The determination
as to whether improvements or repairs for existing buildings in flood hazard areas constitute substantial improvement or repair
of substantial damage is made for all existing buildings.
This comment modifies the definition of "existing structure" that was added to the IEBC by EB4-15 in Group A in order to make
it consistent with the changes made in this proposal. The IEBC Committee and Group A code changes only had authority to
recommend whether the definition should appear in the IEBC. The substance of the definition is a Group B issue.

ADM13-16 Part I
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ADM13-16 Part II
IRC: R202, R202 (New)
Proposed Change as Submitted
Proponent : Maureen Traxler, City of Seattle Dept of Construction & Inspections (maureen.traxler@seattle.gov); Rebecca
Quinn, representing Federal Emergency Management Agency (rcquinn@earthlink.net)
2015 International Residential Code
Revise as follows:
SECTION 202 DEFINITIONS
[RB] EXISTING BUILDING, EXISTING. Existing building is a
A building erected prior to the adoption of this code, or one for which a legal building permit has been issued. For application
of provisions in flood hazard areas, an existing building is any building or structure for which the start of construction
commenced before the effective date of the community's first flood plain management code, ordinance or standard.
Add new definition as follows:
EXISTING STRUCTURE A structure erected prior to the date of adoption of the appropriate code, or one for which a legal
building permit has been issued. For application of provisions in flood hazard areas, an existing structure is any building or
structure for which the start of construction commenced before the effective date of the community's first flood plain
management code, ordinance or standard.
Reason: The IBC, IEBC and IRC all use the terms "existing building" and "existing structure." However, these code don't
contain definitions of both terms. The IBC defines "existing structure;" and the IRC defines "building, existing." The IEBC has
definitions of both terms--"existing building" is defined in the 2015 IEBC and "existing structure" was added in Group A by EB415. We reviewed the use of the terms in the codes and concluded that they are used interchangeably, and that including both
definitions in each code is the most reasonable way to coordinate the use of the terms for the present and future.
The second purpose of this proposal is to incorporate provisions necessary for compliance with federal flood regulations into all
of the definitions. Each definition should state how it applies with regard to flood hazard regulations.

Cost Impact: Will not increase the cost of construction
This proposal is clarifying definitions which will have no effect on the cost of construction.
ADM13-16 Part II :
202 EXISTINGTRAXLER13866
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: This doesn't belong in a model code. Flood plain administrators and state and local jurisdictions should be
making this decision, not the code. A structure is not a structure until it has been issued a Certificate of Occupancy. You can give it
a permit, but it is still not a structure until it is completed has a Certificate of Occupancy. Provisions for flood hazard are good in the
code, but we need a different definition of "flood hazard" for existing buildings. The language "appropriate code" is confusing.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Maureen Traxler, representing City of Seattle Dept of Construction & Inspections
(maureen.traxler@seattle.gov); Rebecca Quinn, representing RCQuinn Consulting on behalf of Federal Emergency
Management Agency requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
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SECTION 202 DEFINITIONS
[RB] EXISTING BUILDING A building erected prior to the adoption of this code, or one for which a legal building permit has
been issued. For application of provisions in flood hazard areas, an existing building is any building or structure for which the
start of construction commenced before the effective date of the community's first flood plain management code, ordinance or
standard.
EXISTING STRUCTURE. A structure erected prior to the date of adoption of the appropriate code, or one for which a legal
building permit has been issued. For application of provisions in flood hazard areas, an existing structure is any building or
structure for which the start of construction commenced before the effective date of the community's first flood plain
management code, ordinance or standard.
Commenter's Reason: The purpose of this code change and comment is to have consistent definitions of "existing building"
and "existing structure" in the IBC, IRC, and IEBC. We included both terms because they are used interchangeably in the three
codes. The primary objection to the original proposal was the language about what makes a building or structure "existing" for
flood regulations. That language currently exist in the 2015 IBC definition of "existing structure" and was added to the definition
of "existing structure" for the 2018 IEBC in Group A. This comment would remove that language from all the definitions in all
the codes.
FEMA concurs with removal of the sentence pertaining to application of provisions for flood hazard areas. The determination
as to whether improvements or repairs for existing buildings in flood hazard areas constitute substantial improvement or repair
of substantial damage is made for all existing buildings.
This comment modifies the definition of "existing structure" that was added to the IEBC by EB4-15 in Group A in order to make
it consistent with the changes made in this proposal. The IEBC Committee and Group A code changes only had authority to
recommend whether the definition should appear in the IEBC. The substance of the definition is a Group B issue.

ADM13-16 Part II
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ADM26-16 Part I
IBC: 202; IEBC: 202; ISPSC: 202
Proposed Change as Submitted
Proponent : Gwenyth Searer, Wiss, Janney, Elstner Associates, Inc.
2015 International Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] REPAIR. The reconstruction, replacement or renewal of any part of an existing building for the purpose of its maintenance
or to correct damage.
2015 International Existing Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] REPAIR The reconstruction, replacement or renewal of any part of an existing building for the purpose of its maintenance
or existing building to correct damage.
2015 International Swimming Pool and Spa Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] REPAIR. The restoration to good reconstruction, replacement or sound condition renewal of any part of a an existing pool
or spa for the purpose of its maintenance or to correct damage.
Reason: Whether the definition of "repair" includes replacement of damaged members has been reported as being unclear.
Some have argued that replacement of a damaged member as part of a repair must be treated as an alteration. They cite the
fact that the word "replacement" is not included in the definition of "repair".
Others argue (correctly) that if a member is being replaced as part of a repair, the replacement member is clearly governed by
the repair procedures in the IEBC, including the substantial structural damage provisions and the less-than-substantial damage
provisions. This interpretation matches the wording of provisions in Sections 401.2.2, 404.4, 502.1, and 602.2 -- all of which
specifically mention replacement of damaged elements as being part of "repair".
If the former interpretation were true, there would be no realistic way to ever trigger the substantial structural damage triggers,
because that significant level of damage would almost certainly involve replacement of some parts of the building, which -according to the theory that replacement of members is an alteration -- would push the repair into the alteration sections, and
which would substantially muddle the trigger requirements for the repair. If the proposed text addition is accepted, it will be
clear that replacement of building elements, components, and members to correct damage is considered part of "repair".
The proposal also removes the reference to maintenance from the definition of "repair". This change is required to coordinate
with proposal EB 26-15, which separated the concept of "maintenance" from the concept of "repairs". EB-26 was approved
during the Part A code change process.
For similar reasons (i.e., damage is corrected by reconstruction, replacement, or renewal of the damaged elements), and to
coordinate the various codes in which the term "repair" is used, the definition of repair is proposed to be modified in the
International Building Code (IBC), the International Swimming Pool and Spa Code (ISPSC), the International Energy
Conservation Code (IECC), and the International Residential Code (IRC). Note that the current ISPSC definition of "repair"
uses older language that was consistent with the 2012 code versions, so this proposal also brings the definition of repair in the
ISPSC into alignment with the changes in the other 2015 codes.

Cost Impact: Will not increase the cost of construction
This is an editorial and coordinating code change. It will not increase the cost of construction.
ADM26-16 Part I :
202 REPAIRSEARER13884
Public Hearing Results
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Part I
Committee Action:

Disapproved

Committee Reason: The term 'maintenance' should stay in the definition of 'repair' because without this a repair would be the
same as an alteration, and then you could use the repair criteria for an alteration. Adding 'replacement' is too broad. Replacement
could be allowed to comply with the code enforced at the time or construction, or it could be required to comply with new
construction, depending on the application. Disapproval of this proposal would also be consistent with the committee
disapproval on ADM27 and the coordination between codes approved in ADM25 for the definition of 'repair'.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gwenyth Searer, representing self requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
SECTION 202 DEFINITIONS
[A] REPAIR. The reconstruction, replacement or renewal of any part of an existing building for the purposes of its maintenance
or to correct damage.
2015 International Existing Building Code
SECTION 202 DEFINITIONS
[A] REPAIR The reconstruction, replacement or renewal of any part of an existing building for the purpose of its maintenance
or to correct damage.
2015 International Swimming Pool and Spa Code
SECTION 202 DEFINITIONS
[A] REPAIR. The reconstruction, replacement restoration to good or renewal sound condition of any part of an existing a pool
or spa for the purposes of its maintenance or to correct damage.
Commenter's Reason: The original proposal added the word "replacement" to the definition of "Repair" and deleted the
words "for the purposes of its maintenance or". During the hearings, conflicting testimony was given regarding this proposal,
which led to confusion.
With respect to the IBC and the IEBC, this public comment modifies the original proposal to match the proposal that was
passed by the IRC Committee. If accepted, "Repair" will be defined as "The reconstruction, replacement, or renewal of any part
of an existing building for the purposes of its maintenance or to correct damage.
The IEBC specifically allows replacement of components and members to correct damage (i.e., as part of a repair):
Section 302.4, New and Replacement Materials, specifically allows the use of both new and like materials for repairs.
Section 401.2.2, New and Replacement Materials, specifically allows like materials to be used in repairs.
Section 402.3, Existing Structural Elements Carrying Gravity Load, specifically allows replacement of elements as part of a
repair.
Section 404.4, Less than Substantial Structural Damage, specifically addresses "new structural members and
connections" used as part of a repair.
Section 502.1, Scope (of repairs), specifically includes "replacement" of damaged materials, elements, equipment, or
fixtures.
Section 602.2, New and Replacement Materials, specifically allows like materials to be used in repairs.
Section 1202.1, General, specifically allows like materials to be used in repairs.
Section 1202.4, Replacement, specifically allows replacement of original materials, or partial replacement of materials, and
replacement of glass as part of a repair
As repair very clearly includes replacement of damaged elements and components, the definition of "repair" needs to include
the word "replacement" in the IEBC and the IBC.
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With respect to the Swimming Pool and Spa Code, this public comment would eliminate all proposed changes to the definition
of repair in that code. The definition in the 2018 ISPSC would remain unchanged from the 2015 version.
This change is needed to coordinate with ADM 26-16, Part IV, which was approved as modified for inclusion into the IRC.

Proponent : David Bonowitz, representing National Council of Structural Engineers Associations
(dbonowitz@att.net) requests Approve as Submitted.
Commenter's Reason: ADM26 Part I needs to be approved, either as submitted or as modified, for consistency with ADM26
Part IV.
ADM26 Part I as submitted does 2 things, and the Admin committee's reason for disapproval is unfounded on both of them.
On the question of whether the word "maintenance" belongs in the definition of repair, the committee was apparently unaware
of the change already approved to EB26 in Group A, which clarified that repair and maintenance are different. Repair and
alteration are also distinct, as a quick look at the IEBC table of contents and definitions will show. This issue is also thoroughly
covered by ADM27.
On the question of adding the word "replacement," the committee clearly misread the proposal. ADM26 does not mean to
include just any replacement as a repair. It means to include a common sense replacement when that replacement is done to
correct damage. All this does is acknowledge that when a piece of equipment, or a beam, or a window is broken, you can just
replace it and still call that action a repair (as opposed to a Level 1 alteration), as every sensible code official would do.

ADM26-16 Part I

2016 ICC PUBLIC COMMENT AGENDA

Page 39

NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM26-16 Part II
IECC-CE: C202
Proposed Change as Submitted
Proponent : Gwenyth Searer, Wiss, Janney, Elstner Associates, Inc.
2015 International Energy Conservation Code
Revise as follows:
SECTION C202 DEFINITIONS
REPAIR. The reconstruction, replacement or renewal of any part of an existing building for the purpose of its maintenance
or to correct damage.
Reason: Whether the definition of "repair" includes replacement of damaged members has been reported as being
unclear.
Some have argued that replacement of a damaged member as part of a repair must be treated as an alteration. They cite
the fact that the word "replacement" is not included in the definition of "repair".
Others argue (correctly) that if a member is being replaced as part of a repair, the replacement member is clearly governed
by the repair procedures in the IEBC, including the substantial structural damage provisions and the less-than-substantial
damage provisions. This interpretation matches the wording of provisions in Sections 401.2.2, 404.4, 502.1, and 602.2 -all of which specifically mention replacement of damaged elements as being part of "repair".
If the former interpretation were true, there would be no realistic way to ever trigger the substantial structural damage
triggers, because that significant level of damage would almost certainly involve replacement of some parts of the building,
which -- according to the theory that replacement of members is an alteration -- would push the repair into the alteration
sections, and which would substantially muddle the trigger requirements for the repair. If the proposed text addition is
accepted, it will be clear that replacement of building elements, components, and members to correct damage is
considered part of "repair".
The proposal also removes the reference to maintenance from the definition of "repair". This change is required to
coordinate with proposal EB 26-15, which separated the concept of "maintenance" from the concept of "repairs". EB-26
was approved during the Part A code change process.
For similar reasons (i.e., damage is corrected by reconstruction, replacement, or renewal of the damaged elements), and to
coordinate the various codes in which the term "repair" is used, the definition of repair is proposed to be modified in the
International Building Code (IBC), the International Swimming Pool and Spa Code (ISPSC), the International Energy
Conservation Code (IECC), and the International Residential Code (IRC). Note that the current ISPSC definition of "repair"
uses older language that was consistent with the 2012 code versions, so this proposal also brings the definition of repair in
the ISPSC into alignment with the changes in the other 2015 codes.

Cost Impact: Will not increase the cost of construction
This is an editorial and coordinating code change. It will not increase the cost of construction.
ADM26-16 Part II
: C202SEARER13885
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: Repair and maintenance should be addressed separately in the code. Replacement of a component is
not the same as repair of a component. Disapproval is consistent with the action of other committees.
Assembly Action:
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NOTE: PART III DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL
PURPOSES ONLY

ADM26-16 Part III
IECC-RE: R202
Proposed Change as Submitted
Proponent : Gwenyth Searer, Wiss, Janney, Elstner Associates, Inc.
2015 International Energy Conservation Code
Revise as follows:
SECTION 202 (N1101.6) DEFINITIONS
REPAIR. The reconstruction, replacement or renewal of any part of an existing building for the purpose of its maintenance
or to correct damage.
Reason: Whether the definition of "repair" includes replacement of damaged members has been reported as being
unclear.
Some have argued that replacement of a damaged member as part of a repair must be treated as an alteration. They cite
the fact that the word "replacement" is not included in the definition of "repair".
Others argue (correctly) that if a member is being replaced as part of a repair, the replacement member is clearly governed
by the repair procedures in the IEBC, including the substantial structural damage provisions and the less-than-substantial
damage provisions. This interpretation matches the wording of provisions in Sections 401.2.2, 404.4, 502.1, and 602.2 -all of which specifically mention replacement of damaged elements as being part of "repair".
If the former interpretation were true, there would be no realistic way to ever trigger the substantial structural damage
triggers, because that significant level of damage would almost certainly involve replacement of some parts of the building,
which -- according to the theory that replacement of members is an alteration -- would push the repair into the alteration
sections, and which would substantially muddle the trigger requirements for the repair. If the proposed text addition is
accepted, it will be clear that replacement of building elements, components, and members to correct damage is
considered part of "repair".
The proposal also removes the reference to maintenance from the definition of "repair". This change is required to
coordinate with proposal EB 26-15, which separated the concept of "maintenance" from the concept of "repairs". EB-26
was approved during the Part A code change process.
For similar reasons (i.e., damage is corrected by reconstruction, replacement, or renewal of the damaged elements), and to
coordinate the various codes in which the term "repair" is used, the definition of repair is proposed to be modified in the
International Building Code (IBC), the International Swimming Pool and Spa Code (ISPSC), the International Energy
Conservation Code (IECC), and the International Residential Code (IRC). Note that the current ISPSC definition of "repair"
uses older language that was consistent with the 2012 code versions, so this proposal also brings the definition of repair in
the ISPSC into alignment with the changes in the other 2015 codes.

Cost Impact: Will not increase the cost of construction
This is an editorial and coordinating code change. It will not increase the cost of construction.
ADM26-16 Part
III : R202
(N1101.6)REPAIRSEARER13886
Public Hearing Results

Part III
Committee Action:

Disapproved

Committee Reason: The term "replacement" is used elsewhere in the code. Including "replacement" in this
definition completely changes the intent of this definition.
Assembly Action:
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NOTE: PART IV DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL
PURPOSES ONLY

ADM26-16 Part IV
IRC: R202
Proposed Change as Submitted
Proponent : Gwenyth Searer, Wiss, Janney, Elstner Associates, Inc.
2015 International Residential Code
Revise as follows:
SECTION 202 DEFINITIONS
[RB] REPAIR.The reconstruction, replacement or renewal of any part of an existing building for the purpose of its
maintenance or to correct damage.
For definition applicable in Chapter 11, see Section N1101.6.
Reason: Whether the definition of "repair" includes replacement of damaged members has been reported as being
unclear.
Some have argued that replacement of a damaged member as part of a repair must be treated as an alteration. They cite
the fact that the word "replacement" is not included in the definition of "repair".
Others argue (correctly) that if a member is being replaced as part of a repair, the replacement member is clearly governed
by the repair procedures in the IEBC, including the substantial structural damage provisions and the less-than-substantial
damage provisions. This interpretation matches the wording of provisions in Sections 401.2.2, 404.4, 502.1, and 602.2 -all of which specifically mention replacement of damaged elements as being part of "repair".
If the former interpretation were true, there would be no realistic way to ever trigger the substantial structural damage
triggers, because that significant level of damage would almost certainly involve replacement of some parts of the building,
which -- according to the theory that replacement of members is an alteration -- would push the repair into the alteration
sections, and which would substantially muddle the trigger requirements for the repair. If the proposed text addition is
accepted, it will be clear that replacement of building elements, components, and members to correct damage is
considered part of "repair".
The proposal also removes the reference to maintenance from the definition of "repair". This change is required to
coordinate with proposal EB 26-15, which separated the concept of "maintenance" from the concept of "repairs". EB-26
was approved during the Part A code change process.
For similar reasons (i.e., damage is corrected by reconstruction, replacement, or renewal of the damaged elements), and to
coordinate the various codes in which the term "repair" is used, the definition of repair is proposed to be modified in the
International Building Code (IBC), the International Swimming Pool and Spa Code (ISPSC), the International Energy
Conservation Code (IECC), and the International Residential Code (IRC). Note that the current ISPSC definition of "repair"
uses older language that was consistent with the 2012 code versions, so this proposal also brings the definition of repair in
the ISPSC into alignment with the changes in the other 2015 codes.

Cost Impact: Will not increase the cost of construction
This is an editorial and coordinating code change. It will not increase the cost of construction.
ADM26-16 Part
IV : R202SEARER13887
Public Hearing Results

Part IV
Committee Action:

Approved as Modified

Modification:
SECTION R202
DEFINITIONS
[RB] REPAIR. The reconstruction, replacement, or renewal of any part of an existing building for the purpose of its
maintenance or to correct damage. For definition applicable in Chapter 11, see Section N1101.6.
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Committee Reason: The modification adds back in "for the purpose of its maintenance," which is an important component of
the language in this section. The proposal improves the language in the code.
Assembly Action:
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ADM27-16 Part I
IBC: 202; IEBC: 202-[A]Repair
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural Engineers Associations (dbonowitz@att.net)
2015 International Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] REPAIR. The reconstruction or renewal of any part of an existing building for the purpose of its maintenance correcting
damage or to correct damage restoring the predamage condition.
2015 International Existing Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[A] REPAIR The reconstruction or renewal of any part of an existing building for the purpose of its maintenance correcting
damage or to correct damage restoring the predamage condition.
Reason: This proposal coordinates with EB 26, which was approved as submitted in Group A. EB 26 clarified the distinction
between maintenance, which preserves an acceptable condition, and repair, which corrects an unacceptable one. To complete
this clarification, the word "maintenance" should be removed from definitions of repairs.
This proposal revises the definition of Repair from the IBC and the IEBC.
The same concept -- coordination with EB 26 -- justifies the revision to the definition of Roof Repair. Frankly, the entire
definition of Roof Repair could be omitted from the IEBC with no loss of substance because it relies entirely on the definition of
Repair, and we are open to that option.
Finally, as staff notes, these defined terms appear in three other I-codes. This proposal focuses on the terms in the IEBC,
whose Repair provisions are of course most comprehensive, and in the IEBC because the Structural Committee can handle
both codes. It is allowed, and not unusual, for different I-codes to define the same terms differently to suit their own purposes.
Nevertheless, if this proposal is approved, we will work with ICC staff to prepare coordinated changes to the other codes
through the public comment.

Bibliography: Proposal EB 26-15, approved as submitted by the IEBC committee in Group A of the current cycle, 2015.
http://www.iccsafe.org/codes-tech-support/codes/code-development/20152017-code-development-group-a/

Cost Impact: Will not increase the cost of construction
The change is editorial, for coordination with EB 26.
ADM27-16 Part I :
202 REPAIRBONOWITZ13888
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The term 'maintenance' should stay in the definition of 'repair' because without this a repair would be the
same as an alteration, and then you could use the repair criteria for an alteration. This limits repairs to those repairs needed due
to damage, where repairs could be also due to age or use. Disapproval of this proposal would also be consistent with the
committee disapproval on ADM26 and the coordination between codes approved in ADM25.
Assembly Motion:
Online Vote Results:
Support: 31.38% (134) Oppose: 68.62% (293)
Assembly Action:

As Submitted
Failed
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None

Individual Consideration Agenda
Proponent : David Bonowitz, representing National Council of Structural Engineers Associations
(dbonowitz@att.net) requests Approve as Submitted.
Commenter's Reason: ADM27 Part I was only disapproved because of a snafu in testimony and the Admin committee's
confusion between ADM26 and ADM27. How do we know this? Because 1) the committee's reason for disapproval references
ADM26, which is about a completely different concept, and 2) just a few days later the IBC Structural committee approved
ADM27 Part II as submitted, without missing a beat.
ADM27 simply completes the work that was started in Group A to clarify the distinction between maintenance and repair. Repair
is different from maintenance. The IEBC knows it, the IPMC knows it, and Group A EB26 confirmed it.
In Group A, the IEBC committee approved EB26 as submitted. The ONLY reason we didn't also update the definition of Repair
at the same time to match EB26 is that we were not allowed to touch the definition in Group A! But everyone knew that the
work of EB26 would have to be completed in Group B. That is what ADM27 does. The IEBC committee gets it. The IBC
Structural committee gets it.
The Admin committee didn't quite get it because they were not familiar with the Group A changes -- you can see this in their
reason statement, where they make incorrect statements confusing repair and maintenance in contradiction to the already
approved Group A EB26 -- and because they got tangled up with ADM26. (Every IEBC user will recognize the Admin
committee's mistake: The IEBC clearly distinguishes between repair and alteration. The IPMC clearly distinguishes between
maintenance and repair. The committee's reason is simply incorrect.)
Indeed, if we do NOT now correct the Admin committee's mistake, we will leave the IBC and IEBC with conflicting definitions for
Repair and Roof Repair. We can avoid this by approving ADM27 Part I as submitted.

ADM27-16 Part I
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM27-16 Part II
IBC: 202; IEBC: 202-[BS]Roof repair
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural Engineers Associations (dbonowitz@att.net)
2015 International Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[BS] ROOF REPAIR. Reconstruction or renewal of any part of an existing roof for the purposes purpose of its
maintenance correcting damage or restoring the predamage condition.
2015 International Existing Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[BS] ROOF REPAIR. Reconstruction or renewal of any part of an existing roof for the purposes purpose of its
maintenance correcting damage or restoring the predamage condition.
Reason: This proposal coordinates with EB 26, which was approved as submitted in Group A. EB 26 clarified the
distinction between maintenance, which preserves an acceptable condition, and repair, which corrects an unacceptable
one. To complete this clarification, the word "maintenance" should be removed from definitions of repairs.
This proposal revises the definition of Repair from the IBC and the IEBC.
The same concept -- coordination with EB 26 -- justifies the revision to the definition of Roof Repair. Frankly, the entire
definition of Roof Repair could be omitted from the IEBC with no loss of substance because it relies entirely on the
definition of Repair, and we are open to that option.
Finally, as staff notes, these defined terms appear in three other I-codes. This proposal focuses on the terms in the IEBC,
whose Repair provisions are of course most comprehensive, and in the IEBC because the Structural Committee can
handle both codes. It is allowed, and not unusual, for different I-codes to define the same terms differently to suit their own
purposes. Nevertheless, if this proposal is approved, we will work with ICC staff to prepare coordinated changes to the
other codes through the public comment.

Bibliography: Proposal EB 26-15, approved as submitted by the IEBC committee in Group A of the current cycle, 2015.
http://www.iccsafe.org/codes-tech-support/codes/code-development/20152017-code-development-group-a/

Cost Impact: Will not increase the cost of construction
The change is editorial, for coordination with EB 26.
ADM27-16 Part II
: 202 ROOFBONOWITZ13889
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: These revisions to the term "roof repair" in the IBC and the IEBC are consistent with action on Group A
code change, all of which clarify the distintions between repair and maintenance. It is more correct to state that repairs are to
correct damage.
Assembly Action:
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ADM31-16
IEBC: [A] 101.2
Proposed Change as Submitted
Proponent : Dan Buuck, National Association of Home Builders, representing National Association of Home Builders
(dbuuck@nahb.org)
2015 International Existing Building Code
Revise as follows:
[A] 101.2 Scope. The provisions of the International Existing Building Code shall apply to the repair, alteration, change of
occupancy, addition to and relocation of existing buildings.
Exception: Detached one- and two-family dwellings and multiple single-family dwellings (townhouses) not more than
three stories above grade plane in height with a separate means of egress, and their accessory structures not more than
three stories above grade plane in height, shall comply with this code or the International Residential Code.
Reason: The purpose of this code change is to keep intact the status of the IRC as a stand-alone code containing all
provisions for "the construction, alteration, movement, enlargement, replacement, repair, equipment, use and occupancy,
location, removal and demolition of detached one-and two-family dwellings and townhouses" as specified in Section R101.2 of
the IRC. The proposed language would not prevent the use of the IEBC for these structures if one opted to use it, but would
not make it mandatory. We feel it is unnecessary to have provisions for IRC-regulated structures mandated in another I-code.
The proposed exception still allows for the use of the IEBC for buildings under the scope of the IRC. Also, IRC Appendix J can
be adopted by local municipalities if they wish to utilize provisions for existing buildings.

Cost Impact: Will not increase the cost of construction
This proposal gives the user the option of following the existing building provisions in the IRC or the IECC. It does not add any
technical requirements and, therefore, does not increase the cost of construction.
ADM31-16 : [A]
101.2BUUCK12438
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This exception in the IEBC would allow for a designer the option to address alterations and repairs in a
single family home or townhouse using the IRC. The IEBC does not specifically address one- and two-family homes. This will
allow for items such as additions, alterations and repair to use the IRC for compliance. Not mixing codes on the same building will
make compliance easier. It was suggested that adding the definition of 'townhouse' to the IEBC might be appropriate.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Bonowitz, representing National Council of Structural Engineers Associations
(dbonowitz@att.net) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Existing Building Code
[A] 101.2 Scope. The provisions of the International Existing Building Code shall apply to the repair, alteration, change of
occupancy, addition to and relocation of existing buildings.
Exception: Detached one- and two-family dwellings and multiple single-family dwellings (townhouses) not more than
three stories above grade plane in height with a separate means of egress, constructed in accordance with the
International Residential Code, and their accessory structures not more than three stories above grade plane in height,
shall comply with this code or the International Residential Code.
Commenter's Reason: Proposal ADM31 as submitted is a bit too lax. The approved intent, in concept, is given in the Admin
committee's reason statement: "Not mixing codes on the same building will make compliance easier." We agree. If the house
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was built under the IRC, then you should be able to do additions, alterations, and repairs under the IRC.
But ADM31 as submitted goes a lot farther than that. It would allow ANY house -- even one without conventional framing, or
one that violates the conventional framing rules, or is highly deficient, or highly vulnerable to wind or earthquake -- to skip the
IEBC and go to the IRC, which has practically no provisions for existing building projects. (IRC R102.7.1 sets a particularly low
bar; it prohibits only projects that would *make* the existing house unsafe. If the existing house is already highly deficient, the
IRC sets no limits on alterations or additions.)
Our proposed modification is consistent with current IEBC provisions. IEBC 707.2 allows an exemption for "buildings
constructed in accordance with the International Residential Code." IEBC 807.4 exempts residential buildings that "comply with
the conventional light-frame construction methods of the International Residential Code." This is the right approach.
Again, we agree with the basic intent of ADM31 -- if it was built under the IRC, then it can stay under the IRC -- but the scope of
the proposal needs this additional clarification.
(It's worth noting that the Admin committee's reason statement is incorrect where it says "The IEBC does not specifically
address one- and two-family homes." The IEBC is perfectly capable of covering one- and two-family dwellings and has done so
for years. It includes a number of provisions, including the two exceptions noted above, specifically for dwellings. It even
includes two appendices that *only* cover dwellings, Appendix A3 and Appendix C1.)

ADM31-16
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ADM32-16
IBC: [A] 101.2
Proposed Change as Submitted
Proponent : Jeffrey Shapiro, representing Self (jeff.shapiro@intlcodeconsultants.com)
2015 International Building Code
Revise as follows:
[A] 101.2 Scope. The provisions of this code shall apply to the construction, alteration, relocation, enlargement, replacement,
repair, equipment, use and occupancy, location, maintenance, removal and demolition of every building or structure or any
appurtenances connected or attached to such buildings or structures.
Exception: Detached one- and two-family dwellings and multiple single-familydwellings (townhouses) not more than
three stories above grade plane in height with a separate means of egress, and their accessory structures not more than
three stories above grade plane in height, shall comply with the International Residential Code.
Reason: Editorial. Townhouses is defined in the IBC, and there is no need to partially (and thereby incorrectly) redefine the
term in this section, and then show the defined term in parentheses. With this change, the Exception to IBC Section 101.2 will
exactly match the correlating text in IRC Section R101.2 (which doesn't include the IBC's extraneous text).
Cost Impact: Will not increase the cost of construction
This change is intended to be an editorial correction that does not impact the cost of construction.
ADM32-16 : [A]
101.2SHAPIRO13530
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The words proposed to be struck are in the defintion for 'townhouse', so they do not need to be repeated
here. This is a good clean up. The committee noted that this same phrase appears in Section 2308.1 in regard to options for light
frame construction and asked that possible correllation be sent to the Code Correllation Committee.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2308.1 General. The requirements of this section are intended for conventional light-frame construction. Other construction
methods are permitted to be used, provided a satisfactory design is submitted showing compliance with other provisions of this
code. Interior nonload-bearing partitions, ceilings and curtain walls of conventional light-frame construction are not subject to
the limitations of Section 2308.2. Detached one- and two-family dwellings and multiple single-family dwellings (townhouses) not
more than three stories above grade plane in height with a separate means of egress and their accessory structures shall
comply with the International Residential Code.
Commenter's Reason: The proposed revision responds to the committee reason statement by making an identical change to
Section 2308.1 as was approved under this code change for Section 101.2. The reasoning is the same as what was provided
for the original proposal.
ADM32-16
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ADM33-16
IBC: [A] 101.2
Proposed Change as Submitted
Proponent : Scott Douglas, Douglas Engineering, representing Douglas Engineering (sdouglasscott@gmail.com)
2015 International Building Code
Revise as follows:
[A] 101.2 Scope. The provisions of this code shall apply to the construction, alteration, relocation, enlargement, replacement,
repair, equipment, use and occupancy, location, maintenance, removal and demolition of every building or structure or any
appurtenances connected or attached to such buildings or structures.
Exception: Detached one- and two-family dwellings and multiple single-family dwellings (townhouses) not more than
three stories above grade plane in height with a separate means of egress, and their accessory structures not more than
three stories above grade plane in height, shall comply with the International Residential Codewhere not in compliance
with this code.
Reason: The current language mandates that all structures listed in the exception comply with the International Residential
Code, including ones that comply with the International Building Code. The revised language captures the actual intent of this
exception and is consistent with other exception language throughout the International Building Code.
Cost Impact: Will not increase the cost of construction
This editiorial clarification will not increase the cost of construction.
ADM33-16 : [A]
101.2DOUGLAS13466
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The additonal words are not needed. As an exception, this is already an option instead of complying with
the main text.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeffrey Shapiro, International Code Consultants, representing National Multifamily Housing Council
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
[A] 101.2 Scope. The provisions of this code shall apply to the construction, alteration, relocation, enlargement, replacement,
repair, equipment, use and occupancy, location, maintenance, removal and demolition of every building or structure or any
appurtenances connected or attached to such buildings or structures.
Exception: Detached one- and two-family dwellings and multiple single family dwellings (townhouses) not more than three
stories above grade plane in height with a separate means of egress, and their accessory structures not more than three
stories above grade plane in height, shall comply with this code or the International Residential Code where not in
compliance with this code.
Commenter's Reason: Correlates the IBC scoping reference to the IRC with the IEBC scoping reference to the IRC based on
"Approval as Submitted" of NAHB's Code Change ADM31-16. Like the IEBC, use of the IBC should be a permissible option if
someone wants to voluntarily use it instead of the IRC. The current IBC text states that the IBC cannot be used. In the case of
townhouses, a developer may prefer to use the IBC, even for townhouses not exceeding 3 stories, to take advantage of new
provisions in 706.1.1 that were added by FS27-15 or to use of fire partitions to separate rental townhouse units rather than
having to construct common walls under the IRC.
In the exception, the phrase "multiple sing family dwellings (townhouses)" was changed to "townhouses" by ADM32-16.
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ADM33-16
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ADM35-16 Part III
IECC-RE: R202 (IRC: N1101.6)
Proposed Change as Submitted
Proponent : Gregory Shron, EYA, LLC, representing self (gshron@eya.com); John McLaurin, representing self, representing
TBD (jmclaurin@eya.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION R202 DEFINITIONS
GENERAL DEFINITIONS
R202 (N1101.6) RESIDENTIAL BUILDING. For this code, includes detached one- and two-family dwellings and multiple
single-family dwellings (townhouses) as well as Group R-2, R-3 and R-4 buildings three stories or less in height above grade
plane , and multiple single-family dwellings (townhouses) four stories or less in height above grade plane.
Reason: The construction of four-story townhouses has become increasingly prevalent in many urban markets across the
country. As design professionals and code officials have worked through more and more of these building types, it has become
apparent that the International Building Code does not provide an ideal regulatory framework for their construction.
Given the prevalence of the International Residential Code as the model code for one- and two-family dwellings, little focus
has been applied over the years to the impact of various sections of the International Building Code on the design and
construction of these buildings. This results in a series of unintended consequences when turning to the IBC for the design of
a four-story townhouse, where code provisions that are not intended to apply to, or don't effectively translate to, the
construction of a single-family dwelling create significant impediments for design professionals.
It may be possible to address the mismatch of using the IBC to design and construct single-family attached dwellngs by layering
exceptions onto the various problematic sections; however, it is more sensible and sustainable to move these buildings to the
IRC, which is already carefully developed specifically for their type.
There are two characteristics of four-story townhouse construction that are not adequately addressed by the provisions of the
IRC: (1) the structural ramifications of adding a fourth level, and (2) the additional protection offered by an NFPA 13R fire
sprinkler system. The Proposal expands the scope of the IRC to include four-story townhouses, conditional upon compliance
with the core structural design requirements (Chapters 16-23) of the IBC and the provision of an NFPA 13R fire sprinkler
system.
By following this approach, the design of four-story single-family attached dwellings is simplified without any sacrifice of the key
building and life safety provisions associated with the current IBC-driven approach.

Cost Impact: Will not increase the cost of construction
This Proposal is intended to streamline the design, review, approval and construction of increasingly common 4-story
townhouses by bringing them under the purview of the IRC, with limited, appropriate references to IBC requirements related to
sturctural design and fire sprinkler protection. There are no new requirements associated with this Proposal; therefore, there is
no resulting increasae in cost.

ADM35-16 Part III
: R202
(N1101.6)=RESIDENTIALSHRON13894
Public Hearing Results

Part III
Committee Action:

Approved as Submitted

Committee Reason: The revised definition fits well for townhouses as grade plane can easily vary from one unit of the
townhouse group to the next unit. It doesn't make sense to force one or two units of a townhouse group to fall under the IECCCommercial Provisions just because of a slight variation in grade plane elevation of the building.
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Assembly Motion:
Online Vote Results:
Support: 65.55% (215) Oppose: 34.45% (113)
Assembly Action:

Disapprove
Successful
Disapproved
Individual Consideration Agenda

Proponent : Marc Nard, Portland Cement Association, representing Portland Cement Association
(mnard@cement.org) requests Disapprove.
Commenter's Reason: The proposal would allow a change from the limit of 3 story town houses to 4 in the scope of the IRC
– Residential Energy. There was insufficient justification and no fire or structural data provided to support this code change.
The code change proposal doesn't go far enough to coordinate the IECC - commercial and the IECC – residential codes. Three
of the four parts were unanimously disapproved. If this proposal is approved it will create conflict within the codes. It is
important to be consistent with the other committee's actions and disapprove this code change proposal. Disapproving this
proposal will help to keep the IRC a stand alone code as it was intended to be.
Proponent : Assembly Motion requests Disapprove.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Disapprove was Successful by a vote of 65.55% (215) to
34.45% (113) by eligible members online during the period of May 11 - May 26, 2016.
ADM35-16 Part III
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM35-16 Part I
IBC: [A] 101.2
Proposed Change as Submitted
Proponent : Gregory Shron, EYA, LLC, representing self (gshron@eya.com); John McLaurin, representing self,
representing TBD (jmclaurin@eya.com)
2015 International Building Code
Revise as follows:
[A] 101.2 Scope. The provisions of this code shall apply to the construction, alteration, relocation, enlargement,
replacement, repair, equipment, use and occupancy, location, maintenance, removal and demolition of every building or
structure or any appurtenances connected or attached to such buildings or structures.
Exception:Exceptions:
1. Detached one- and two-family dwellings and multiple single-family dwellings (townhouses) not more than three
stories above grade plane in height with a separate means of egress, and their accessory structures not more than
three stories above grade plane in height, shall comply with the International Residential Code.
2. Multiple single-family dwellings (townhouses) four stories above grade plane in height with a separate means of
egress shall be permitted to be constructed in accordance with the International Residential Code where equipped
with a fire sprinkler system in accordance with Section 903.3.1.2 of the International Building Code and where the
structural design is in accordance with Chapters 16 through 23 of the International Building Code.
Reason: The construction of four-story townhouses has become increasingly prevalent in many urban markets across the
country. As design professionals and code officials have worked through more and more of these building types, it has
become apparent that the International Building Code does not provide an ideal regulatory framework for their
construction.
Given the prevalence of the International Residential Code as the model code for one- and two-family dwellings, little
focus has been applied over the years to the impact of various sections of the International Building Code on the design
and construction of these buildings. This results in a series of unintended consequences when turning to the IBC for the
design of a four-story townhouse, where code provisions that are not intended to apply to, or don't effectively translate to,
the construction of a single-family dwelling create significant impediments for design professionals.
It may be possible to address the mismatch of using the IBC to design and construct single-family attached dwellngs by
layering exceptions onto the various problematic sections; however, it is more sensible and sustainable to move these
buildings to the IRC, which is already carefully developed specifically for their type.
There are two characteristics of four-story townhouse construction that are not adequately addressed by the provisions of
the IRC: (1) the structural ramifications of adding a fourth level, and (2) the additional protection offered by an NFPA
13R fire sprinkler system. The Proposal expands the scope of the IRC to include four-story townhouses, conditional upon
compliance with the core structural design requirements (Chapters 16-23) of the IBC and the provision of an NFPA 13R fire
sprinkler system.
By following this approach, the design of four-story single-family attached dwellings is simplified without any sacrifice of the
key building and life safety provisions associated with the current IBC-driven approach.

Cost Impact: Will not increase the cost of construction
This Proposal is intended to streamline the design, review, approval and construction of increasingly common 4-story
townhouses by bringing them under the purview of the IRC, with limited, appropriate references to IBC requirements
related to sturctural design and fire sprinkler protection. There are no new requirements associated with this Proposal;
therefore, there is no resulting increasae in cost.

ADM35-16 Part I
: [A] 101.2SHRON13892
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Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: In order to allow for 4 story townhouses to be covered in the IRC there needs to be a much broader
approach. Supporting documentation to show a complete investigation of fire safety and structural implications would need to
be provided.
Assembly Action:
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM35-16 Part II
IECC-CE: C202
Proposed Change as Submitted
Proponent : Gregory Shron, EYA, LLC, representing self (gshron@eya.com); John McLaurin, representing self,
representing TBD (jmclaurin@eya.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION C202 DEFINITIONS
RESIDENTIAL BUILDING. For this code, includes detached one- and two-family dwellings and multiple single-family
dwellings (townhouses) as well as Group R-2, R-3 and R-4 buildings three stories or less in height above grade plane ,
and multiple single-family dwellings (townhouses) four stories or less in height above grade plane.
Reason: The construction of four-story townhouses has become increasingly prevalent in many urban markets across the
country. As design professionals and code officials have worked through more and more of these building types, it has
become apparent that the International Building Code does not provide an ideal regulatory framework for their
construction.
Given the prevalence of the International Residential Code as the model code for one- and two-family dwellings, little
focus has been applied over the years to the impact of various sections of the International Building Code on the design
and construction of these buildings. This results in a series of unintended consequences when turning to the IBC for the
design of a four-story townhouse, where code provisions that are not intended to apply to, or don't effectively translate to,
the construction of a single-family dwelling create significant impediments for design professionals.
It may be possible to address the mismatch of using the IBC to design and construct single-family attached dwellngs by
layering exceptions onto the various problematic sections; however, it is more sensible and sustainable to move these
buildings to the IRC, which is already carefully developed specifically for their type.
There are two characteristics of four-story townhouse construction that are not adequately addressed by the provisions of
the IRC: (1) the structural ramifications of adding a fourth level, and (2) the additional protection offered by an NFPA
13R fire sprinkler system. The Proposal expands the scope of the IRC to include four-story townhouses, conditional upon
compliance with the core structural design requirements (Chapters 16-23) of the IBC and the provision of an NFPA 13R fire
sprinkler system.
By following this approach, the design of four-story single-family attached dwellings is simplified without any sacrifice of the
key building and life safety provisions associated with the current IBC-driven approach.

Cost Impact: Will not increase the cost of construction
This Proposal is intended to streamline the design, review, approval and construction of increasingly common 4-story
townhouses by bringing them under the purview of the IRC, with limited, appropriate references to IBC requirements
related to sturctural design and fire sprinkler protection. There are no new requirements associated with this Proposal;
therefore, there is no resulting increasae in cost.

ADM35-16 Part II
: C202
BUILDINGSHRON13893
Public Hearing Results

Part II
Committee Action:
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Committee Reason: The text in incorrect with respect to IRC Section R310. The proposal conflicts with ASHRAE 90.1 and
conflicts with the code sections that go with the definitions.
Assembly Action:
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NOTE: PART IV DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL
PURPOSES ONLY

ADM35-16 Part IV
IRC: R101.2, R310.1, R313.1.1
Proposed Change as Submitted
Proponent : Gregory Shron, EYA, LLC, representing self (gshron@eya.com); John McLaurin, representing self,
representing TBD (jmclaurin@eya.com)
2015 International Residential Code
Add new text as follows:
R101.2 Scope. The provisions of the International Residential Code for One- and Two-family Dwellings shall apply to
the construction, alteration, movement, enlargement, replacement, repair, equipment, use and occupancy, location,
removal and demolition of detached one- and two-family dwellings and townhouses not more than three stories above
grade plane in height with a separate means of egress and their accessory structures not more than three stories above
grade plane in height.
Exceptions:
1. Live/work units located in townhouses and complying with the requirements of Section 419 of the
International Building Code shall be permitted to be constructed in accordance with the International
Residential Code for One- and Two-Family Dwellings. Fire suppression required by Section 419.5 of the
International Building Code where constructed under the International Residential Code for One- and Twofamily Dwellings shall conform to Section P2904.
2. Owner-occupied lodging houses with five or fewer guestrooms shall be permitted to be constructed in
accordance with the International Residential Code for One- and Two-family Dwellings where equipped with
a fire sprinkler system in accordance with Section P2904.
3. Townhouses four stories above grade plane in height with a separate means of egress shall be permitted to
be constructed in accordance with the International Residential Code for One- and Two-Family Dwellings
where equipped with a fire sprinkler system in accordance with Section 903.3.1.2 of the International Building
Code and where the structural design is in accordance with Chapters 16 through 23 of the International
Building Code.
R310.1 Emergency escape and rescue opening required. Basements,habitable attics and every sleeping room below
the fourth story above grade plane shall have not less than one operable emergency escape and rescue opening. Where
basements contain one or more sleeping rooms, an emergency escape and rescue opening shall be required in each
sleeping room. Emergency escape and rescue openings shall open directly into a public way, or to a yard or court that
opens to a public way.
Exception: Storm shelters and basements used only to house mechanical equipment not exceeding a total floor area
of 200 square feet (18.58 m2).
R313.1.1 Design and installation. Automatic residential fire sprinkler systems for townhouses shall be designed and
installed in accordance with Section P2904 or NFPA 13D for townhouses not more than three stories above grade plane in
height, and in accordance with NFPA 13R for townhouses four stories above grade plane in height.
Reason: The construction of four-story townhouses has become increasingly prevalent in many urban markets across the
country. As design professionals and code officials have worked through more and more of these building types, it has
become apparent that the International Building Code does not provide an ideal regulatory framework for their
construction.
Given the prevalence of the International Residential Code as the model code for one- and two-family dwellings, little
focus has been applied over the years to the impact of various sections of the International Building Code on the design
and construction of these buildings. This results in a series of unintended consequences when turning to the IBC for the
design of a four-story townhouse, where code provisions that are not intended to apply to, or don't effectively translate to,
the construction of a single-family dwelling create significant impediments for design professionals.
It may be possible to address the mismatch of using the IBC to design and construct single-family attached dwellngs by
layering exceptions onto the various problematic sections; however, it is more sensible and sustainable to move these
buildings to the IRC, which is already carefully developed specifically for their type.
There are two characteristics of four-story townhouse construction that are not adequately addressed by the provisions of
the IRC: (1) the structural ramifications of adding a fourth level, and (2) the additional protection offered by an NFPA
13R fire sprinkler system. The Proposal expands the scope of the IRC to include four-story townhouses, conditional upon
compliance with the core structural design requirements (Chapters 16-23) of the IBC and the provision of an NFPA 13R fire
sprinkler system.

2016 ICC PUBLIC COMMENT AGENDA

Page 59

By following this approach, the design of four-story single-family attached dwellings is simplified without any sacrifice of the
key building and life safety provisions associated with the current IBC-driven approach.

Cost Impact: Will not increase the cost of construction
This Proposal is intended to streamline the design, review, approval and construction of increasingly common 4-story
townhouses by bringing them under the purview of the IRC, with limited, appropriate references to IBC requirements
related to sturctural design and fire sprinkler protection. There are no new requirements associated with this Proposal;
therefore, there is no resulting increasae in cost.

ADM35-16 Part
IV : R101.2SHRON13895
Public Hearing Results

Part IV
Committee Action:

Disapproved

Committee Reason: The committee disapproved ADM25-16 Part II based on prior action to disapprove ADM25-16 Part I by
the Admin Committee. Other changes to the IRC would need to be made to to coordinate properly with other story/height
related requirements in the code.
Assembly Action:
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ADM36-16
IRC: R101.2
Proposed Change as Submitted
Proponent : Stephen Thomas, Colorado Code Consulting, LLC, representing Colorado Chapter ICC
(sthomas@coloradocode.net)
2015 International Residential Code
Revise as follows:
R101.2 Scope. The provisions of the International Residential Code for One- and Two-family Dwellings shall apply to the
construction, alteration, movement, enlargement, replacement, repair, equipment, use and occupancy, location, removal and
demolition of detached one- and two-family dwellings and townhouses not more than three stories above grade plane in height
with a separate means of egress and their accessory structures not more than three stories above grade plane in height.
Exceptions:
1. Live/work units located in townhouses and complying with the requirements of Section 419 of the International Building
Code shall be permitted to be constructed in accordance with the International Residential Code for One- and TwoFamilyDwellingsthis code. Fire suppression required by Section 419.5 of the International Building Code where
constructed under the International Residential Code for One- and Two-family Dwellings shall conform to Section
P2904.
2. Owner-occupied lodging houses with five or fewer guestrooms shall be permitted to be constructed in accordance with
the International Residential Code for One- and Two-family Dwellings where equipped with a fire sprinkler system in
accordance with Section P2904 this code.
3. A care facility with five or fewer persons receiving custodial care within a dwelling unit shall be permitted to be
constructed in accordance with this code.
4. A care facility with five or fewer persons receiving medical care within a dwelling unit shall be permitted to be
constructed in accordance with this code.
5. A care facility for five or fewer persons receiving care that are within a single-family dwelling are permitted to be
constructed in accordance with this code.
Reason: There are four locations in the IBC that permits an occupancy to be constructed under the IRC. However, when you
go to the scope of the IRC, the scoping section does not have anything that relates to those uses and the cross reference.
Therefore, we have provided language that is consistent with the IBC language to properly scope the requirements for the IRC.
Without these scoping items, there is no connection between the IBC and the IRC as it is intended to be. The cross referenced
section in the IBC and the type of care is as follows:
Item 3 covers persons receiving "custodial care". (308.3.4 & 308.6.4)
Item 4 covers persons receiving "medical care". (308.4.2)
Item 5 covers persons just receiving care. (310.5.1)
The second part of this change is to eliminate unneeded language in the existing items 1 & 2. There is no reason that a section
in the IRC should reference the "International Residential Code". Therefore, we have replaced the words with the the term, "
this code". This is consistent with language elsewhere in the IRC. We also eliminated the language regarding the fire sprinkler
system since the IRC requires fire sprinkler systems in new buildings already. This is redundant language and is not
necessary.

Cost Impact: Will not increase the cost of construction
This change is a clarification of existing requirements and does not affect the cost of construction.
ADM36-16 :
R101.2THOMAS11948
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal provides clarification as to what is permitted to be constructed under the code and makes a
connection between the IBC and the IRC that is now missing.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Jeffrey Shapiro, representing IRC Fire Sprinkler Coalition (jeff.shapiro@intlcodeconsultants.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R101.2 Scope. The provisions of the International Residential Code for One- and Two-family Dwellings shall apply to the
construction, alteration, movement, enlargement, replacement, repair, equipment, use and occupancy, location, removal and
demolition of detached one- and two-family dwellings and townhouses not more than three stories above grade plane in height
with a separate means of egress and their accessory structures not more than three stories above grade plane in height.
Exceptions:
1. Live/work units located in townhouses and complying with the requirements of Section 419 of the International
Building Code shall be permitted to be constructed in accordance with this code.
2. Owner-occupied lodging houses with five or fewer guestrooms shall be permitted to be constructed in accordance
with this code.
3. A care facility with five or fewer persons receiving custodial care within a dwelling unit shall be permitted to be
constructed in accordance with this code.
4. A care facility with five or fewer persons receiving medical care within a dwelling unit shall be permitted to be
constructed in accordance with this code.
5. A care facility for five or fewer persons receiving care that are within a single-family dwelling are permitted to be
constructed in accordance with this code.
Exception: The following shall be permitted to be constructed in accordance with this code where provided with a residential
fire sprinkler system complying with Section P2904:
1. Live/work units located in townhouses and complying with the requirements of Section 419 of the International Building
Code.
2. Owner-occupied lodging houses with five or fewer guestrooms .
3. A care facility with five or fewer persons receiving custodial care within a dwelling unit.
4. A care facility with five or fewer persons receiving medical care within a dwelling unit.
5. A care facility for five or fewer persons receiving care that are within a single-family dwelling.
Commenter's Reason: The five additional occupancy conditions that are permitted to use the IRC based on the scope
exception are only permitted when the a fire sprinkler system is provided. This is clearly conveyed in the IBC text that sends
code users to the IRC, and the IRC text should be correlated to have the same caveat.
The argument "the IRC already requires sprinklers so restating the restriction in the scope is unnecessary" is not valid and
ignores the fact that leaving this text out of the IRC actually creates a conflict with the IBC. The intent of the IBC is to only allow
these occupancies to use the IRC when sprinklers are provided. If a local jurisdiction does not adopt the IRC sprinkler
requirement, the IBC does not allow use of the IRC for these occupancies. Without correlating text in the IRC, the IRC scope
suggests that these occupancies can still be built under the IRC even if sprinklers aren't present, which the IBC prohibits.
In no case have I ever heard a legislative body specifically discuss amending the IRC to allow care facilities or live/work units to
be exempted from having fire sprinklers when adoption of the IRC sprinkler requirements is contested.

ADM36-16
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ADM40-16
IBC: [A] 101.3
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org); Kevin Scott
(khscottassoc@gmail.com)
2015 International Building Code
Revise as follows:
[A] 101.3 Intent. The purpose of this code is to establish the minimum requirements to provide a reasonable level of safety,
public health and general welfare through structural strength, means of egress facilities, stability, sanitation, adequate light and
ventilation, energy conservation, and safety to life and property from fire and other hazards attributed to the built environment ,
explosion or dangerous conditions and to provide a reasonable level of safety to fire fighters and emergency responders during
emergency operations.
Reason: The IBC contains a number of requirements that protect against explosions and other dangerous conditions, such as
requirements for special amusement buildings, combustible storage, Group H occupancies, hydrogen fuel gas rooms and
combustible dusts. In these cases the hazards being mitigated by the code are related to the operations conducted within the
building, not hazards associated with the built environment.
This proposal clarifies the intent of the code, and provides better correlation with the IFC Section 101.3.
This proposal is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. In 2014 and 2015
the BCAC has held 5 open meetings. In addition, there were numerous Working Group meetings and conference calls for the
current code development cycle, which included members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are posted on the BCAC website at: BCAC
(http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-action-committee-bcac/)

Cost Impact: Will not increase the cost of construction
This proposal merely clarifies the intent of the code.
ADM40-16 : [A]
101.3-KULIK4729
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The phrase "built environment" is important to the IBC. IFC addresses maintenance of requirements for a
building so that should be different. The proposed words are unclear.
Note: The first sentence of the reason statement should be deleted.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
[A] 101.3 Intent. The purpose of this code is to establish the minimum requirements to provide a reasonable level of safety,
public health and general welfare through structural strength, means of egress facilities, stability, sanitation, adequate light and
ventilation, energy conservation, and safety to life and property from fire, explosion or dangerous conditions and other
hazards and to provide a reasonable level of safety to fire fighters and emergency responders during emergency operations.
Commenter's Reason: The IBC addresses more hazards than just those presented by the "built environment". This includes
the hazards of the activities that are conducted within the building or structure. Simply applying Chapter 3 for Group
classification requires recognition of the hazards presented by the intended activities within the building. The IBC contains
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specific requirements for hazardous actives, particularly throughout Chapter 4 and in the references to the IFC and IMC for
additional construction requirements to address the hazards presented.
As modified the PC addresses the issue in a clearer manner.
This public comment is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. Between
2014 and 2016 the BCAC has held 8 open meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included members of the committee as well as any interested
party to discuss and debate the proposed public comments. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

ADM40-16
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ADM42-16 Part I
IECC-CE: C101.3
Proposed Change as Submitted
Proponent : Donald Surrena, representing National Association of Home Builders (dsurrena@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
C101.3 Intent. This code shall regulate the design and construction of buildings for the effective net energy use and
conservation of energy over the useful life of each building. This code is intended to provide flexibility to permit the use of
innovative approaches and techniques to achieve this objective. This code is not intended to abridge safety, health or
environmental requirements contained in other applicable codes or ordinances.
Reason: This modification is to clarify that the IECC intends that designers, builders, and code officials consider the net
energy needed for a building to operate. There has to be consideration for on site generated energy. The code already
acknowledges on-site renewable energy in C406 and R401.2.1 as a means to conserve energy. The intent should
acknowledge the the inclusion of renewables and their net results.

Cost Impact: Will not increase the cost of construction
This proposal only clarifies that the IECC consider the net energy needed for a building to operate as designed in addition to a
means to conserve that energy.
ADM42-16 Part I :
C101.3SURRENA13762
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: Gross energy use is also important. This proposal reduces the intended scope of the code.This conflicts
with the performance path provisions. The code does not regulate net energy now. We don't want to encourage the use of
renewables as trade-offs for energy efficient building provisions. Solar PV can be viewed as temporary, compared to the
building served, especially where the PV system is leased. Energy conservation is not just about fossil fuels and the grid; it is about
conserving all energy, regardless of its source.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Orlowski, representing Building Owners and Managers Association International
(sorlowski@boma.org); Donald Surrena (dsurrena@nahb.org) requests Approve as Submitted.
Commenter's Reason: The IECC continues to move towards the objective of achieving a level of building performance that
conserves energy use , while at the same time preparing buildings to produce an equal amount of on-site energy to offset
the off-site energy needed to operate the building systems. BOMA believes that this change will help the code by setting a
clearer path for the intent of the IECC, which is to focus on establishing provisions to maximize the efficient net energy use of
the building.The committee commented in its disapproval, that they did not want to encourage energy efficiency trade-offs or to
promote systems that could be deemed temporary on-site renewable energy sources. If the goal is to ultimately have
energy efficient buildings that have net-zero impact on the environment and lessen its dependence on the grid, the first step is
to acknowledge that on-site renewable energy sources must be taken into consideration.
Proponent : Donald Surrena, National Association of Home Builders, representing National Association of Home
Builders (dsurrena@nahb.org) requests Approve as Submitted.
Commenter's Reason: This proposal actually opens the scope to clarify that the IECC intends, designers, builders, and code
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officials, consider the net energy needed for a building to operate. The path to "Net-Zero" cannot exist
without acknowledgment of onsite generation of energy. There is not a conflict with performance, the code already
acknowledges on-site renewable energy in C406 and R401.2.1 as a means to conserve energy. The intent of the code should
clearly and definitively acknowledge the inclusion of renewables and their net results. The term "Net Energy", acknowledges all
systems and factors that impact the final outcome of energy use. The IECC acknowledges ASHRAE 90.1 as an alternative to
the IECC and equal in its conservation levels, ASHRAE 90.1 in its purpose states one of its objectives is the utilization of onsite, renewable energy so should the IECC. This proposal should be Approves as Submitted.
ADM42-16 Part I
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ADM42-16 Part II
IECC-RE: R101.3 (IRC N1101.2)
Proposed Change as Submitted
Proponent : Donald Surrena, representing National Association of Home Builders (dsurrena@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
R101.3 (N1101.2) Intent. This code shall regulate the design and construction of buildings for the effective net energy use and
conservation of energy over the useful life of each building. This code is intended to provide flexibility to permit the use of
innovative approaches and techniques to achieve this objective. This code is not intended to abridge safety, health or
environmental requirements contained in other applicable codes or ordinances.
Reason: This modification is to clarify that the IECC intends that designers, builders, and code officials consider the net
energy needed for a building to operate. There has to be consideration for on site generated energy. The code already
acknowledges on-site renewable energy in C406 and R401.2.1 as a means to conserve energy. The intent should
acknowledge the the inclusion of renewables and their net results.

Cost Impact: Will not increase the cost of construction
This proposal only clarifies that the IECC consider the net energy needed for a building to operate as designed in addition to a
means to conserve that energy.
ADM42-16 Part II :
R101.3SURRENA13763
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: This change is a step in the right direction towards evaluating a building for its net energy use.
Assembly Motion:
Online Vote Results:
Support: 57.58% (190) Oppose: 42.42% (140)
Assembly Action:

Disapprove
Successful
Disapproved
Individual Consideration Agenda

Proponent : Steven Orlowski, representing Building Owners and Managers Association International
(sorlowski@boma.org) requests Approve as Submitted.
Commenter's Reason: The IECC continues to move towards the objective of achieving a level of building performance that
conserves energy use , while at the same time preparing buildings to produce an equal amount of on-site energy to offset
the off-site energy needed to operate the building systems. BOMA believes that this change will help the code by setting a
clearer path for the intent of the IECC, which is to focus on establishing provisions to maximize the efficient net energy use of
the building.The committee commented in its disapproval, that they did not want to encourage energy efficiency trade-offs or to
promote systems that could be deemed temporary on-site renewable energy sources. If the goal is to ultimately have
energy efficient buildings that have net-zero impact on the environment and lessen its dependence on the grid, the first step is
to acknowledge that on-site renewable energy sources must be taken into consideration.
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Disapprove.
Commenter's Reason: ADM42 should be disapproved for a number of reasons. It was disapproved by the commercial
energy committee and disapproval was also supported by a successful floor motion. Net energy use is not defined and can be
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used in ways to erode or harm the energy conservation purpose and provisions of the code. For example, it could be used as
a means to trade off the long-term energy conservation provisions of the code for an uncertain and largely
unregulated application of any type of on-site energy production. There are no means to enforce its appropriate use on
matters such as efficacy of the onsite energy production system, continuity of its operation, maintenance, and replacement.
Thus, it could result in actual increases in off-site energy use, especially when used to trade-off the energy conservation
provisions of the code which this proposal appears to allow without restriction. While on-site renewable energy production can
be of benefit when used to complement energy conservation, this proposal will allow it to be used for harm and will place code
officials in the difficult position of attempting to prevent misuse of and interpret the meaning of an ill-defined intent of the code.
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: ADM42 Part 2 should be disapproved because it inserts an ambiguous, controversial term, "net
energy use," into the intent of the IECC that could be construed by some to alter the whole paradigm of what the IECC has
traditionally regulated—namely the efficiency of the building's total energy use and conservation, regardless of the source of
that energy. Shifting the scope of the IECC from regulating the use and conservation of energy to the "net energy use" of
buildings could substantially and unnecessarily broaden the scope of the IECC beyond its core mission of energy conservation
to include energy generation/production and create considerable uncertainty for building code officials. In addition, there is no
definition of "net energy" in the IECC, nor is there any generally-accepted definition in the building industry. Recognizing these
problems, Part 1 of this proposal was correctly recommended for disapproval by the Commercial IECC Code Development
Committee, and a floor motion recommending disapproval was successful as to Part 2.
The Commercial IECC Code Development Committee got it right on this one as they explained in their reason statement the
basis for their recommendation of disapproval:
Gross energy use is also important. This proposal reduces the intended scope of the code. This conflicts with the performance
path provisions. The code does not regulate net energy now. We don't want to encourage the use of renewables as trade-offs
for energy efficient building provisions. Solar PV can be viewed as temporary, compared to the building served, especially
where the PV system is leased. Energy conservation is not just about fossil fuels and the grid; it is about conserving all energy,
regardless of its source.
The proponent claims that the intent of the proposal is to recognize on-site energy production "as a means to conserve energy."
This logic is wrong for several reasons:
The proposed change is not limited to renewable energy generation. Although the proponent mentions renewable
energy, this is a red herring. The proposal simply refers to "net energy use." This raises the issue of whether nonrenewable sources of energy generation (such as a gas generator) could also be considered and counted as an offset
against the home's energy use.
Even if on-site energy production is from solar or another renewable energy source, this does not actually
conserve energy. A home that relies upon renewable energy for 50% of its energy use does not use 50% less energy. Its
"net energy use" is still 100%, irrespective of how much of that energy comes from renewable resources or fossil fuelbased resources. The only way to reduce energy use is through efficiency and conservation.
"Net energy use" or "net metering" mean different things in different places. Without massive amounts of battery
storage, on-site electricity generation does not mean a home is "off grid." In the vast majority of PV installations, for
example, the home is still connected to the electric grid and is still entitled to receive 100% of its electricity from a utility.
Indeed, the timing of electricity generated by solar PV, for example, often does not coincide with peak usage times for the
utility or home. At night, for example, there is no electricity being produced. During other times, some or all of the PV
output is sold back to the utility for a bill credit. In states where net metering is recognized, a homeowner might "bank"
excess kWh generated during the middle of the day, and receive credit for that energy at night, when the PV is offline.
Should this excess energy be "netted out," even though the home is still literally "using" energy?
The proposed change opens the door to setting requirements for renewable electric generation in future
editions of the residential IECC. Although the proponent clearly wants renewable electricity production to be considered
only for purposes of "trade-offs," this addresses only one side of the equation. If the code scope is expanded as proposed,
the other issue that will need to be addressed in the future is whether some minimum amount of on-site power production
should be required in the code or at least included in the baseline for any trade-off mechanism.
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The proposed expansion and modification of the intent of the IECC raises a host of complicated issues without providing any
guidance as to how to address them. It is based on a fundamental confusion between energy conservation and energy
generation – two measures that cannot be simply traded off against each other. The residential provisions of the IECC and its
predecessor, the Model Energy Code, have always focused on energy conservation, not energy production. In fact, the code is
widely recognized in federal and state law as exclusively a conservation/efficiency code. Renewable energy production issues
are better dealt with in other contexts. If it is deemed desirable that code requirements be established regarding renewable
generation, these requirements should be established in other codes and not as part of the IECC or IRC's energy efficiency
requirements. We urge voters to reject this change and disapprove ADM42 Part 2.

Proponent : Lauren Urbanek, representing NRDC (lurbanek@nrdc.org) requests Disapprove.
Commenter's Reason: This proposal should be disapproved.
The proposal changes the code by replacing "effective" use with "net energy" use in the intent section of the code. The
proponent's reasoning is that the code must allow consideration of on-site generated energy.
While NRDC is in favor of credit for a limited amount of on-site generation in the ERI path of the code, this change is not an
appropriate way to get to that goal. Considering only the net energy use of a building can be extremely misleading. While the
proponent mentions renewable generation in their reason statement, there is nothing in this change that would limit generation
to only renewable generation. In reality, this change in language would open the code to allow credit for any form of on-site
generation, including fossil-fuel powered generation or temporary generation -- at the expense of energy efficiency
improvements.
Furthermore, the term "net energy" is not defined in the code and is highly open to interpretation. A home with its own power
generation – even if it is renewable power generation – is almost never truly off the grid. What happens if the generation source
produces less energy than expected? What if the homeowner removes the generation source as soon as they move into the
home, or in the case of a fossil fuel generator, doesn't ever need to use it? A number of states do not allow for net energy
metering, which makes this situation rife with uncertainty and potential confusion. This proposal creates an overarching
definition change which is more appropriate to consider in the context of specific non-administrative proposals.
Conservation of energy is not only about conservation of fossil fuels; it's about conserving energy and resources and money
regardless of the energy generation source. The Commercial IECC Code Development Committee disapproved an-almost
identical proposal for the Commercial section of the code, stressing the importance of gross energy consumption and the
reduction of intended scope of the code. An assembly motion for disapproval successfully passed the assembly action online
voting. In order to ensure that efficiency and conservation are prioritized in the building code and continue to provide benefits
for consumers for years to come, this proposal must be disapproved.

Proponent : Assembly Motion requests Disapprove.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Disapprove was Successful by a vote of 57.58% (190) to
42.42% (140) by eligible members online during the period of May 11 - May 26, 2016.
ADM42-16 Part II

2016 ICC PUBLIC COMMENT AGENDA

Page 69

ADM43-16 Part I
IECC-CE: C101.3
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
C101.3 Intent. This code shall regulate the design and construction of buildings for the effective use, conservation, and
conservation production of energy over the useful life of each building. This code is intended to provide flexibility to permit the
use of innovative approaches and techniques to achieve this objective. This code is not intended to abridge safety, health or
environmental requirements contained in other applicable codes or ordinances.
Reason: PART 1 - In Section C406.1, one of the options to comply with the "additional efficiency package options" is to add an
on-site supply of renewable energy in accordance with Section C406.5. Renewable energy systems are a form of energy
production, not energy conservation. As a result, the code is now starting to regulate energy production, since there is a
minimum requirement in C406.5, and this change should be reflected in the intent of the code.
PART 2 - This proposal updates the intent to show that the IECC is now starting to regulate energy production.
For example, Appendix RB contains requirements for solar-ready provisions installed on single-family homes and townhouses.
In Section 406, the Energy Rating Index Compliance Alternative, renewable energy production can be used to obtain a better
score. Therefore, the code is now starting to regulate renewable energy systems that are installed in residential facilities.
Renewable energy systems are a form of energy production, not building energy use. The production of renewable energy
does not conserve the amount of energy a building or system or appliance will use. The intent of the code should be updated
to account for the recent code changes.

Cost Impact: Will not increase the cost of construction
This proposal clarifies the intent of the code, and does not add any new code requirements that would increase the cost of
construction.
ADM43-16 Part I :
C101.3ROSENSTOCK13752
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The code regulates the use of energy and limits the amount of energy a building can consume, without
regard for the source of such energy.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: Renewable energy production is already part of the IECC-Commercial, and CE-294 added a new
appendix for solar ready zones. It should be shown in the Intent.
In Section C406, Additional Efficiency Package Options, Option 4 is on-site supply (production) of renewable energy in
accordance with Section C406.5. If a building owner chooses this option, the code official has to ensure that the system
provides at least 0.50 Watts / square foot of conditioned floor area or provide not less than 3% of the energy used within the
building for mechanical, service water heating, and lighting systems regulated in Chapter 4. In other words, the code official
already has to enforce energy production, if chosen, in Section C406.
CE 294, which was approved as submitted 12-0, is a new appendix in the commercial code. If adopted by a local jurisdiction,
the code official will have to enforce the following provisions that are related to energy production:
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XA103.1 General. A solar ready zone shall be located on the roof of buildings that are five stories or less in height above grade
plane, and are oriented between 110
degrees and 270 degrees of true north or have low-slope roofs. Solar ready zones shall comply with Sections XA103.2 through
XA103.8.
Exceptions:
1. A building with a permanently installed on-site renewable energy system.
2. A building with a solar ready zone that is shaded for more than 70 percent of daylight hours annually.
3. A building where the licensed design professional certifies that the incident solar radiation available to the building is not
suitable for a solar ready zone
4. A building where the licensed design professional certifies that the solar zone area required by Section XA103.3 cannot be
met because of extensive
rooftop equipment, skylights, vegetative roof areas or other obstructions.
XA103.2 Construction document requirements for solar ready zone. Construction documents shall indicate the solar ready
zone.
XA103.3 Solar ready zone area. The total solar ready zone area shall be not less than 40% of the roof area calculated as the
horizontally projected gross roof area less
the area covered by skylights, occupied roof decks, vegetative roof areas and mandatory access or set back areas as required
by the International Fire Code. The solar
ready zone shall be a single area or smaller separated sub-zone areas. Each sub-zone shall be not less than 5 feet in width in
the narrowest dimension.
XA103.4 Obstructions. Solar ready zones shall be free from obstructions, including pipes, vents, ducts, HVAC equipment,
skylights, and roof mounted equipment.
XA103.5 Roof loads and documentation. A collateral dead load of not less than 5 pounds per square foot (5 psf) shall be
included in the gravity and lateral design
calculations for the solar ready zone. The structural design loads for roof dead load and roof live load shall be indicated on the
construction documents.
XA103.6 Interconnection pathway. Construction documents shall indicate pathways for routing of conduit or piping from the
solar ready zone to the electrical service
panel or service hot water system.
XA103.7 Electrical service reserved space. The main electrical service panel shall have a reserved space to allow installation
of a dual pole circuit breaker for future
solar electric installation and shall be labeled "For Future Solar Electric". The reserved space shall be positioned at the end of
the panel that is opposite from
the panel supply conductor connection.
XA103.8 Construction documentation certificate. A permanent certificate, indicating the solar ready zone and other
requirements of this section, shall be posted near
the electrical distribution panel, water heater or other conspicuous location by the builder or registered design professional.
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ADM43-16 Part II
IECC-RE: R101.3 (IRC: N1101.2)
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
R101.3 (N1101.2) Intent. This code shall regulate the design and construction of buildings for the effective use, conservation,
and conservation production of energy over the useful life of each building. This code is intended to provide flexibility to permit
the use of innovative approaches and techniques to achieve this objective. This code is not intended to abridge safety, health
or environmental requirements contained in other applicable codes or ordinances.
Reason: PART 1 - In Section C406.1, one of the options to comply with the "additional efficiency package options" is to add an
on-site supply of renewable energy in accordance with Section C406.5. Renewable energy systems are a form of energy
production, not energy conservation. As a result, the code is now starting to regulate energy production, since there is a
minimum requirement in C406.5, and this change should be reflected in the intent of the code.
PART 2 - This proposal updates the intent to show that the IECC is now starting to regulate energy production.
For example, Appendix RB contains requirements for solar-ready provisions installed on single-family homes and townhouses.
In Section 406, the Energy Rating Index Compliance Alternative, renewable energy production can be used to obtain a better
score. Therefore, the code is now starting to regulate renewable energy systems that are installed in residential facilities.
Renewable energy systems are a form of energy production, not building energy use. The production of renewable energy
does not conserve the amount of energy a building or system or appliance will use. The intent of the code should be updated
to account for the recent code changes.

Cost Impact: Will not increase the cost of construction
This proposal clarifies the intent of the code, and does not add any new code requirements that would increase the cost of
construction.
ADM43-16 Part II :
R101.3ROSENSTOCK13753
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: Production of energy is not appropriate to be in the code.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: Based on the results of the spring Committee Action Hearings, renewable energy production will still
be part of Section R406 and Appendix RB for "Solar Ready Provisions" will still be part of the IECC-Residential. In both cases,
code officials will have to enforce provisions that deal only with energy production. Therefore, it should be part of the intent.
ADM43-16 Part II
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ADM45-16 Part I
IECC-CE: C101.3
Proposed Change as Submitted
Proponent : Donald Surrena (dsurrena@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
C101.3 Intent. This code shall regulate the design and construction of buildings for the effective use and conservation of
energy over the useful life of each building. This code is intended to provide flexibility to permit the use of innovative
approaches and techniques to achieve this objective. This code is not intended to abridge safety, health or environmental
requirements contained in other applicable codes or ordinances.
Reason: This term has no practical benefit to the intent and is ambiguous as to how it will be interpreted. It is a term that is
used in a green code or above code program. The term does not belong in a minimum code.
Cost Impact: Will not increase the cost of construction
This is clarifying language and will not increase the cost of construction.

ADM45-16 Part I :
C101.3SURRENA13764
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The proposal could have unintended consequences regarding the philosophical direction of the code. The
AHJ looks at the cost analysis to determine if a code provision should be implemented. Components that have longevity carry more
weight that short-lived components. The code is concerned with the life of the building, not just for today.
Assembly Motion:
Online Vote Results:
Support: 44.1% (142) Oppose: 55.9% (180)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : Marc Nard, representing Portland Cement Association (mnard@cement.org) requests Approve as
Submitted.
Commenter's Reason: This code change will delete "over the useful life of each building" from Section C103 Intent. This
current language is ambiguous and is subject to be interpreted differently by different people. The term useful is not good
mandatory code language and needs to be removed from the code. Keeping this terminology could increase cost beyond a
reasonable payback period.
Proponent : Donald Surrena, National Association of Home Builders, representing National Association of Home
Builders (dsurrena@nahb.org) requests Approve as Submitted.
Commenter's Reason: The term in C101.3 Intent, "Over the useful life of the building" is ambiguous and without a defined
meaning. It adds unnecessary confusion and offers no practical benefit to code enforcement. The committee's reason
statement shows how differently it can be interpreted. There are no cost implications, if there were all components of a building
must be considered for as long as the building exists, whatever that is. That is impractical and not how the code is used. There
is nothing in the code that is limited or required to last for any duration of time. This term is one that is used in Green Codes
and does not belong in a minimum energy code. This proposal was passed by the Residential Committee. This term has
different meanings to the designer, builder, building official, owner and lastly to the lawyers. This term should come out of the
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IECC, please approve As Submitted.
ADM45-16 Part I
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ADM45-16 Part II
IECC-RE: R101.3 (IRC N1101.2)
Proposed Change as Submitted
Proponent : Donald Surrena (dsurrena@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
R101.3 (N1101.2) Intent. This code shall regulate the design and construction of buildings for the effective use and
conservation of energy over the useful life of each building. This code is intended to provide flexibility to permit the use of
innovative approaches and techniques to achieve this objective. This code is not intended to abridge safety, health or
environmental requirements contained in other applicable codes or ordinances.
Reason: This term has no practical benefit to the intent and is ambiguous as to how it will be interpreted. It is a term that is
used in a green code or above code program. The term does not belong in a minimum code.
Cost Impact: Will not increase the cost of construction
This is clarifying language and will not increase the cost of construction.

ADM45-16 Part II :
R101.3SURRENA13765
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: The proposal was approved as submitted based on the published reason statement.
Assembly Motion:
Online Vote Results:
Support: 53.9% (152) Oppose: 46.1% (130)
Assembly Action:

Disapprove
Successful
Disapproved
Individual Consideration Agenda

Proponent : Marc Nard, representing Portland Cement Association (mnard@cement.org) requests Approve as
Submitted.
Commenter's Reason: This code change will delete "over the useful life of each building" from Section C103 Intent. The
language is ambiguous and is subject to be interpreted differently by different people. The term useful is not good mandatory
code language and needs to be removed from the code. Keeping this terminology could increase cost beyond a reasonable
payback period.
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Disapprove.
Commenter's Reason: The ADM45 proposal should be disapproved for a number of reasons. It was disapproved by the
commercial energy committee and a floor motion to challenge this decision failed. Conversely, a floor motion to disapprove the
residential committee's decision was successsful. The commercial energy committee's reasons for disapproval are persuasive:
"The proposal could have unintended consequences regarding the philosophical direction of the code. The AHJ looks at the
cost analysis to determine if a code provision should be implemented. Components that have longevity carry more weight that
short-lived components. The code is concerned with the life of the building, not just for today." The "useful life" language in the
code serves an extremely important role in a minimum code because it prevents the code from being short-sighted in its
provisions that will have long-term effects on the consumer, the market, energy resources, and the environment. It is not an
ambiguous concept. It is a clear and necessary principle with important implications.

2016 ICC PUBLIC COMMENT AGENDA

Page 75

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: ADM45 Part 2 should be disapproved because it proposes to remove an important touchstone for the
regulation of energy conservation in buildings. The central focus of the IECC, like all building codes, should be on protecting
the public – in particular, the owner and occupants of the building. The current intent of the IECC, in establishing energy
efficiency requirements, focuses not only on the use and conservation of energy on the first day or the first year of the
building's operation, but on the operation of the building over its useful lifetime. ADM45 would remove that long-term focus from
the intent.
This proposal has been rejected during previous code cycles and should be rejected again as a rollback to the code. Part 1 of
this proposal was also correctly recommended for disapproval by the Commercial IECC Code Development Committee, and a
floor motion recommending disapproval as to Part 2 was also successful.
Decisions made today about homes and buildings under construction will impact the owners and occupants of buildings for
decades. And because the IECC is a national model energy code, the scope and requirements of the IECC can have a lasting
impact on homes across the country. The nation's buildings have been estimated to account for a substantial amount of the
energy used – over 40% of total energy use and over 70% of electricity use. How buildings perform not only on day one, but
over a useful lifetime of 50 or 70 or 100 years, will make a huge difference on energy use, cost, comfort, resilience, affordability,
and the environment. Clearly, the lifetime of various efficiency measures must be considered in determining what requirements
should be established and whether such requirements are reasonable and cost-effective.
The Commercial IECC Code Development Committee explained their reason for recommending disapproval, which equally
applies to the residential energy code:
The proposal could have unintended consequences regarding the philosophical direction of the code. The AHJ looks at the
cost analysis to determine if a code provision should be implemented. Components that have longevity carry more weight
than short-lived components. The code is concerned with the life of the building, not just for today.
For these reasons, we recommend keeping the current language of the intent and disapproval of ADM45 Part 2.

Proponent : Shaunna Mozingo, representing Colorado Chapter of ICC Energy Code Development Committee
(smozingo@coloradocode.net) requests Disapprove.
Commenter's Reason: So do you just have to conserve energy the date you get our CO and not long term?
This wording helps the code official on enforcement in giving and explaination of why things like equipment sizing and good
insulation installation, etc are important and in the code. These things have to conserve energy over the life of the building.
The entire code is written with concern for the life of the buillding and this wording needs to remain in this section.

Proponent : Lauren Urbanek, representing NRDC (lurbanek@nrdc.org) requests Disapprove.
Commenter's Reason: This proposal should be disapproved.
The proposal changes the code by removing language from the intent section that specifies that the code regulates the design
and construction of buildings for the effective use and conservation of energy "over the useful life of each building." This
language is important in order to ensure that the code remains a tool for saving energy and, most importantly, protecting and
serving the needs of homeowners over the long-term.
The proponent argues that this language has no practical benefit to the intent of the code. That is not true – in fact, the benefit
of having this language in the code is completely practical, as it makes it clear that energy-saving upgrades with longer
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payback periods are acceptable.
The proponent says this is proposal is "clarifying language," but in reality removing the language creates confusion, as it could
imply that we are only interested in how the building performs on its first day of operation. That is inappropriate and means that
builders could install and take credit for extremely short-lived efficiency measures at the expense of long-term improvements
that save homeowners energy and money for years into the future.
The proponent also does not like this language because it is "used in a green code or an above-code program." That is
irrelevant to the issue at hand. Regardless of whether a home is built to comply with the residential IECC standard or an abovecode program, the purpose of a home is to provide a place for people to live for decades, if not centuries, into the future.
Therefore, it is crucial that efficiency upgrades also be considered over the same timeframe for when that home will be useful.
The Commercial IECC Code Development Committee disapproved an identical proposal for the Commercial section of the
code. An assembly motion for disapproval successfully passed the assembly action online voting. This proposal has been
rejected during previous code development cycles and should continue to be disapproved.

Proponent : Assembly Motion requests Disapprove.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Disapprove was Successful by a vote of 53.9% (152) to
46.1% (130) by eligible members online during the period of May 11 - May 26, 2016.
ADM45-16 Part II
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ADM46-16 Part I
IECC-CE: C102.1.1
Proposed Change as Submitted
Proponent : Donald Surrena, representing National Association of Home Builders (dsurrena@nahb.org; Craig Conner,
representing self (craig.conner@mac.com)
2015 International Energy Conservation Code
Revise as follows:
C102.1.1 Above code programs. The code official or other authority having jurisdiction shall be permitted to deem a national,
state or local energy efficiency program to exceed the energy efficiency required by this code. Buildings approved in writing by
such an energy efficiency program shall be considered to be in compliance with this code. The requirements identified as
"mandatory" in Chapter 4 shall be met.
Reason:
Surrena: The key element of an above-code energy program is that it must meet or exceed the energy-efficiency requirements
of the IECC. Requiring such a program to also meet the detailed prescriptive requirements labeled as "mandatory" in the IECC
defeats the purpose of performance-based above-code programs. Above code programs are often 10% or more above the
minimum requirement for compliance. If required to meet the mandatory requirements also renders the above code program too
cost prohibitive to use. Requiring all "Mandatory" to be met is saying "OK you've picked a program that by itself is more efficient
than the base IECC by itself. Now do more and add more materials and costs that were not needed to exceed the code." Why
do the above code program at all?
Conner:The key element of an above code program is that it must meet or exceed the energy efficiency requirements of the
IECC. Requiring such a program to also meet the detailed prescriptive requirements labeled as "mandatory" in the IECC
defeats the purpose of a performance based above code program. This code change proposal will allow flexibility in the
methodology used for any above code program to meet or exceed the minimum energy efficiency requirements of the IECC.
This change corrects the erroneous use of the term "mandatory". The word "shall" and the concept of "mandatory" is woven
throughout the I-codes. It is important that the energy code use"shall" correctly. The IRC definition of SHALL: "The term, when
used in this code, is construed to mean "mandatory".

Cost Impact: Will not increase the cost of construction
Surrena: This proposal will allow above code programs to function as they were intended and lower their cost.
Conner: Allowing approved programs to recognize buildings that are at or above the energy efficiency in the IECC helps take
the workload off code enforecment staff. It also gives those constructing buildings an option for code approval, including an
option that might recognize their inovative construction. Both will tend to reduce costs.

ADM46-16 Part I :
C102.1.1SURRENA13766
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: Above code programs contain minimum requirements, therefore it is not appropriate to eliminate the
mandatory requirements of the code. The code has mandatory requirements for HVAC, air leakage, service water heating, lighting ,
etc. and there should not be an across-the- board deletion of such requirements. The current text provides a base to build upon
and if the program does not include the mandatory requirements, there is nothing that the AHJ can require.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Marc Nard, representing Portland Cement Association (mnard@cement.org) requests Approve as
Submitted.
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Commenter's Reason: The current code language does not allow for innovative strategies in construction to be taken
advantage of. An example would be Passive solar systems with a single pane of glass on an indirect gain system. Requiring
such a program to also meet the detailed prescriptive requirements labeled as "mandatory" in the IECC defeats the purpose of
a performance based program. The language as proposed would give the code official the flexibility to allow an alternative
energy-efficiency program.
ADM46-16 Part I
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ADM46-16 Part II
IECC-RE: R102.1.1 (IRC N1101.4)
Proposed Change as Submitted
Proponent : Donald Surrena, representing National Association of Home Builders (dsurrena@nahb.org; Craig Conner,
representing self (craig.conner@mac.com)
2015 International Energy Conservation Code
Revise as follows:
R102.1.1(N1101.4) Above code programs. The code official or other authority having jurisdiction shall be permitted to deem
a national, state or local energy-efficiency program to exceed the energy efficiency required by this code. Buildings approved in
writing by such an energy-efficiency program shall be considered to be in compliance with this code. The requirements
identified as "mandatory" in Chapter 4 shall be met.
Reason: The key element of an above-code energy program is that it must meet or exceed the energy-efficiency requirements
of the IECC. Requiring such a program to also meet the detailed prescriptive requirements labeled as "mandatory" in the IECC
defeats the purpose of performance-based above-code programs. Above code programs are often 10% or more above the
minimum requirement for compliance. If required to meet the mandatory requirements also renders the above code program too
cost prohibitive to use. Requiring all "Mandatory" to be met is saying "OK you've picked a program that by itself is more efficient
than the base IECC by itself. Now do more and add more materials and costs that were not needed to exceed the code." Why
do the above code program at all?
Cost Impact: Will not increase the cost of construction
This proposal will allow above code programs to function as they were intended and lower their cost.

ADM46-16 Part II :
R102.1.1SURRENA13767
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: The code official decides that a building exceeds the chosen alternative energy-efficiency program. The last
sentence of the section is unnecessary as the alternative energy-efficiency program will have everything that is needed.
Assembly Motion:
Online Vote Results:
Support: 56.86% (174) Oppose: 43.14% (132)
Assembly Action:

Disapprove
Successful
Disapproved
Individual Consideration Agenda

Proponent : Marc Nard, representing Portland Cement Association (mnard@cement.org) requests Approve as
Submitted.
Commenter's Reason: The current code language does not allow for innovative strategies in construction to be taken
advantage of. An example would be Passive solar systems with a single pane of glass on an indirect gain system. Requiring
such a program to also meet the detailed prescriptive requirements labeled as "mandatory" in the IECC defeats the purpose of
a performance based program. The language as proposed would give the code official the flexibility to allow an alternative
energy-efficiency program.
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
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Energy Efficient Codes Coalition (misuriello@verizon.net); Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: ADM46 Part 2 should be disapproved because it represents a code rollback by removing the longstanding requirement that alternative code compliance programs (referred to in the code as "above code programs") meet the
mandatory provisions of the IECC. The requirement that above code programs meet all mandatory measures of the code has
been in the code since above code programs were first permitted as a compliance path many years ago. It has been
consistently—and correctly--recognized that mandatory requirements are mandatory for good reason and should apply to all
methods of code compliance.
This proposal to weaken the requirements for "above code programs" has been offered in previous code development cycles
and has been consistently rejected over many years. Part 1 of this proposal was also correctly recommended for disapproval
by the Commercial IECC Code Development Committee, and a floor motion recommending disapproval as to Part 2 was also
successful.
The primary reasons we recommend disapproval are as follows:
The code requirements marked "mandatory" (as compared to those which can be traded-off) have been carefully selected
and debated at length in the ICC Code Development Process, and they are required for all standard compliance options –
prescriptive, performance, and ERI. Above code programs are no different.
The IECC correctly recognizes the high value of certain key provisions, such as equipment sizing, envelope air tightness,
and fenestration performance as important to energy conservation irrespective of the compliance path selected. The IECC
recognizes that these provisions affect other important aspects of home performance such as usability, resiliency, comfort,
and electrical peak demand.
Voluntary "above code" or "green" building standards or rating systems may not have any mandatory requirements at all.
As these alternatives are increasingly used, it is more important than ever to make sure that homes built to these
alternatives meet (at a minimum) all of the mandatory provisions of the IECC.
In sum, we recommend disapproval of ADM46 in order to maintain some level of consistent good practice, energy efficiency,
and sustained homeowner value across all compliance options in the IECC.

Proponent : Assembly Motion requests Disapprove.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Disapprove was Successful by a vote of 56.86% (174) to
43.14% (132) by eligible members online during the period of May 11 - May 26, 2016.
ADM46-16 Part II
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ADM49-16
IFC: [A] 102.3
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com); Jeffrey Shapiro, representing Self
(jeff.shapiro@intlcodeconsultants.com); Kevin Scott (khscottassoc@gmail.com)
2015 International Fire Code
Revise as follows:
[A] 102.3 Change of use or occupancy. Changes
A change in occupancy shall not be made in unless the use or occupancy of any structure that would place the structure in a
different division of the same group or occupancy or in a different group of occupancies, unless such structure is made to
comply with the requirements of this code and the International Building Code. Subject to the approval of
Exception: Where approved by the fire code official, the use or occupancy of an existing structure a change of
occupancy shall be allowed to be changed and the structure is allowed to be occupied for purposes in other groups
permitted without conforming to all of complying with the requirements of this code and the International Building Code,for
those groups, provided the new or proposed use or occupancy is less hazardous, based on life and fire risk, than the
existing use or occupancy.
Reason: The revision to IFC Section 102.3 correlates with and uses the revised definition of "change of occupancy", made in
an associated proposal for all applicable codes. Otherwise, the IFC is essentially re-defining the term "change of occupancy" in
Section 102.3. Thus, by referencing the definition, this clarifies that changes in use that don't trigger an occupancy reclassification (for example converting an S occupancy to include high-piled storage, modifying the types or quantities of
hazardous materials, converting a business to a dry-cleaning operation or many other special uses of an occupancy covered in
Chapter 6 and Chapters 20-67) will still trigger application of applicable IFC requirements.

Cost Impact: Will not increase the cost of construction
This revision is regarded as a clarification of existing code application and is not expected to impact the cost of construction.
ADM49-16 : [A]
102.3HIRSCHLER12819
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2015 International Fire Code
[A] 102.3 Change of use or occupancy. A change in occupancy shall not be made unless the use or occupancy is made to
comply with the requirements of this code and the International Existing Building Code.
Exception: Where approved by the fire code official, a change of occupancy shall be permitted without complying with all of the
requirements of this code and the International Existing Building Code, provided the new or proposed use or occupancy is less
hazardous, based on life and fire risk, than the existing use or occupancy.
Committee Reason: The Hirshler 1 modification to add "all" is a clarification that all of the requirements are applicable. The
committee modification to change the IBC reference to IEBC is an appropriate reference given the deletion of Chapter 34 from the
IBC.
The changes to the language and structure of this section is a good clarification for understanding a change of occupancy and
coordinates the IFC with the other codes that deal with change of occupancy.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Disapprove.
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Commenter's Reason: Based on changes made to the "change of occupancy" definition under ADM9-16, I can no longer
support ADM49 because it can be interpreted to improperly change the intended application of the IFC for changes in building
use that don't trigger a revised occupancy classification. I was a co-sponsor of the original proposal.
ADM49-16
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ADM50-16
IFC: [A] 102.5
Proposed Change as Submitted
Proponent : Dan Buuck, National Association of Home Builders (dbuuck@nahb.org)
2015 International Fire Code
Revise as follows:
[A] 102.5 Application of residential code. Where structures are designed and constructed in accordance with the
International Residential Code, the provisions of this code shall apply as follows:
1. Construction and design provisions of this code pertaining to the exterior of the structure shall apply including, but not
limited to, premises identification, fire apparatus access and water supplies. Where interior or exterior systems or
devices are installed, construction permits required by Section 105.7 of this code shall apply.
2. Administrative Where the International Residential Code references the International Fire Code, administrative,
operational and maintenance provisions of this code shall apply.
Reason: The original intent of this provision, approved in the 07/08 cycle, was to clear up the vagueness in how the IRC and
the IFC interact and how they apply to one- and two- family dwellings and townhouses. A public comment was submitted and
approved at the final action hearing which resulted in the current code text. Unfortunately, instead of clearly defining where the
scope of the IFC ends and the scope of the IRC begins, the current language has created more controversy over which code
regulates the construction, design and maintenance of interior features in one- and two- family dwellings and townhouses.
One of the significant problems with the current language is found in the last sentence of Item 1, regarding the construction
permits required by Section 105.7. All of the required construction permits that would apply to these types of structures, as
indicated in this section, are already addressed within the scope of the International Residential Code. The commentary to
Section R101.1 specifically states that the intent of the IRC is to be a "stand-alone residential code that establishes minimum
regulations for one- and two-family dwellings and townhouses." The IFC commentary to Section 102.5 further emphasizes this
concept by stating "The IRC is designed and intended for use as a stand-alone code for the construction of detached one- and
two-family dwellings and townhouses not more than three stories in height. As such, the construction of detached one- and twofamily dwellings and townhouses is regulated exclusively by the IRC and not subject to the provision of any other I-Codes,
other than to the extent specifically referenced." The intent of providing a stand-alone residential code is that there is no need
for duplicative construction or permitting requirements within the I-Codes that would require a builder or homeowner to go out
and get separate permits under the IRC and IFC for the same scope of work. Approval of this proposal will ensure the intent of
the IRC scope, as a stand-alone construction document, is maintained while ensuring that the exterior fire protection features
are still regulated under the scope of the IFC.

Cost Impact: Will not increase the cost of construction
This change is editorial in nature and does not change or create any technical requirements. It is for clarification that the
provisions of the IRC are within that document.
ADM50-16 : [A]
102.5BUUCK12388
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The IRC is a stand alone code. The only place that the IFC is applicable to the IRC is when the IRC
references the IFC directly. This new language will help clarify that intent.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org); Jeff Hugo, representing
National Fire Sprinkler Association (hugo@nfsa.org); Robert Davidson, Davidson Code Concepts, LLC, representing
Self (rjd@davidsoncodeconcepts.com) requests Disapprove.
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Commenter's Reason: This proposal was intended to correct an overlap in jurisdiction applying to the construction
of dwellings falling under the scope of the IRC. Unfortunately, as proposed and approved by the committee, the strike out in
Item 1 removes the authority of the fire code official and the application of the IFC for interior systems or exterior systems when
there are construction activities that the IRC requires the application of the IFC. Examples include Section M1904 for gaseous
hydrogen systems; Section M2201.7 for abandoned tanks; Section R324.2 for solar thermal systems and Section G2412.2 for
LPG systems. The strikeout broke a necessary application of the IFC that the IRC relies upon with it's own language.
Of equal importance is the modification to Item 2. This section of the code applies to administrative, operational and
maintenance issues, i.e., what activity occurs at the property not related to the construction of the building. As the community,
subdivision, development, buildings ages, the activities that occur in the residential dwellings often develop or creep to a
degree that would requilre maintenance enforcement and may operational permits. Wok Live Units and Lodging Houses are
just two examples of occupancy use that fire codes routinely apply to. The IRC only handles construction materials and
methods and points to the IFC for the continued occupancy of dwellings in Section R102.7. If a homeowner decides to
start performing autobody repairs in an attached garage, potentially including spray painting operations, that would be
a serious violation necessary to be actionable under the IFC. If a dwelling includes a hydrogen fuel cell system or an energy
storage system there are maintenance requirements contained within and enforced through the fire code.
The modified language appears to be a regulatory circle by modifying the language to require reference by the IRC and with
the IRC pointing to the IFC in Section R102.7 as a condition of occupying existing structures. There is a potential conflict by
R102.7 including the phrase "or as otherwise required by the building official", what if the building official decides the IFC is not
applicable? It further creates confusion because the casual user may look for maintenance references within the technical
portion of the IRC pointing to the IFC and there are none.
By voting disapproval, the text reverts to the current edition that gives the fire code official authority to require operational
permits from the IFC for systems specifically referenced by the IRC and continues teh application of the IFC for operational and
maintenance issues that can occur within regulated dwellings.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

ADM50-16
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ADM52-16
IRC: R102.7
Proposed Change as Submitted
Proponent : Stephen Thomas, Colorado Code Consulting, LLC, representing Colorado Chapter ICC
(sthomas@coloradocode.net)
2015 International Residential Code
Revise as follows:
R102.7 Existing structures. The legal occupancy of any structure existing on the date of adoption of this code shall be
permitted to continue without change, except as is specifically covered in this code, the International Property Maintenance
Existing Building Code, the International Property Maintenance Code or the International Fire Code, or as is deemed
necessary by the building official for the general safety and welfare of the occupants and the public.
Reason: The International Existing Building Code (IEBC) has language that references the International Residential Code
(IRC). Therefore, it makes sense that the IRC references back to the IEBC. The IRC references the IFC and the IPMC because
those two codes have references back to the IRC. This is the same kind of requirement. The IRC is referenced in the Existing
Building Code a total of 50 times. It is our position that if the IEBC was not intended to apply to IRC buildings, those cross
references should not be included in the code. We are just completing the cross reference between the two codes.
Cost Impact: Will not increase the cost of construction
This just cleans up the cross reference between the two codes. Therefore, there should be no increase in cost.
ADM52-16 :
R102.7THOMAS11436
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The IRC is intended to be and should remain a stand-alone code as much as possible. If you need to get
guidance from other codes, you are provided that opportunity through the IRC already.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Stephen Thomas, Colorado Co, representing Colorado Chapter ICC (sthomas@coloradocode.net)
requests Approve as Submitted.
Commenter's Reason: The purpose of this change is to complete the cross reference between the IRC and the IEBC. The
IEBC has 50 different references back to the IRC. Those cross references include flood resistant construction, safety glazing,
window fall protection, emergency escape and rescue openings, energy conservation and electrical requirements. The
committee stated that the IRC is a stand alone code and should remain that way. This change maintains the separation
between the codes. However, it provides the user with the information that the IEBC has language referencing the IRC, just like
it does for the IPMC and the IFC. It is important that the user knows that there are other codes that apply to buildings regulated
by the IRC.
ADM52-16
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ADM54-16 Part I
IECC-CE: C103.1
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
C103.1 General. Construction documents, technical reports, compliance reports, and other supporting data shall be submitted
in one or more sets with each application for a permit. The construction documents and technical reports shall be prepared by
a registered design professional where required by the statutes of the jurisdiction in which the project is to be constructed.
Where special conditions exist, the code official is authorized to require necessary construction documents to be prepared by a
registered design professional.
Exception: The code official is authorized to waive the requirements for construction documents or other supporting data
if the code official determines they are not necessary to confirm compliance with this code.
Reason: It is not clear in the code that compliance reports are required for permitting for each pathway in the code. This small
addition makes it clear. In addition, compliance reports are not construction reports or tech reports such as a soil engineering
report, so do not have to be created by a design professional. This additional language demonstrates that compliance reports
do not have to be created by design professional, which positively impacts the ability for builders to use alternate means of
compliance with the code because they do not need to get a design professional involved. Lastly, this additional language
offers a more cost effective option for builders to demonstrate compliance with the code because design professionals are not
required to be used for the creation of the compliance reports.
Cost Impact: Will not increase the cost of construction
There would be no cost impact associated with this proposed definition. Infact, this additional language offers a more cost
effective option for builders to demonstrate compliance with the code because design professionals are not required to be used
for the creation of the compliance reports.
ADM54-16 Part I :
C103.1SCHWARZ13757
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The revised text is inconsistent with the exception and inconsistent with state license laws.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Submitted.
Commenter's Reason:
I believe that the Committee did not understand the purpose of the code change proposal. RESCheck software creates a
compliance report which should not be construed as a technical document such as a soils engineering report or a section
of the construction documents such as a floor plan or structural detail on an architectural drawing. Compliance reports, for
the different pathways through the code, are created by Energy Raters, insulation contractors, HVAC contractors and
others that are not "registered design professionals". There is no licensing requirement to be inconsistent with. The
inconsistency comes when code jurisdictions require compliance reports only be created by registered design
professionals. This small addition to the language makes it clear that this other distinct type of code required report is
needed to demonstrate compliance for permitting but does not need to be created by a registered design professional. As
the code is written "Other supporting data" and the reports listed can be construed to need to be created by a registered
design professional. Adding one crucial report category does not make a laundry list as suggested by the committee.
This language makes it more clear and defined.
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ADM54-16 Part II
IECC-RE: R103.1
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
R103.1 General. Construction documents, technical reports, compliance reports, and other supporting data shall be submitted
in one or more sets with each application for a permit. The construction documents and technical reports shall be prepared by
a registered design professional where required by the statutes of the jurisdiction in which the project is to be constructed.
Where special conditions exist, the code official is authorized to require necessary construction documents to be prepared by a
registered design professional.
Exception: The code official is authorized to waive the requirements for construction documents or other supporting data
if the code official determines they are not necessary to confirm compliance with this code.
Reason: It is not clear in the code that compliance reports are required for permitting for each pathway in the code. This small
addition makes it clear. In addition, compliance reports are not construction reports or tech reports such as a soil engineering
report, so do not have to be created by a design professional. This additional language demonstrates that compliance reports
do not have to be created by design professional, which positively impacts the ability for builders to use alternate means of
compliance with the code because they do not need to get a design professional involved. Lastly, this additional language
offers a more cost effective option for builders to demonstrate compliance with the code because design professionals are not
required to be used for the creation of the compliance reports.
Cost Impact: Will not increase the cost of construction
There would be no cost impact associated with this proposed definition. Infact, this additional language offers a more cost
effective option for builders to demonstrate compliance with the code because design professionals are not required to be used
for the creation of the compliance reports.
ADM54-16 Part II :
R103.1SCHWARZ13758
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: "and other supporting data" covers anything that the code official might require. The code doesn't need a
laundry list. The code official figures out what is needed.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Robert Schwarz, representing EnergyLogic, Inc. requests Approve as Submitted.
Commenter's Reason: I believe that the Committee did not understand the purpose of the code change proposal. RESCheck
software creates a compliance report which should not be construed as a technical document such as a soils engineering
report or a section of the construction documents such as a floor plan or structural detail on an architectural drawing.
Compliance reports, for the different pathways through the code, are created by Energy Raters, insulation contractors, HVAC
contractors and others that are not "registered design professionals". There is no licensing requirement to be inconsistent with.
The inconsistency comes when code jurisdictions require compliance reports only be created by registered design
professionals. This small addition to the language makes it clear that this other distinct type of code required report is needed
to demonstrate compliance for permitting but does not need to be created by a registered design professional. As the code is
written "Other supporting data" and the reports listed can be construed to need to be created by a registered design
professional. Adding one crucial report category does not make a laundry list as suggested by the committee. This language
makes it more clear and defined.
ADM54-16 Part II
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ADM55-16 Part I
IBC: [A] 104.1; IEBC: [A] 104.1; IFC: [A] 104.1; IFGC: [A] 104.1; IMC: [A] 104.1; IPC: [A] 104.1; IPSDC: [A] 104.1; IPMC:
[A] 104.1; ISPSC: [A] 104.1; IWUIC: [A] 104.1, [A] 104.2
Proposed Change as Submitted
Proponent : Richard Davidson, representing Self
2015 International Building Code
Revise as follows:
[A] 104.1 General. The building official is hereby authorized and directed to enforce the provisions of this code. The building
official shall have the authority to render interpretations of this code and to adopt policies and procedures in order to clarify the
application of its provisions. Such interpretations, policies and procedures shall be in compliance with the intent and purpose of
this code. Policies shall be in written form and be available to the public on request. Such policies and procedures shall not
have the effect of waiving requirements specifically provided for in this code.
2015 International Existing Building Code
Revise as follows:
[A] 104.1 General. The code official is hereby authorized and directed to enforce the provisions of this code. The code official
shall have the authority to render interpretations of this code and to adopt policies and procedures in order to clarify the
application of its provisions. Such interpretations, policies, and procedures shall be in compliance with the intent and purpose
of this code. Policies shall be in written form and be available to the public on request. Such policies and procedures shall not
have the effect of waiving requirements specifically provided for in this code.
2015 International Fire Code
Revise as follows:
[A] 104.1 General. The fire code official is hereby authorized and directed to enforce the provisions of this code and . The
fire code official shall have the authority to render interpretations of this code, and to adopt policies, and procedures, rules
and regulations in order to clarify the application of its provisions. Such interpretations, policies, procedures, rules and
regulations shall be in compliance with the intent and purpose of this code . Policies shall be in written form and be available to
the public on request. Such policies and procedures shall not have the effect of waiving requirements specifically provided for
in this code.
2015 International Fuel Gas Code
Revise as follows:
[A] 104.1 General. The code official is hereby authorized and directed to enforce the provisions of this code. The code official
shall have the authority to render interpretations of this code and to adopt policies and procedures in order to clarify the
application of its provisions. Such interpretations, policies and procedures shall be in compliance with the intent and purpose of
this code. Policies shall be in written form and be available to the public on request. Such policies and procedures shall not
have the effect of waiving requirements specifically provided in this code.
2015 International Mechanical Code
Revise as follows:
[A] 104.1 General. The code official is hereby authorized and directed to enforce the provisions of this code. The code official
shall have the authority to render interpretations of this code and to adopt policies and procedures in order to clarify the
application of its provisions. Such interpretations, policies and procedures shall be in compliance with the intent and purpose of
this code. Policies shall be in written form and be available to the public on request. Such policies and procedures shall not
have the effect of waiving requirements specifically provided for in this code.
2015 International Plumbing Code
Revise as follows:
[A] 104.1 General. The code official is hereby authorized and directed to enforce the provisions of this code. The code official
shall have the authority to render interpretations of this code and to adopt policies and procedures in order to clarify the
application of its provisions. Such interpretations, policies and procedures shall be in compliance with the intent and purpose of
this code. Policies shall be in written form and be available to the public on request. Such policies and procedures shall not
have the effect of waiving requirements specifically provided for in this code.
2015 International Private Sewage Disposal Code
Revise as follows:
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[A] 104.1 General. The code official is hereby authorized and directed to enforce the provisions of this code. The code official
shall have the authority to render interpretations of this code and to adopt policies and procedures in order to clarify the
application of its provisions. Such interpretations, policies and procedures shall be in compliance with the intent and purpose of
this code. Policies shall be in written form and be available to the public on request. Such policies and procedures shall not
have the effect of waiving requirements specifically provided for in this code.
2015 International Property Maintenance Code
Revise as follows:
[A] 104.1 General. The code official is hereby authorized and directed to enforce the provisions of this code. The code official
shall have the authority to render interpretations of this code and to adopt policies and procedures in order to clarify the
application of its provisions. Such interpretations, policies and procedures shall be in compliance with the intent and purpose of
this code. Policies shall be in written form and be available to the public on request. Such policies and procedures shall not
have the effect of waiving requirements specifically provided for in this code.
2015 International Swimming Pool and Spa Code
Revise as follows:
[A] 104.1 General. The code official is hereby authorized and directed to enforce the provisions of this code. The code official
shall have the authority to render interpretations of this code and to adopt policies and procedures in order to clarify the
application of its provisions. Such interpretations, policies and procedures shall be in compliance with the intent and purpose of
this code. Policies shall be in written form and be available to the public on request. Such policies and procedures shall not
have the effect of waiving requirements specifically provided for in this code.
2015 International Wildland-Urban Interface Code
Revise as follows:
[A] 104.1 Powers and duties of the code official General. The code official is hereby authorized and directed to enforce the
provisions of this code. The code official shall have the authority to render interpretations of this code and to adopt policies and
procedures in order to clarify the application of its provisions. Such interpretations, policies, and procedures shall be in
compliance with the intent and purpose of this code. Policies shall be in written form and be available to the public on request.
Such policies and procedures shall not have the effect of waiving requirements specifically provided for in this code.
[A] 104.2 Interpretations, rules and regulations. The code official shall have the power to render interpretations of this code
and to adopt and enforce rules and supplemental regulations to clarify the application of its provisions. Such interpretations,
rules and regulations shall be in conformance to the intent and purpose of this code.
A copy of such rules and regulations shall be filed with the clerk of the jurisdiction and shall be in effect immediately
thereafter. Additional copies shall be available for distribution to the public.
Reason: If policies aren't in writing, they can be made up on a whim. It is good business practice for uniformity and for the
public to know what those policies are. It can also help the building official remember what his policies are.
The editorial changes to the IFC and IWUIC are just for consistency with verbaige found in the other codes. There are no
changes in requirements. The IWUIC already required the policies in writing.

Cost Impact: Will not increase the cost of construction
This is a clarification of administration duties and will have no impacts on construction costs.
ADM55-16 Part I :
[A] 104.1DAVIDSON13687
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: Putting information in writing is already done as best practice. This provides vital information for the
contractor and provides transparency and protection for the process. The phrase "in written format" would allow for electronic
formats. This is not intended to prohibit direct communication between the code official and the contractor during an
inspections. Adding this new sentence and the other modification across all the codes improves consistency in application.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
[A] 104.1 General. The fire code official is hereby authorized and directed to enforce the provisions of this code. The fire
code andofficial shall have the authority to render interpretations of this code, and to adopt policies , procedures, rules
and procedures regulations in order to clarify the application of its provisions. Such interpretations, policies, procedures, rules
and regulations shall be in compliance with the intent and purpose of this code. Policies shall be in written form and be
available to the public on request. Such policies and procedures shall not have the effect of waiving requirements specifically
provided for in this code.
Commenter's Reason: The proposed change to the IFC reverts the IFC text back to what appears in the 2015 edition. It is
impractical to expect that the fire code official can enforce every provision of the code in every existing and new building in a
jurisdiction, and stating that the fire code official is directed to do this in the IFC is just fodder for a lawsuit anytime a noncompliant condition is associated with a loss. The change that was made to delete "rules and regulations" was inappropriate,
given that the following sentence continued to retain this text, yet the added text that followed did not. This text has been in the
IFC, with similar preceding text in legacy codes, for many years, and there has been no evidence presented to justify making a
change beyond a one paragraph opinion.
Public Comment 2:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Wildland-Urban Interface Code
[A] 104.1 General. The code official is hereby authorized and directed to enforce the provisions of this code. The code official
shall have the authority to render interpretations of this code and to adopt policies , procedures, rules and procedures
regulations in order to clarify the application of its provisions. Such interpretations, policies, and procedures shall be in
compliance with the intent , rules and purpose of this code. Policies shall be in written form and be available to the public on
request. Such policies and procedures regulations shall not have the effect of waiving requirements specifically provided for in
this code.
[A] 104.2 Interpretations, rules and regulations.
A copy of such policies, procedures, rules and regulations developed in accordance with Section 104.1 shall be filed with
the clerk of the jurisdiction and shall be in effect immediately thereafter.
Commenter's Reason: It is impractical to expect that the code official responsible for WUIC enforcement can enforce every
provision of the code in every existing and new building in a jurisdiction affected by this code, and stating that the code official
is directed to do this in the WUIC is just fodder for a lawsuit anytime a non-compliant condition is associated with a loss. There
has been no evidence presented to justify making the proposed change beyond a one paragraph opinion. Suggested revisions
better improve correlation of terminology with similar provisions in the IFC.
Proponent : Lee Kranz, City of Bellevue, WA, representing Washington Association of Building Officials
(lkranz@bellevuewa.gov) requests Disapprove.
Commenter's Reason: WABO TCD is opposed to ADM55-16 because we feel it limits the building official's ability to render
interpretations. This is because every time a new interpretation is made the building official may be called into question as to
why there is no "written" policy on the issue thereby rendering the interpretation invalid and not legal because it was not in
writing. We agree that policies should be memorialized in writing, which we assume to be common administrative practice with
the majority building officials, but as proposed, it creates a potential for a legal decisions that were not intended. It should be
noted that the proposed code change does not specify a timeline as to how long the building official has to create the written
policy thereby opening more areas of dispute and acrimony. One other aspect of the proposal that creates confusion is that it
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only applies to policies and not to interpretations and procedures which are included in the preceding sentence along with
policies. Policies and procedures are closely related and one may be confused with the other. Interpretations may also be
confused with policies or procedures so if there is a need for written policies, should it not also apply to interpretations and
procedures?
Building codes, by their nature, are written policies so there is at least some potential for this proposal to blur the lines of
whether a written policy is crossing over into the realm of being written code. We believe that building officials understand the
importance of knowing when it is necessary to write policies so there is no reason to put it in the code. This code change
is ambiguous, over burdensome, unnecessary and will lead to contentious debates with no added value.

ADM55-16 Part I
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM55-16 Part II
IRC: R104.1
Proposed Change as Submitted
Proponent : Richard Davidson, representing Self
2015 International Residential Code
Revise as follows:
R104.1 General. The building official is hereby authorized and directed to enforce the provisions of this code. The
building official shall have the authority to render interpretations of this code and to adopt policies and procedures in order
to clarify the application of its provisions. Such interpretations, policies and procedures shall be in conformance with the
intent and purpose of this code. Policies shall be in written form and be available to the public on request. Such policies
and procedures shall not have the effect of waiving requirements specifically provided for in this code.
Reason: If policies aren't in writing, they can be made up on a whim. It is good business practice for uniformity and for the
public to know what those policies are. It can also help the building official remember what his policies are.
The editorial changes to the IFC and IWUIC are just for consistency with verbaige found in the other codes. There are no
changes in requirements. The IWUIC already required the policies in writing.

Cost Impact: Will not increase the cost of construction
This is a clarification of administration duties and will have no impacts on construction costs.
ADM55-16 Part II
: R104.1DAVIDSON13688
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: If we have to keep a policy for all of these items it would create much paperwork that we do not
necessarily need. This should be to the owner, not the building official.
Assembly Action:
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ADM56-16 Part II
IECC-RE: R104.1, R104.2, R104.2.1, R104.2.2, R104.2.3, R104.2.4, R104.2.5
Proposed Change as Submitted
Proponent : Hope Medina, representing Colorado Chapter of ICC (hmedina@coloradocode.net)
2015 International Energy Conservation Code
SECTION R104 INSPECTIONS
Revise as follows:
R104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official or code
official, his or her designated agent, or approved agency, and such construction or work shall remain accessible and exposed
for inspection purposes until approved. Approval as a result of an inspection shall not be construed to be an approval of a
violation of the provisions of this code or of other ordinances of the jurisdiction. Inspections presuming to give authority to
violate or cancel the provisions of this code or of other ordinances of the jurisdiction shall be valid. It shall be the duty of the
permit applicant to cause the work to remain accessible and exposed for inspection purposes. Neither the code official nor the
jurisdiction shall be liable for expense entailed in the removal or replacement of any material, product, system or building
component required to allow inspection to validate compliance with this code.
R104.2 Required inspections. The code official or his or her designated agent, or approved agency, upon notification, shall
make the inspections set forth in Sections R104.2.1 through R104.2.5.
R104.2.1 Footing and foundation inspection insulation. Inspections associated with footings and foundations shall verify
compliance with the code as to R-value footing and/or foundation insulation R-value, location, thickness, depth of burial and
protection of insulation as required by the code and approved, approved plans and specifications.
R104.2.2 Framing and rough-in inspection Thermal envelope. Inspections at framing and rough-in shall be made before
application of interior finish and shall verify compliance with the code as to types correct type of insulation and corresponding
R, the R-values and their , the correct location and proper installation; of insulation, the correct fenestration properties (U-factor
and , the U-factor, SHGC) and proper installation; , VT, and air leakage controls are properly installed as required by the code
and , approved plans and specifications.
R104.2.3 Plumbing rough-in inspection system. Inspections at plumbing rough-in shall verify compliance the type of
insulation, the R-values, the protection required, controls, and heat traps as required by the code and approved, approved
plans and specifications as to types of insulation and corresponding R-values and protection, and required control.
R104.2.4 Mechanical rough-in inspection system. Inspections at mechanical rough-in shall verify compliance the installed
HVAC equipment for the correct type and size, controls, insulation R-values, system and damper air leakage, minimum fan
efficiency, energy recovery and economizer as required by the code and approved, approved plans and specifications as to
installed HVAC equipment type and size, required controls, system insulation and corresponding R-value, system air leakage
control, programmable thermostats, dampers, whole-house ventilation, and minimum fan efficiency.
Exception: Systems serving multiple dwelling units shall be inspected in accordance with Section C104.2.4.
R104.2.5 Final inspection. The building shall have a final inspection and shall not be occupied until approved.
The final inspection shall include verification of the installation and proper operation of all required building systems building
controls, equipment and controls and their proper operation and the documentation verifying activities associated with required
number of high-efficacy lamps and fixturesbuilding commissioning have been conducted in accordance with Section C408.
Reason: How this section is currently written it appears that if an inspection is not performed when listed in the order or at the
inspection listed below they would not be compliant with the code. Several of those listed inspections required would not
normally even been installed or completed at the time that these are being required in these sections.
The inspections that are listed are not inspections that would be required by the IECC. These inspections would be
required by the IBC, IMC, IPC, and IRC. The Inspection section titles have been changed to reflect items and requirements that
are found in the IECC.
Our Theme: A Code for the End User
Is the code section completely understandable to the end user?
Is the code section or requirement easy to find?
Is the code requirement even doable in the real world?
Will the code requirement really save energy or only on paper?

Cost Impact: Will not increase the cost of construction
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This is just a rewording of existing sections for clarity. There are no changes in the code requiremets and therefore, no impact
to the cost of construction.
ADM56-16 Part II :
R104MEDINA13745
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: This is much too detailed for a code official's purposes.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official, his or
her designated agent, or approved agency, and such construction or work shall remain accessible and exposed for inspection
purposes until approved. Approval as a result of an inspection shall not be construed to be an approval of a violation of the
provisions of this code or of other ordinances of the jurisdiction. Inspections presuming to give authority to violate or cancel the
provisions of this code or of other ordinances of the jurisdiction shall not be valid. It shall be the duty of the permit applicant to
cause the work to remain accessible and exposed for inspection purposes. Neither the code official nor the jurisdiction shall be
liable for expense entailed in the removal or replacement of any material, product, system or building component required to
allow inspection to validate compliance with this code.
Commenter's Reason: This public comment is to address an error in cdpACCESS when it was origionally submitted that had
omitted the word "not".
The intent of the section is to correct the language in these sections. How it is written currently it appears that the inspections
must be performed at the phase of contruction that was set up for residential building, plumbing, and mechanical. It is not set
up for when things would be inspected for energy items. The titles have been corrected to reflect the type of inspections that
would reflect the requriements of the energy code.

ADM56-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM56-16 Part I
IECC-CE: C104.1, C104.2, C104.2.1, C104.2.2, C104.2.3, C104.2.4, C104.2.5, C104.2.6
Proposed Change as Submitted
Proponent : Hope Medina, representing Colorado Chapter of ICC (hmedina@coloradocode.net)
2015 International Energy Conservation Code
Revise as follows:
SECTION C104 INSPECTIONS
C104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official or
his or her designated agent, or approved agency, and such construction or work shall remain accessible and exposed for
inspection purposes until approved. Approval as a result of an inspection shall not be construed to be an approval of a
violation of the provisions of this code or of other ordinances of the jurisdiction. Inspections presuming to give authority to
violate or cancel the provisions of this code or of other ordinances of the jurisdiction shall be valid. It shall be the duty of
the permit applicant to cause the work to remain accessible and exposed for inspection purposes. Neither the code official
nor the jurisdiction shall be liable for expense entailed in the removal or replacement of any material, product, system or
building component required to allow inspection to validate compliance with this code.
C104.2 Required inspections. The code official, or his or her designated agent, or approved agency, upon notification,
shall make the inspections set forth in Sections C104.2.1 through C104.2.6.
C104.2.1 Footing and foundation inspection. insulation Inspections associated with footings and foundations shall
verify compliance with the code as to R-value footing and/or foundation insulation R-value, location, thickness, depth of
burial and protection of insulation as required by the code and approved, approved plans and specifications.
C104.2.2 Framing and rough-in inspection. Thermal envelope Inspections at framing and rough-in shall be made
before application of interior finish and shall verify compliance with the code as to types correct type of insulation and
corresponding R, the R-values and their , the correct location and proper installation; of insulation, the correct fenestration
properties (U-factor , the U-factor, SHGC and , VT) and proper installation; , and air leakage controls are properly installed
as required by the code and , approved plans and specifications.
C104.2.3 Plumbing rough-in inspection. system Inspections at plumbing rough-in shall verify compliance the type of
insulation, the R-values, the protection required, controls, and heat traps as required by the code and approved, approved
plans and specifications as to types of insulation and corresponding R-values and protection; required controls; and
required heat traps.
C104.2.4 Mechanical rough-in inspection. system Inspections at mechanical rough-in shall verify compliance the
installed HVAC equipment for the correct type and size, controls, insulation R-values, system and damper air leakage,
minimum fan efficiency, energy recovery and economizer as required by the code and approved, approved plans and
specifications as to installed HVAC equipment type and size; required controls, system insulation and corresponding Rvalue; system and damper air leakage; and required energy recovery and economizers.
C104.2.5 Electrical rough-in inspection system. Inspections at electrical rough-in shall verify compliance lighting
systems controls, components, and meters as required by the code and approved, approved plans and specifications as to
installed lighting systems, components and controls; and installation of an electric meter for each dwelling unit.
C104.2.6 Final inspection. The building shall have a final inspection and shall not be occupied until approved.
The final inspection shall include verification of the installation and proper operation of all required building controls, and
documentation verifying activities associated with required building commissioning have been conducted and findings of
noncompliance corrected. Buildings, or portions thereof, shall not be considered for a final inspection until the code official
has received a letter of transmittal from the building owner acknowledging that the building owner has received the
Preliminary Commissioning Report as required in accordance with Section C408.2.4 C408.
Reason: How this section is currently written it appears that if an inspection is not performed when listed in the order or at
the inspection listed below they would not be compliant with the code. Several of those listed inspections required would
not normally even been installed or completed at the time that these are being required in these sections.
The inspections that are listed are not inspections that would be required by the IECC. These inspections would be
required by the IBC, IMC, IPC, and IRC. The Inspection section titles have been changed to reflect items and requirements
that are found in the IECC.
Our Theme: A Code for the End User
Is the code section completely understandable to the end user?

2016 ICC PUBLIC COMMENT AGENDA

Page 98

Is the code section or requirement easy to find?
Is the code requirement even doable in the real world?
Will the code requirement really save energy or only on paper?

Cost Impact: Will not increase the cost of construction
This is just rewording an existing section
ADM56-16 Part I
: C104.1MEDINA13744
Public Hearing Results

Part I
Committee Action:

Approved as Modified

Modification:
C104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official or his or
her designated agent, or approved agency, and such construction or work shall remain accessible and exposed for inspection
purposes until approved. Approval as a result of an inspection shall not be construed to be an approval of a violation of the
provisions of this code or of other ordinances of the jurisdiction. Inspections presuming to give authority to violate or cancel
the provisions of this code or of other ordinances of the jurisdiction shall not be valid. It shall be the duty of the permit applicant
to cause the work to remain accessible and exposed for inspection purposes. Neither the code official nor the jurisdiction shall
be liable for expense entailed in the removal or replacement of any material, product, system or building component required to
allow inspection to validate compliance with this code.
Committee Reason: This provides appropriate language and cleanup for this code and correlates with the ICC base codes.
The Modification corrects an error made by omitting the word "not."
Assembly Action:
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ADM57-16 Part I
IECC-CE: C104.1, C104.2, C104.2.1, C104.2.2, C104.2.3, C104.2.4, C104.2.5, C104.2.6
Proposed Change as Submitted
Proponent : Hope Medina, representing Colorado Chapter of ICC (hmedina@coloradocode.net)
2015 International Energy Conservation Code
Revise as follows:
SECTION C104 INSPECTIONS
C104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official or his or
her designated agent, or approved agency, and such construction or work shall remain accessible and exposed for inspection
purposes until approved. Approval as a result of an inspection shall not be construed to be an approval of a violation of the
provisions of this code or of other ordinances of the jurisdiction. Inspections presuming to give authority to violate or cancel the
provisions of this code or of other ordinances of the jurisdiction shall be valid. It shall be the duty of the permit applicant to
cause the work to remain accessible and exposed for inspection purposes. Neither the code official nor the jurisdiction shall be
liable for expense entailed in the removal or replacement of any material, product, system or building component required to
allow inspection to validate compliance with this code.
C104.2 Required Energy inspections. The code official or
Requirements of this code shall pass inspection prior to issuance of a certificate of occupancy for the building. Inspections
shall be performed by the code official, his or her designated agent, upon notification, shall make the inspections set forth in
Sections C104.2.1 through C104.2.6 or approved agency.
Delete without substitution:
C104.2.1 Footing and foundation inspection. Inspections associated with footings and foundations shall verify compliance
with the code as to R-value, location, thickness, depth of burial and protection of insulation as required by the code and
approved plans and specifications.
C104.2.2 Framing and rough-in inspection. Inspections at framing and rough-in shall be made before application of interior
finish and shall verify compliance with the code as to types of insulation and corresponding R-values and their correct location
and proper installation; fenestration properties (U-factor, SHGC and VT) and proper installation; and air leakage controls as
required by the code and approved plans and specifications.
C104.2.3 Plumbing rough-in inspection. Inspections at plumbing rough-in shall verify compliance as required by the code
and approved plans and specifications as to types of insulation and corresponding R-values and protection; required controls;
and required heat traps.
C104.2.4 Mechanical rough-in inspection. Inspections at mechanical rough-in shall verify compliance as required by the
code and approved plans and specifications as to installed HVAC equipment type and size; required controls, system insulation
and corresponding R-value; system and damper air leakage; and required energy recovery and economizers.
C104.2.5 Electrical rough-in inspection. Inspections at electrical rough-in shall verify compliance as required by the code
and approved plans and specifications as to installed lighting systems, components and controls; and installation of an electric
meter for each dwelling unit.
C104.2.6 Final inspection. The building shall have a final inspection and shall not be occupied until approved. The final
inspection shall include verification of the installation and proper operation of all required building controls, and documentation
verifying activities associated with required building commissioning have been conducted and findings of noncompliance
corrected. Buildings, or portions thereof, shall not be considered for a final inspection until the code official has received a
letter of transmittal from the building owner acknowledging that the building owner has received the Preliminary Commissioning
Report as required in Section C408.2.4.
Reason: We are requiring for more energy efficient building to be built, but we have over complicated or require the wrong
type of inspection to be performed. This change will require for energy inspection to be performed when required. This change
allows for the required inspections to be performed, but does not become a laundry list that must be maintained with each
cycle.
Our Theme: A Code for the End User
Is the code section completely understandable to the end user?
Is the code section or requirement easy to find?
Is the code requirement even doable in the real world?
Will the code requirement really save energy or only on paper?
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Cost Impact: Will not increase the cost of construction
This is not a new requirement.
ADM57-16 Part I :
C104MEDINA13746
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The various inspection sections should not be removed because such sections indicate that these
inspections need to be performed. Focusing only on energy could cause inspection problem for things such as footings. The
current text has not caused enforcement problems.
Assembly Motion:
Online Vote Results:
Support: 42.56% (103) Oppose: 57.44% (139)
Assembly Action:

As Modified
Failed
None

Online Floor Modification:
C104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official or his or her
designated agent, or approved agency, and such construction or work shall remain accessible and exposed for inspection
purposes until approved. Approval as a result of an inspection shall not be construed to be an approval of a violation of the
provisions of this code or of other ordinances of the jurisdiction. Inspections presuming to give authority to violate or cancel the
provisions of this code or of other ordinances of the jurisdiction shall not be valid. It shall be the duty of the permit applicant to
cause the work to remain accessible and exposed for inspection purposes. Neither the code official nor the jurisdiction shall be
liable for expense entailed in the removal or replacement of any material, product, system or building component required to allow
inspection to validate compliance with this code.
Individual Consideration Agenda
Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official or his or
her designated agent, or approved agency, and such construction or work shall remain accessible and exposed for inspection
purposes until approved. Approval as a result of an inspection shall not be construed to be an approval of a violation of the
provisions of this code or of other ordinances of the jurisdiction. Inspections presuming to give authority to violate or cancel the
provisions of this code or of other ordinances of the jurisdiction shall not be valid. It shall be the duty of the permit applicant to
cause the work to remain accessible and exposed for inspection purposes. Neither the code official nor the jurisdiction shall be
liable for expense entailed in the removal or replacement of any material, product, system or building component required to
allow inspection to validate compliance with this code.
Commenter's Reason: This public comments corrects issues with the sections of the code for inspections. This code is
different than what would be required for building, mechaincal, or plumbing inspections these disciplines have an established
set of inspections. Energy is forever evolving to accomodate for innovative technology to assist in achieving energy
efficiency.
ADM57-16 Part I

2016 ICC PUBLIC COMMENT AGENDA

Page 101

ADM57-16 Part II
IECC-RE: R104.1, R104.2, R104.2.1, R104.2.2, R104.2.3, R104.2.4, R104.2.5
Proposed Change as Submitted
Proponent : Hope Medina, representing Colorado Chapter of ICC (hmedina@coloradocode.net)
2015 International Energy Conservation Code
SECTION R104 INSPECTIONS
Revise as follows:
R104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code officialcode
official or his or her designated agent, or approved agency, and such construction or work shall remain accessible and
exposed for inspection purposes until approved. Approval as a result of an inspection shall not be construed to be an approval
of a violation of the provisions of this code or of other ordinances of the jurisdiction. Inspections presuming to give authority to
violate or cancel the provisions of this code or of other ordinances of the jurisdiction shall be valid. It shall be the duty of the
permit applicant to cause the work to remain accessible and exposed for inspection purposes. Neither the code official nor the
jurisdiction shall be liable for expense entailed in the removal or replacement of any material, product, system or building
component required to allow inspection to validate compliance with this code.
R104.2 Required inspections. The code official or
Requirements of this code shall pass inspection prior to issuance of a certificate of occupancy for the building. Inspections shall
be perforemed by the code official, his or her designated agent, upon notification, shall make the inspections set forth in
Sections R104.2.1 through R104.2.5 or approved agency.
Delete without substitution:
R104.2.1 Footing and foundation inspection. Inspections associated with footings and foundations shall verify compliance
with the code as to R-value, location, thickness, depth of burial and protection of insulation as required by the code and
approved plans and specifications.
R104.2.2 Framing and rough-in inspection. Inspections at framing and rough-in shall be made before application of interior
finish and shall verify compliance with the code as to types of insulation and corresponding R-values and their correct location
and proper installation; fenestration properties (U-factor and SHGC) and proper installation; and air leakage controls as
required by the code and approved plans and specifications.
R104.2.3 Plumbing rough-in inspection. Inspections at plumbing rough-in shall verify compliance as required by the code
and approved plans and specifications as to types of insulation and corresponding R-values and protection, and required
control.
R104.2.4 Mechanical rough-in inspection. Inspections at mechanical rough-in shall verify compliance as required by the
code and approved plans and specifications as to installed HVAC equipment type and size, required controls, system insulation
and corresponding R-value, system air leakage control, programmable thermostats, dampers, whole-house ventilation, and
minimum fan efficiency.
Exception: Systems serving multiple dwelling units shall be inspected in accordance with Section C104.2.4.
R104.2.5 Final inspection. The building shall have a final inspection and shall not be occupied until approved. The final
inspection shall include verification of the installation of all required building systems, equipment and controls and their proper
operation and the required number of high-efficacy lamps and fixtures.
Reason: We are requiring for more energy efficient building to be built, but we have over complicated or require the wrong
type of inspection to be performed. This change will require for energy inspection to be performed when required. This change
allows for the required inspections to be performed, but does not become a laundry list that must be maintained with each
cycle.
Our Theme: A Code for the End User
Is the code section completely understandable to the end user?
Is the code section or requirement easy to find?
Is the code requirement even doable in the real world?
Will the code requirement really save energy or only on paper?

Cost Impact: Will not increase the cost of construction
This is not a new requirement.
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ADM57-16 Part II :
R104.1MEDINA13747
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: Conistent with prior action on ADM56 Part II. The proposed requirements are much too detailed for a code
official's purposes.
Assembly Motion:
Online Vote Results:
Support: 38.79% (83) Oppose: 61.21% (131)
Assembly Action:

As Modified
Failed
None

Online Floor Modification:
Revise as follows:
R104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official or his or her
designated agent, or approved agency, and such construction or work shall remain accessible and exposed for inspection
purposes until approved. Approval as a result of an inspection shall not be construed to be an approval of a violation of the
provisions of this code or of other ordinances of the jurisdiction. Inspections presuming to give authority to violate or cancel the
provisions of this code or of other ordinances of the jurisdiction shall not be valid. It shall be the duty of the permit applicant to
cause the work to remain accessible and exposed for inspection purposes. Neither the code official nor the jurisdiction shall be
liable for expense entailed in the removal or replacement of any material, product, system or building component required to allow
inspection to validate compliance with this code.
Individual Consideration Agenda
Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official or his or
her designated agent, or approved agency, and such construction or work shall remain accessible and exposed for inspection
purposes until approved. Approval as a result of an inspection shall not be construed to be an approval of a violation of the
provisions of this code or of other ordinances of the jurisdiction. Inspections presuming to give authority to violate or cancel the
provisions of this code or of other ordinances of the jurisdiction shall not be valid. It shall be the duty of the permit applicant to
cause the work to remain accessible and exposed for inspection purposes. Neither the code official nor the jurisdiction shall be
liable for expense entailed in the removal or replacement of any material, product, system or building component required to
allow inspection to validate compliance with this code.
Commenter's Reason: This public comments corrects issues with the sections of the code for inspections. This code is
different than what would be required for building, mechaincal, or plumbing inspections these disciplines have an established
set of inspections. Energy is forever evolving to accomodate for innovative technology to assist in achieving energy efficiency.
ADM57-16 Part II
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ADM58-16 Part IV
IRC: R104.11
Proposed Change as Submitted
Proponent : Dru Meadows, theGreenTeam, Inc., representing Walmart (dmeadows@thegreenteaminc.com)
2015 International Residential Code
Revise as follows:
R104.11 Alternative materials, design and methods of construction and equipment. The provisions of this code are not
intended to prevent the installation of any material or to prohibit any design or method of construction not specifically
prescribed by this code, provided that any such alternative has been approved. An alternative material, design or method of
construction shall be approvedwhere the building officialfinds that the proposed design is satisfactory and complies with the
intent of the provisions of this code, and that the material, method or work offered is, for the purpose intended, not less than the
equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety. Compliance
with the specific performance-based performance based provisions of the International Codes shall be an alternative to the
specific requirements of this code. Where the alternative material, design or method of construction is not approved, the
building officialshall respond in writing, stating the reasons why the alternative was not approved.
Reason: This proposal provides some minor revisions to improve consistency between the model codes. There are no
changes proposed to IBC. The section was included so that it is clear where the proposed language comes from.

Cost Impact: Will not increase the cost of construction
The proposed language does not include any new requirements, so there are no new costs.
ADM58-16 Part IV
: R104.11MEADOWS13743
Public Hearing Results

Part IV
Committee Action:

Disapproved

Committee Reason: The proposal is redundant with information already contained in the code and, therefore, is unnecessary.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Theresa Weston, DuPont Protective Solutions, representing DuPont Building Innovations
(theresa.a.weston@dupont.com) requests Approve as Submitted.
Commenter's Reason: As stated in the original proposal reason statement this will bring better consistency between the
codes. This is especially true now that the other three parts of this proposal were approved in the Committee Hearings. The
language from the IBC that is proposed to be included in the IRC will provide enhanced guidance on consideration of
alternative materials, design and methods and will aid new product and system innovation and code compliance processes.
ADM58-16 Part IV
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM58-16 Part I
IEBC: [A] 104.11; IFC: [A] 104.9; IFGC: [A] 105.2; IMC: [A] 105.2; IPC: [A] 105.2; IPSDC: [A] 105.2; IPMC: [A]
105.2; ISPSC: [A] 104.9; IWUIC: [A] 105.3
Proposed Change as Submitted
Proponent : Dru Meadows, theGreenTeam, Inc., representing Walmart (dmeadows@thegreenteaminc.com)
2015 International Building Code
Revise as follows:
[A] 104.11 Alternative materials, design and methods of construction and equipment. The provisions of this code
are not intended to prevent the installation of any material or to prohibit any design or method of construction not
specifically prescribed by this code, provided that any such alternative has been approved. An alternative material, design
or method of construction shall be approved where the building official finds that the proposed design is satisfactory and
complies with the intent of the provisions of this code, and that the material, method or work offered is, for the purpose
intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance,
durability and safety. Where the alternative material, design or method of construction is not approved, the building official
shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Existing Building Code
Revise as follows:
[A] 104.11 Alternative materials, design and methods of construction, and equipment. The provisions of this code
are not intended to prevent the installation of any material or to prohibit any design or method of construction not
specifically prescribed by this code, provided that any such alternative has been approved. An alternative material, design,
or method of construction shall be approved where the code official finds that the proposed design is satisfactory and
complies with the intent of the provisions of this code, and that the material, method, or work offered is, for the purpose
intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance,
durability and safety. Where the alternative material, design or method of construction is not approved, the code official
shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Fire Code
Revise as follows:
[A] 104.9 Alternative materials, design and methods of construction and equipment. The provisions of this code
are not intended to prevent the installation of any material or to prohibit any design or method of construction not
specifically prescribed by this code, provided that any such alternative has been approved. The fire code official is
authorized to approve an An alternative material, design or method of construction shall be approved where the fire code
officialfinds that the proposed design is satisfactory and complies with the intent of the provisions of this code, and that the
material, method or work offered is, for the purpose intended, at least not less than the equivalent of that prescribed in this
code in quality, strength, effectiveness, fire resistance, durability and safety. Where the alternative material, design or
method of construction is not approved, the fire code official shall respond in writing, stating the reasons why the
alternative was not approved.
2015 International Fuel Gas Code
Revise as follows:
[A] 105.2 Alternative materials, design and methods, appliances of construction and equipment. The provisions
of this code are not intended to prevent the installation of any material or to prohibit any design or method of construction
not specifically prescribed by this code, provided that any such alternative has been approved. An alternative material,
design or method of construction shall be approved where the code official finds that the proposed design is satisfactory
and complies with the intent of the provisions of this code, and that the material, method or work offered is, for the purpose
intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance,
durability and safety. Where the alternative material, design or method of construction is not approved, the code official
shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Mechanical Code
Revise as follows:
[A] 105.2 Alternative materials, methods, equipment design and appliances methods of construction and
equipment. The provisions of this code are not intended to prevent the installation of any material or to prohibit any
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design or method of construction not specifically prescribed by this code, provided that any such alternative has been
approved. An alternative material, design or method of construction shall be approved where the code official finds that the
proposed design is satisfactory and complies with the intent of the provisions of this code, and that the material, method or
work offered is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality, strength,
effectiveness, fire resistance, durability and safety. Where the alternative material, design or method of construction is not
approved, the code official shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Plumbing Code
Revise as follows:
[A] 105.2 Alternative materials, design and methods of construction and equipment. The provisions of this code
are not intended to prevent the installation of any material or to prohibit any design or method of construction not
specifically prescribed by this code, provided that any such alternative has been approved. . An alternative material, design
or method of construction shall be approved where the code official finds that the proposed alternative material, method or
equipment design is satisfactory and complies with the intent of the provisions of this code, and that the material, method
or work offered is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality, strength,
effectiveness, fire resistance, durability and safety. Where the alternative material, design or method of construction is not
approved, the code official shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Private Sewage Disposal Code
Revise as follows:
[A] 105.2 Alternative materials, design and methods of construction and equipment. The provisions of this code
are not intended to prevent the installation of any material or to prohibit any design or method of construction not
specifically prescribed by this code, provided that any such alternative has been approved. An alternative material, design
or method of construction shall be approved where the code official finds that the proposed design is satisfactory and
complies with the intent of the provisions of this code, and that the material, method or work offered is, for the purpose
intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance,
durability and safety. Where the alternative material, design or method of construction is not approved, the code official
shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Property Maintenance Code
Revise as follows:
[A] 105.2 Alternative materials, design and methods of construction and equipment. The provisions of this code
are not intended to prevent the installation of any material or to prohibit any design or method of construction not
specifically prescribed by this code, provided that any such alternative has been approved. An alternative material, design
or method of construction shall be approved where the code official finds that the proposed design is satisfactory and
complies with the intent of the provisions of this code, and that the material, method or work offered is, for the purpose
intended, at least not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire
resistance, durability and safety. Where the alternative material, design or method of construction is not approved, the
code official shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Swimming Pool and Spa Code
Revise as follows:
[A] 104.9 Alternative materials, design and methods of construction and equipment. The provisions of this code
are not intended to prevent the installation of any material or to prohibit any design or method of construction not
specifically prescribed by this code, provided that any such alternative has been approved. An alternative material, design
or method of construction shall be approved where the code official finds that the proposed design is satisfactory and
complies with the intent of the provisions of this code, and that the material, method or work offered is, for the purpose
intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance,
durability and safety. Where the alternative material, design or method of construction is not approved, the code official
shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Wildland-Urban Interface Code
Revise as follows:
[A] 105.3 Alternative materials or , design and methods. The provisions of this code official, in concurrence with
approval from are not intended to prevent the building official and fire chief, is authorized installation of any material or to
approve alternative materials prohibit any design or methods method not specifically prescribed by this code, provided that
any such alternative has been approved. An alternative material, design or method shall be approved where the code
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official building official in concurrence with the fire chief finds that the proposed design, use or operation satisfactorily is
satisfactory and complies with the intent of the provisions of this code, and that the alternative material, method or work
offered is, for the purpose intended, at least not less than the equivalent to the level of that prescribed in this code in
quality, strength, effectiveness, fire resistancefire resistance, durability and safety prescribed by this code. Approvals
under the authority herein contained shall be subject to the approval of the building official where the alternate material or
method involves matters regulated by the International Building Code.
The code official shall require that sufficient evidence or proof be submitted to substantiate any claims made regarding
the use of alternative materials or methods. The details of any action granting approval of an alternative shall be recorded
and entered in the files of the code enforcement agency. Where the alternative material, design or method of construction
is not approvedapproved, the code
building official shall respond in writing, stating the reasons why the alternative was
not approvedapproved.
Reason: This proposal provides some minor revisions to improve consistency between the model codes. There are no
changes proposed to IBC. The section was included so that it is clear where the proposed language comes from.

Cost Impact: Will not increase the cost of construction
The proposed language does not include any new requirements, so there are no new costs.
ADM58-16 Part I
: [A] 105.2MEADOWS13740
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: It is important to be consistent across codes for what is meant with regards to alternative materials,
design and methods. This is a good coordination effort.
Assembly Action:
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

ADM58-16 Part II
IECC-CE: 102, C102.1
Proposed Change as Submitted
Proponent : Dru Meadows, theGreenTeam, Inc., representing Walmart (dmeadows@thegreenteaminc.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION C102 ALTERNATE ALTERNATIVE MATERIALS—METHOD , DESIGN AND METHODS OF
CONSTRUCTION, DESIGN OR INSULATING SYSTEMS AND EQUIPMENT
C102.1 General. This
The provisions of this code is are not intended to prevent the use installation of any material, or to prohibit any design or
method of construction, design or insulating system not specifically prescribed herein by this code, provided that any such
construction alternative has been approved. An alternative material, design or insulating system has been method of
construction shall beapproved by where the code official as meeting finds that the proposed design is satisfactory and
complies with the intent of the provisions of this code, and that the material, method or work offered is, for the purpose
intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance,
durability and safety. Where the alternative material, design or method of construction is not approved, the code official
shall respond in writing, stating the reasons why the alternative was not approved.
Reason: This proposal provides some minor revisions to improve consistency between the model codes. There are no
changes proposed to IBC. The section was included so that it is clear where the proposed language comes from.

Cost Impact: Will not increase the cost of construction
The proposed language does not include any new requirements, so there are no new costs.
ADM58-16 Part II
: C102MEADOWS13741
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published reason statements.
Assembly Action:
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NOTE: PART III DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL
PURPOSES ONLY

ADM58-16 Part III
IECC-RE: R102.1
Proposed Change as Submitted
Proponent : Dru Meadows, theGreenTeam, Inc., representing Walmart (dmeadows@thegreenteaminc.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION R102 ALTERNATIVE MATERIALS, DESIGN AND METHODS OF CONSTRUCTION AND EQUIPMENT
R102.1 General. The provisions of this code are not intended to prevent the installation of any material or to prohibit any
design or method of construction not specifically prescribed by this code, provided that any such alternative has been
approvedapproved. The code official shall be permitted to approve an An alternative material, design or method of
construction shall be approved where the code officialfinds that the proposed design is satisfactory and complies with the
intent of the provisions of this code, and that the material, method or work offered is, for the purpose intended, at least not
less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and
safety. Where the alternative material, design or method of construction is not approved, the code official shall respond in
writing, stating the reasons why the alternative was not approved.
Reason: This proposal provides some minor revisions to improve consistency between the model codes. There are no
changes proposed to IBC. The section was included so that it is clear where the proposed language comes from.

Cost Impact: Will not increase the cost of construction
The proposed language does not include any new requirements, so there are no new costs.
ADM58-16 Part
III : R102MEADOWS13742
Public Hearing Results

Part III
Committee Action:

Approved as Modified

Modification:
R102.1 General. The provisions of this code are not intended to prevent the installation of any material or to prohibit any
design or method of construction not specifically prescribed by this code, provided that any such alternative has been
approved. An alternative material, design or method of construction shall be approvedwhere the building officialfinds that the
proposed design is satisfactory and complies with the intent of the provisions of this code, and that the material, method or
work offered is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality, strength,
effectiveness, fire resistance, durability and safety. Compliance with the specific performance-based performance based
provisions of the International Codes shall be an alternative to the specific requirements of this code. Where the alternative
material, design or method of construction is not approved, the building officialshall respond in writing, stating the reasons why
the alternative was not approved.
Committee Reason: The modification was made because without a standard in place, quality is nebulous to define.
The proposal as modified was approval because this is a good list of things that could be thought about during review of an
alternative.
Assembly Action:
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ADM60-16 Part I
IBC: [A] 104.11; IEBC: [A] 104.11; IFC [A] 104.9; IFGC: [A] 105.2; IMC: [A] 105.2; IPC: [A] 105.2; IPSDC [A] 105.2;
IPMC: [A] 105.2; ISPSC: [A] 104.9; IWUIC: [A] 105.3
Proposed Change as Submitted
Proponent : Rebecca Baker, representing Jefferson County CO, Colorado Chapter ICC (bbaker@co.jefferson.co.us)
2015 International Building Code
Revise as follows:
[A] 104.11 Alternative materials, design and methods of construction and equipment. The provisions of this code are
not intended to prevent the installation of any material or to prohibit any design or method of construction not specifically
prescribed by this code, provided that any such alternative has been approved. An alternative material, design or method of
construction shall be approved where reviewed by the building officialfinds . To be approved, the building official shall find
that the proposed design is satisfactory and complies with the intent of the provisions of this code, and that the material,
method or work offered is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality,
strength, effectiveness, fire resistance, durability and safety. Where the alternative material, design or method of construction is
not approved, the building official shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Existing Building Code
Revise as follows:
[A] 104.11 Alternative materials, design and methods of construction, and equipment. The provisions of this code are
not intended to prevent the installation of any material or to prohibit any design or method of construction not specifically
prescribed by this code, provided that any such alternative has been approvedapproved. An alternative material, design, or
method of construction shall be approved where reviewed by the code official .finds To be approved, the code official shall
find that the proposed design is satisfactory and complies with the intent of the provisions of this code, and that the material,
method, or work offered is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality,
strength, effectiveness, fire resistance, durability and safety. Where the alternative material, design or method of construction is
not approved, the code official shall respond in writing, stating the reasons the alternative was not approved.
2015 International Fire Code
Revise as follows:
[A] 104.9 Alternative materials and methods. The provisions of this code are not intended to prevent the installation of any
material or to prohibit any method of construction not specifically prescribed by this code, provided that any such alternative
has been approved. The fire code official is authorized to approve an An alternative material, design, or method of
construction where shall be reviewed by the fire code official. finds To be approved, the fire code official shall find that the
proposed design is satisfactory and complies with the intent of the provisions of this code, and that the material, method, or
work offered is, for the purpose intended, at least not less than the equivalent of that prescribed in this code in quality, strength,
effectiveness, fire resistancefire resistance, durability and safety. Where the alternative material, design or method of
construction is not approved, the fire code official shall respond in writing, stating the reasons why the alternative was not
approved.
2015 International Fuel Gas Code
Revise as follows:
[A] 105.2 Alternative materials, methods, appliances and equipment. The provisions of this code are not intended to
prevent the installation of any material or to prohibit any method of construction not specifically prescribed by this code,
provided that any such alternative has been approved. An alternative material, design, or method of construction shall be
approved where reviewed by the code official findscode official. To be approved, the code official shall find that the proposed
design is satisfactory and complies with the intent of the provisions of this code, and that the material, method, or work offered
is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire
resistance, durability and safety. Where the alternative material, design or method of construction is not approved, the code
official shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Mechanical Code
Revise as follows:
[A] 105.2 Alternative materials, methods, equipment and appliances. The provisions of this code are not intended to
prevent the installation of any material or to prohibit any method of construction not specifically prescribed by this code,
provided that any such alternative has been approved. An alternative material, design, or method of construction shall be
approved where reviewed by the code official findscode official. To be approved, the code official shall find that the proposed
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design is satisfactory and complies with the intent of the provisions of this code, and that the material, method, or work offered
is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire
resistance, durability and safety. Where the alternative material, design or method of construction is not approved, the code
official shall respond in writing, stating the reasons the alternative was not approved.
2015 International Plumbing Code
Revise as follows:
[A] 105.2 Alternative materials, methods and equipment. The provisions of this code are not intended to prevent the
installation of any material or to prohibit any method of construction not specifically prescribed by this code, provided that any
such alternative has been approved. An alternative material, design, or method of construction shall be approved where
reviewed by the code official finds . To be approved, thecode official shall find that the proposed alternative material, method or
equipment design is satisfactory and complies with the intent of the provisions of this code, and that the material, method, or
work offered is, for the purpose intended, not less than the equivalent of that prescribed in this code. in quality, strength,
effectiveness, fire resistance, durability and safety. Where the alternative material, design or method of construction is not
approved, the code official shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Private Sewage Disposal Code
Revise as follows:
[A] 105.2 Alternative materials, methods and equipment. The provisions of this code are not intended to prevent the
installation of any material or to prohibit any method of construction not specifically prescribed by this code, provided that any
such alternative has been approved. An alternative material, design, or method of construction shall be approved where
reviewed by the code official findscode official. To be approved, the code official shall find that the proposed design is
satisfactory and complies with the intent of the provisions of this code, and that the material, method, or work offered is, for the
purpose intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance,
durability and safety. Where the alternative material, design or method of construction is not approved, the code official shall
respond in writing, stating the reasons why the alternative was not approved.
2015 International Property Maintenance Code
Revise as follows:
[A] 105.2 Alternative materials, methods and equipment. The provisions of this code are not intended to prevent the
installation of any material or to prohibit any method of construction not specifically prescribed by this code, provided that any
such alternative has been approved. An alternative material, design, or method of construction shall be approved where
reviewed by the code official .finds To be approved, the code official shall find that the proposed design is satisfactory and
complies with the intent of the provisions of this code, and that the material, method, or work offered is, for the purpose
intended, at least not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance,
durability and safety. Where the alternative material, design or method of construction is not approved, the code official shall
respond in writing, stating the reasons the alternative was not approved.
2015 International Swimming Pool and Spa Code
Revise as follows:
[A] 104.9 Alternative materials, methods and equipment. The provisions of this code are not intended to prevent the
installation of any material or to prohibit any method of construction not specifically prescribed by this code, provided that any
such alternative has been approved. An alternative material, design, or method of construction shall be approved where
reviewed by the code official findscode official. To be approved, the code official shall find that the proposed design is
satisfactory and complies with the intent of the provisions of this code, and that the material, method, or work offered is, for the
purpose intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, durability and
safety.
2015 International Wildland-Urban Interface Code
Revise as follows:
[A] 105.3 Alternative materials or methods. The code official, in concurrence with approval from the building official and fire
chief, is authorized to approve alternative materials or methods. To be approved, provided that the code official findscode
official shall find that the proposed design, use or operation satisfactorily is satisfactory and complies with the intent of the
provisions of this code, and that the alternative material, method, or work offered is, for the purpose intended, at least not less
than the equivalent to the level of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and
safety prescribed by this code. Approvals under the authority herein contained shall be subject to the approval of the building
official where the alternate material or method involves matters regulated by the International Building Code.
The code official shall require that sufficient evidence or proof be submitted to substantiate any claims made regarding the
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use of alternative materials or methods. The details of any action granting approval of an alternative shall be recorded and
entered in the files of the code enforcement agency. Where the alternative material, design or method of construction is not
approved, the code official shall respond in writing, stating the reasons the alternative was not approved.
Reason: The suggested revision clarifies what the current language implies - that alternates to the code must be reviewed and
in order to be approved the code official must determine equivalence.
Cost Impact: Will not increase the cost of construction
The proposed language does not change the requirement, it clarifies the intent of the current language.
ADM60-16 Part I :
[A] 104.11BAKER13673
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The committee felt that the additional words were not needed. That the code official determines
equivalency for alternative means is clear in the current text.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Rebecca Baker, Jefferson County / Colorado Chapter ICC (bbaker@co.jefferson.co.us) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
[A] 104.11 Alternative materials, design and methods of construction and equipment. The provisions of this code are
not intended to prevent the installation of any material or to prohibit any design or method of construction not specifically
prescribed by this code, provided that any such alternative has been . Theapproved building official. An shall have the
authority to approve an alternative material, design or method of construction shall be reviewed by upon application of the
building official owner or the owner's authorized agent. To be The approved, building official the building official shall first
find that the proposed design is satisfactory and complies with the intent of the provisions of this code, and that the material,
method or work offered is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality,
strength, effectiveness, fire resistance, durability and safety. Where the alternative material, design or method of construction is
not approved, the building official shall respond in writing, stating the reasons why the alternative was not approved.
2015 International Existing Building Code
[A] 104.11 Alternative materials, design and methods of construction, and equipment. The provisions of this code are
not intended to prevent the installation of any material or to prohibit any design or method of construction not specifically
prescribed by this code, provided that any such alternative has been . Theapproved code official. An shall have the authority
to approve an alternative material, design, or method of construction shall be reviewed by upon application of the code official.
owner To be approved, or the owner's authorized agent. The code officialshall first find that the proposed design is
satisfactory and complies with the intent of the provisions of this code, and that the material, method, or work offered is, for the
purpose intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance,
durability and safety. Where the alternative material, design or method of construction is not approved, the code official shall
respond in writing, stating the reasons the alternative was not approved.
2015 International Fire Code
[A] 104.9 Alternative materials and methods. The provisions of this code are not intended to prevent the installation of any
material or to prohibit any method of construction not specifically prescribed by this code, provided that any such alternative
has been . Theapproved fire code official. shall have the authority to approve an An alternative material, design, or method of
construction shall be reviewed by upon application of the fire code official. owner To be approved, or the owner's authorized
agen. The fire code officialshall first find that the proposed design is satisfactory and complies with the intent of the provisions
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of this code, and that the material, method, or work offered is, for the purpose intended, not less than the equivalent of that
prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety. Where the alternative material,
design or method of construction is not approved, the fire code official shall respond in writing, stating the reasons why the
alternative was not approved.
2015 International Fuel Gas Code
[A] 105.2 Alternative materials, methods, appliances and equipment. The provisions of this code are not intended to
prevent the installation of any material or to prohibit any method of construction not specifically prescribed by this code,
provided that any such alternative has been . Theapproved code official. An shall have the authority to approve an alternative
material, design, or method of construction shall be reviewed by upon application of the code official. owner To be approved,
or the owner's authorized agent. The code officialshall first find that the proposed design is satisfactory and complies with the
intent of the provisions of this code, and that the material, method, or work offered is, for the purpose intended, not less than
the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety. Where the
alternative material, design or method of construction is not approved, the code official shall respond in writing, stating the
reasons why the alternative was not approved.
2015 International Mechanical Code
[A] 105.2 Alternative materials, methods, equipment and appliances. The provisions of this code are not intended to
prevent the installation of any material or to prohibit any method of construction not specifically prescribed by this code,
provided that any such alternative has been . Theapproved code official. An shall have the authority to approve an alternative
material, design, or method of construction shall be reviewed by upon application of the code official. owner To be approved,
or the owner's authorized agent. The code officialshall first find that the proposed design is satisfactory and complies with the
intent of the provisions of this code, and that the material, method, or work offered is, for the purpose intended, not less than
the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety. Where the
alternative material, design or method of construction is not approved, the code official shall respond in writing, stating the
reasons the alternative was not approved.
2015 International Plumbing Code
[A] 105.2 Alternative materials, methods and equipment. The provisions of this code are not intended to prevent the
installation of any material or to prohibit any method of construction not specifically prescribed by this code, provided that any
such alternative has been . Theapproved. code officialAn shall have the authority to approve an alternative material, design,
or method of construction shall be reviewed by upon application of the code officialowner or the owner's authorized agent. To
be The approved, code officialthecode official shall first find that the proposed design is satisfactory and complies with the
intent of the provisions of this code, and that the material, method, or work offered is, for the purpose intended, not less than
the equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety. Where the
alternative material, design or method of construction is not approved, the code official shall respond in writing, stating the
reasons why the alternative was not approved.
2015 International Private Sewage Disposal Code
[A] 105.2 Alternative materials, methods and equipment. The provisions of this code are not intended to prevent the
installation of any material or to prohibit any method of construction not specifically prescribed by this code, provided that any
such alternative has been approved. An The code official shall have the authority to approve an alternative material, design, or
method of construction shall be reviewed by upon application of the code official. owner To be approved, or the owner's
authorized agent. The code officialshall first find that the proposed design is satisfactory and complies with the intent of the
provisions of this code, and that the material, method, or work offered is, for the purpose intended, not less than the equivalent
of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety. Where the alternative
material, design or method of construction is not approved, the code official shall respond in writing, stating the reasons why
the alternative was not approved.
2015 International Property Maintenance Code
[A] 105.2 Alternative materials, methods and equipment. The provisions of this code are not intended to prevent the
installation of any material or to prohibit any method of construction not specifically prescribed by this code, provided that any
such alternative has been approved. An The code offical shal have the authority to approve an alternative material, design, or
method of construction shall be reviewed by upon the code official. To be approved, application of the owner or the owner's
authorized agent. The code official shall first find that the proposed design is satisfactory and complies with the intent of the
provisions of this code, and that the material, method, or work offered is, for the purpose intended, not less than the equivalent
of that prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety. Where the alternative
material, design or method of construction is not approved, the code official shall respond in writing, stating the reasons the
alternative was not approved.
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2015 International Swimming Pool and Spa Code
[A] 104.9 Alternative materials, methods and equipment. The provisions of this code are not intended to prevent the
installation of any material or to prohibit any method of construction not specifically prescribed by this code, provided that any
such alternative has been approved. An The code official shall have the authority to approve an alternative material, design, or
method of construction shall be reviewed by upon application of the owner or owner's authorized agentcode official . To be
approved, the Thecode official shall first find that the proposed design is satisfactory and complies with the intent of the
provisions of this code, and that the material, method, or work offered is, for the purpose intended, not less than the equivalent
of that prescribed in this code in quality, strength, effectiveness, durability and safety.
2015 International Wildland-Urban Interface Code
[A] 105.3 Alternative materials or methods. The code official, in concurrence with approval from the building official and fire
chief, is authorized shall have the authority to approve an alternative materials material, desing or methods. To be approved,
method of construction upon application of the owner or the owner's authorized agent. The code official shall first find that the
proposed design is satisfactory and complies with the intent of the provisions of this code, and that the material, method, or
work offered is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality, strength,
effectiveness, fire resistance, durability and safety. Approvals under the authority herein contained shall be subject to the
approval of the building official where the alternate material or method involves matters regulated by the International Building
Code.
The code official shall require that sufficient evidence or proof be submitted to substantiate any claims made regarding the
use of alternative materials or methods. The details of any action granting approval of an alternative shall be recorded and
entered in the files of the code enforcement agency. Where the alternative material, design or method of construction is not
approved, the code official shall respond in writing, stating the reasons the alternative was not approved.
Commenter's Reason: This proposal clarifies the process for evaluating and approving alternatives. The inserted language
is taken from the code sections on Modifications and will improve consistency on how 'non-standard' is addressed by the code.
ADM60-16 Part I
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ADM60-16 Part II
IECC-CE: C102.1
Proposed Change as Submitted
Proponent : Rebecca Baker, representing Jefferson County CO, Colorado Chapter ICC (bbaker@co.jefferson.co.us)
2015 International Energy Conservation Code
Revise as follows:
C102.1 General. This code is not intended to prevent the use of any material, method of construction, design or insulating
system not specifically prescribed herein, provided that such construction, design or insulating system has been
approvedreviewed by the code official and code official approved as meeting the intent of this code.
Reason: The suggested revision clarifies what the current language implies - that alternates to the code must be reviewed and
in order to be approved the code official must determine equivalence.
Cost Impact: Will not increase the cost of construction
The proposed language does not change the requirement, it clarifies the intent of the current language.
ADM60-16 Part II :
C102.1BAKER13674
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: The definition of "approved" already covers what this proposal attempts.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Rebecca Baker, Jefferson County / Colorado Chapter ICC (bbaker@co.jefferson.co.us) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C102.1 General. This code is not intended to prevent the use of any material, method of construction, design or insulating
system not specifically prescribed herein, provided that such . The code official shall have the authority to approve an
alternative method of construction, design or insulating system has been reviewed by upon application of the code official and
owner or owner's authorized agent. The approved code officialas meeting shall first find that the proposed design meets the
intent of this code.
Commenter's Reason: This proposal clarifies the process for evaluating and approving alternatives. The inserted language
is taken from code sections on Modifications and will improve consistency on how 'non-standard' is addressed by the code.
ADM60-16 Part II
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ADM60-16 Part III
IECC-RE: R102.1
Proposed Change as Submitted
Proponent : Rebecca Baker, representing Jefferson County CO, Colorado Chapter ICC (bbaker@co.jefferson.co.us)
2015 International Energy Conservation Code
Revise as follows:
R102.1 General. The provisions of this code are not intended to prevent the installation of any material or to prohibit any
design or method of construction not specifically prescribed by this code, provided that any such alternative has been
approved. The code official shall be permitted to approve an An alternative material, design, or method of construction where
shall be reviewed by the code official. finds To be approved, the code official shall find that the proposed design is satisfactory
and complies with the intent of the provisions of this code, and that the material, method, or work offered is, for the purpose
intended, at least not less than the equivalent of that prescribed in this code.
Reason: The suggested revision clarifies what the current language implies - that alternates to the code must be reviewed and
in order to be approved the code official must determine equivalence.
Cost Impact: Will not increase the cost of construction
The proposed language does not change the requirement, it clarifies the intent of the current language.
ADM60-16 Part III
: R102.1BAKER13675
Public Hearing Results

Part III
Committee Action:

Disapproved

Committee Reason: The additional language adds no value to the section.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Rebecca Baker, Jefferson County / Colorado Chapter ICC (bbaker@co.jefferson.co.us) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R102.1 General. The provisions of this code are not intended to prevent the installation of any material or to prohibit any
design or method of construction not specifically prescribed by this code, provided that any such alternative has been
approved. An The code official shall have the authority to approve an alternative material, design, or method of construction
shall be reviewed by upon application of the code official. owner To be approved, or the owner's authorized agent. The code
officialshall first find that the proposed design is satisfactory and complies with the intent of the provisions of this code, and that
the material, method, or work offered is, for the purpose intended, not less than the equivalent of that prescribed in this code.
Commenter's Reason: This proposal clarifies the process for evaluating and approving alternatives. The inserted
languages is taken from the code sections on Modifications and will improve consistency on how 'non-standard' is
addressed by the code.
ADM60-16 Part III
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ADM60-16 Part IV
IRC: R104.11
Proposed Change as Submitted
Proponent : Rebecca Baker, representing Jefferson County CO, Colorado Chapter ICC (bbaker@co.jefferson.co.us)
2015 International Residential Code
Revise as follows:
R104.11 Alternative materials, design and methods of construction and equipment. The provisions of this code are not
intended to prevent the installation of any material or to prohibit any design or method of construction not specifically
prescribed by this code, provided that any such alternative has been approved. An alternative material, design, or method of
construction shall be approved where reviewed by the building official. finds To be approved, the building official shall find
that the proposed design is satisfactory and complies with the intent of the provisions of this code, and that the material,
method, or work offered is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality,
strength, effectiveness, fire resistance, durability and safety. Compliance with the specific performance-based provisions of the
International Codes shall be an alternative to the specific requirements of this code. Where the alternative material, design or
method of construction is not approved, the building official shall respond in writing, stating the reasons why the alternative
was not approved.
Reason: The suggested revision clarifies what the current language implies - that alternates to the code must be reviewed and
in order to be approved the code official must determine equivalence.
Cost Impact: Will not increase the cost of construction
The proposed language does not change the requirement, it clarifies the intent of the current language.
ADM60-16 Part IV
: R104.11BAKER13676
Public Hearing Results

Part IV
Committee Action:

Disapproved

Committee Reason: The laundry list provided means that some things could be left out. Some things in the list are fine. But the
proposal should be based on what the code allows instead of a list. ADM58 has a similar concept but does a better job.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Rebecca Baker, Jefferson County / Colorado Chapter ICC (bbaker@co.jefferson.co.us) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R104.11 Alternative materials, design and methods of construction and equipment. The provisions of this code are not
intended to prevent the installation of any material or to prohibit any design or method of construction not specifically
prescribed by this code, provided that any such alternative has been . Theapproved building official. An shall have the
authority to approve an alternative material, design, or method of construction shall be reviewed by upon application of the
building official. owner To be approved, or the owner's authorized agent. The building officialshall first find that the proposed
design is satisfactory and complies with the intent of the provisions of this code, and that the material, method, or work offered
is, for the purpose intended, not less than the equivalent of that prescribed in this code in quality, strength, effectiveness, fire
resistance, durability and safety. Compliance with the specific performance-based provisions of the International Codes shall be
an alternative to the specific requirements of this code. Where the alternative material, design or method of construction is not
approved, the building official shall respond in writing, stating the reasons why the alternative was not approved.
Commenter's Reason: This proposal clarifies the process for evaluating and approving alternatives. The inserted language
is taken from the code section on Modifications and will improve consistency on how 'non-standard' is addressed by the code.
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ADM60-16 Part IV
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ADM66-16 Part I
IBC: [A] 105.2; IEBC: [A] 105.2
Proposed Change as Submitted
Proponent : Homer Maiel, PE, representing ICC Tri-Chapter (Peninsula, East Bay, Monterey Bay) (hmaiel@gmail.com)
2015 International Building Code
Revise as follows:
[A] 105.2 Work exempt from permit. Exemptions from permit requirements of this code shall not be deemed to grant
authorization for any work to be done in any manner in violation of the provisions of this code or any other laws or ordinances
of this jurisdiction. Permits shall not be required for the following:
Building:
1. One-story detached accessory structures used as tool and storage sheds, playhouses and similar uses, provided the
2
floor area is not greater than 120 square feet (11 m ).
2. Fences not over 7 feet (2134 mm) high.
3. Oil derricks.
4. Retaining walls that are not over 4 feet (1219 mm) in height measured from the bottom of the footing to the top of the
wall, unless supporting a surcharge or impounding Class I, II or IIIA liquids.
5. Water tanks supported directly on grade if the capacity is not greater than 5,000 gallons (18 925 L) and the ratio of
height to diameter or width is not greater than 2:1.
6. Sidewalks and driveways not more than 30 inches (762 mm) above adjacent grade, and not over any basement or
story below and are not part of an accessible route.
7. Painting, papering, tiling, carpeting, cabinets, counter tops and similar finish work.
8. Temporary motion picture, television and theater stage sets and scenery.
9. Prefabricated swimming pools accessory to a Group R-3 occupancy that are less than 24 inches (610 mm) deep, are
not greater than 5,000 gallons (18 925 L) and are installed entirely above ground.
10.Shade cloth structures constructed for nursery or agricultural purposes, not including service systems.
11.Swings Outdoor swings and other playground equipment accessory to detached one- and two-family dwellings.
12.Window awnings in Group R-3 and U occupancies, supported by an exterior wall that do not project more than 54
inches (1372 mm) from the exterior wall and do not require additional support.
13.Nonfixed and movable fixtures, cases, racks, counters and partitions not over 5 feet 9 inches (1753 mm) in height.
Electrical:
Repairs and maintenance: Minor repair work, including the replacement of lamps or the connection of approved portable
electrical equipment to approved permanently installed receptacles.
Radio and television transmitting stations: The provisions of this code shall not apply to electrical equipment used for radio
and television transmissions, but do apply to equipment and wiring for a power supply and the installations of towers and
antennas.
Temporary testing systems: A permit shall not be required for the installation of any temporary system required for the
testing or servicing of electrical equipment or apparatus.
Gas:
1. Portable heating appliance.
2. Replacement of any minor part that does not alter approval of equipment or make such equipment unsafe.
Mechanical:
1. Portable heating appliance.
2. Portable ventilation equipment.
3. Portable cooling unit.
4. Steam, hot or chilled water piping within any heating or cooling equipment regulated by this code.
5. Replacement of any part that does not alter its approval or make it unsafe.
6. Portable evaporative cooler.
7. Self-contained refrigeration system containing 10 pounds (4.54 kg) or less of refrigerant and actuated by motors of 1
horsepower (0.75 kW) or less.
Plumbing:
1. The stopping of leaks in drains, water, soil, waste or vent pipe, provided, however, that if any concealed trap, drain
pipe, water, soil, waste or vent pipe becomes defective and it becomes necessary to remove and replace the same with
new material, such work shall be considered as new work and a permit shall be obtained and inspection made as
provided in this code.
2. The clearing of stoppages or the repairing of leaks in pipes, valves or fixtures and the removal and reinstallation of
water closets, provided such repairs do not involve or require the replacement or rearrangement of valves, pipes or
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fixtures.
2015 International Existing Building Code
Revise as follows:
[A] 105.2 Work exempt from permit. Exemptions from permit requirements of this code shall not be deemed to grant
authorization for any work to be done in any manner in violation of the provisions of this code or any other laws or ordinances
of this jurisdiction. Permits shall not be required for the following:
Building:
1. Sidewalks and driveways not more than 30 inches (762 mm) above grade and not over any basement or story below
and that are not part of an accessible route.
2. Painting, papering, tiling, carpeting, cabinets, counter tops, and similar finish work.
3. Temporary motion picture, television, and theater stage sets and scenery.
4. Shade cloth structures constructed for nursery or agricultural purposes, and not including service systems.
5. Outdoor swings and other playground equipment accessory to detached one- and two-family dwellings.
6. Window awnings supported by an exterior wall of Group R-3 or Group U occupancies.
7. Movable cases, counters, and partitions not over 69 inches (1753 mm) in height.
Electrical:
Repairs and maintenance: Minor repair work, including the replacement of lamps or the connection of approved portable
electrical equipment to approved permanently installed receptacles.
Radio and television transmitting stations: The provisions of this code shall not apply to electrical equipment used for radio
and television transmissions, but do apply to equipment and wiring for power supply, the installations of towers, and antennas.
Temporary testing systems: A permit shall not be required for the installation of any temporary system required for the
testing or servicing of electrical equipment or apparatus.
Gas:
1. Portable heating appliance.
2. Replacement of any minor part that does not alter approval of equipment or make such equipment unsafe.
Mechanical:
1. Portable heating appliance.
2. Portable ventilation equipment.
3. Portable cooling unit.
4. Steam, hot, or chilled water piping within any heating or cooling equipment regulated by this code.
5. Replacement of any part that does not alter its approval or make it unsafe.
6. Portable evaporative cooler.
7. Self-contained refrigeration system containing 10 pounds (4.54 kg) or less of refrigerant and actuated by motors of 1
horsepower (746 W) or less.
Plumbing:
1. The stopping of leaks in drains, water, soil, waste, or vent pipe; provided, however, that if any concealed trap,
drainpipe, water, soil, waste, or vent pipe becomes defective and it becomes necessary to remove and replace the
same with new material, such work shall be considered as new work, and a permit shall be obtained and inspection
made as provided in this code.
2. The clearing of stoppages or the repairing of leaks in pipes, valves, or fixtures, and the removal and reinstallation of
water closets, provided such repairs do not involve or require the replacement or rearrangement of valves, pipes, or
fixtures.
Reason: In 2012 IBC, children's playground structures were taken out of malls and placed in a stand-alone Section 424. In
there it is mentioned that; "..playground structures installed inside all occupancies covered by this code...". That meant even
one- and two-family dwellings. However, Section 105.2 was left unchanged and did not distinguish that between outdoor or
indoor structures. Hereby, "outdoor" is added to Section 105.2 to maintain the consistency with Section 424.
Cost Impact: Will not increase the cost of construction
This is an editorial correllation, so there will be no change to construction requirements.
ADM66-16 Part I :
[A] 105.2MAIEL13729
Public Hearing Results
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Part I
Committee Action:

Disapproved

Committee Reason: The change to no permits required to 'outdoor' swings could be read to require a building permit to install a
porch swing. That is unreasonable.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Homer Maiel, PE, representing ICC Tri-Chapter (Peninsula, East Bay, Monterey Bay requests Approve as
Submitted.
Commenter's Reason: Part I: In 2012 IBC, children's playground structures were taken out of malls and placed in a standalone Section 424. In there it is mentioned that; "..playground structures installed inside all occupancies covered by this
code...". That meant even one- and two-family dwellings. How ever, Section 105.2 w as left unchanged and did not distinguish
that between outdoor or indoor structures. Hereby, "outdoor" is added to Section 105.2 to maintain the consistency with Section
424. In disapproving this proposal in Louisville, the committee had stated that this proposal will require porch swings to have a
permit as well. The porch swings have always been considered as porch furniture and the intend is not to require permit for
those pieces of furniture.
ADM66-16 Part I
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ADM66-16 Part II
IRCC: R105.2
Proposed Change as Submitted
Proponent : Homer Maiel, PE, representing ICC Tri-Chapter (Peninsula, East Bay, Monterey Bay) (hmaiel@gmail.com)
2015 International Residential Code
Revise as follows:
R105.2 Work exempt from permit. Exemption from permit requirements of this code shall not be deemed to grant
authorization for any work to be done in any manner in violation of the provisions of this code or any other laws or ordinances
of this jurisdiction. Permits shall not be required for the following:
Building:
2
1. One-story detached accessory structures, provided that the floor area does not exceed 200 square feet (18.58 m ).
2. Fences not over 7 feet (2134 mm) high.
3. Retaining walls that are not over 4 feet (1219 mm) in height measured from the bottom of the footing to the top of the
wall, unless supporting a surcharge.
4. Water tanks supported directly upon grade if the capacity does not exceed 5,000 gallons (18 927 L) and the ratio of
height to diameter or width does not exceed 2 to 1.
5. Sidewalks and driveways.
6. Painting, papering, tiling, carpeting, cabinets, counter tops and similar finish work.
7. Prefabricated swimming pools that are less than 24 inches (610 mm) deep.
8. Swings Outdoor swings and other playground equipment.
9. Window awnings supported by an exterior wall that do not project more than 54 inches (1372 mm) from the exterior wall
and do not require additional support.
2
10.Decks not exceeding 200 square feet (18.58 m ) in area, that are not more than 30 inches (762 mm) above grade at
any point, are not attached to a dwelling do not serve the exit door required by Section R311.4.
Electrical:
1. Listed cord-and-plug connected temporary decorative lighting.
2. Reinstallation of attachment plug receptacles but not the outlets therefor.
3. Replacement of branch circuit overcurrent devices of the required capacity in the same location.
4. Electrical wiring, devices, appliances, apparatus or equipment operating at less than 25 volts and not capable of
supplying more than 50 watts of energy.
5. Minor repair work, including the replacement of lamps or the connection of approved portable electrical equipment to
approved permanently installed receptacles.
Gas:
1. Portable heating, cooking or clothes drying appliances.
2. Replacement of any minor part that does not alter approval of equipment or make such equipment unsafe.
3. Portable-fuel-cell appliances that are not connected to a fixed piping system and are not interconnected to a power
grid.
Mechanical:
1. Portable heating appliances.
2. Portable ventilation appliances.
3. Portable cooling units.
4. Steam, hot- or chilled-water piping within any heating or cooling equipment regulated by this code.
5. Replacement of any minor part that does not alter approval of equipment or make such equipment unsafe.
6. Portable evaporative coolers.
7. Self-contained refrigeration systems containing 10 pounds (4.54 kg) or less of refrigerant or that are actuated by motors
of 1 horsepower (746 W) or less.
8. Portable-fuel-cell appliances that are not connected to a fixed piping system and are not interconnected to a power
grid.
Plumbing:
1. The stopping of leaks in drains, water, soil, waste or vent pipe; provided, however, that if any concealed trap, drainpipe,
water, soil, waste or vent pipe becomes defective and it becomes necessary to remove and replace the same with new
material, such work shall be considered as new work and a permit shall be obtained and inspection made as provided
in this code.
2. The clearing of stoppages or the repairing of leaks in pipes, valves or fixtures, and the removal and reinstallation of
water closets, provided such repairs do not involve or require the replacement or rearrangement of valves, pipes or
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fixtures.
Reason: In 2012 IBC, children's playground structures were taken out of malls and placed in a stand-alone Section 424. In
there it is mentioned that; "..playground structures installed inside all occupancies covered by this code...". That meant even
one- and two-family dwellings. However, Section 105.2 was left unchanged and did not distinguish that between outdoor or
indoor structures. Hereby, "outdoor" is added to Section 105.2 to maintain the consistency with Section 424.
Cost Impact: Will not increase the cost of construction
This is an editorial correllation, so there will be no change to construction requirements.
ADM66-16 Part II :
R105.2MAIEL13730
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: As in the IBC provisions the hazards that are trying to be addressed are primarily related to the flammability
of plastics in indoor play structures, which we do not get in IRC buildings.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Homer Maiel, PE, representing ICC Tri-Chapter (Peninsula, East Bay, Monterey Bay (hmaiel@gmail.com)
requests Approve as Submitted.
Commenter's Reason: In the 2012 IBC, children's playground structures were taken out of malls and placed in a stand-alone
Section 424. In there it is mentioned that; "..playground structures installed inside all occupancies covered by this code...". That
meant even one- and two-family dwellings. However, Section 105.2 w as left unchanged and did not distinguish that between
outdoor or indoor structures. Hereby, "outdoor" is added to Section 105.2 to maintain the consistency with Section 424. In
disapproving this proposal in Louisville, the committee had stated that; "As in the IBC provisions the hazards that are trying to
be addressed are primarily related to the ammability of plastics in indoor play structures, which we do not get in
IRC buildings." The reasoning that residential occupancy do not have plastic indoor play structures is not accurate. Many large
houses have installed these play structures that exceed the criteria in Section 424 (height over 10' and area over 150 sq. ft.)
that warrent compliance with Section 424 of IBC.
ADM66-16 Part II
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ADM68-16
IRC: R105.2
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org)
2015 International Residential Code
Revise as follows:
R105.2 Work exempt from permit. Exemption from permit requirements of this code shall not be deemed to grant
authorization for any work to be done in any manner in violation of the provisions of this code or any other laws or ordinances
of this jurisdiction. Permits shall not be required for the following:
Building:
1. One-story detached accessory structures, other than garages, provided that the floor area does not exceed 200 square
2
feet (18.58 m ).
2. Fences not over 7 feet (2134 mm) high.
3. Retaining walls that are not over 4 feet (1219 mm) in height measured from the bottom of the footing to the top of the
wall, unless supporting a surcharge.
4. Water tanks supported directly upon grade if the capacity does not exceed 5,000 gallons (18 927 L) and the ratio of
height to diameter or width does not exceed 2 to 1.
5. Sidewalks and driveways.
6. Painting, papering, tiling, carpeting, cabinets, counter tops and similar finish work.
7. Prefabricated swimming pools that are less than 24 inches (610 mm) deep.
8. Swings and other playground equipment.
9. Window awnings supported by an exterior wall that do not project more than 54 inches (1372 mm) from the exterior wall
and do not require additional support.
2
10.Decks not exceeding 200 square feet (18.58 m ) in area, that are not more than 30 inches (762 mm) above grade at
any point, are not attached to a dwelling do not serve the exit door required by Section R311.4.
Electrical:
1. Listed cord-and-plug connected temporary decorative lighting.
2. Reinstallation of attachment plug receptacles but not the outlets therefor.
3. Replacement of branch circuit overcurrent devices of the required capacity in the same location.
4. Electrical wiring, devices, appliances, apparatus or equipment operating at less than 25 volts and not capable of
supplying more than 50 watts of energy.
5. Minor repair work, including the replacement of lamps or the connection of approved portable electrical equipment to
approved permanently installed receptacles.
Gas:
1. Portable heating, cooking or clothes drying appliances.
2. Replacement of any minor part that does not alter approval of equipment or make such equipment unsafe.
3. Portable-fuel-cell appliances that are not connected to a fixed piping system and are not interconnected to a power
grid.
Mechanical:
1. Portable heating appliances.
2. Portable ventilation appliances.
3. Portable cooling units.
4. Steam, hot- or chilled-water piping within any heating or cooling equipment regulated by this code.
5. Replacement of any minor part that does not alter approval of equipment or make such equipment unsafe.
6. Portable evaporative coolers.
7. Self-contained refrigeration systems containing 10 pounds (4.54 kg) or less of refrigerant or that are actuated by motors
of 1 horsepower (746 W) or less.
8. Portable-fuel-cell appliances that are not connected to a fixed piping system and are not interconnected to a power
grid.
Plumbing:
1. The stopping of leaks in drains, water, soil, waste or vent pipe; provided, however, that if any concealed trap, drainpipe,
water, soil, waste or vent pipe becomes defective and it becomes necessary to remove and replace the same with new
material, such work shall be considered as new work and a permit shall be obtained and inspection made as provided
in this code.
2. The clearing of stoppages or the repairing of leaks in pipes, valves or fixtures, and the removal and reinstallation of
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water closets, provided such repairs do not involve or require the replacement or rearrangement of valves, pipes or
fixtures.
Reason: The IRC exception for building permits being required was increased from allowing a maximum of 120 sq. foot to a
maximum of 200 sq. foot for a Residential Accessory structure with the intent to allow larger storage sheds than in the past
due to the fact that they typically have a limited fuel load and rarely had structural corrections at the time of inspection.
The exemption as written has allowed a larger size capable of fitting typical passenger cars and has caused confusion and
misinterpretation and now some code officials are interpreting this to mean that a private garage is also exempt from permits.
This is creating increased hazards due to the increased fuel loads associated with personal vehicles being stored in these
structures without the intended fire separation when the accessory structures are detached but directly adjacent to dwellings,
dwelling sleeping rooms etc. The same potential fire hazard occurs when the detached garage structures are being placed
directly on or near the property line.
This code change would provide clarification to the existing code language.
This proposal is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. In 2014 and 2015
the BCAC has held 5 open meetings. In addition, there were numerous Working Group meetings and conference calls for the
current code development cycle, which included members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are posted on the BCAC website at: BCAC
(http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-action-committee-bcac/)

Cost Impact: Will not increase the cost of construction
This proposal is meant to clarify the existing requirements; therefore it is not intended to increase the cost of construction.
ADM68-16 :
R105.2KULIK11031
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal is ambiguous and subject to local interpretations without a definition for "garage." A shed must
meet the requirements of the code even if a permit is not required. You could have the same risks in a shed that you would in a
garage.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R105.2 Work exempt from permit. Exemption from permit requirements of this code shall not be deemed to grant
authorization for any work to be done in any manner in violation of the provisions of this code or any other laws or ordinances
of this jurisdiction. Permits shall not be required for the following:
Building:
1. One-story detached accessory structures, other than garages, provided that the floor area does not exceed 200
180 square feet (18.58 16.72 m2).
2. Fences not over 7 feet (2134 mm) high.
3. Retaining walls that are not over 4 feet (1219 mm) in height measured from the bottom of the footing to the top of the
wall, unless supporting a surcharge.
4. Water tanks supported directly upon grade if the capacity does not exceed 5,000 gallons (18 927 L) and the ratio of
height to diameter or width does not exceed 2 to 1.
5. Sidewalks and driveways.
6. Painting, papering, tiling, carpeting, cabinets, counter tops and similar finish work.
7. Prefabricated swimming pools that are less than 24 inches (610 mm) deep.
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8. Swings and other playground equipment.
9. Window awnings supported by an exterior wall that do not project more than 54 inches (1372 mm) from the exterior wall
and do not require additional support.
2
10.Decks not exceeding 200 square feet (18.58 m ) in area, that are not more than 30 inches (762 mm) above grade at
any point, are not attached to a dwelling do not serve the exit door required by Section R311.4.
Electrical:
1. Listed cord-and-plug connected temporary decorative lighting.
2. Reinstallation of attachment plug receptacles but not the outlets therefor.
3. Replacement of branch circuit overcurrent devices of the required capacity in the same location.
4. Electrical wiring, devices, appliances, apparatus or equipment operating at less than 25 volts and not capable of
supplying more than 50 watts of energy.
5. Minor repair work, including the replacement of lamps or the connection of approved portable electrical equipment to
approved permanently installed receptacles.
Gas:
1. Portable heating, cooking or clothes drying appliances.
2. Replacement of any minor part that does not alter approval of equipment or make such equipment unsafe.
3. Portable-fuel-cell appliances that are not connected to a fixed piping system and are not interconnected to a power
grid.
Mechanical:
1. Portable heating appliances.
2. Portable ventilation appliances.
3. Portable cooling units.
4. Steam, hot- or chilled-water piping within any heating or cooling equipment regulated by this code.
5. Replacement of any minor part that does not alter approval of equipment or make such equipment unsafe.
6. Portable evaporative coolers.
7. Self-contained refrigeration systems containing 10 pounds (4.54 kg) or less of refrigerant or that are actuated by motors
of 1 horsepower (746 W) or less.
8. Portable-fuel-cell appliances that are not connected to a fixed piping system and are not interconnected to a power
grid.
Plumbing:
1. The stopping of leaks in drains, water, soil, waste or vent pipe; provided, however, that if any concealed trap, drainpipe,
water, soil, waste or vent pipe becomes defective and it becomes necessary to remove and replace the same with new
material, such work shall be considered as new work and a permit shall be obtained and inspection made as provided
in this code.
2. The clearing of stoppages or the repairing of leaks in pipes, valves or fixtures, and the removal and reinstallation of
water closets, provided such repairs do not involve or require the replacement or rearrangement of valves, pipes or
fixtures.
Commenter's Reason: In response to the committees concerns that the proposed change potentially created confusion by
introducing the term "garage" without a definition for that term, the proposal has been modified by addressing the issue by size.
A 200 square foot detached garage would be in many cases a practical minimum size to fit an automobile in functionally. By
reducing the 200 sq ft to 180 sq ft will effectually clarify application of the permit exemption to accessory structures other than
detached garages which was the original intent.
This public comment is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. Between
2014 and 2016 the BCAC has held 8 open meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included members of the committee as well as any interested
party to discuss and debate the proposed public comments. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

ADM68-16
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ADM71-16
IBC: [A] 105.2.2; IEBC: 105.2.2
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural Engineers Associations (dbonowitz@att.net)
2015 International Building Code
Delete without substitution:
[A] 105.2.2 Repairs. Application or notice to the building official is not required for ordinary repairs to structures, replacement
of lamps or the connection of approved portable electrical equipment to approved permanently installed receptacles. Such
repairs shall not include the cutting away of any wall, partition or portion thereof, the removal or cutting of any structural beam
or load-bearing support, or the removal or change of any required means of egress, or rearrangement of parts of a structure
affecting the egress requirements; nor shall ordinary repairs include addition to, alteration of, replacement or relocation of any
standpipe, water supply, sewer, drainage, drain leader, gas, soil, waste, vent or similar piping, electric wiring or mechanical or
other work affecting public health or general safety.
2015 International Existing Building Code
Revise as follows:
[A] 105.2.2 Repairs. Application or notice to the code official is not required for ordinary repairs to structures and items listed
in Section 105.2. Such provided suchrepairs doshall not include the cutting away of any wall, partition, or portion thereof, the
removal or cutting of any structural beam or load-bearing support, or the removal or change of any required means of egress or
rearrangement of parts of a structure affecting the egress requirements; nor shall and provided that such ordinary repairs
include noaddition to, alteration of, replacement, or relocation of any standpipe, water supply, sewer, drainage, drain leader,
gas, soil, waste, vent, or similar piping, electric wiring, or mechanical or other work affecting public health or general safety.
Reason: This proposal clarifies the logic of the IEBC and eliminates the obsolete corresponding provision from the IBC.
IEBC 105.2.2 specificies when permits are not required for repairs. The section was clarified in a past cycle to refer to the list in
105.2 of items that generally require no permit. That is, if they don't require a permit to install, they don't require a permit to
repair. With this clarification, the balance of 105.2.2 is no longer an odd quasi-definition of an "ordinary repair" but a set of
limiting conditions on the permit allowance. What the section means to say is that for repairs associated with work that
otherwise requires no permit, the repair in question may not involve other complications that normally do require permits. The
proposal clarifies the logic, so that instead of saying that certain repairs are not allowed, the provision will say that they are
allowed, provided the scope does not include any of the listed complications.
A similar provision exists in the IBC, but it is a remnant that should have been removed last cycle when IBC Chapter 34 was
replaced with a pointer to the IEBC. As IBC 101.4.7 and 102.6, as well as the note at reserved Chapter 34, clearly state, the
IBC relies on and points to the IEBC for repair provisions. As the IEBC already has its own complete set of administrative
provisions, IBC 105.2.2 is no longer needed.
As staff notes, two other I-codes have similar provisions. However, those provisions do not include the IEBC's clear reference
to work exempt from permit. The clearer IEBC provision provides a model for the other codes to follow, but full code-to-code
consistency is beyond the scope of this proposal, as it would require additional clean-up of inconsistent wording. The different
codes already have different wording in corresponding provisions, and they will continue to differ whether or not this proposal is
approved.

Cost Impact: Will not increase the cost of construction
The change is an editorial clarification only, so there will be no change to construction requirements.
ADM71-16 : [A]
105.2.2BONOWITZ12096
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: With the removal of Chapter 34, Existing Buildings, from the IBC, it is logical to remove this section on
repairs from the IBC. The language in the IEBC is strictly a clarification of requirements.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Maureen Traxler, representing Washington Assn of Building Officials Code Committee
(maureen.traxler@seattle.gov); Jonathan Siu (Jon.Siu@seattle.gov) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Existing Building Code
[A] 105.2.2 Repairs. Application or notice to the code official is not required for ordinary repairs to structures and items listed
in Section 105.2 provided such repairs do not include any of the following:
1. The cutting away of any wall, partition, or portion thereof, the ;
2. The removal or cutting of any structural beam or load-bearing support, or the ;
3. The removal or change of any required means of egress or rearrangement of parts of a structure affecting the egress
requirements; and provided that such ordinary repairs include no
4. Anyaddition to, alteration of, replacement, or relocation of any standpipe, water supply, sewer, drainage, drain leader, gas,
soil, waste, vent, or similar piping, electric wiring, ; or mechanical
5. Mechanical or other work affecting public health or general safety.
Commenter's Reason: This is an editorial proposal to make the section easier to read and understand.
ADM71-16
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ADM74-16
IRC: R106.1.4 (New)
Proposed Change as Submitted
Proponent : Dan Buuck, representing National Association of Home Builders (dbuuck@nahb.org)
2015 International Residential Code
Add new text as follows:
R106.1.4 Information on fire-resistance ratings. For buildings and structures utilizing a wall or floor/ceiling assembly
required to have a fire-resistance rating tested in accordance with ASTM E 119 or UL 263, the tested assembly design used to
meet the required fire resistance for each wall or floor/ceiling assembly required to have a fire-resistance rating shall be
provided.
Reason: This proposal is intended to make it easier for field inspectors to verify that required floor and wall assemblies are
installed as required by code—specifically in Sections R302.2 and R302.3.
The wording of this new section is based on Section 106.1.3.
Cost Impact: Will not increase the cost of construction
There is no added cost of construction, because Section R106.1.1 already requires construction documents to "show in detail"
that the work proposed "will conform to the provisions of this code". The proposed language clarifies this provision and does
not require additional fire-resistance ratings for walls or floor/ceiling assemblies.
ADM74-16 :
R106.1.4 (NEW)BUUCK13250
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proponent asked for disapproval so that they could improve the proposal durring the public comment
period. As written, there are some things missing from the proposal, such as protection of structure.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 2:
Proponent : Gary Lampella, National Association of Home Builders, representing National Association of Home
Builders (glampella@nahb.org); Jonathan Humble, American Iron and Steel Institute , representing American Iron
and Steel Institute (jhumble@steel.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R106.1.4 R106.1.5 Information on fire-resistance ratings Fire-resistance rated construction information. For buildings
and structures utilizing Where a wall building or floor/ceiling assembly required to have a structure utilizes fire-resistance
rating tested in accordance with ASTM E 119 or UL 263 rated construction, the tested assembly design used to meet
construction details and the required fire resistance for each wall or floor/ceiling assembly required to have a fire-resistance
rating related fire-resistant rated and tested designs utilized shall be provided identified on the construction documents.
Commenter's Reason: This proposal will expedite plan review and inspections by providing the required fire-resistive
assemblies and their constuction details on the construction drawings. The proposal is intended to make it easier for field
inspectors to verify that the required fire-resistive floor/ceiling assemblies and wall assemblies are installed as required by the
code - specifically Sections R302.1, R302.2 and R302.3.
ADM74-16
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ADM76-16
IBC: 107.2.3 (New); IEBC: 106.2.3 (New); IFC: 105.4.2.2 (New)
Proposed Change as Submitted
Proponent : Tony Crimi, International Firestop Council (tcrimi@sympatico.ca)
2015 International Building Code
Add new text as follows:
107.2.3 Fire and smoke resistant joints and penetrations Construction documents shall describe the required fire resistant
joint systems and penetration firestop systems in sufficient detail to determine compliance with Sections 714 and 715, and shall
be approved prior to the start of installation. The construction documents shall indicate how required fire resistance will be
maintained at through penetrations, membrane penetrations, joints or voids.
2015 International Existing Building Code
Add new text as follows:
106.2.3 Fire and smoke resistant joints and penetrations Construction documents shall describe the required fire resistant
joint systems and penetration firestop systems in sufficient detail to determine compliance with Sections 714 and 715 of the
International Building Code, and shall be approved prior to the start of installation. The construction documents shall indicate
how required fire resistance will be maintained at through penetrations, membrane penetrations, joints or voids.
2015 International Fire Code
Add new text as follows:
105.4.2.2 Fire and smoke resistant joints and penetrations Construction documents shall describe the required fire
resistant joint systems and penetration firestop systems in sufficient detail to determine compliance with Sections 714 and 715
of the International Building Code, and shall be approved prior to the start of installation. The construction documents shall
indicate how required fire resistance will be maintained at through penetrations, membrane penetrations, joints or voids.
Reason: When firestopping details conforming to the code (i.e. tested systems) are not required on construction documents, it
is common for inexperienced installers to simply make a "best-effort", without referencing or conforming to a tested and listed
design. The intent is to avoid such poor and inadequate installation practices by requiring that the selected firestop systems be
clearly identified on the construction documents. Fire resistance rated systems, are critical components to a building, and
should be given at least the same level of attention in the code as already exists for fire sprinkler systems, fire alarm systems,
means of egress, structural, and other similar system. This code change addresses the need to identify on construction
documents how fire and smoke resistant joints and penetrations are to be protected. The inclusion of these particular elements
on construction documents is critically important to building fire safety.
This proposed language was developed from similar code sections contained in
1) legacy code sections SBC (Section 104.2.4, SBC 1999), UBC (Section 106.3.3, 706.1, and 710.2.3, 1997 UBC) and NBC
(Section 703.1 and 703.2,1999 NBC),
2) Section 91.106.3.3.1 of the 2014 Los Angeles City Building Code and
3) IBC 110.3.6 Inspections-Fire and smoke resistant joints and penetrations.

Cost Impact: Will not increase the cost of construction
The process of identifying appropriate systems for protection of penetrations and joints already needs occur at some point in
the process of preparing for installation or inspection of these systems. This proposal only moves the process to the front end,
where it is most appropriate, and could save time, aggravation and cost.
ADM76-16 :
107.2.3 (NEW)CRIMI13128
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal is not clear on how much information would be required in the drawings to show the fire stops.
There could be hundreds of different penetrations - is this every conduit and wire or just each type? What would be used for the
fire stop system may not be decided until after the project has started construction. This is already addressed in Chapter 7 of the
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code with more specific requirements.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Tony Crimi, representing International Firestop Council (tcrimi@sympatico.ca) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
107.2.3 Fire and smoke resistant joints and penetrations Construction documents shall describe Prior to the start of
installation, documentation that describes the required fire resistant joint systems and penetration firestop systems in sufficient
detail to determine compliance with Sections 714 and 715, and shall be submitted and approved prior to the start of
installation. The construction documents documentation shall indicate how required fire resistance will be maintained at
through penetrations, membrane penetrations, joints or voids. where the following are present:
1. Through penetrations and membrane penetrations of horizontal assemblies and fire resistance-rated wall assemblies.
2. Joints in or between fire-resistance-rated walls, floor/ceiling assemblies and roofs or roof/ceiling assemblies.
3. Voids at the intersection of a floor assembly and an exterior curtain wall.
Commenter's Reason: Identifying appropriate systems for protection of penetrations and joints needs occur early enough in
the Construction process to provide time and information needed for installation or inspection of these systems. This proposal
only moves the activity closer to the front end, where it is most appropriate, and could save time, aggravation and cost. The
intent is to avoid inadequate installation and inspection by requiring that the selected firestop and joint systems be clearly
identified on the construction documents. Similar requirements existed in several of the legacy Codes.
In their comments, the Committee posed some logistical questions. This public comment modifies the original proposal to clarify
that the required information can be submitted during the document review phase, but still prior to thetime of installation. It is
really not desirable to be overly specific about the type of information required to be submitted (e.g. Listing documents,
Engineering Judgements, materials specifications etc.) in order to provide sufficient flexibility, while still ensuring proper
planning and communications to Installers and Inspectors. The committee also mentioned that this is already addressed in
Chapter 7 of the Code. In fact, Chapter 7 does not specify when this information is required, and provides no guidance as to
what specific information is needed.
Fire resistance rated systems, are critical components to a building, and should be given the same level of attention in the code
as already exists for fire sprinkler systems, fire alarm systems, means of egress, structural, and other similar system. This code
change addresses the need to identify on construction documents how fire and smoke resistant joints and penetrations are to
be protected. The inclusion of these particular elements on construction documents is critically important to building fire safety.

ADM76-16
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ADM77-16
IBC: 107.2.5 (New); IEBC: 106.2.5 (New)
Proposed Change as Submitted
Proponent : Dennis Richardson, American Wood Council, representing American Wood Council (drichardson@awc.org)
2015 International Building Code
Add new text as follows:
107.2.5 Exterior balcony and elevated walking surfaces. Where balcony or other elevated walking surfaces are exposed
to water from direct or blowing rain, snow, or irrigation, and the structural framing is protected by an impervious moisture
barrier, the construction documents shall include details for all elements of the impervious moisture barrier system. The
construction documents shall include manufacturer's installation instructions.
2015 International Existing Building Code
Add new text as follows:
106.2.5 Exterior balconies and elevated walking surfaces. Where balcony or other elevated walking surfaces are exposed
to water from direct or blowing rain, snow, or irrigation, and the structural framing is protected by an impervious moisture
barrier, the construction documents shall include details for all elements of the impervious moisture barrier system. The
construction documents shall include manufacturer's installation instructions.
Reason: Existing language in IBC Section 107.2.4 and IEBC 106.2.4 specifies requirements for the construction documents
associated with the wall envelope but is silent how that extends to balcony and elevated walking surfaces where an impervious
moisture barrier system protects structural elements. This new section is proposed that will add detailing requirements for
exterior balcony and elevated walking surfaces.
Cost Impact: Will not increase the cost of construction
This will not increase the cost of construction as the inclusion of construction details for weather protection is a common
requirement already enforced by most building departments. This clarifies existing code language to be consistent with
common practice.
ADM77-16 :
107.2.5 (NEW)RICHARDSON12193
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: With the number of failures occurring on balconies due to water infiltration and failure, this
area warrants careful consideration. The construction in this are involves multiple materials and trades, so clear information is
necessary. By saying 'construction documents', this could be information in the specifications, not necessarily the drawings. See
also the related change in ADM87.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Bonowitz, representing National Council of Structural Engineers Associations
(dbonowitz@att.net) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Existing Building Code
106.2.5 Exterior balconies and elevated walking surfaces. Where the scope of work involves a balcony or other elevated
walking surfaces are exposed to water from direct or blowing rain, snow, or irrigation, and the structural framing is protected by
an impervious moisture barrier, the construction documents shall include details for all elements of the impervious moisture
barrier system. The construction documents shall include manufacturer's installation instructions.
Commenter's Reason: This comment modifies the approved proposal to make it fit within the IEBC.
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The IEBC works through triggers. Certain provisions only apply when those trigger conditions are met. In this case, the intent is
not to require documentation of the IMB on *every* existing building project, but only on those projects where the intended
scope of work would touch the balcony or exposed walking surface in question.

Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council requests Disapprove.
Commenter's Reason: Irrigation for landscaping is beyond the scope of the code. In addition, when construction documents
are not adequate, the authority exists to require additional documentation.
ADM77-16
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ADM78-16 Part I
IBC: [A] 107.2, 107.2.7 (New), Chapter 35; IEBC: [A] 106.2, 106.2.6 (New), Chapter 16
Proposed Change as Submitted
Proponent : Jonathan Wilson, National Center for Healthy Housing, representing National Center for Healthy Housing
(jwilson@nchh.org)
2015 International Building Code
Revise as follows:
[A] 107.2 Construction documents. Construction documents shall be in accordance with Sections 107.2.1 through 107.2.6
107.2.7.
Add new text as follows:
107.2.7 Certifications where painted surfaces are disturbed Where repair, alteration, or addition being performed in a
Group R-2, R-3, or R-4 occupancy built before 1978 is covered by the Lead Renovation, Repair, and Painting rule at 40 CFR
745 or a state program authorized by that rule, and will disturb painted surfaces, the construction documents shall include a
copy of the firm's certificate to conduct the disturbance activities under the applicable rule.
Exception: The occupancy is not a target housing or child-occupied facility as defined by 40 CFR Part 745.
2015 International Existing Building Code
Revise as follows:
[A] 106.2 Construction documents. Construction documents shall be in accordance with Sections 106.2.1 through 106.2.5
106.2.6.
Add new text as follows:
106.2.6 Certifications where painted surfaces are disturbed. Where repair, alteration, or addition being performed in a
Group R-2, R-3, or R-4 occupancy built before 1978 is covered by the Lead Renovation, Repair, and Painting rule at 40 CFR
745 or a state program authorized by that rule, and will disturb painted surfaces, the construction documents shall include a
copy of the firm's certificate to conduct the disturbance activities under the applicable rule.
Exception: The occupancy is not a target housing or child-occupied facility as defined by 40 CFR Part 745.
Reference standards type:
Add new standard(s) as follows:
U.S. Environmental Protection Agency, 40 CFR 745 Lead-Based Paint Poisoning Prevention in Certain Residential Structures
(2015)
Reason:
Since April 22, 2010, renovations performed for compensation in child-occupied facilities and housing built before
1978 must comply with federal requirements at 40 Code of Federal Regulations (CFR) Part 745 Subpart E, known as the
Renovation, Repair and Painting (RRP) rules. While it was not a consensus process, the Environmental Protection Agency
(EPA) adopted the rule in 2008 after considering more than 750 public comments,1 completing a detailed cost-benefit analysis,
and demonstrating that the rule would result in a net benefit to society.2 As of December 31, 2014, 14 states 3 (Alabama,
Delaware, Georgia, Iowa, Kansas, Massachusetts, Mississippi, North Carolina, Oklahoma, Oregon, Rhode Island, Utah,
Washington, and Wisconsin) have adopted equivalent regulations and are responsible for administering the requirements. In
the remaining 36 states, EPA is responsible for compliance and enforcement.
As of December 31, 2014, more than 130,000 firms have been certified by EPA or a state to perform work covered by the
RRP rule.4 More than 500,000 individuals have been certified to supervise the work on behalf of these lead-safe certified
renovation firms. With these numbers, property owners have reasonable access to sufficient lead-safe certified renovation firms
and certified renovators.
EPA has taken aggressive action to enforce the RRP rule. In 2014 alone, EPA took action against 61 renovators, as well as
one home improvement chain, requiring compliance with the rule, and collecting more than $500,000 in fines.5 The 14 EPAauthorized states have taken additional enforcement actions.
These enforcement actions highlight two challenges. First, people in the homes and child-occupied facilities were not
adequately protected from lead hazards, especially lead in dust. Children are most vulnerable to lead because exposure can
cause permanent harm to their brain development.6 Second, renovators who are certified and complying with the rule are put
at a serious competitive disadvantage against those who ignore or are unaware of the requirements.
Rather than focusing on enforcement, a better approach is to prevent the violations through education and planning and to
level the playing field for the hundreds of thousands of renovators that consistently comply with the RRP rule. While state and
local building code officials have no direct responsibilities to ensure compliance with these federal and state requirements, their
role in administering the International Existing Building Code (IEBC) as required by Section 101.3 to "achieve compliance with
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minimum requirements to safeguard the public health, safety and welfare insofar as they are affected by the repair, alteration,
change of occupancy, addition and relocation of existing buildings" is critical to educating contractors and identifying potential
compliance problems so that children's health is protected. Similar provisions in the International Building Code (IBC) and the
International Residential Code (IRC) make safeguard the public health, safety and general welfare a priority.
This proposal modifes the IEBC and IBC, by adding new sections 106.2.6 and 107.2.7 respectively that require permit
applicants who are conducting activities covered by the rule to include, with their other construction documents, a copy of their
lead-safe certified renovator certificate. It would only apply to Group R-2, R-3, and R-4 occupancies built before 1978 that are
within the scope of the rule. An exception in the section makes clear that the requirement would only apply in child-occupied
facilities, such as child-care centers, and housing other than those without a separate bedroom (known as zero-bedroom
dwellings). It also modifies sections 106.2.6 of the IEBC and 107.2 of the IBC to include the new section.
To the IRC, it modifies section R106.1.1 to require permit applicants who are conducting activities covered by the rule to
include, with the other construction documents, a copy of their lead-safe certified renovator certificate.
By requiring the documentation as part of the permitting process, renovators are alerted to the RRP requirements so that
they can obtain the necessary training and certification before undertaking the work. They will also be reminded of their work
practice compliance requirements under the RRP rule. This provision asks the code official to confirm that the person has
submitted a copy of the certificate provided by EPA or the state. It does not ask the code official to enforce the federal rule.
Because it is not a technical requirement, it is appropriate to include in Chapter 1 for administrative requirements.
This oversight will help to level the playing field between contractors who are complying with the rule and those who are
under-pricing and undercutting their competitors by not complying with the law, whether intentionally or out of ignorance. By
merely asking an applicant for the missing documents, the code official can influence those not following the law into
compliance before the work even starts.
Compliance is important because renovation of painted surfaces in pre-1978 housing is a significant source of lead dust that
poisons children. The dangers associated with lead poisoning are well known: serious health effects, detrimental effects on
cognitive and behavioral development, with serious personal and social consequences that may persist throughout their
lifetime.6
There is no safe level of lead exposure for children; even low levels of lead exposure can damage intelligence.6

Bibliography: 1 Lead Renovation, Repair, and Painting Program Docket, U.S. Environmental Protection Agency, accessed
January 7, 2015, http://www.regulations.gov/#!docketBrowser;rpp=25;po=0;dct=PS;D=EPA-HQ-OPPT-2005-0049.
2 Lead Renovation, Repair, and Painting Program OMB Review Under Executive Order 12866, U.S. Environmental Protection
Agency, http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPPT-2005-0049-1438.
3 Locate Certified Renovation and Lead Dust Sampling Technician Firms, U.S. Environmental Protection Agency, accessed
January 7, 2014, http://cfpub.epa.gov/flpp/searchrrp_firm.htm.
4 Fiscal Year 2015, Justification of Appropriation Estimates for the Committee on Appropriations, USEPA, 2014, EPA-190-R-14002, page 480-482, www.epa/gov./ocfo.
5 EPA Takes Action to Protect Public from Harmful Lead Exposure, U.S. Environmental Protection Agency, 2014,
http://yosemite.epa.gov/opa/admpress.nsf/bd4379a92ceceeac8525735900400c27/4d5ce2ba2475c83485257db30058c496%21OpenDocument.
6 CDC Response to Advisory Committee on Childhood Lead Poisoning Prevention Recommendations in "Low Level Lead
Exposure Harms Children: A Renewed Call of Primary Prevention, Centers for Disease Control and Prevention, 2012,
www.cdc.gov/nceh/lead/acclpp/cdc_response_lead_exposure_recs.pdf.

Cost Impact: Will not increase the cost of construction
Renovators are already required to comply with the RRP rule. This proposal will simply require that the construction
documentation submitted to the building code official include the certificate demonstrating that the firm is a lead-safe certified
renovation firm. Under the rule, the renovation firm is required to possess these certifications at the work site. Therefore,
including them in the construction documentation should not affect construction costs.
The economic benefits from this rule are substantial. Authorizing a code official to be able to ask for the certificates should
prompt property owners to select the certified renovation firms that can provide the necessary documents. To become certified,
the renovators had to complete a training course successfully and demonstrate that they have the knowledge to perform the
work safely. The firms and the renovators also commited to complying with the rule.
The renovations performed by certified individuals and firms should be done more safely. Consistent with the rule, they will
avoid making excessive lead-contaminated dust, contain the dust they incidentally make, clean up any dust residues, and pass
a wipe test they administer. In justifying the rule, the EPA demonstrated that these methods will result in fewer children with high
levels of lead in their blood. As a result, children are less likely to suffer harm from lead-contaminated dust.
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The rule may actually lower the costs of construction by avoiding the costs of expensive clean-ups when a renovation firm
lacking the training and certification creates lead-contaminated dust that remains after the renovations are done. Once dust is
spread throughout a home, it is difficult and expensive to cleanup.

Analysis: A review of the standard(s) proposed for inclusion in the code,40 CFR Part 745, with regard to the ICC criteria
for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
ADM78-16 Part I :
[A] 106.2WILSON13772
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The requirements in this proposal are outside the scope of code enforcement. The code official should not
be asked to enforce federal requirements in 40 CFR Part 745. If the states and EPA are enforcing this, why add this onto the code
office? The code office staff would have to learn the program to see if documentation was needed or not. How and where to apply
this standard appropriately is not within the expected knowledge base for a code official. How would a code official verifying the
first built date for existing buildings? There appears to be a conflict between the proposal and the trigger language in the federal
law. The proposed language does not require enforcement, just certification, but the code official has no controls over contractor
certification. Therefore, this is adding a layer of bureaucracy with no gain to safety in the building. The exception is unclear as to
what types of dwellings would not have to comply with the base requirement. Perhaps it would be better to provide an exception
that stated single room occupancies and housing for the elderly as explained in the testimony. There was a question as to if there
was viable and easily available testing for existing sites. There is a related change, ADM85.
Assembly Motion:
Online Vote Results:
Support: 17.31% (58) Oppose: 82.69% (277)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : Jonathan Wilson, National Center for Healthy Housing, representing National Center for Healthy
Housing (jwilson@nchh.org); Tom Neltner, Environmental Defense Fund, representing Environmental Defense
Fund, Inc. (tneltner@edf.org) requests Approve as Submitted.
Commenter's Reason: ADM78-16 Part I: International Building Code and International Existing Building Code
Response to Committee Comments
The requirements in this proposal are outside the scope of code enforcement. The code official should not be asked to
enforce federal requirements in 40 CFR Part 745. If the states and EPA are enforcing this, why add this onto the code office?
Response: The proposal in no way asks the code official to enforce the federal requirements. That was made clear in the
justification for the proposal and in testimony by EPA enforcement representatives. The proposal asks the code official to
confirm that the contractor submitting an application for a building renovation permit has a valid EPA or State issued RRP
certification if the work is to be at a pre-1978 residence (formally, a pre-1978 Group R-2, R-3, or R-4 occupancy), and the work
will disturb painted surfaces.
The code office staff would have to learn the program to see if documentation was needed or not. How and where to apply
this standard appropriately is not within the expected knowledge base for a code official. Response: Hundreds of thousands
of renovators have learned what work is covered by the rule and which is not. The applicability section is less than 500 words.
EPA's Small Business Compliance Guide summarizes the key applicability requirements in one page (see attached). It is
relatively simple, especially compared to the complexity of the building code and the many other required construction
documents. We recognize that code officials would need to become familiar with the requirements, but they would need to do
so only at a high level, and, given the known risk of long-term harm to children's health, learning about them is reasonable for
theseprofessionals.
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How would a code official verify the first built date for existing buildings? Response: The code official does not need to know
the precise date of construction. The only issue is whether the building was constructed before 1978. Even in cases of
uncertainty about the building's age, it is usually clear whether the building is pre-1978 or it is post-1977. A contractor seeking a
permit should know the actual or approximate date because the renovation requirements often involve knowing the code in
effect when the building was constructed. It the contractor does not have any knowledge of the building age, then the code
official would presume that it is built before 1978. Should there be a question about the date's being pre-1978, the code official
should be able to confirm it from internal records.
There appears to be a conflict between the proposal and the trigger language in the federal law. Response: The proposal
was written to be slightly narrower in scope than the federal rule to keep it simpler for the code official.
The proposed language does not require enforcement, just certification, but the code official has no controls over contractor
certification. Response: Correct, the proposal does not require enforcement of the federal requirement by code officials. The
code official simply needs to confirm that the contractor is qualified to do the work properly and safely by ensuring the
contractor has a lead-safe renovator certificate.
Therefore, this is adding a layer of bureaucracy with no gain to safety in the building. Response: A certified contractor has
committed to following the federal law and will use supervisors and workers who have been trained to use lead-safe work
practices. Compared to renovations performed by contractors who are not certified, the work is more likely to be done in a
manner that does not create lead hazards that threaten children with long-term harm from lead poisoning. This proposal also
levels the playing field for those contractors who do follow the law. We are asking code officials to play their traditional role of
evaluating renovations that require a permit so they will not harm residents. It is not adding another layer of bureaucracy, but
using an existing process to protect children - the very purpose of the codes.
The exception is unclear as to what types of dwellings would not have to comply with the base requirement. Perhaps it would
be better to provide an exception that stated single room occupancies and housing for the elderly as explained in the
testimony. Response: The definitions are in the referenced code. It seems more straightforward to simply reference the
definition; this avoids confusion about any differences in wording between the referenced code and this proposal.
There was a question as to if there was viable and easily available testing for existing sites. Response: Not applicable.
Testing is not within the scope of the proposal, only submission of a copy of a certification document is.
There is a related change, ADM85. Response: We are not submitting public comment on ADM85.
ADM78-16 Part II is essentially the same as Part I. The committee raised a concern on Part II that was not explicitly raised in
Part I. For completeness, we include our response below to Part II.
The standard referenced does not meet the requirements of CP #28 and these requirements should not be covered under
code enforcement.Response: The current International Residential Code incorporates by reference regulations from four
federal regulatory agencies:
Three from the Consumer Product Safety Commission (CPSC);
Three from the U.S. Department of Commerce;
One from the U.S. Department of Transportation; and
Two from the Federal Emergency Management Agency.
The proposal would add one rule from the Environmental Protection Agency. While it was not a consensus process, the
Environmental Protection Agency (EPA) adopted the rule in 2008 after considering more than 750 public comments, completing
a detailed cost-benefit analysis, and demonstrating that the rule would result in a net benefit to society. The process was
rigorous and meets the requirements of CP#28.
The states agree. As of July 20, 2016, 14 states (Alabama, Delaware, Georgia, Iowa, Kansas, Massachusetts, Mississippi,
North Carolina, Oklahoma, Oregon, Rhode Island, Utah, Washington, and Wisconsin) have adopted equivalent regulations and
are responsible for administering those regulations. In the remaining 36 states, EPA is responsible for compliance and
enforcement.
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Bibliography: Small Entity Compliance Guide to Renovate Right: EPA's Lead-Based Paint Renovation, Repair, and Painting
Program, EPA-740-K-10-003, Environmental Protection Agency, 2011, page 9,
https://www.epa.gov/sites/production/files/documents/sbcomplianceguide.pdf.
ADM78-16 Part I
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ADM78-16 Part II
IRC: R106.1.1, Chapter 44
Proposed Change as Submitted
Proponent : Jonathan Wilson, National Center for Healthy Housing, representing National Center for Healthy Housing
(jwilson@nchh.org)
2015 International Residential Code
Revise as follows:
R106.1.1 Information on construction documents. Construction documents shall be drawn upon suitable material.
Electronic media documents are permitted to be submitted where approved by the building official. Construction documents
shall be of sufficient clarity to indicate the location, nature and extent of the work proposed and show in detail that it will
conform to the provisions of this code and relevant laws, ordinances, rules and regulations, as determined by the building
official. Where repair, alteration, or addition being performed in an occupancy built before 1978 is covered by the Lead
Renovation, Repair, and Painting rule at 40 CFR 745 or a state program authorized by that rule, and will disturb painted
surfaces, the construction documents shall include a copy of the firm's certificate to conduct the disturbance activities under the
applicable rule.
Reference standards type:
Add new standard(s) as follows:
U.S. Environmental Protection Agency, 40 CFR 745 Lead-Based Paint Poisoning Prevention in Certain Residential Structures
(2015)
Reason:
Since April 22, 2010, renovations performed for compensation in child-occupied facilities and housing built before
1978 must comply with federal requirements at 40 Code of Federal Regulations (CFR) Part 745 Subpart E, known as the
Renovation, Repair and Painting (RRP) rules. While it was not a consensus process, the Environmental Protection Agency
(EPA) adopted the rule in 2008 after considering more than 750 public comments,1 completing a detailed cost-benefit analysis,
and demonstrating that the rule would result in a net benefit to society.2 As of December 31, 2014, 14 states 3 (Alabama,
Delaware, Georgia, Iowa, Kansas, Massachusetts, Mississippi, North Carolina, Oklahoma, Oregon, Rhode Island, Utah,
Washington, and Wisconsin) have adopted equivalent regulations and are responsible for administering the requirements. In
the remaining 36 states, EPA is responsible for compliance and enforcement.
As of December 31, 2014, more than 130,000 firms have been certified by EPA or a state to perform work covered by the
RRP rule.4 More than 500,000 individuals have been certified to supervise the work on behalf of these lead-safe certified
renovation firms. With these numbers, property owners have reasonable access to sufficient lead-safe certified renovation firms
and certified renovators.
EPA has taken aggressive action to enforce the RRP rule. In 2014 alone, EPA took action against 61 renovators, as well as
one home improvement chain, requiring compliance with the rule, and collecting more than $500,000 in fines.5 The 14 EPAauthorized states have taken additional enforcement actions.
These enforcement actions highlight two challenges. First, people in the homes and child-occupied facilities were not
adequately protected from lead hazards, especially lead in dust. Children are most vulnerable to lead because exposure can
cause permanent harm to their brain development.6 Second, renovators who are certified and complying with the rule are put
at a serious competitive disadvantage against those who ignore or are unaware of the requirements.
Rather than focusing on enforcement, a better approach is to prevent the violations through education and planning and to
level the playing field for the hundreds of thousands of renovators that consistently comply with the RRP rule. While state and
local building code officials have no direct responsibilities to ensure compliance with these federal and state requirements, their
role in administering the International Existing Building Code (IEBC) as required by Section 101.3 to "achieve compliance with
minimum requirements to safeguard the public health, safety and welfare insofar as they are affected by the repair, alteration,
change of occupancy, addition and relocation of existing buildings" is critical to educating contractors and identifying potential
compliance problems so that children's health is protected. Similar provisions in the International Building Code (IBC) and the
International Residential Code (IRC) make safeguard the public health, safety and general welfare a priority.
This proposal modifes the IEBC and IBC, by adding new sections 106.2.6 and 107.2.7 respectively that require permit
applicants who are conducting activities covered by the rule to include, with their other construction documents, a copy of their
lead-safe certified renovator certificate. It would only apply to Group R-2, R-3, and R-4 occupancies built before 1978 that are
within the scope of the rule. An exception in the section makes clear that the requirement would only apply in child-occupied
facilities, such as child-care centers, and housing other than those without a separate bedroom (known as zero-bedroom
dwellings). It also modifies sections 106.2.6 of the IEBC and 107.2 of the IBC to include the new section.
To the IRC, it modifies section R106.1.1 to require permit applicants who are conducting activities covered by the rule to
include, with the other construction documents, a copy of their lead-safe certified renovator certificate.
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By requiring the documentation as part of the permitting process, renovators are alerted to the RRP requirements so that
they can obtain the necessary training and certification before undertaking the work. They will also be reminded of their work
practice compliance requirements under the RRP rule. This provision asks the code official to confirm that the person has
submitted a copy of the certificate provided by EPA or the state. It does not ask the code official to enforce the federal rule.
Because it is not a technical requirement, it is appropriate to include in Chapter 1 for administrative requirements.
This oversight will help to level the playing field between contractors who are complying with the rule and those who are
under-pricing and undercutting their competitors by not complying with the law, whether intentionally or out of ignorance. By
merely asking an applicant for the missing documents, the code official can influence those not following the law into
compliance before the work even starts.
Compliance is important because renovation of painted surfaces in pre-1978 housing is a significant source of lead dust that
poisons children. The dangers associated with lead poisoning are well known: serious health effects, detrimental effects on
cognitive and behavioral development, with serious personal and social consequences that may persist throughout their
6
lifetime.
There is no safe level of lead exposure for children; even low levels of lead exposure can damage intelligence.6

Bibliography: 1 Lead Renovation, Repair, and Painting Program Docket, U.S. Environmental Protection Agency, accessed
January 7, 2015, http://www.regulations.gov/#!docketBrowser;rpp=25;po=0;dct=PS;D=EPA-HQ-OPPT-2005-0049.
2 Lead Renovation, Repair, and Painting Program OMB Review Under Executive Order 12866, U.S. Environmental Protection
Agency, http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPPT-2005-0049-1438.
3
Locate Certified Renovation and Lead Dust Sampling Technician Firms, U.S. Environmental Protection Agency, accessed
January 7, 2014, http://cfpub.epa.gov/flpp/searchrrp_firm.htm.
4
Fiscal Year 2015, Justification of Appropriation Estimates for the Committee on Appropriations, USEPA, 2014, EPA-190-R-14002, page 480-482, www.epa/gov./ocfo.
5
EPA Takes Action to Protect Public from Harmful Lead Exposure, U.S. Environmental Protection Agency, 2014,
http://yosemite.epa.gov/opa/admpress.nsf/bd4379a92ceceeac8525735900400c27/4d5ce2ba2475c83485257db30058c496%21OpenDocument.
6 CDC Response to Advisory Committee on Childhood Lead Poisoning Prevention Recommendations in "Low Level Lead
Exposure Harms Children: A Renewed Call of Primary Prevention, Centers for Disease Control and Prevention, 2012,
www.cdc.gov/nceh/lead/acclpp/cdc_response_lead_exposure_recs.pdf.

Cost Impact: Will not increase the cost of construction
Renovators are already required to comply with the RRP rule. This proposal will simply require that the construction
documentation submitted to the building code official include the certificate demonstrating that the firm is a lead-safe certified
renovation firm. Under the rule, the renovation firm is required to possess these certifications at the work site. Therefore,
including them in the construction documentation should not affect construction costs.
The economic benefits from this rule are substantial. Authorizing a code official to be able to ask for the certificates should
prompt property owners to select the certified renovation firms that can provide the necessary documents. To become certified,
the renovators had to complete a training course successfully and demonstrate that they have the knowledge to perform the
work safely. The firms and the renovators also commited to complying with the rule.
The renovations performed by certified individuals and firms should be done more safely. Consistent with the rule, they will
avoid making excessive lead-contaminated dust, contain the dust they incidentally make, clean up any dust residues, and pass
a wipe test they administer. In justifying the rule, the EPA demonstrated that these methods will result in fewer children with high
levels of lead in their blood. As a result, children are less likely to suffer harm from lead-contaminated dust.
The rule may actually lower the costs of construction by avoiding the costs of expensive clean-ups when a renovation firm
lacking the training and certification creates lead-contaminated dust that remains after the renovations are done. Once dust is
spread throughout a home, it is difficult and expensive to cleanup.

Analysis: A review of the standard(s) proposed for inclusion in the code,40 CFR Part 745, with regard to the ICC criteria
for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
ADM78-16 Part II :
R106.1.1WILSON13773
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Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: The standard referenced does not meet the requirements of CP #28 and these requirements should not be
covered under code enforcement.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Tom Neltner (tneltner@edf.org) requests Approve as Submitted.
Commenter's Reason: Response to Committee comments:
The standard referenced does not meet the requirements of CP #28 and these requirements should not be covered under
code enforcement. Response: We addressed this issue in the proposal. The current International Residential Code
incorporates by reference regulations from four federal regulatory agencies:
Three from the Consumer Product Safety Commission (CPSC);
Three from the U.S. Department of Commerce;
One from the U.S. Department of Transportation; and
Two from the Federal Emergency Management Agency.
The proposal would add one rule from the Environmental Protection Agency. While it was not a consensus process, the
Environmental Protection Agency (EPA) adopted the rule in 2008 after considering more than 750 public comments, completing
a detailed cost-benefit analysis, and demonstrating that the rule would result in a net benefit to society. The process was
rigorous and meets the requirements of CP#28.
The states agree. As of July 20, 2016, 14 states (Alabama, Delaware, Georgia, Iowa, Kansas, Massachusetts, Mississippi,
North Carolina, Oklahoma, Oregon, Rhode Island, Utah, Washington, and Wisconsin) have adopted equivalent regulations and
are responsible for administering those regulations. In the remaining 36 states, EPA is responsible for compliance and
enforcement.
ADM78-16 Part II is essentialy the same as Part I. In its review of Part I, the committee raised different concerns. For
completeness, we include our responses to those concerns below:
The requirements in this proposal are outside the scope of code enforcement. The code official should not be asked to
enforce federal requirements in 40 CFR Part 745. If the states and EPA are enforcing this, why add this onto the code office?
Response: The proposal in no way asks the code official to enforce the federal requirements. That was made clear in the
justification for the proposal and in testimony by EPA enforcement representatives. The proposal asks the code official to
confirm that the contractor submitting an application for a building renovation permit has a valid EPA or State issued RRP
certification if the work is to be at a pre-1978 residence (formally, a pre-1978 Group R-2, R-3, or R-4 occupancy), and the work
will disturb painted surfaces.
The code office staff would have to learn the program to see if documentation was needed or not. How and where to apply
this standard appropriately is not within the expected knowledge base for a code official. Response: Hundreds of thousands
of renovators have learned what work is covered by the rule and which is not. The applicability section is less than 500 words.
EPA's Small Business Compliance Guide summarizes the key applicability requirements in one page (see attached). It is
relatively simple, especially compared to the complexity of the building code and the many other required construction
documents. We recognize that code officials would need to become familiar with the requirements, but they would need to do
so only at a high level, and, given the known risk of long-term harm to children's health, learning about them is reasonable for
theseprofessionals.
How would a code official verify the first built date for existing buildings? Response: The code official does not need to know
the precise date of construction. The only issue is whether the building was constructed before 1978. Even in cases of
uncertainty about the building's age, it is usually clear whether the building is pre-1978 or it is post-1977. A contractor seeking a
permit should know the actual or approximate date because the renovation requirements often involve knowing the code in
effect when the building was constructed. It the contractor does not have any knowledge of the building age, then the code
official would presume that it is built before 1978. Should there be a question about the date's being pre-1978, the code official
should be able to confirm it from internal records.
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There appears to be a conflict between the proposal and the trigger language in the federal law. Response: The proposal
was written to be slightly narrower in scope than the federal rule to keep it simpler for the code official.
The proposed language does not require enforcement, just certification, but the code official has no controls over contractor
certification. Response: Correct, the proposal does not require enforcement of the federal requirement by code officials. The
code official simply needs to confirm that the contractor is qualified to do the work properly and safely by ensuring the
contractor has a lead-safe renovator certificate.
Therefore, this is adding a layer of bureaucracy with no gain to safety in the building. Response: A certified contractor has
committed to following the federal law and will use supervisors and workers who have been trained to use lead-safe work
practices. Compared to renovations performed by contractors who are not certified, the work is more likely to be done in a
manner that does not create lead hazards that threaten children with long-term harm from lead poisoning. This proposal also
levels the playing field for those contractors who do follow the law. We are asking code officials to play their traditional role of
evaluating renovations that require a permit so they will not harm residents. It is not adding another layer of bureaucracy, but
using an existing process to protect children - the very purpose of the codes.
The exception is unclear as to what types of dwellings would not have to comply with the base requirement. Perhaps it would
be better to provide an exception that stated single room occupancies and housing for the elderly as explained in the
testimony. Response: The definitions are in the referenced code. It seems more straightforward to simply reference the
definition; this avoids confusion about any differences in wording between the referenced code and this proposal.
There was a question as to if there was viable and easily available testing for existing sites. Response: Not applicable.
Testing is not within the scope of the proposal, only submission of a copy of a certification document is.
There is a related change, ADM85. Response: We are not submitting public comment on ADM85.

Bibliography: Small Entity Compliance Guide to Renovate Right: EPA's Lead-Based Paint Renovation, Repair, and Painting
Program, EPA-740-K-10-003, Environmental Protection Agency, 2011, page 9,
https://www.epa.gov/sites/production/files/documents/sbcomplianceguide.pdf.
ADM78-16 Part II
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ADM87-16
IBC: 110.3.6 (New); IEBC: 109.3.6 (New)
Proposed Change as Submitted
Proponent : Dennis Richardson, American Wood Council, representing American Wood Council (drichardson@awc.org)
2015 International Building Code
Add new text as follows:
110.3.6 Weather exposed balcony and walking surface waterproofing. Where balcony or other elevated walking surfaces
are exposed to water from direct or blowing rain, snow, or irrigation, and the structural framing is protected by an impervious
moisture barrier, all elements of the impervious moisture barrier system shall be subject to inspection.
Exception: Where special inspections are provided in accordance with Section 1705.1.1, Item 3.
2015 International Existing Building Code
Add new text as follows:
109.3.6 Weather exposed balcony and walking surface waterproofing. Where balcony or other elevated walking surfaces
are exposed to water from direct or blowing rain, snow, or irrigation, and the structural framing is protected by an impervious
moisture barrier, all elements of the impervious moisture barrier system shall be subject to inspection.
Exception: Where special inspections are provided in accordance with Section 1705.1.1, Item 3 of the International
Building Code.
Reason: Detailed inspections are needed to ensure the performance of the impervious moisture barrier used with exposed
balconies and walking surfaces. As an exception, Section 1705.1.1 item 3 of the current code allows the building official to
require special inspections of: "Materials and systems required to be installed in accordance with additional manufacturers's
instructions that prescribe requirements not contained in this code or in standards referenced by this code." This would be
acceptable in lieu of inspections performed by the building department staff when utilized by the building official.
Cost Impact: Will not increase the cost of construction
This will not increase the cost of construction as Section 110.3.8 currently requires "other inspections" to ascertain compliance
with the code. The proposal also gives the existing option of special inspections in 1705.1.1 item 3 as an exception to this
provision.
ADM87-16 :
110.3.6 (NEW)RICHARDSON12230
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This would address inspection of the requirements referenced in what was passed in ADM77. With the
number of failures occurring on balconies due to water infiltration and failure, this area warrants careful consideration. The
construction in this are involves multiple materials and trades, so inspections would reduce the hazard. The proposed language
would allow for special inspections.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Bonowitz, representing National Council of Structural Engineers Associations
(dbonowitz@att.net) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Existing Building Code
109.3.6 Weather exposed balcony and walking surface waterproofing. Where the scope of work involves a balcony or
other elevated walking surfaces are exposed to water from direct or blowing rain, snow, or irrigation, and the structural framing
is protected by an impervious moisture barrier, all elements of the impervious moisture barrier system shall be subject to
inspection.
Exception: Where special inspections are provided in accordance with Section 1705.1.1, Item 3 of the International
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Building Code.
Commenter's Reason: This comment modifies the approved proposal to make it fit within the IEBC.
The IEBC works through triggers. Certain provisions only apply when those trigger conditions are met. In this case, the intent is
not to require inspection of the IMB on *every* existing building project, but only on those projects where the intended scope of
work would touch the balcony or exposed walking surface in question.

Public Comment 2:
Proponent : Jonathan Siu, representing Washington Association of Building Officials Technical Code Development
Committee (Jon.Siu@seattle.gov); Maureen Traxler, representing WA Assn of Bldg Officials Code Committee
(maureen.traxler@seattle.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
110.3.6 Weather exposed balcony and walking surface waterproofing. Where balcony or other elevated walking surfaces
are exposed to water from direct or blowing rain, snow, or irrigation, and the structural framing is protected by an impervious
moisture barrier, all elements of the impervious moisture barrier system shall not be subject to inspection concealed until
inspected and approved.
Exception: Where special inspections are provided in accordance with Section 1705.1.1, Item 3.
2015 International Existing Building Code
109.3.6 Weather exposed balcony and walking surface waterproofing. Where balcony or other elevated walking surfaces
are exposed to water from direct or blowing rain, snow, or irrigation, and the structural framing is protected by an impervious
moisture barrier, all elements of the impervious moisture barrier system shall not be subject to inspection concealed until
inspected and approved.
Exception: Where special inspections are provided in accordance with Section 1705.1.1, Item 3 of the International
Building Code.
Commenter's Reason: This is an editorial change that rewrites the new inspection to read more like the other required
inspections.
Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.
Commenter's Reason: Irrigation for landscapring is beyond the scope of the code. In addition, the authority currently exists
to make additional inspections or to require special inspections.
ADM87-16
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ADM88-16 Part I
IBC: [A] 110.6; IEBC: [A] 109.6; IFC: [A] 106.2.2; IFGC: [A] 107.2.3; IMC: [A] 107.2.3; IPC: [A] 107.2.3; IPSDC: [A]
107.4; ISPSC: [A] 106.6; IWUIC: [A] 109.1.2.3
Proposed Change as Submitted
Proponent : Robert DeVries, representing Nu Wool Company (rdevries@nuwool.com)
2015 International Building Code
Revise as follows:
[A] 110.6 Approval required. Work shall not be done beyond the point indicated in each successive inspection without first
obtaining the approval of the building official. The building official, upon notification, shall make the requested inspections and
shall either indicate the portion of the construction that is satisfactory as completed, or shall notify the permitholder or his or
her an agent of the permit holder wherein the same fails to comply with this code. The notification shall include specific
reference to the code chapter and section numbers in violation in writing. Any portions that do not comply shall be corrected
and such portion shall not be covered or concealed until authorized by the building official.
2015 International Existing Building Code
Revise as follows:
[A] 109.6 Approval required. Work shall not be done beyond the point indicated in each successive inspection without first
obtaining the approval of the code official. The code official, upon notification, shall make the requested inspections and shall
either indicate the portion of the construction that is satisfactory as completed , or shall notify the permit holder or an agent of
the permit holder wherein the same fails to comply with this code. The notification shall include specific reference to the code
chapter and section numbers in violation in writing. Any portions that do not comply shall be corrected and such portion shall
not be covered or concealed until authorized by the code official.
2015 International Fire Code
Revise as follows:
[A] 106.2.2 Approval required. Work shall not be done beyond the point indicated in each successive inspection without first
obtaining the approval of the fire code official. . The fire code official, upon notification, shall make the requested inspections
and shall either indicate the portion of the construction that is satisfactory as completed, or shall notify the permit holder or his
or her an agent of the permit holder wherein the same fails to comply with this code. The notification shall include specific
reference to the code chapter and section numbers in violation in writing. Any portions that do not comply shall be corrected,
and such portion shall not be covered or concealed until authorized by the fire code official.
2015 International Fuel Gas Code
Revise as follows:
[A] 107.2.3 Approval required. Work shall not be done beyond the point indicated in each successive inspection without first
obtaining the approval of the code official. The code official, upon notification, shall make the requested inspections and shall
either indicate the portion of the construction that is satisfactory as completed, or shall notify the permit holder or his or her an
agent of the permit holder wherein the same fails to comply with this code. The notification shall include specific reference to
the code chapter and section numbers in violation in writing. Any portions that do not comply shall be corrected and such
portion shall not be covered or concealed until authorized by the code official.
2015 International Mechanical Code
Revise as follows:
[A] 107.2.3 Approval required. Work shall not be done beyond the point indicated in each successive inspection without first
obtaining the approval of the code official. The code official, upon notification, shall make the requested inspections and shall
either indicate the portion of the construction that is satisfactory as completed, or shall notify the permit holder or his or her an
agent of the permit holder wherein the same fails to comply with this code. The notification shall include specific reference to
the code chapter and section numbers in violation in writing. Any portions that do not comply shall be corrected and such
portion shall not be covered or concealed until authorized by the code official.
2015 International Plumbing Code
Revise as follows:
[A] 107.2.3 Approval required. Work shall not be done beyond the point indicated in each successive inspection without first
obtaining the approval of the code official. The code official, upon notification, shall make the requested inspections and shall
either indicate the portion of the construction that is satisfactory as completed, or shall notify the permit holder or his or her an
agent of the permit holder wherein the same fails to comply with this code. The notification shall include specific reference to
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the code chapter and section numbers in violation in writing. Any portions that do not comply shall be corrected and such
portion shall not be covered or concealed until authorized by the code official.
2015 International Private Sewage Disposal Code
Revise as follows:
[A] 107.4 Approval required. Work shall not be done beyond the point indicated in each successive inspection without first
obtaining the approval of the code official. The code official, upon notification, shall make the requested inspections and shall
either indicate the portion of the construction that is satisfactory as completed, or shall notify the permit holder or his or her an
agent of the permit holder wherein the same fails to comply with this code. The notification shall include specific reference to
the code chapter and section numbers in violation in writing. Any portions that do not comply shall be corrected and such
portion shall not be covered or concealed until authorized by the code official.
2015 International Swimming Pool and Spa Code
Revise as follows:
[A] 106.6 Approval required. Work shall not be done beyond the point indicated in each successive inspection without first
obtaining the approval of the code official. The code official, upon notification, shall make the requested inspection inspections
and shall either indicate the portion of the construction that is satisfactory as completed, or shall notify the permit holder or his
or her an agent of the permit holder wherein the same fails to comply with this code. The notification shall include specific
reference to the code chapter and section numbers in violation in writing. Any portions that do not comply shall be corrected
and such portion shall not be covered or concealed until authorized by the code official.
2015 International Wildland-Urban Interface Code
Revise as follows:
[A] 109.1.2.3 Approval required. Work shall not be done beyond the point indicated in each successive inspection without
first obtaining the approval of the code official. The code official, upon notification, shall make the requested inspections and
shall either indicate the portion of the construction that is satisfactory as completed, or shall notify the permit holder or his or
her an agent of the permit holder wherein the same fails to comply with this code. The notification shall include specific
reference to the code chapter and section numbers in violation in writing. Any portions that do not comply shall be corrected
and such portion shall not be covered or concealed until authorized by the code official.
Reason: Many building officials do put code violations in writing as part of their routine inspection process but not all do. It is
not required unless a Notice of Violation or a Stop Work Order is written. Having the inspection violations in writing will allow
the permit holder to see exactly what corrections need to be made and reduce communication errors. Citing the chapter and
section will also aid the permit holder in finding the correct method to achieve compliance.
Cost Impact: Will not increase the cost of construction
This is communication between the code official and the contractor and will have no change in construction requirements.
ADM88-16 Part I :
[A] 110.6DEVRIES13701
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: Requiring everything in writing would delay inspections dramatically. In most situations, the code
official should be able just to talk to the contractor, and not have to put everything in writing. Reports and significant decisions are
already put into writing as best practice in most jurisdictions.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Robert DeVries, representing Nu Wool Co INC (rdevries@nuwool.com) requests Approve as Submitted.
Commenter's Reason: I respectfully disagree with the committee's decision to disapprove Part 1 of ADM88-16.
The comment was made that the code official should be able to talk to the contractor, which is true. However you have two
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entities with very different schedules and more time would be wasted attempting to connect than simply writing down the
violations. Would it not save police officers significant time if all they had to do was hand you a notice of a traffic violation and
not be specific about the infringement? The officer is right with the driver so isn't verbal communication significant? Which
form of communication is most open to interpretation? Verbal instructions or written?
As the committee that approved of this change for the IRC pointed out; this proposal improves communication by having
violations described in writing. It is often difficult for builders to know what to address without proper description and,
specifically what section of the code is being violated.
Accepting Part 1 of ADM88-16 will bring consistency of this subject across all codes.
Sincerely,
Robert De Vries

ADM88-16 Part I
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ADM88-16 Part II
IRC: R109.4
Proposed Change as Submitted
Proponent : Robert DeVries, representing Nu Wool Company (rdevries@nuwool.com)
2015 International Residential Code
Revise as follows:
R109.4 Approval required. Work shall not be done beyond the point indicated in each successive inspection without first
obtaining the approval of the building official. The building official upon notification, shall make the requested inspections and
shall either indicate the portion of the construction that is satisfactory as completed, or shall notify the permit holder or an agent
of the permit holder wherein the same fails to comply with this code. The notification shall include specific reference to the
code chapter and section numbers in violation in writing. Any portions that do not comply shall be corrected and such portion
shall not be covered or concealed until authorized by the building official.
Reason: Many building officials do put code violations in writing as part of their routine inspection process but not all do. It is
not required unless a Notice of Violation or a Stop Work Order is written. Having the inspection violations in writing will allow
the permit holder to see exactly what corrections need to be made and reduce communication errors. Citing the chapter and
section will also aid the permit holder in finding the correct method to achieve compliance.
Cost Impact: Will not increase the cost of construction
This is communication between the code official and the contractor and will have no change in construction requirements.
ADM88-16 Part II :
R109.4DEVRIES13702
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: This proposal improves communication by having violations described in writing. It is often difficult for
builders to know what to address without proper description and, specifically, what section of the code is being violated.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.
Commenter's Reason: The proposal requires the inspector write down the chapter and specific code section of noncomplying items found during an inspection. This will slow inspections. Additionally, Part I was disapproved, and
to maintain consistency across the codes, this also needs to be disapproved.
ADM88-16 Part II
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Proposed Change as Submitted

ADM94-16
AAM A

American Architectural M anufacturers Association

Standard Reference Number

Title

Referenced in Code(s):

AAMA/NSA/NPEA 2100-12 11

Specifications for Sunrooms

IRC

AAMA/WDMA/CSA 101/I.S.2/A440-1116

North American Fenestration
Standard/Specification for Windows, Doors, and
Skylights

IBC

712-11 14

Voluntary Specification for Mechanically Attached
Flexible Flashing

IRC

714-12 15

Voluntary Specification for Liquid Applied Flashing
Used to Create a Water-Resistive Seal Around
Exterior Wall Openings in Buildings

IRC

ACCA

IRC

IECC

Air Conditioning Contractors of America

Standard Reference Number

Title

Manual D-2011 16

Residential Duct Systems

Manual J-2011 16
Manual S-13 14

ACI

Referenced in Code(s):
IMC

IRC

Residential Load Calculation - Eighth Edition

IECC-R

IRC

Residential Equipment Selection

IECC-R

IRC

American Concrete Institute

Standard Reference Number

Title

Referenced in Code(s):

332-14

Residential Code Requirements for Structural
Concrete Construction

IRC

530-13(This is now a TMS only document)

Building Code Requirements for Masonry
Structures

IBC

IRC

530.1-13(This is now a TMS only document)

Specifications for Masonry Structures

IBC

IRC

AFSI

Architectural Fabric Structures Institute International

Standard Reference Number
ASI-77 FSAAS-16

AHAM

Title
Design and Standard Manual Fabric Structures
Association Air Structures 2016

Referenced in Code(s):
IFC

Association of Home Appliance M anufacturers

Standard Reference Number

AHAM-HRF-1-20082016

AHRI

Title
Energy, Performance and Capacity of Household
Refrigerators, Refrigerator-Freezers and
Freezers

Referenced in Code(s):

IECC-C

Air-Conditioning, Heating & Refrigeration Institute

Standard Reference Number

Title

Referenced in Code(s):

210/240-08with Addenda 1 and 2 2016

Performance Rating of Unitary Air-Conditioning
and Air-Source Heat Pump Equipment

IECC_C

310/380-042014 (CSA-C744-04)

Standard for Packaged Terminal Air Conditioners
and Heat Pumps

IECC-C

340/360-2007 with Addendum 2 2015

Performance Rating of Commercial and Industrial
Unitary Air-Conditioning and Heat Pump
Equipment

IECC-C

390-03 (I-P) 2015

Performance Rating of Single Package Vertical
Air Conditioners and Heat Pumps

IECC-C

400-01 (I-P)-2015

Performance Rating of Liquid to Liquid Heat
Exchangers with Addenda 1 and 2

IECC-C

440-08 with Addendum 1

Performance of Room Fan-Coils

IECC-C

550/590-2011with Addendum 1 (I-P)-2015

Performance Rating of Water-Chilling and Heat
Pump Water-Heating Packages Using the Vapor
Compression Cycle

IECC-C

700-20112015 with Addendum 1

Purity Specifications for Fluorocarbon and Other
Refrigerants

IMC

1160 (I-P) - 09 2014

Performance Rating of Heat Pump Pool Heaters

IECC-C

1200-2010 (I-P)-2013

Performance Rating of Commercial Refrigerated
Display Merchandisers and Storage Cabinets

IECC-C

AISC

ISPSC

American Institute of Steel Construction

Standard Reference Number

Title

Referenced in Code(s):

ANSI/AISC 341-10 16

Seismic Provisions for Structural Steel Buildings

IBC

ANSI/AISC 360-1016

Specification for Structural Steel Buildings

IBC

AISI

American Iron and Steel Institute

Standard Reference Number

Title

Referenced in Code(s):

AISI S100-1216

North American Specification for the Design of
Cold-Formed Steel Structural Members,
2012 2016

IBC

IRC

AISI S220-1115

North American Standard for Cold-Formed Steel
Framing-Nonstructural Members, 2011 2015

IRC

IBC

AISI S230-07/S3-12 (2012) 15

Standard for Cold-Formed Steel FramingPrescriptive Method for One- and Two-Family
Dwellings, 2007, with Supplement 3, dated 2012
(Reaffirmed 2012) 2015

IRC

IBC
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ALI

Automotive Lift Institute

Standard Reference Number

ANSI/ALI ALCTV-20112016

AM CA

Title
Standard for Automotive Lifts - Safety
Requirements for Construction, Testing, and
Validation

Referenced in Code(s):

IBC

Air M ovement and Control Association International

Standard Reference Number

Title

Referenced in Code(s):

540-0813

Test Method for Louvers Impacted by Wind Borne
Debris

IBC

550-08 09

Test Method for High Velocity Wind Driven Rain
Resistant Louvers

IMC

ANCE

Association of the Electric Sector

Standard Reference Number
NMX-J-521/2-40-ANCE-20122014/
CAN/CSA-22.2 No. 60335-2-40-12/
UL/ 60335-2-40

ANSI

Title
Standard forSafety of Household and Similar
Electric Appliances, Part 2-40: Particular
Requirements for Motor-Compressors Heat
Pumps, Air Conditioners and Dehumidifiers

Referenced in Code(s):

IRC

American National Standards Institute

Standard Reference Number

ANSI E1.21-20062013

APA

Title
Entertainment Technology-Temporary Structures
Used for Technical Production of Outdoor
Entertainment Events

Referenced in Code(s):

IFC

APA-The Engineered Wood Association

Standard Reference Number

Title

Referenced in Code(s):

ANSI/AITC A 190.1-12 2017

Structural Glued Laminated Timber

IBC

IRC

ANSI/APA PRG-320-2011 2017

Standard for Performance-Rated Cross-Laminated
Timber

IBC

IRC

ANSI/APA PRP 210-082014

Standard for Performance-Rated Engineered
Wood Siding

IBC

IRC

ANSI/APA PRR 410-20112016

Standard for Performance-Rated Engineered
Wood Rim Boards

IRC

IBC

ANSI 117-1015

Standard Specification for Structured Glued
Laminated Timber of Softwood Species

IBC

APA E30-1115

Engineered Wood Construction Guide

IRC

APA PDS Supplement 5-12 16

Design and Fabrication of All-plywood Beams
(revised 2013)

IBC

EWS APA R540-1213

Builders Tips: Proper Storage and Handling of
Glulam Beams

IBC

EWS APA S475-07 16

Glued Laminated Beam Design Tables

IBC

EWS APA S560-1014

Field Notching and Drilling of Glued Laminated
Timber Beams

IBC

EWS APA T300-07 16

Glulam Connection Details

IBC

EWS APA X440-08 17

Product Guide - Glulam

IBC

EWS APA X450-01

Glulam in Residential Construction - Western
Edition

IBC

APSP

The Association of Pool & Spa Professionals

Standard Reference Number

Title

Referenced in Code(s):

ANSI/APSP/ICC-4 2012 Includes Addenda A
Approved April 4, 2013

American National Standard for
Aboveground/Onground Residential Swimming
Pools

ISPSC

ANSI/APSP/ICC-14- 112014

American National Standard for Portable Hot Tub
Energy Efficiency

ISPSC

IECC-R

American National Standard for Energy Efficiency
ANSI/APSP/ICC-15a-20132011 Includes Addenda for Residential Inground Swimming Pools and
A Approved January 9, 2013
Spas

ISPSC

IECC-R

IBC

IRC

ANSI/APSP/ICC 7-2013

ASABE

American National Standard for Suction
Entrapment Avoidance in Swimming Pools,
Wading Pools, Spas, Hot Tubs, and Catch Basins

American Society of Agricultural & Biological Engineers

Standard Reference Number

Title

Referenced in Code(s):

EP 484.2JUNE1998 3 MON2016

Diaphragm Design of Metal-Clad, Wood-Frame
Rectangular Buildings

IBC

EP 486.2 OCT 2012ED

Shallow Post and Pier Foundation Design

IBC

EP 559.1 2 W/Corr. 1 MON2016

Design Requirements and Bending Properties for
Mechanically Laminated Wood Assemblies

IBC

ASCE

ISPSC

American Society of Civil Engineers

Standard Reference Number
ASCE 5-13 is now TMS 402
ASCE 6-13 is now TMS 602

Title

Referenced in Code(s):

Building Code Requirements for Masonry
Structures now a TMS standard

IBC

IRC

Specifications for Masonry Structures now a TMS
Standard

IBC

IRC

2016 ICC PUBLIC COMMENT AGENDA

Page 150

7-10 16

Minimum Design Loads and Associated Criteria
for Buildings and Other Structures with
Supplement No. 1

IBC

8—14 17

Standard Specification for the Design of Coldformed Stainless Steel Structural Members

IBC

19-09 16

Structural Applications of Steel Cables for
Buildings

IBC

29-1417

Standard Calculation Methods for Structural Fire
Protection

IBC

32-01 17

Design and Construction of Frost Protected
Shallow Foundations

IBC

41-13 17

Seismic Evaluation and Retrofit of Existing
Buildings

55-1016

Tensile Membrane Structures

ASHRAE

IRC

IRC

IEBC
IBC

American Society of Heating, Refrigerating and Air Conditioning
Engineers

Standard Reference Number

Title

Referenced in Code(s):

ANSI/ASHRAE/ACCA 183-(RA20112014)

Peak Cooling and Heating Load Calculations in
Buildings, Except Low-rise Residential Buildings

ASHRAE-20122016

HVAC Systems and Equipment Handbook

IMC

IECC-C

ASHRAE-20132017

ASHRAE Handbook of Fundamentals

IRC

IECC-R

15-2013 2016

Safety Standard for Refrigeration Systems

IMC

IFC

34-2013 2016

Designation and Safety Classification of
Refrigerants

IRC

IMC

62.1-2013 2016

Ventilation for Acceptable Indoor Air Quality

IMC

IEBC

90.1-20132016

Energy Standard for Buildings Except Low-Rise
Residential Buildings

IECC-C

140-20112017

Standard Method of Test for the Evaluation of
Building Energy Analysis Computer Programs

IECC-C

170-20082017

Ventilation of Health Care Facilities

IMC

193-2010 (RA2014)

Method of Test for Determining Air Tightness of
HVAC Equipment

IRC

13256-1(2011) (2017)

Water- to-Air and Brine to Air Heat Pumps Testing and Rating for Performance

IECC

13256-2(2011)(2017)

Water-to-Water and Brine-to-Water Heat Pumps Testing and Rating for Performance

IECC

ASM E

IEBC

IECC-C
IMC

IECC

The American Society of M echanical Engineers

Standard Reference Number

Title

Referenced in Code(s):

A13.1-2007 2015

Scheme for the Identification of Piping Systems

IBC

IFC

A17.3-2009 2015

Safety Code for Existing Elevators and Escalators

IFC

IEBC

A18.1-2008-2014

Safety Standard for Platform Lifts and Stairway
Chairlifts

IBC

IFC

IEBC

A90.1-09 2015

Safety Standards for Belt Manlifts

IBC

A112.1.2-2004 2012

Air Gaps in Plumbing Systems

IPC

IRC

ISPSC

A112.1.3-2000(Reaffirmed 2011) (R2015)

Air Gap Fittings for Use with Plumbing Fixtures,
Appliances, and Appurtenances

IPC

A112.3.1-2007 (R2012)

Stainless Steel Drainage Systems for Sanitary
DWV, Storm and Vacuum Applications, Above and
Below-Ground

IPC

IRC

A112.4.14-2004(R2010) 2016

Manually Operated, Quarter-Turn Shutoff Valves
for Use in Plumbing Systems

IRC

IPC

A112.6.1M-1997(Reaffirmed 2008) (R2012)

Floor-Affixed Supports for Off-the-Floor Plumbing
Fixtures for Public Use

IPC

IRC

A112.6.2-2000 (R2010) 2016

Framing-Affixed Supports for Off-the-Floor Water
Closets with Concealed Tanks

IPC

IRC

A112.6.3-2001(R2007) 2016

Floor and Trench Drains

IPC

IRC

A112.6.4-2003 (R2008) (R2012)

Floor and Trench Drains

IPC

IRC

A112.6.7-2010 (R2015)

Enameled and Epoxy Coated Cast Iron and PVC
Plastic Sanitary Floor Sinks

IPC

A112.6.9-2005(R2010)2015

Siphonic Roof Drains

IPC

A112.14.1-2003(R2008)(R2012)

Backwater Valves

IPC

A112.14.3-2000 (R2004)2016

Grease Interceptors

IPC

A112.14.4-2001 (R2007)(R2012)

Grease Removal Devices

IPC

A112.14.6-2010 (R2015)

FOG (Fats, Oils, and Greases) Disposal Systems

IPC

A112.18.3M-2002 (R2008) (R2012)

Performance Requirements for Backflow
Protection Devices and Systems in Plumbing
Fixture Fittings

IPC

IRC

A112.19.12-20062014

Wall Mounted and Pedestal Mounted, Adjustable,
Elevating,Tilting, and Pivoting Lavatory, and Sink,
and Shampoo Bowl Carrier Systems and Drain
Waste Systems

IPC

IRC

A112.19.14-2006(R2011)2013

Six-Liter Water Closets Equipped with a Dual
Flushing Device

IPC

IRC

A112.19.15-20052012

Vitreous China Non-Water Urinals

IPC

A112.19.19-2006(R2011)

Vitreous China Non-Water Urinals

IPC

A112.36.2M-1991(R2008)(R2012)

Cleanouts

IPC

IRC

ASME A17.1-2013 2016/CSA B44-16

Safety Code for Elevators and Escalators

IBC

IFC

ASME A17.7-2007/CSA B44-07 (R2012)

Performance-Based Safety Code for Elevators and
Escalators

IBC

ASME A112.4.2-2009 2015 /CSA B45.16-15

Water Closet Personal Hygiene Devices

IPC

IRC

ASME A112.18.2-20112015/CSA B125.1-1115

Plumbing Waste Fittings

IPC

IRC

ASME A112.18.6-2009/CSA B125.6-09 (R2014)

Flexible Water Connectors

IPC

IRC

ASME A112.19.5-20112016/CSA

Flush Valves and Spuds for Water Closets,
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B45.15-20112016

Urinals and Tanks

IPC

IRC

B1.20.1-1983(R2006)2013

Pipe Threads, General Purpose (Inch)

IPC

IMC

IRC

B16.1-20102015

Cast Gray Iron Pipe Flanges and Flanged
Fittings, Classes 25, 125 and 250

B16.3-20112016

Malleable Iron Threaded Fittings Classes 150 and
300

IPC

IRC

IMC

B16.4—20112016

Gray Iron Threaded Fittings Class 125 and 250

IPC

IRC

B16.5-20092015

Pipe Flanges and Flanged Fittings NPS 1/2
Through NPS 24 Metric/Inch Standard

IMC

IFGC

B16.9-20072012

Factory-Made Wrought Steel Buttwelding Fittings

IPC

IRC

IMC

B16.11-20112016

Forged Fittings, Socket-Welding and Threaded

IPC

IMC

IRC

B16.12-2009 (R2014)

Cast Iron Threaded Drainage Fittings

IRC

IPC

B16.15-20112013

Cast BronzeAlloy Threaded Fittings: Classes 125
and 250

IRC

IMC

IPC

ISPSC

B16.22-2001(R2010)2013

Wrought Copper and Copper Alloy Solder Joint
Pressure Fittings

IPC

IBC

IRC

IFC

B16.23-2002(R2011)2016

Cast Copper Alloy Solder Joint Drainage Fittings:
DWV

IPC

IRC

B16.24-20112016

Cast Copper Alloy Pipe Flanges and Flanged
Fittings: Class 150, 300, 400, 600, 900, 1500 and
2500

IMC

IFGC

B16.26-20112016

Cast Copper Alloy Fittings for Flared Copper
Tubes

IPC

IMC

B16.34-20092015

Valves Flanged, Threaded and Welding End

IPC

IRC

B16.42-20112016

Ductile Iron Pipe Flanges and Flanged Fittings,
Classes 150 and 300

IFGC

B16.44-2002(R2007)2012

Manually Operated Metallic Gas Valves For Use
in Above Ground Piping Systems up to 5 psi

IFGC

B16.47-20112016

Large Diameter Steel Flanges: NPS 26 through
NPS 60 Metric/Inch Standard

IFGC

B16.51-20112013

Copper and Copper Alloy Press-Connect
Pressure Fittings

IRC

B20.1-2009 2015

Safety Standard for Conveyors and Related
Equipment

IBC

B31.1-20122016

Power Piping

IFC

B31.3-20122016

Process Piping

IBC

B31.4-20122015

Pipeline Transportation Systems for Liquids and
Slurries Hydrocarbons and Other Liquids

IFC

B31.5-20102016

Refrigeration Piping and Heat Transfer
Components

IPC

IMC

B31.9-20112014

Building Services Piping

IFC

IMC

B31.12-20082014

Hydrogen Piping and Pipelines

IFGC

B36.10M-2004 (R2015)

Welded and Seamless Wrought Steel Pipe

IFGC

IRC

BPVC-2010/2011 addenda 2015

ASME Boiler & Pressure Vessel Code (2007
Edition)

IMC

IFC

CSD-1-20112016

Controls and Safety Devices for Automatically
Fired Boilers

IRC

IMC

IFGC

IMC

IRC

IRC

IMC

IPC

IFC

IFGC

IFGC

IRC

PTC 4.1-2008 2013
Fired Steam Generators

ASSE

IECC

ASSE International

Standard Reference Number

Title

Referenced in Code(s):

ASSE 1002-2008 2015/ASME A112.10022015/CSA B125.12-15

Performance Requirements for Antisiphon Fill
Valves for Water Closet Flush Tanks

IPC

ASSE 1004-20082016

Performance Requirements for Commercial
Dishwashing Machines

IPC

ASSE 1037-20102015/ASME A112.10372015/CSA B125.37-15

Performance Requirements for Pressurized
Flushing Devices for Plumbing Fixtures

IPC

IRC

ASSE 1070-20042015/ASME A112.10702015/CSA B125.70-15

Performance Requirements for Water
Temperature Limiting Devices

IRC

IPC

1001-20082016

Performance Requirements for Atmospheric Type
Vacuum Breakers

IPC

IRC

1011-20042016

Performance Requirements for Hose Connection
Vacuum Breakers

IRC

IPC

1013-20092017

Performance Requirements for Reduced Pressure
Principle Backflow Preventers and Reduced
Pressure Principle Fire Protection Backflow
Preventers

IPC

IRC

1015-20092017

Performance Requirements for Double Check
Backflow Prevention Assemblies and Double
Check Fire Protection Backflow Prevention
Assemblies

IPC

IRC

1018-20102017

Performance Requirements for Trap Seal Primer
Valves - Potable Water Supplied

IPC

IRC

1019-20112016

Performance Requirements for Vacuum Breaker
Wall Hydrants, Freeze Resistant, Automatic
Draining Type

IPC

IRC

1022-20032016

Performance Requirements for Backflow Preventer
for Beverage Dispensing Equipment

IPC

1023-19792016

Performance Requirements for Hot Water
Dispensers - Household Storage Type - Electrical

IRC

1024-20042016

Performance Requirements for Dual Check Valve
Backflow Preventers, Anti-Siphon-type, Residential
Applications

IRC

IPC

1047-20092017

Performance Requirements for Reduced Pressure
Detector Fire Protection Backflow Prevention
Assemblies

IPC

IRC

1048-20092017

Performance Requirements for Double Check
Detector Fire Protection Backflow Prevention
Assemblies

IRC

IPC
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1052-20042016

Performance Requirements for Hose Connection
Backflow Preventers

IRC

1055-20092016

Performance Requirements for Backflow Devices
for Chemical Dispensing Systems

IPC

1056-20102013

Performance Requirements for Spill Resistant
Vacuum Breaker

IPC

IRC

1060-20062016

Performance Requirements for Outdoor
Enclosures for Fluid Conveying Components

IPC

IRC

1061-20102015

Performance Requirements for Removable and
Non-Removable Push Fit Fittings

IPC

IRC

1062-20062016

Performance Requirements for Temperature
Actuated, Flow Reduction (TAFR) Valves to
Individual Supply Fittings

IPC

IRC

1066-19972016

Performance Requirements for Individual
Pressure Balancing In-Line Valves for Individual
Fixture Fittings

IPC

IRC

2060-20062016

Performance Requirements for Outdoor
Enclosures for Fluid Conveying Components

IPC

IRC

5013-20092015

Performance Requirements for Testing Reduced
Pressure Principle Backflow Preventers (RP) and
Reduced Pressure Principle Fire Protection
Backflow Preventers (RFP)

IPC

5015-20092015

Performance Requirements for Testing Double
Check Valve Backflow Prevention Assembly (DC)
and Double Check Fire Protection Backflow
Prevention Assemblies (DCF)

IPC

5020-20092015

Performance Requirements for Testing Pressure
Vacuum Breaker Assemblies (PVBA)

IPC

5047-20092015

Performance Requirements for Testing Reduced
Pressure Detector Fire Protection Backflow
Prevention Assemblies (RPDA)

IPC

5048-20092015

Performance Requirements for Testing Double
Check Valve Detector Assembly (DCDA)

IPC

5056-20092015

Performance Requirements for Testing Spill
Resistant Vacuum Breaker (SRVB)

IPC

ASSE-Safety

American Society of Safety Engineers

Standard Reference Number

ANSI/ASSE Z359.1-20072016

ASTM

IPC

Title
Safety Requirements for Personal Fall Arrest
Systems, Subsystems and Components, Part of
the ANSI/ASSE Z359 Fall Protection Code

Referenced in Code(s):

IBC

IFC

IMC

ASTM

Standard Reference Number

A6/A6M-11 14

Title

Referenced in Code(s):

Standard Specification for General Requirements
for Rolled Structural Steel Bars, Plates, Shapes
and Sheet

IBC

A36/A 36M-08 14
Specification for Carbon Structural Steel

IBC

IRC

A74-13A15

Specification for Cast Iron Soil Pipe and Fittings

IPC

IMC

IRC

A106/A 106M-1114

Specification for Seamless Carbon Steel Pipe for
High-Temperature Service

IMC

IRC

IFGC

A123/A123M-0215

Specification of Zinc (Hot-Dip Galvanized)
Coating on Iron and Steel Products

IBC

A126-0904(2014)

Gray Iron Castings for Valves, Flanges, and Pipe
Fittings

IMC

A182-1315

Standard Specification for Forged and Rolled Alloy
and Stainless Steel Pipe Flanges, Forged Fittings
and Valves and Parts for High-Temperature
Service
ISPSC

A234/A234M-11a15

Standard Specification for Piping Fittings of
Wrought CarbonSteel and Alloy Steel for Moderate
and High Temperature Service

A240/A240M-13A15a

Standard Specification for Chromium and
Chromium-Nickel Stainless Steel Plate, Sheet and
Strip for Pressure Vessels and for General
Applications

IBC

IRC

ISPSC

A254-97(2007)12

Specification for Copper Brazed Steel Tubing

IMC

IRC

IFGC

A283/A283M-12A13

Specification for Low and Intermediate Tensile
Strength Carbon Steel Plates

IBC

A307-1214

Specification for Carbon Steel Bolts and Studs,
60,000 psi Tensile Strength

IRC

A312/A312M-13A15A

Specification for Seamless, and Welded, and
Heavily Cold Worked Austenitic Stainless Steel
Pipes

IPC

IRC

ISPSC

A395/A395-99(2009)(2014)

Standard Specification for Ferritic Ductile Iron
Pressure-Retaining Casting for Use at Elevated
Temperatures

IMC

A403-1315

Standard Specification for Wrought Austenitic
Stainless Steel Piple Fittings

A416/A416M-12A15

Specification for Steel Strand, Uncoated SevenWire for Prestressed Concrete

IBC

A420A/A 420M-10A14

Specification for Piping Fittings of Wrought
Carbon Steel and Alloy Steel for Low-Temperature
Service

IMC

A463M/A 463M-1015

Specification for Steel Sheet, Aluminum-Coated, by
the Hot Dip Process

IBC

A510/A510M-13

Specification For General Requirements for Wire
Rods and Coarse Round Wire, Carbon Steel, Alloy
Steel

IRC

A536-84(2009)(2014)

Standard Specification for Ductile Iron Castings

IMC

IFGC

IRC

IMC

ISPSC

IRC

Specification for High-Strength Low-Alloy
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A572/A572M-12A15

Columbium-Vanadium Structural Steel

IBC

A588/A588M-1015

Specification for High-Strength Low-Alloy
Structural Steel with 50 ksi (345 Mpa) Minimum
Yield Point, with Atmospheric Corrosion
Resistance

IBC

A615/A615M-122015aE1

Specification for Deformed and Plain
Billet Carbon-Steel Bars for Concrete
Reinforcement

IBC

A641/A641M-09A(2014)

Specification for Zinc-Coated (Galvanized)
Carbon Steel Wire

IRC

A653/A653M-1115

Specification for Steel Sheet, Zinc-Coated
Galvanized or Zinc-Iron Alloy-Coated
Galvannealed by the Hot-Dip Process

IBC

A690/690M-07(2012)13a

Standard Specification for High-Strength LowAlloy Nickel, Copper Phosphorus Steel H-Piles
and Sheet Piling with Atmospheric Corrosion
Resistance for Use in Marine Environments

IBC

A706/A706M-09b15

Specification for Low-Alloy Steel Deformed and
Plain Bars for Concrete Reinforcement

IBC

A722/A722M-1215

Specification for Uncoated High-Strength Steel
Bar for Prestressing Concrete

IBC

A733-2003(2009)e115

Specification for Welded and Seamless Carbon
Steel and Austenitic Stainless Steel Pipe Nipples

IPC

A755/A755M-201115

Specification for Steel Sheet, Metallic-Coated by
the Hot-Dip Process and Prepainted by the Coilcoating Process for Exterior Exposed Building
Products

IBC

A767/A767M-0509

Specification for Zinc-Coated (Galvanized) Steel
Bars for Concrete Reinforcement

IBC

A775/A775M-07B(2014)

Specification for Epoxy-Coated Steel Reinforcing
Bars

IBC

A778-01(2009)e1 /A778M-15

Specification for Welded Unannealed Austenitic
Stainless Steel Tubular Products

IPC

IRC

A792/A792M-10(2015)

Specification for Steel Sheet, 55% Aluminum-Zinc
Alloy-Coated by the Hot-Dip Process

IBC

IRC

A875/A875M-13

Standard Specification for Steel Sheet Zinc-5%,
Aluminum Alloy-Coated by the Hot-Dip Process

IBC

IRC

A888-13A15

Specification for Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste, and
Vent Piping Application

IPC

IPSDC

A924/A924M-1314

Standard Specification for General Requirements
for Steel Sheet, Metallic Coated by the Hot Dip
Process

IBC

IRC

A951/A951M-1114

Specification for Steel Wire Masonry Joint
Reinforcement

IRC

A996/A996M-2009b15

Specification for Rail-Steel and Axle-Steel
Deformed Bars for Concrete Reinforcement

IRC

A1003/A1003M-13A15

Standard Specification for Steel Sheet, Carbon,
Metallic- and Nonmetallic-Coated for ColdFormed Framing Members

IRC

B32-08(2014)

Specification for Solder Metal

IPC

IMC

IRC

IPSDC

B42-102015A

Specification for Seamless Copper Pipe, Standard
Sizes

IPC

IBC

IRC

IFC

B43-0915

Specification for Seamless Red Brass Pipe,
Standard Sizes

IPC

IBC

IRC

IFC

B68/B68M-11

Specification for Seamless Copper Tube, Bright
Annealed (Metric)

IBC

IFC

IMC

B75/B75M-11

Specification for Seamless Copper Tube

IPC

IPSDC

IRC

IMC

B88-0914

Specification for Seamless Copper Water Tube

IPC

IBC

IPSDC

IRC

B209-1014

Specification for Aluminum and Aluminum-Alloy
Steel and Plate

IBC

IRC

B227-1015

Specification for Hard-Drawn Copper-Clad Steel
Wire

IRC

B280-0813

Specification for Seamless Copper Tube for Air
Conditioning and Refrigeration Field Service

IMC

IFC

IBC

IFGC

B306-0913

Specification for Copper Drainage Tube (DWV)

IPC

IRC

B370-12

Specification for Cold Rolled Copper Sheet and
Strip for Building Construction

IBC

IRC

B584-1114

Standard Specification for Copper Alloy Sand
Castings for General Applications

IMC

C4-04(2009)(14)

Specification for Clay Drain Tile and Perforated
Clay Drain Tile

IPC

IPSDC

IRC

C14-1115a

Specification for Nonreinforced Concrete Sewer,
Storm Drain, And Culvert Pipe

IPC

IPSDC

IRC

C22/C22M-00(2010) 2015

Specification for Gypsum

IBC

IRC

C27-98(2008)(13)

Specification for Standard Classification of
Fireclay and High-Alumina Refractory Brick

IBC

IRC

C28/C28M-10(2015)

Specification for Gypsum Plasters

IBC

IRC

C31/C31M-1215

Practice for Making and Curing Concrete Test
Specimens in the Field

IBC

C34-1213

Clay Load-Bearing Wall Tile

IBC

IRC

C35/C35M-1995(2009) (2014)

Specification for Inorganic Aggregates for Use in
Gypsum Plaster

IBC

IRC

C55-20112014A

Specification for Concrete Building Brick

IBC

IRC

C56-1213

Specification for Structural Clay Non-LeadBearing Tile

IRC

C59/C59M-00(2011) 2015

Specification for Gypsum Casting Plaster and
Molding Plaster

IBC

IRC

C61/C61M-00(2011)2015

Specification for Gypsum Keene's Cement

IBC

IRC

C62-13A

Specification for Building Brick (Solid Masonry
Units Made From Clay or Shale)

IBC

IRC

C67-1314

Test Methods of Sampling and Testing Brick and
Structural Clay Tile

IBC
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Specification for Calcium Silicate Face Brick
(Sand-Lime Brick)

C73-1014

IBC

IRC

C76-13A15A

Specification for Reinforced Concrete Culvert,
Storm Drain, and Sewer Pipe

IPC

IPSDC

IRC

C90-1314

Specification for Loadbearing Concrete Masonry
Units

IBC

IRC

IECC-C

C91/C91M-12

Specification for Masonry Cement

IBC

IRC

C94/C94M-1315A

Specification for Ready-Mixed Concrete

IBC

IRC

C109/C109M-122015e1

Standard Test Method for Compressive Strength
of Hydraulic Cement Mortars (Using 2-in. or [50MM] Cube Specimens)

IRC

C126-1315

Specification for Ceramic Glazed Structural Clay
Facing Tile, Facing Brick, and Solid Masonry
Units

IRC

C129-1114A

Specification for Nonload-bearing Concrete
Masonry Units

IRC

C140/C140M-1315

Test Method Sampling and Testing Concrete
Masonry Units and Related Units

IBC

C141/C141M-0914

Standard Specification for Hydrated Hydraulic
Lime for Structural Purposes

IRC

C143/C143M-1215

Test Method for Slump of Hydraulic Cement
Concrete

IRC

C150/C150M-1215

Specification for Portland Cement

IBC

C172/C172M-1014A

Practice for Sampling Freshly Mixed Concrete

IBC

C206-1314

Specification for Finished Hydrated Lime

IBC

IRC

C212-1014

Specification for Structural Clay Facing Tile

IBC

IRC

C216-1315

Specification for Facing Brick (Solid Masonry
Units Made from Clay or Shale)

IBC

IRC

C270-12a14A

Specification for Mortar for Unit Masonry

IBC

IRC

C296/C296M-00(2009)e12015

Specification for Asbestos-Cement Pressure Pipe

IPC

IRC

C317/C317M-00(2010)(2015)

Specification for Gypsum Concrete

IBC

C330/C330M-200914

Specification for Lightweight Aggregates for
Structural Concrete

IBC

C331/C331-20102014

Specification for Lightweight Aggregates for
Concrete Masonry Units

IBC

C406/C406M-201015

Specification for Roofing Slate

IBC

IRC

C425-04(2009)(2013)

Specification for Compression Joints for Vitrified
Clay Pipe and Fittings

IPC

IPSDC

C472-99(2009) (2014)

Specification for Standard Test Methods for
Physical Testing of Gypsum, Gypsum Plasters and
Gypsum Concrete

IBC

C473-1215

Test Methods for Physical Testing of Gypsum
Panel Products

IBC

C474-1315

Test Methods for Joint Treatment Materials for
Gypsum Board Construction

IBC

C475/C475M-1215

Specification for Joint Compound and Joint Tape
for Finishing Gypsum Wallboard

IBC

C503/C503M-2010

Specification for Marble Dimension Stone
(Exterior)

IRC

C508-00/C508M-00(2009)E1(2015)

Specification for Asbestos-Cement Underdrain
Pipe

IPC

IRC

C514-04(2009)e1 (2014)

Specification for Nails for the Application of
Gypsum Board

IBC

IRC

C516-08(2014)E1

Specification for Vermiculite Loose Fill Thermal
Insulation

IBC

C518-0415

Test Method for Steady-State Thermal
Transmission Properties by Means of the Heat
Flow Meter Apparatus

IECC

C547-1215

Specification for Mineral Fiber Pipe Insulation

IBC

C552-12b15

Standard Specification for Cellular Glass Thermal
Insulation

IBC

IRC

C564-1214

Specification for Rubber Gaskets for Cast Iron Soil
Pipe and Fittings

IPC

IPSDC

C568/C568M-2010

Specification for Limestone Dimension Stone

IRC

C578-12B15

Standard Specification for Rigid, Cellular
Polystyrene Thermal Insulation

IBC

IRC

C587-04(2009)(2014)

Specification for Gypsum Veneer Plaster

IBC

IRC

C595/C595M-1314E1

Specification for Blended Hydraulic Cements

IBC

IRC

C629-10/C629M-10

Specification for Slate Dimension Stone

IRC

C631-09(2014)

Specification for Bonding Compounds for Interior
Gypsum Plastering

IBC

C635/C635M-13A

Specification for the Manufacture, Performance,
and Testing of Metal Suspension Systems for
Acoustical Tile and Lay-In Panel Ceilings

IBC

C636/C636M-0813

Practice for Installation of Metal Ceiling
Suspension Systems for Acoustical Tile and Lay-In
Panels

IBC

C645-1314

Specification for Nonstructural Steel Framing
Members

IBC

IRC

C652-1315

Specification for Hollow Brick (Hollow Masonry
Units Made from Clay or Shale)

IBC

IRC

C685/C685M-11 14

Specification for Concrete Made by Volumetric
Batching and Continuous Mixing

IRC

C726-12

Standard Specification for Mineral FiberWool Roof
Insulation Board

IBC

C726-12

Standard Specification for Mineral Fiber Wool
Roof Insulation Board

IBC

C728-05(2013) 15

Standard Specification for Perlite Thermal
Insulation Board

IBC

IEBC

IRC

IRC

IRC

IRC

IRC

IRC

IRC

Specification for Prefaced Concrete and Calcium
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C744-1114

Silicate Masonry Units
Specification for Installation of Steel Framing
Members to Receive Screw-Attached Gypsum
Panel Products

C754-1115

IBC

IRC

IBC

C836/C836M-1215

Specification for High Solids Content, Cold
Liquid-Applied Elastomeric Waterproofing
Membrane for Use with Separate Wearing Course

IBC

C840-1113

Specification for Application and Finishing of
Gypsum Board

IBC

C841-03(2008)e1 (2013)

Specification for Installation of Interior Lathing and
Furring

IBC

C842-05(2010)e1 (2015)

Specification for Application of Interior Gypsum
Plaster

IBC

C844-04(2010) 2015

Specification for Application of Gypsum Base to
Receive Gypsum Veneer Plaster

IBC

IRC

C847-1214A

Specification for Metal Lath

IBC

IRC

C887-05(2010) 13

Specification for Packaged, Dry, Combined
Materials for Surface Bonding Mortar

IBC

IRC

C897-05(2009) 15

Specification for Aggregate for Job-Mixed
Portland Cement-Based Plasters

IBC

IRC

C920-1114A

Standard Specification for Elastomeric Joint
Sealants

IBC

IRC

C926-13 15B

Specification for Application of Portland CementBased Plaster

IBC

IRC

C933-1314

Specification for Welded Wire Lath

IBC

IRC

C954-1115

Specification for Steel Drill Screws for the
Application of Gypsum Panel Products or Metal
Plaster Bases to Steel Studs from 0.033 inch (0.84
mm) to 0.112 inch (2.84 mm) in Thickness

IBC

IRC

C955-11C15

Standard Specification for Load-bearing
Transverse and Axial Steel Studs, Runners
Tracks, and Bracing or Bridging, for Screw
Application of Gypsum Panel Products and Metal
Plaster Bases

IBC

IRC

C956-04(2010) (2015)

Specification for Installation of Cast-in-Place
Reinforced Gypsum Concrete

IBC

C957-10/C957M-15

Specification for High-Solids Content, Cold
Liquid-Applied Elastomeric Waterproofing
Membrane with Integral Wearing Surface

IBC

IRC

C1002-0714

Specification for Steel Self Piercing TappingDrill
Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to Wood Studs or
Steel Studs

IBC

IRC

C1007-11a(2015)

Specification for Installation of Load Bearing
(Transverse and Axial) Steel Studs and Related
Accessories

IBC

C1029-1315

Specification for Spray-Applied Rigid Cellular
Polyurethane Thermal Insulation

IBC

IRC

C1032-06(2011) 14

Specification for Woven Wire Plaster Base

IBC

IRC

C1047-10A2014a

Specification for Accessories for Gypsum
Wallboard and Gypsum Veneer Base

IBC

IRC

C1063-12D15a

Specification for Installation of Lathing and Furring
to Receive Interior and Exterior Portland CementBased Plaster

IBC

IRC

C1088-1314

Specification for Thin Veneer Brick Units Made
From Clay or Shale

IBC

IRC

C1107/C1107-1314A

Standard Specification for Packaged Dry,
Hydraulic-Cement Grout (Nonshrink)

IRC

C1116/C1116M-10A(2015)

Standard Specification for Fiber - Reinforced
Concrete and Shotcrete

IRC

C1173-10E1 (2014)

Specification for Flexible Transition Couplings for
Underground Piping Systems

IPC

IPSDC

C1177/C1177M-0813

Specification for Glass Mat Gypsum Substrate for
Use as Sheathing

IBC

IRC

C1178/C1178M-1113

Specification for Coated Mat Water-Resistant
Gypsum Backing Panel

IBC

IRC

C1186-08(2012)

Specification for Flat Nonasbestos Fiber Cement
Sheets

IBC

IRC

C1261-1013

Specification for Firebox Brick for Residential
Fireplaces

IBC

IRC

C1277-1215

Specification for Shielded Couplings Joining
Hubless Cast Iron Soil Pipe and Fittings

IPC

IPSDC

C1280-13A

Specification for Application of Exterior Gypsum
Panel Products for Use as Sheathing

IBC

C1288-99(2010) 14

Standard Specification for Discrete Non-Asbestos
Fiber-Cement Interior Substrate Sheets

IBC

IRC

C1289—13E115

Standard Specification for Faced Rigid Cellular
Polyisocyanurate Thermal Insulation Board

IBC

IRC

C1313/C1313M-12 2013

Standard Specification for Sheet Radiant Barriers
for Building Construction Applications

IBC

C1325-08b14

Standard Specification for Non-Asbestos FiberMat Reinforced Cement Backer Units

IBC

IRC

C1328/C1328M-12

Specification for Plastic (Stucco Cement)

IBC

IRC

C1371-04a(2010)e115

Standard Test Method For Determination of
Emittance of Materials Near Room Temperature
Using Portable Emissometers

C1396/C1396M-13 2014A

Specification for Gypsum Ceiling Board

IBC

C1405-1215

Standard Specification for Glazed Brick (Single
Fired, Solid Brick Units)

IRC

C1440-08(2013)

Specification for Thermoplastic Elastomeric (TPE)
Gasket Materials for Drain, Waste, and Vent
(DWV), Sewer, Sanitary and Storm Plumbing
Systems

IPC

2016 ICC PUBLIC COMMENT AGENDA

IRC

IRC

IRC

IECC

IPSDC

IRC

Page 156

C1460-082012

Specification for Shielded Transition Couplings for
Use with Dissimilar DWV Pipe and Fittings Above
Ground

IPC

IPSDC

IRC

C1461-08(2013)

Specification for Mechanical Couplings Using
Thermoplastic Elastomeric (TPE) Gaskets for
Joining Drain, Waste, and Vent (DWV) Sewer,
Sanitary, and Storm Plumbing Systems for Above
and Below Ground Use

IPC

IPSDC

IRC

C1540-1115

Specfiication for Heavy Duty Shielded Couplings
Joining Hubless Cast Iron Soil Pipe and Fittings

IPC

IRC

C1549-09(2014)

Standard Test Method for Determination of Solar
Reflectance Near Ambient Temperature Using a
Portable Solar Reflectometer

IECC-C

C1563-2008(2013)

Standard Test Method for Gaskets for Use in
Connection with Hub and Spigot Cast Iron Soil
Pipe and Fittings for Sanitary Drain, Waste, Vent
and Storm Piping

IPC

C1629/C1692M—1115

Standard Classification for Abuse-Resistant
Nondecorated Interior Gypsum Panel Products and
Fiber-Reinforced Cement Panels

IBC

C1634-1115

Standard Specification for Concrete Facing Brick

IRC

C1658/C1658-1213

Standard Specification for Glass Mat Gypsum
Panels

IBC

C1668-1213a

Standard Specification for Externally Applied
Reflective Insulation systems on Rigid Duct in
Heating, Ventilation, and Air Conditioning (HVAC)
Systems

IRC

D41-05/D41M-2011

Specification for Asphalt Primer Used in Roofing,
Dampproofing, and Waterproofing

IBC

IRC

D43/D43M-2000(2006 12)E1

Specification for Coal Tar Primer Used in
Roofing, Damproofing, and Waterproofing

IBC

IRC

D56-05(2010)

Test Method for Flash Point by Tag Closed
Cup Tester

IBC

IFC

D86-201215

Test Method for Distillation of Petroleum Products
at Atmospheric Pressure

IBC

IFC

D92-2012B

Test Method for Flash and Fire Points by
Cleveland Open Cup Tester

IFC

D93-1215

Test Method for Flash Point by Pensky-Martens
Closed Cup Tester

IBC

IFC

D312-00(2006)/D312M-15

Specification for Asphalt Used in Roofing

IBC

IRC

D323-082015A

Test Method for Vapor Pressure of Petroleum
Products (Reid Method)

IFC

D422-63(2007)E2

Test Method for Particle-Size Analysis of Soils

IBC

D448-082012

Standard Classification for Sizes of Aggregate for
Road and Bridge Construction

IBC

D449/D449M-03(200814)E1

Specification for Asphalt Used in Dampproofing
and Waterproofing

IRC

D450D450M-07(2013)E1

Specification for Coal-Tar Pitch Used in Roofing,
Dampproofing, and Waterproofing

IBC

D635-1014

Test Method for Rate of Burning and/or Extent and
Time of Burning of Self-Supporting Plastics in a
Horizontal Position

IBC

D1003-11e113

Standard Test Method for Haze and Luminous
Transmittance of Transparent Plastics

D1143/D1143M-07e1 (2013)

Test Methods for Deep Foundations Piles Under
Static Axil Compressive Load

IBC

D1227-95(2007) 13

Specification for Emulsified Asphalt Used as a
Protective Coating for Roofing

IBC

D1253-0814

Standard Test Method for Residual Chlorine in
Water

IPC

D1557-2012 E1

Test Method for Laboratory Compaction
Characteristics of Soil Using Modified Effort
(56,000 ft-lb/ft3(2,700kN-m/m3))

IBC

D1593-0913

Non-rigid Vinyl Chloride Plastic Film and
Sheeting

D1622/D1622M-08 14

Standard Test Method for Apparent Density of
Rigid Cellular Plastics

IRC

D1693-201315

Test Method for Environmental Stress-Cracking of
Ethylene Plastics

IRC

IMC

D1785-1215

Specification for Poly (Vinyl Chloride) (PVC)
Plastic Pipe, Schedules 40, 80 and 120

IPC

IMC

IRC

D1869-95 (2010) 15

Specification for Rubber Rings for
Asbestos Fiber-Reinforced Cement Pipe

IPC

IPSDC

IRC

D1929-1214

Test Method for Determining Ignition Temperature
of Plastics

IBC

D1970/D1970M-132015A

Specification for Self-Adhering Polymer Modified
Bituminous Sheet Materials Used as Steep Roof
Underlayment for Ice Dam Protection

IBC

D2126-0915

Standard Test Method for Response of Rigid
Cellular Plastics to Thermal and Humid Aging

IRC

D2178/D2178M-04 15

Specification for Asphalt Glass Felt Used in
Roofing and Waterproofing

IBC

IRC

D2241-0915

Specification for Poly (Vinyl Chloride) (PVC)
Pressure-Rated Pipe (SDR-Series)

IPC

IRC

IMC

ISPSC

D2464-0615

Specification for Threaded Poly (Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80

IPC

IRC

ISPSC

IMC

D2466-0615

Specification for Poly (Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 40

IPC

IRC

IMC

ISPSC

D2467-0615

Specification for Poly (Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 80

IPC

IRC

IMC

ISPSC

D2513-20134E1

Specification for Polyethylene (PE)
Thermoplastic Gas Pressure Pipe, Tubing, and
Fittings

IRC

IMC

IFGC
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D2609-02(2008)15

Standard Specification for Adhesives for
Bonded StructuralLaminated Wood Products for
Use under Exterior (West Use) Exposure
Conditions
Specification for Plastic Insert Fittings for
Polyethylene (PE) Plastic Pipe

IPC

IRC

D2626/D2626M-04(2012)E1

Specification for Asphalt-Saturated and Coated
Organic Felt Base Sheet Used in Roofing

IBC

IRC

D2661-1114

Specification for Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste, and Vent
Pipe and Fittings

IPC

IPSDC

IRC

D2665-1214

Specification for Poly (Vinyl Chloride) (PVC)
Plastic Drain, Waste, and Vent Pipe and Fittings

IPC

IPSDC

IRC

D2672-96a(2009)14

Specification for Joints for IPS PVC Pipe Using
Solvent Cement

IPC

IRC

IMC

D2683-10E114

Standard Specification for Socket-Type
Polyethylene Fittings for Outside Diameter
Controlled Polyethylene Pipe and Tubing

IPC

D2683-2010E114

Specification for Socket-Type Polyethylene Fittings
for Outside Diameter-Controlled Polyethylene Pipe
and Tubing

IPC

IRC

IMC

D2824/D2824M-06(2012)E1 2013

Specification for Aluminum-Pigmented Asphalt
Roof Coatings, Non-fibered, Asbestos Fibered,
and Fibered without Asbestos

IRC

IBC

D2837-11 2013E1

Test Method for Obtaining Hydrostatic Design
Basis for Thermoplastic Pipe Materials or
Pressure Design Basis for Thermoplastic Pipe
Products

IRC

IMC

D2846/D2846M-09BE1 14

Specification for Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Hot- and Cold-Water Distribution
Systems

IPC

IRC

IMC

D2996-01(2007)e0115

Specification for Filament-Wound Fiberglass
(Glass Fiber Reinforced Thermosetting Resin)
Pipe

IMC

D3034-0814a

Specification for Type PSM Poly (Vinyl Chloride)
(PVC) Sewer Pipe and Fittings

IPC

IRC

IMC

D3035-2012E115

Specification for Polyethylene (PE) Plastic Pipe
(DR-PR) Based on Controlled Outside Diameter

IPC

IRC

IMC

D3161/D3161M-201315

Test Method for a Wind-Resistance of Asphalt
Shingles Steep Slope Roofing Products (Fan
Induced Method)

IBC

IRC

D3201/D3201M-2013

Test Method for Hygoscopic Properties of FireRetardant Wood and Wood-Based Products

IBC

IRC

IWUIC

D3212-07(2013)

Specification for Joints for Drain and Sewer
Plastic Pipes Using Flexible Elastomeric Seals

IPC

IRC

IUWIC

D3261-12E1

Specification for Butt Heat Fusion Polyethylene
(PE) Plastic Fittings for Polyethylene (PE) Plastic
Pipe and Tubings

IMC

IPC

D3350-12E114

Specification for Polyethylene Plastics Pipe and
Fittings Materials

IRC

IMC

D3468/D3468-99(2006)e01(2013)E1*

Specification for Liquid-Applied Neoprene and
Chlorosulfonated Polyethylene Used in Roofing
and Waterproofing

IBC

IRC

D3679-1113

Specification for Rigid Poly (Vinyl Chloride)
(PVC) Siding

IBC

IRC

D3689/D3698M-2007 (2013)E1

Test Methods for Deep Foundations Piles Under
Static Axial Tensile Load

IBC

D3909/D3909M-97b(2012)e114

Specification for Asphalt Roll Roofing (Glass Felt)
Surfaced with Mineral Granules

IBC

IRC

D4068-0915

Specification for Chlorinated Polyethylene (CPE)
Sheeting for Concealed Water-Containment
Membrane

IPC

IRC

D4272-0915

Test Method for Total Energy Impact of Plastic
Films by Dart Drop

IBC

D4318-10E1

Test Method for Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

IBC

IRC

D4637/D4637M-201314E1

Specification for EPDM Sheet Used in Single-Ply
Roof Membrane

IBC

IRC

D4869/D4869M-05(2011)e0115

Specification for Asphalt-Saturated (Organic Felt)
Underlayment Used in Steep Slope Roofing

IBC

IRC

D4945-12

Test Method for High-Strain Dynamic Testing of
Piles Deep Foundations

IBC

D4990-1997a(2005)e01(2013)

Specification for Coal Tar Glass Felt Used in
Roofing and Waterproofing

IBC

IRC

D5055-201313E1

Specification for Establishing and Monitoring
Structural Capacities of Prefabricated Wood IJoists

IBC

IRC

D5456-201314B

Standard Specification for Evaluation of Structural
Composite Lumber Products

IBC

IRC

D5665/D5665M-99a(2006)2014E1

Specification for Thermoplastic Fabrics Used in
Cold-Applied Roofing and Waterproofing

IBC

IRC

D5726-98(2005) (2013)

Specification for Thermoplastic Fabrics Used in
Hot-Applied Roofing and Waterproofing

IBC

IRC

D6162/D6162M-2000a(2008) (2015)E1

Specification for Styrene Butadiene Styrene (SBS)
Modified Bituminous Sheet Materials Using a
Combination of Polyester and Glass Fiber
Reinforcements

IBC

IRC

D6162/D6162M-2000a(2008) A(2015)E1

Specification for Styrene Butadiene Styrene (SBS)
Modified Bituminous Sheet Materials Using a
Combination of Polyester and Glass Fiber
Reinforcements

IBC

IRC

D6163/D6163M-2000(2008) (2015)E1

Specification for Styrene Butadiene Styrene (SBS)
Modified Bituminous Sheet Materials Using Glass
Fiber Reinforcements

IBC

IRC

D2559-12A

IRC

ISPSC

IWUIC

Specification for Atactic Polypropylene (APP)
Modified Bituminous Sheet Materials Using a
Combination of Polyester and Glass Fiber

2016 ICC PUBLIC COMMENT AGENDA

Page 158

D6223/D6223M-02(2011)E1 (2009) E1

D6298-05e113

Reinforcements
Specification for Fiberglass Reinforced StyreneButadiene-Styrene (SBS) Modified Bituminous
Sheets with a Factory Applied Metal Surface

IBC

IRC

IBC

IRC

D6305-08(2015)E1

Practice for Calculating Bending Strength Design
Adjustment Factors for Fire-Retardant-Treated
Plywood Roof Sheathing

IBC

IRC

D6380/D6380-03(2009)(2013)E1

Standard Specification for Asphalt Roll Roofing
(Organic) Felt

IBC

IRC

D6509/D6509M—09(2015)

Standard Specification for Atactic Polypropylene
(APP) Modified Bituminous Base Sheet Materials
Using Glass Fiber Reinforcements

IBC

D6694/D6694M-08(2013)E1

Standard Specification for Liquid-applied Silicone
Coating Used In Spray Polyurethane Foam
Roofing Systems

IBC

IRC

D6757-2013

Standard Specification for Inorganic Underlayment
Felt Containing Inorganic Fibers used in SteepSlope Roofing Products

IBC

IRC

D6878/D6878-11A13

Standard Specification for Thermoplastic
Polyolefin Based Sheet Roofing

IBC

IRC

D6947/D6947M-07(2013)E1

Standard Specification for Liquid Applied Moisture
Cured Polyurethane Coating Used in Spray
Polyurethane Foam Roofing System

IBC

IRC

D7032-10A14

Standard Specification for Establishing
Performance Ratings for Wood-Plastic Composite
Deck Boards and Guardrail Systems (Guards or
Handrails)

IRC

IWUIC

D7147-0511

Specification for Testing and Establishing
Allowable Loads of Joist Hangers

IBC

D 7158/D7158M-11

Standard Test Method for Wind Resistance of
Sealed Asphalt Shingles (Uplift Force/Uplift
Resistance Method)

IBC

IRC

D7254—0715

Standard Specification for Polypropylene (PP)
Siding

IBC

IRC

D7425/D7425M-1113

Standard Specification for Spray Polyurethane
Foam Used for Roofing Application

IRC

D7655/D7655M-12

Standard Classification for Size of Aggregrate
Used as Ballast for Roof Membrane Systems

IBC

D7672-201214

Standard Specification for Evaluating Structural
Capacities of Rim Board Products and Assemblies

IBC

IRC

E84-2013A2015A

Test Method for Surface Burning Characteristics
of Building Materials

IBC

IRC

IFC

E84-2013A2015A

Test Method for Surface Burning Characteristics
of Building Materials

IBC

IRC

IFC

IMC

E96/E96M-201315

Test Method for Water Vapor Transmission of
Materials

IBC

IRC

E119-2012a2015

Standard Test Methods for Fire Tests of Building
Construction and Materials

IBC

IRC

IMC

IWUIC

E283-04(2012)

Test Method for Determining the Rate of Air
Leakage Through Exterior Windows, Curtain
Walls, and Doors under Specified Pressure
Differences Across the Specimen

IRC

IECC

IBC

E330/E330M-0214

Test Method for Structural Performance of Exterior
Windows, Doors, Skylights and Curtain Walls by
Uniform Static Air Pressure Difference

IBC

IRC

E408-71(2008)13

Test Methods for Total Normal Emittance of
Surfaces Using Inspection-Meter Techniques

IECC-C

E408-71(2008)13

Test Methods for Total Normal Emittance of
Surfaces Using Inspection-Meter Techniques

IECC-C

E488/E488M-1015

Test Method for Strength of Anchors in Concrete
and Masonry Elements

IEBC

E605/E605M-1993(2011) (2015)E1

Test Method for Thickness and Density of Sprayed
Fire-Resistive Material (SFRM) Applied to
Structural Members

IBC

E681-09(2015)

Test Method for Concentration Limits of
Flammability of Chemicals (Vapors and Gases)

IBC

E736/E736M-00(2011) (2015)E1

Test Method for Cohesion/Adhesion of Sprayed
Fire-Resistive Materials Applied to Structural
Members

IBC

E814-2013A

Test Method of Fire Tests of Through-Penetration
Firestops Systems

IBC

E903-9612

Standard Test Method Solar Absorptance,
Reflectance and transmittance of Materials Using
Integrating Spheres (Withdrawn 2005)

IECC-C

E970-201014

Test Method for Critical Radiant Flux of Exposed
Attic Floor Insulation Using a Radiant Heat
Energy Source

IBC

E1529-201314a

Test Method for Determining Effects of Large
Hydrocarbon Pool Fires on Structural Members
and Assemblies

IFC

E1602-0203(2010)E1

Guide for Construction of Solid Fuel-Burning
Masonry Heaters

IBC

E1677-11

Standard Specification for an Air Retarder
(AR) Barrier (AB) Material or Systems for LowRise Framed Building Walls

E1886-0513A

Test Method for Performance of Exterior Windows,
Curtain Walls, Doors and Storm Shutters Impact
Protective Systems Impacted by Missiles and
Exposed to Cyclic Pressure Differentials

E1918-06(2015)

Standard Test Method for Measuring Solar
Reflectance of Horizontal and Low-sloped
Surfaces in the Field

IECC-C

E1966-2012A2015

Test Method for Fire resistant Joint Systems

IBC

IBC

IEBC

IFC

IRC

IMC

IRC

IRC

IECC-C

IBC

IRC

IFC

Specification for Performance of Exterior Windows,
Glazed Curtain Walls, Doors and Impact
Protective Systems Impacted by Winborne Debris
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E2072-1014

E1996-2012A2014a

in Hurricanes
Standard Specification for Photolumiscent
(Phosphorescent) Safety Markings

IBC

IRC

IBC

E2174-10E1 14B

Standard Practice for On-Site Inspection of
Installed Fire Stops

IFC

IBC

E2231-09 15

Standard Practice for Specimen Preparation and
Mounting of Pipe and Duct Insulation Materials to
Assess to Surface Burning Characteristics

IRC

E2307-2010 15B

Standard Test Method for Determining Fire
Resistance of Perimeter Joint System Between an
Exterior Wall Assembly and Floor AssemblyFire
Barriers Using the Intermediate-Scale, Multi-Story
Test Apparatus

IBC

E2336-04(2013) 14

Standard Test Methods Fire Resistive Grease
Duct Enclosure Systems

IMC

E2357-11

Standard Test Method for Determining Air
Leakage Rate of Air Barrier Assemblies

IECC-C

E2392/E2392M-10E1

Standard Guide for Design of Earthen Wall
Building Systems

IRC

E2393-10A a(2015)

Standard Practice for On-Site Inspection of
Installed Fire Resistive Joint Systems and
Perimeter Fire Barrier

IBC

E2397/E2397M-11 2015

Standard Practice for Determination of Dead
Loads and Live Loads Associated with Vegatative
Green Roof Systems

IBC

E2404-13E115a

Standard Practice for Specimen Preparation and
Mounting of Textile, Paper or Polymeric
(Including Vinyl) and Wood Wall or Ceiling
Coverings, Facing and Veneers to Assess
Surface Burning Characteristics

IBC

E2556/E2556M-10

Standard Specification for Vapor Permeable
Flexible Sheet Water-Resistive Barriers Intended
for Mechanical Attachment

IBC

E2570/E2570—07(2014)E1

Standard Test Method for Evaluating WaterResistive Barrier (WRB) Coatings Used Under
Exterior Insulation and Finish Systems (EIFS) for
EIFS with Drainage

IBC

E2599-11(2015)

Standard Practice for Specimen Preparation and
Mounting of Reflective Insulation Materials and
Radiant Barrier and Vinyl Stretch
Ceiling Materials for Building Applications to
Assess Surface Burning Characteristics

IBC

E2634-11(2015)

Standard Specification for Flat Wall Insulating
Concrete Form (ICF) Systems

IBC

E2727-10E1

Standard Practice for Assessment of Rainwater
Quality

IPC

E2751/E2751M-11 13

Standard Practice for Design and Performance of
Supported Laminated Glass Walkways

IBC

F437-0915

Specification for Threaded Chlorinated Poly (Vinyl
Chloride) (CPVC) Plastic Pipe Fittings, Schedule
80

IPC

IRC

ISPSC

IMC

F438-0915

Specification for Socket-Type Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 40

IPC

IRC

IMC

ISPSC

F439-1213

Specification for Socket-Type Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 80

IPC

IRC

IMC

ISPSC

F441/F441M-1315

Specification for Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Pipe, Schedules 40 and 80

IPC

IRC

IMC

F442/F442M-13E1

Specification for Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Pipe (SDR-PR)

IPC

IRC

IMC

F447-1014

Specification for Elastomeric Seals (Gaskets) for
Joining Plastic Pipe

IPC

IPSDC

IRC

F493-1014

Specification for Solvent Cements for Chlorinated
Poly (Vinyl Chloride) (CPVC) Plastic Pipe and
Fittings

IPC

IRC

IMC

F628-0812E1

Specification for Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste, and Vent
Pipe with a Cellular Core

IPC

IPSDC

IRC

F656-1015

Specification for Primers for Use in Solvent
Cement Joints of Poly (Vinyl Chloride) (PVC)
Plastic Pipe and Fittings

IPC

IPSDC

IRC

F876-201315A

Specification for Crosslinked Polyethylene (PEX)
Tubing

IPC

IRC

IMC

F877-2011A

Specification for Crosslinked Polyethylene (PEX)
Plastic Hot- and Cold-Water Distribution Systems

IPC

IRC

IMC

F1085-1014

Standard Specification for Mattress and Box
Springs Use in Berths in Marine Vessels

IFC

F1085-1014

Standard Specification for Mattress and Box
Springs Use in Berths in Marine Vessels

IFC

F1476-07(2013)

Standard Specification for Performance of
Gasketed Mechanical Couplings for Use in Piping
Applications

IMC

IPC

F1488-09E114

Specification for Coextruded Composite Pipe

IPC

IPSDC

F1548-01(2006)(2012)

Standard Specification for the Performance of
Fittings for Use with Gasketed Mechanical
Couplings Used In Piping Applications

IPC

F1554-07a15

Specification for Anchor Bolts, Steel 36, 55 and
105 ksi Yield Strength

IRC

F1667-11E115

Specification for Driven Fasteners: Nails, Spikes,
and Staples

IBc

IRC

F1807-201315

Specifications for Metal Insert Fittings Utilizing a
Copper Crimp Ring for SDR9 Cross-linked
Polyethylene (PEX) Tubing and SDR9
Polyethylene of Raised Temperature (PE-RT)
Tubing

IPC

IRC

IMC

IFC

IRC

IRC

IRC

IMC

Specification for Poly (Vinyl Chloride) (PVC)
Plastic Schedule 40 Draniage and DWV
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F1866-0713

Fabricated Fittings

IPC

IRC

F1960-1215

Specification for Cold Expansion Fittings with PEX
Reinforcing Rings for Use with Cross-linked
Polyethylene (PEX) Tubing

IPC

IRC

F1970-12E1

Special Engineered Fittings, Appurtenances or
Valves for use in Poly (Vinyl Chloride) (PVC) or
Chlorinated Poly (Vinyl Chloride) (CPVC)
Systems

IPC

IRC

F1973-0813E1

Standard Specification for Factory Assembled
Anodeless Risers and Transition Fittings in
Polyethylene (PE) and Polyamide 11 (PA11) and
Polyamide 12 (PA12) Fuel Gas Distribution
Systems

IRC

IFGC

F1974-09(2015)

Specification for Metal Insert Fittings for
Polyethylene/Aluminum/Polyethylene and
Crosslinked Polyethylene/Aluminum/Crosslinked
Polyethylene Composite Pressure Pipe

IPC

IRC

F2080-1215

Specification for Cold-Expansion Fittings with
Metal Compression-Sleeves for Cross-linked
Polyethylene (PEX) Pipe

IPC

IRC

F2090-1013

Specification for Window Fall Prevention Devices
with Emergency Escape (Egress) Release
Mechanisms

IBC

IRC

F2098-08

Standard Specification for Stainless Steel Clamps
for Securing SDR9 Cross-Linked Polyethylene
(PEX) Tubing to Metal Insert and Plastic Insert
Fittings

IPC

IRC

F2158-08(2013)

Standard Specification for Residential CentralVacuum Tubes and Fittings

IRC

F2159-1114

Specification for Plastic Insert Fittings Utilizing a
Copper Crimp Ring for SDR9 Cross-linked
Polyethylene (PEX) Tubing and SDR9
Polyethylene of Raised Temperature (PE-RT)
Tubing

IPC

F2200-13 14

Standard Specification for Automated Vehicular
Gate Construction

IBC

F2200-1314

Standard Specification for Automated Vehicular
Gate Construction

IFC

F2306/F2306M-201314E1

Specification for 12" to 60" 300 to 1500 mm annular
Corrugated Profile-Wall Polyethylene (PE) Pipe
and Fittings for Gravity-Flow Storm Sewer and
Subsurface Drainage Applications

F2389-1015

Specification for Pressure-Rated Polypropylene
(PP) Piping Systems

F2434-0914

Standard Specification for Metal Insert Fittings
Utilizing a Copper Crimp ring for SDR9 CrossLinked Polyethylene (PEX) Tubing and SDR9
Cross-Linked Polyethylene/Aluminum/CrossLinked Polyethylene (PEX-AL-PEX) Tubing

F2623-0814

Standard Specification for Polyethylene of Raised
Temperature (PE-RT) SDR 9 Tubing

F2735-09

Standard Specification for SDR9 Cross-linked
Polyethylene (PEX) and Polyethylene of Raised
Temperature (PE-RT) Tubing

F2769-1014

Polyethylene or Raised Temperature (PE-RT)
Plastic Hot and Cold-Water Tubing and
Distribution Systems

F2806-10(2015)

Standard Specification for Acrylonitrile-ButadieneStyrene (ABS) Plastic Pipe (Metric SDR-PR)

F2831-1112

Standard Practice for Internal Non Structural
Epoxy Barrier Coating Material Used in
Rehabilitation of Metallic Pressurized Piping
Systems

IPC

F2855-12

Standard Specification for Chlorinated Poly (Vinyl
Chloride)/Aluminum/Chlorinated Poly (Vinyl
Chloride) (CPVC AL CPVC) Composite
PressureTubing

IRC

G152-0613

Practice for Operating Open Flame Carbon Arc
Light Apparatus for Exposure of Nonmetallic
Materials

IBC

G154-0612a

Practice for Operating Fluorescent Light
Apparatus for UV Exposure of Nonmetallic
Materials

IBC

G155-05a13

Practice for Operating Xenon Arc Light Apparatus
for Exposure of Non-Metallic Materials

IBC

AWC

IMC

IFC

IRC

IMC

IPC

IRC

IMC

IPC

IRC

IMC

IPC

IRC

IMC

IMC

IRC

IMC

IPC

IRC

IMC

IPC

IRC

IMC

IRC

IEBC

American Wood Council

Standard Reference Number

Title

Referenced in Code(s):

ANSI/AWC SDPWS-2015

Special Design Provisions for Wind and Seismic

IBC

ANSI/AWC WFCM-20152018

Wood Frame Construction Manual for One- and
Two-Family Dwellings

IBC

IRC

ANSI/AWSC NDS-20152018

National Design Specification (NDS) for Wood
Construction - with 20152018 Supplement

IBC

IRC

AWCI

The Association of the Wall & Ceiling Industries International

Standard Reference Number

Title
Technical Manual 12-B Standard Practice for the
Testing and Inspection of Field Applied Thin Film
Intumescent Fire-Resistive Materials; an
Annotated Guide, Second Third Edition

12-B-0414

AWPA

Referenced in Code(s):

IBC

American Wood Protection Association

Standard Reference Number
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M4-1115

Standard for the Care of Preservative-Treated
Wood Products

IBC

IRC

U1-1415

USE CATEGORY SYSTEM: User Specification
for Treated Wood except Section 6, Commodity
Specification H

IBC

IRC

AWS

American Welding Society

Standard Reference Number

D1.4/D1.4M-20112017

AWWA

Title
Structural Welding Code- Reinforcing Steel
Including Metal Inserts and Connections in
Reinforced Concrete Construction

Referenced in Code(s):

IBC

American Water Works Association

Standard Reference Number

Title

Referenced in Code(s):

C104/A21.4-0813

Cement-Mortar Lining for Ductile-Iron Pipe and
Fittings for Water

IRC

IPC

C507-1115

Standard for Ball Valves, 6 In. Through 60
In. (150mm Through 1,500mm)

IPC

IRC

C651-0514

Disinfecting Water Mains

IPC

C901-0816

Polyethylene (PE) Pressure Pipe and Tubing, 1/2
3/4 in. (13 19mm) through 3 in. (76mm) for Water
Service

IMC

C903-0516

Polyethylene-Aluminum-Polyethylene (PE-AL-PE)&
Crosslinked Polyethylene Composite Pressure
Pipe (12mm) (1/2) in through (50 51mm) (2 in) for
Water Servi

IRC

C904-0816

Cross-Linked Polyethylene (PEX) Pressure
Pipe Tubing 1/2 in. (1213mm) Through 3 In.
(76mm) for Water Service

IPC

D100-0511

Standard for Welded Carbon Steel Tanks for Water
Storage

IPC

D115-0616

Standard for Tendon Prestressed-Concrete Water
Tanks

IPC

BSI

IPC

IRC

IRC

British Standards Institution

Standard Reference Number
BS EN 459-2010 2015

CEN

Title
Part 1 Building Lime, Definitions and Conformity
Criteria, Part 2 Test Methods

Referenced in Code(s):
IRC

European Committee for Standardization

Standard Reference Number
EN 1081: 1998

CGA

Title
Resilient Floor Coverings - Determination of the
Electrical Resistance

Referenced in Code(s):
IBC

IFC

Compressed Gas Association

Standard Reference Number

Title

Referenced in Code(s):

ANSI/G13-0613(2015)

Storage and Handling of Silane and Silane
Mixtures (an American National Standard)

IFC

ANSI/P-18 (2006) (2013)

Standard for Bulk Inert Gas Systems (an American
National Standard)

IFC

C-7 (2011)(2014)

Guide to Classification and Preparation of
Precautionary Labeling and Marking of
Compressed Gas Containers Gases

IFC

P-1 (2000)(2015)

Standard for Safe Handling of Compressed Gases
in Containers

IFC

S-1.1 (2011)(2017)

Pressure Relief Device Standards - Part 1
Cylinders for Compressed Gases

IFC

IFGC

S-1.2 (2005)(2016)

Pressure Relief Device Standards - Part 2 Cargo and Portable Tanks for Compressed Gases

IFC

IFGC

S-1.3 (2008) (2016)

Pressure Relief Device Standards-Part 3 Stationary Storage Containers for Compressed
Gases

IFC

IFGC

V-1-(2005)(2013)

Standard for Compressed Gas Cylinder Valve
Outlet and Inlet Connections

IFC

CISPI

Cast Iron Soil Pipe Institute

Standard Reference Number

Title

Referenced in Code(s):

301-04a12

Specification for Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste and
Vent Pipings Applications

IRC

IPC

IPSDC

310-0412

Specification for Coupling for Use in Connection
with Hubless Cast Iron Soil Pipe and Fittings for
Sanitary and Storm Drain, Waste, and Vent Piping
Applications

IRC

IPC

IPSDC

CPA

Composite Panel Association

Standard Reference Number
A208.1-092016

CRRC

Title
Particleboard

Referenced in Code(s):
IBC

Cool Roof Rating Council

Standard Reference Number
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ANSI/CRRC-1- S100- 2012 2016

CSA

CRRC-1 Standard Test Methods for Determining
Radiative Properties of Materials

IECC-C

CSA Group

Standard Reference Number

Title

Referenced in Code(s):

A112.18.1-2012 2017/CSA B125.1-201217

Plumbing Supply Fittings

IPC

IRC

A112.18.2-20112015/CSA B125.2-20112015

Plumbing Waste Fittings

IRC

IPC

A112.18.6-2017/CSA B125.6-200917

Flexible Water Connectors

IRC

A257.3M-200914

Joints for Circular Concrete Sewer and Culvert
Pipe, Manhole Sections and Fittings Using
Rubber Gaskets

IRC

AAMA/WDMA/CSA 101/1.S.2/A440-1116

North American Fenestration
Standard/Specifications for Windows, Doors and
Unit Skylights

IBC

ASME/A17.1/CSA B44-20132016

Safety Code for Elevators and Escalators

IRC

ASME A112.3.4-2013/CSA B 45.9-99 (R2013) 13 Macerating Systems and Related Components

IECC

IRC

IPC

IRC

ASME A112.19.5-20112017/CSA/B45.15-201117

Flush Valves and Spuds Water Closets, Urinals
and Tanks

IRC

IPC

ASME A112.19.7-20122017/CSA B45.10-201217

Hydromassage Bathtubs Systems

IPC

ASSE 1016-2017/ASME 112.1016-2017/ CSA
B125.16-20112017

Performance Requirements for Automatic
Compensating Valves for Individual Showers and
Tub/Shower Combinations

IRC

B64.1.1-1116

Vacuum Breakers, Atmospheric Type (AVB)

IRC

IPC

B64.1.2-1116

Pressure Vacuum Breakers (PVB)

IRC

IPC

B64.1.3-1116

Spill Resistant Pressure Vacuum Breakers
(SRPVB)

IPC

IRC

B64.1.3-11 16

Spill Resistant Pressure Vacuum Breakers
(SRPVB)

IPC

IRC

B64.2-07 16

Hose connection vacuum breakers (HCVB)

IRC

IPC

B64.2-1116

Vacuum Breakers, Hose Connection Type (HCVP)

IRC

IPC

B64.2.1-1116

Vacuum Breakers, Hose Connection (HCVB) with
Manual Draining Feature

IRC

IPC

B64.2.2-0716

Hose Connection Vacuum Breakers (HCVB) with
Automatic Draining Feature

IRC

IPC

B64.6-1116

Dual Check Valve Backflow Preventers (DuC)

IPC

IRC

B64.10.1-0711

Manual for the Maintenance and Field Testing of
Backflow Prevention Devices

IPC

B137.1-1316

Polyethylene (PE) Pipe, Tubing and Fittings for
Cold Water Pressure Services

IRC

IPC

IMC

B137.2-1316

Polyvinylchloride PVC Injection-Moulded Gasketed
Fittings for Pressure Applications

IRC

IPC

ISPSC

IMC

B137.3-1316

Rigid Poly (Vinyl Chloride) (PVC) Pipe for
Pressure Applications

IRC

IPC

IPSDC

ISPSC

B137.10M-1316

Cross-linked Polyethylene/Aluminum/Cross-linked
Polyethylene (PEX-AL-PEX) Composite PressurePipe Systems

IRC

IPC

IMC

B137.11-1316

Polypropylene (PP-R) Pipe and Fittings for
Pressure Applications

IRC

IPC

B181.1-11 15

Acrylonitrile-butadiene-styrene (ABS) Drain,
Waste, and Vent Pipe and Pipe Fittings

IRC

IPC

IPSDC

B181.2-1115

Polyvinylchloride PVC Drain, and chlorinated
polyvinylchloride (CPVC) Drain, Waste, and Vent
Pipe and Pipe Fittings

IRC

IPC

IPSDC

B181.3-1115

Polyolefin and polyvinylidene (PVDF) Laboratory
Drainage Systems

IRC

IPC

B182.4-1115

Profile PVC Sewer Pipe and Fittings

IRC

IPC

B182.6-1115

Profile Polyethylene (PE) Sewer Pipe and Fittings
for leak proof sewer applications

IRC

IPC

B182.8-1115

Profile Polyethylene (PE) Storm Sewer and
Drainage Pipe and Fittings

IRC

IPC

B483.1-07(R2012)

Drinking Water Treatment Systems

IRC

B602-1015

Mechanical Couplings for Drain, Waste, and Vent
Pipe and Sewer Pipe

IRC

C22.2 No. 108-01 (R2010)14

Liquid pumps

CAN/CSA A257.1M-2009 14

Non-reinforced circular concrete culvert, storm
drain, sewer pipe and fittings

IRC

IPC

IPSDC

CAN/CSA A257.2M-2009 14

Reinforced circular concrete culvert, storm drain,
sewer pipe, and fittings

IRC

IPC

IPSDC

CAN/CSA C448 Series-02-CSA-2002 16

Design and installation of earth energy systemsFirst Edition; Update 2: October 2009;
Consolidated Reprint 10/2009

IRC

IMC

CSA 0O325-07

Construction Sheathing

IRC

CSA 8-93

Requirements for Gas-Fired Log Lighters for
Wood Burning Fireplaces with Revisions through
January 1999

IRC

IFGC

CSA B45.5-1117/IAPMO Z124-20112017

Plastic Plumbing Fixtures

IRC

IPC

CSA B55.1-20122015

Test Method for measuring efficiency and
pressure loss of drain water heat recovery units

IECC

CSA B55.2-20122015

Drain water heat recovery units

IECC

CSA B64.2-0716

Hose connection vacuum breakers (HCVB)

IRC

IPC

CSA B64.2.1.1-1116

Hose Connection Dual Check Vacuum Breakers
(HCDVB)

IRC

IPC

CSA B64.2.2-0716

Hose Connection Vacuum Breakers (HCVB) with
Automatic Draining Feature

IRC

IPC

CSA B64.2.2-11 16

Vacuum Breakers, Hose Connection Type (HCVP)
with Automatic Draining Feature

IRC

IPC

CSA B64.3-1116

Dual Check Valve Backflow Preventers
Atmospheric Port (DCAP)

IRC

IPC
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CSA B64.4-1116

Backflow Preventers, Reduced Pressure Principle
(RP)

IRC

IPC

CSA B64.4.1-1116

Reduced Pressure Principle for Fire Sprinklers
(RPF)

IRC

IPC

CSA B64.5-1116

Double Check Backflow Preventers (DCVA)

IRC

IPC

CSA B64.5.1-1116

Double Check Valve Backflow Preventers Type for
Fire Systems (DCVAF)

IRC

IPC

CSA B64.7-1116

Laboratory Facet Vacuum Breakers (LFVB)

IRC

IPC

CSA B137.5- 1316

Cross-Linked Polyethylene (PEX) Tubing Systems
for Pressure Applications

IRC

IPC

IMC

CSA B137.6- 1316

Chlorinated Polyvinylchloride CPVC Pipe, Tubing
and Fittings for Hot and Cold Water Distribution
Systems

IRC

IPC

ISPSC

CSA B137.9-1316

Polyethylene/Aluminum/Polyethylene (PE-AL-PE)
Composite Pressure-Pipe Systems

IRC

IMC

CSA C22.2 No. 218.1-M89(R2011)13

Spas, hot tubs and associated equipment

ISPSC

IMC

CSA C22.2 No. 236-201115

Heating and cooling equipment

ISPSC

IMC

UL/CAN/CSA/ANCE C22.2 NO. 60335-2-402012

Standard for Safety of Household and Similar
Electrical Appliances, Part 2 -40: Particular
Requirements for Motor Compressors electrical
heat pumps, air-conditioners and dehumidifiers

Z21.50/CSA 2.22-20122016

Vented Gas Fireplace Heaters

Z21.56a/CSA 4.7-20132017

Gas-Fired Pool Heaters

Z21.88/CSA 2.33-152016

Vented Gas Fireplace Heaters

DASM A

IRC
IRC

IFGC

ISPSC
IRC

IFGC

Doors and Access Systems M anufacturers Association International

Standard Reference Number

Title

Referenced in Code(s):

ANSI/DASMA 105-20122016

Test Method for Thermal Transmittance and Air
Infiltration of Garage Doors and Rolling Doors

ANSI/DASMA 107-1997 (R2012)2017

Room Fire Test Standard for Garage Doors
Using Foam Plastic Insulation

IBC

ANSI/DASMA 108-20122017

Standard Method for Testing Sectional Garage
Doors, and Rolling Doors and Flexible Doors:
Determination of Structural Performance Under
Uniform Static Air Pressure Difference

IBC

IRC

ANSI/DASMA 115-20122016

Standard Method for Testing Sectional Garage
Doors,and Rolling Doors and Flexible Doors:
Determination of Structural Performance Under
Missile Impact and Cyclic Wind Pressure

IBC

IRC

DOC

IMC

IECC

United States Department of Commerce

Standard Reference Number
16 CFR Part 1632 (2009)(2015)

DOE

Title

Referenced in Code(s):

Standard for the Flammability of Mattress and
Mattress Pads (FF 4-72, Amended)

IFC

U.S. Department of Energy

Standard Reference Number

Title

Referenced in Code(s):

10 CFR, Part 430-19982015

Energy Conservation Program for Consumer
Products: Test Procedures and Certification and
Enforcement Requirement for Plumbing Products;
and Certification and Enforcement Requirements
for Residential Appliances; Final Rule
IECC-C

10 CFR Part 430, Subpart B, Appendix N
(1998)(2015)

Uniform Test Method for Measuring the Energy
Consumption of Furnaces and Boilers

IECC-C

10 CFR Part 431, 2004 (2015)

Energy Efficiency Program for Certain
Commercial and Industrial Equipment: Test
Procedures and Efficiency Standards Final Rules

IECC-C

DOL

U. S. Department of Labor

Standard Reference Number

Title

Referenced in Code(s):

29 CFR Part 1910.1000 (2009)(2015)

Air Contaminants

IBC

29 CFR Part 1910.1025 (2009)(2015)

Toxic and Hazardous Substances

IMC

29 CFR Part 1910.1200 (2009)(2015)

Hazard Communication

IFC

DOTn

IFC

IMC

Department of Transportation

Standard Reference Number

Title

Referenced in Code(s):

33 CFR Part 154 (1998)(2015)

Facilities Transferring Oil or Hazardous Material
in Bulk

IFC

33 CFR Part 155 (1998) (2015)

Oil or Hazardous Material Pollution Prevention
Regulations for Vessels

IFC

33 CFR Part 156 (1998)(2015)

Oil and Hazardous Material Transfer Operations

IFC

49 CFR Part 172-20092015

Hazardous Materials Tables, Special Provisions,
Hazardous Materials Communications,
Emergency Response Information and Training
Requirements

IBC

IFC

49 CFR Parts 100 to 185-2005(2015)

Hazardous Materials Regulations

IBC

IFC

49 CFR Parts 173-178 (1998)2015

Specification of Transportation of Explosive and
Other Dangerous Articles, UN 0335, UN 0336
Shipping Containers

IBC

DOTy

U. S. Department of Treasury

Standard Reference Number
27 CFR Part 55 (1998)(2015)

Title
Commerce in Explosives
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EPA

Environmental Protection Agency

Standard Reference Number
40 CFR Part 355-20082015

FCC

Title
Emergency Planning and Notification

Referenced in Code(s):
IFC

Federal Communications Commission

Standard Reference Number
47 CFR Part 90.219-20072014

FM

Title
Private Land Mobile Radio Services-Use of Signal
Boosters

Referenced in Code(s):
IFC

FM Global

Standard Reference Number

Title

Referenced in Code(s):

4470-20122016

Approval Standard for Single-Ply Poymer-Modified
Bitumen Sheet, Built-Up Roof (BUR) and Liquid
Applied Roof Assemblies for Use in Class 1 and
Non-combustible Roof Deck Construction

IBC

4496-132016

Approval Standard for Classification of Pallets and
other Materials Handling Products as Equivalent
to Wood Pallet

IFC

4880 (2010)2015

Approval Standard for Class 1 Rating of Insulated
Wall or Wall and Roof/Ceiling Building Panels, or
Interior Finish Materials, or Coatings and Exterior
Finish Systems

IBC

GA

IRC

Gypsum Association

Standard Reference Number

Title

Referenced in Code(s):

GA-216-20132016

Application and Finishing of Gypsum Panel
Products

IBC

GA-253-20122017

Application of Gypsum Sheathing

IRC

GA-600-20122015

Fire Resistance Design Manual, 20th21st Edition

IBC

HPVA

Hardwood Plywood and Veneer Association

Standard Reference Number
ANSI/HPVA HP-1-20132016

IAPM O

Title
American National Standard for Hardwood and
Decorative Plywood

IBC

International Association of Plumbing and M echanical Officials

Standard Reference Number

Title

IAPMO Z124.7-20122013

Prefabricated Plastic Spa Shells

IAPMO Z1001-20072014

Prefabricated Gravity Grease Interceptors

ICC

Referenced in Code(s):

Referenced in Code(s):
ISPSC
IPC

International Code Council

Standard Reference Number

Title

Referenced in Code(s):

IBC-1518

International Building Code

IRC

IFC

IMC

ICC 300-1217

ICC Standard on Bleachers, Folding and
Telescopic Seating, and Grandstands

IBC

IFC

IEBC

ICC 400-1217

Standard for The Design and Construction of Log
Structures

IBC

IRC

IECC-R

ICC A117.1-0915

Accessible and Usable Buildings and Facilities

IFC

IZC

IEBC

IPC

IRC

IBC

IEBC-1518

International Existing Building Code

IBC

IRC

IPC

IMC

IFGC

IECC

IECC-15 18

International Energy Conservation Code

IBC

IRC

IMC

IFGC

IPMC

IPSDC

IFC-1518

International Fire Code

IBC

IRC

IMC

IPC

IFGC

IFGC-1518

International Fuel Gas Code

IBC

IRC

IFC

IMC

IMC-1518

International Mechanical Code

IBC

IRC

IFC

IPC

IPC 1518

International Plumbing Code

IBC

IRC

IFC

IMC

IPSDC

IFGC

IEBC

IPMC-15 18

International Property Maintenance Code

IBC

IRC

IFC

IEBC

IWUIC

IFGC

IMC

IPC

IZC

IPSDC-1518

International Private Sewage Disposal Code

IBC

IPC

IRC

IRC-1518

International Residential Code

IBC

IFC

IMC

IFGC

IEBC

IPC

IPMC

IPSDC

ISPSC

ISPSC-15 18

International Swimming Pool and Spa Code

IECC

IFC

IFGC

IMC

IPC

IRC

IWUIC-1518

International Wildland-Urban Interface Code

IBC

IFC

IPMC

IZC-1518

International Zoning Code

IBC

IMC

IES

IPSDC

IFGC

IECC

IEBC

IPMC

IPC

IWUIC

IEBC

IPMC

IPC

IECC

ISPSC

IEBC

IFGC

IECC

IPMC

ANSI/ASHRAE/IESNA 90.1-20132016

IIAR

Title
Energy Standard for Buildings Except Low-Rise
Residential Buildings

Referenced in Code(s):
IECC

International Institute of Ammonia Refrigeration

Standard Reference Number

Title
Addendum A to Equipment, Safe Design, and
Installation of Closed-Circuit Ammonia
Mechanical Refrigerating Systems
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IECC

IKECA
Standard Reference Number
C10-20112016

ISEA

International
Kitchen Exhaust Cleaning Association
Title
Referenced in Code(s):
IKECA C10, Standard for the Methodology
for Cleaning for Commercial Kitchen Exhaust
Systems

IFC

the International Safety Equipment Association

Standard Reference Number
ANSI/ISEA Z358.1-20092014

M SS

Title
Emergency Eyewash and Shower Equipment

Referenced in Code(s):
IPC

M anufacturers Standarization Society of the Valve and Fittings Industry

Standard Reference Number

Title

Referenced in Code(s):

SP-42-20092013

Corrosion Resistant Gate, Globe, Angle and
Check Valves with Flanged and Butt Weld Ends
(Classes 150, 300 & 600)

IPC

IRC

SP-70-20112013

Gray Iron Gate Valves, Flanged and Threaded
Ends

IPC

IRC

SP-71-20112013

GreyGray Iron Swing Check Valves, Flanged and
Threaded Ends

IPC

IRC

SP-72-2010a

Ball Valves with Flanged or Butt-Welding Ends for
General Service

IPC

IRC

SP-78-20112013

Cast Iron Plug Valves, Flanged and Threaded
Ends

IPC

IRC

SP-80-20082013

Bronze Gate, Globe, Angle and Check Valves

IPC

IRC

SP-110-2010a

Ball Valves, Threaded, Socket Welded ing, Solder
Joint, Grooved and Flared Ends

IPC

IRC

NAAM M

National Association of Architectural M etal M anufacturers

Standard Reference Number
FP 1001-0717

NEM A

Title
Guide Specifications for Design of Metal Flag
Poles, Fourth Edition

Referenced in Code(s):
IBC

National Electrical M anufacturers Association

Standard Reference Number

Title

MG1-19932014

Motors and Generators

Z535-20062017

ANSI/NEMA Color Chart

250-20032014

Enclosures for Electrical Equipment (1000 Volts
Maximum)

NFPA

Referenced in Code(s):
IECC-C
ISPSC
IFC

National Fire Protection Association

Standard Reference Number

Title

Referenced in Code(s):

02-1116

Hydrogen Technologies Code

IFC

10-1317

Standard for Portable Fire Extinguishers

IFC

IBC

11-1015

Standard for Low-, Medium-, and High-Expansion
Foam

IFC

IBC

12-1115

Standard on Carbon Dioxide Extinguishing
Systems

IFC

IBC

12A-0915

Standard on Halon 1301 Fire Extinguishing
Systems

IFC

IBC

13-1316

Standard for the Installation of Sprinkler Systems

IFC

IBC

IRC

13D-1316

Standard for the Installation of Sprinkler Systems in
One- and Two-Family Dwellings and
Manufactured Homes

IFC

IRC

IBC

13R-1316

Standard for the Installation of Sprinkler Systems in
Low-Rise Residential Occupancies

IBC

IEBC

IRC

14-1316

Standard for the Installation of Standpipe, Private
Hydrants and Hose Systems

IFC

IBC

15-1217

Standard for Water Spray Fixed Systems for Fire
Protection

IFC

16-11 15

Standard for the Installation of Foam-Water
Sprinkler and Foam-Water Spray Systems

IFC

IBC

17-1317

Standard for Wet Chemical Extinguishing Systems

IFC

IBC

17A-1317

Standard for Wet Chemical Extinguishing Systems

IFC

IBC

20-1316

Standard for the Installation of Stationary Pumps
for Fire Protection

IFC

IBC

22-1318

Standard for Water Tanks for Private Fire
Protection

IFC

24-1316

Standard for the Installation of Private Fire Service
Mains and Their Appurtenances

IFC

25-1417

Standard for the Inspection, Testing and
Maintenance of Water-Based Fire Protection
Systems

IFC

IPMC

30-1518

Flammable and Combustible Liquids Code

IFC

IBC

30A-1518

Code for Motor Fuel Dispensing Facilities and
Repair Garages

IFC

IMC

IFGC

IBC

31-1115

Standard for the Installation of Oil-Burning
Equipment

IFC

IRC

IMC

IBC

32-1115

Standard for Drycleaning Plants

IFC

IBC

33-1116

Standard for Spray Application Using Flammable
or Combustible Materials

IFC

34-1115

Standard for Dipping and Coating Processes
Using Flammable or Combustible Liquids

IFC
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35-1115
37-1518

Standard for the Manufacture of Organic Coatings
Standard for the Installation and Use of Stationary
Combustion Engines and Gas Turbines

IMC

IFGC

40-1116

Standard for the Storage and Handling of
Cellulose Nitrate Film

IFC

IBC

Standard for the Design and Installation of
Oxygen-Fuel Gas Systems for Welding, Cutting,
and Allied Processes

IFC

IPC

52-1316

Vehicular Gaseous Fuel Systems Code

IFC

55-1316

Compressed Gases and Cryogenic Fluids Code

IFC

56-1417

Standard for Fire and Explosion Prevention during
Cleaning and Purging of Flammable Gas Piping
Systems

IFC

58-1417

Liquefied Petroleum Gas Code

IFC

59A-1316

Standard for the Production, Storage and Handling
of Liquefied Natural Gas (LNG)

IFC

61-1317

Standard for the Prevention of Fires and Dust
Explosions in Agricultural and Food Processing
Facilities

IFC

IBC

70-1417

National Electrical Code

IRC

IEBC

IBC

IWUIC

IPMC

72-1316

National Fire Alarm and Signaling Code

IFC

IBC

IRC

IMC

IEBC

80-1316

Standard for Fire Doors and Other Opening
Protectives

IFC

IBC

91-1015

Standard for Exhaust Systems for Air Conveying of
Vapors, Gases, Mists, and Particulate Solids

IMC

91-1015

Standard for Exhaust Systems for Air Conveying of
Vapors, Gases, Mists, and Particulate Solids

IMC

92-1215

Standard on Smoke Control Systems

IFC

96-1417

Standard for Ventilation Control and Fire
Protection Commercial Cooking Operations

IMC

99-1518

Health Care Facilities Code

101-1518

Life Safety Code

105-1316

51-13 18

IFC

IFGC

IBC

IMC

IBC

IFC

IEBC

IBC

IFC

IEBC

Standard for the Installation of Smoke Door
Assemblies and Other Opening Protectives

IBC

IFC

110-1316

Standard for Emergency and Standby Power
Systems

IFC

IBC

120-1015

Standard for Fire Prevention and Control in Coal
Mines

IFC

IBC

160-1116

Standard Use of Flame Effects Before an Audience

IFC

170-1518

Standard for Fire Safety and Emergency Symbols

IFC

204-1215

Standard for Smoke and Heat Venting

IFC

211-1316

Standard for Chimneys, Fireplaces, Vents and
Solid Fuel-Burning Appliances

IMC

221-1518

Standard for High Challenge Fire Walls, Fire
Walls and Fire Barrier Walls

IBC

241-1318

Standard for Safeguarding Construction,
Alteration, and Demolition Operations

IFC

252-1217

Standard Methods of Fire Tests of Door
Assemblies

IBC

253-11 15

Standard Method of Test for Critical Radiant Flux
of Floor Covering Systems Using a Radiant Heat
Energy Source

IBC

257-1217

Standard on Fire Test for Window and Glass Block
Assemblies

IBC

259-1318

Standard Test Method for Potential Heat of
Building Materials

IBC

260-1318

Standard Methods of Tests and Classification
System for Cigarette Ignition Resistance of
Components of Upholstered Furniture

IFC

261-1318

Standard Method of Test for Determining
Resistance of Mock-Up Upholstered Furniture
Material Assemblies to Ignition by Smoldering
Cigarettes

IFC

262-1115

Standard Method of Test for Flame Travel and
Smoke of Wires and Cables for Use in AirHandling Spaces

IMC

IBC

265-1115

Standard Methods of Fire Tests for Evaluating
Room Fire Growth Contribution of Textile or
Expanded Vinyl Wall overings on Full Height
Panels and Walls

IBC

IFC

268-1217

Standard Test Method for Determining Ignitibility
of Exterior Wall Assemblies Using a Radiant Heat
Energy Source

IBC

268-1217

Standard Test Method for Determining Ignitibility
of Exterior Wall Assemblies Using a Radiant Heat
Energy Source

IBC

274-1318

Standard Test Method to Evaluate Fire
Performance Characteristics of Pipe Insulation

IMC

275-1317

Standard Method of Fire Tests for the Evaluation of
Thermal Barriers

IBC

276-1115

Standard Method of Fire Test For Determining the
Heat Release Rate of Roofing Assemblies with
Combustible Above-Desk Roofing Components

IBC

285-1217

Standard Fire test Method for Evaluation of Fire
Propagation Characteristics of Exterior NonLoad-Bearing Wall Assemblies Containing
Combustible Components

IBC

288-12 17

Standard Methods of Fire Tests of Horizontal Fire
Door Assemblies Installed in Horizontal FireResistance-Rated Assemblies

IBC

IPC

IECC

IBC

IFGC

IFC

IRC

IRC

Standard Method of Fire Test for Individual Fuel
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289-1318

Packages

IFC

303-1116

Fire Protection Standard for Marinas and
Boatyards

IFC

318-1518

Standard for the Protection of Semiconductor
Fabrication Facilities

IFC

Standard for the Safeguarding of Tanks and
Containers for Entry, Cleaning or Repair

326-1015

IBC

IFC

385-1217

Standard for Tank Vehicles for Flammable and
Combustible Liquids

IFC

400-1316

Hazardous Materials Code

IFC

407-1217

Standard for Aircraft Fuel Servicing

IFC

409-1116

Standard on Aircraft Hangers

IFC

410-1015

Standard on Aircraft Maintenance

IFC

418-1116

Standard for Heliports

IBC

484-1518

Standard for Combustible Metals

IFC

495-1318

Explosive Materials Code

IFC

498-1318

Standard for Safe Havens and Interchange Lots for
Vehicles Transporting Explosives

IFC

501-1317

Standard on Manufactured Housing

IRC

505-1318

Fire Safety Standard for Powered Industrial Trucks
Including Type Designations, Areas of Use,
Conversions, Maintenance, and Operations

IFC

654-1317

Standard for the Prevention of Fire & Dust
Explosions from the Manufacturing, Processing,
and Handling of Combustible Particulate Solids

IBC

IFC

655-1217

Standard for the Prevention of Sulfur Fires and
Explosions

IBC

IFC

664-1217

Standard for the Prevention of Fires and
Explosions in Wood Processing and Woodworking
Facilities

IBC

IFC

701-1015

Standard Method of Fire Tests for FlamePropagation of Textiles and Films

IFC

IBC

703-1518

Standard for Fire Retardant Treated Wood and
Fire Retardant Coatings for Building Materials

IFC

704-1217

Standard System for the Identification of the
Hazards of Materials for Emergency Response

IFC

790-1418

Standard Test for Competency of Third-Party Field
Evaluation Bodies

IFC

853-1015

Standard for the Installation of Stationary Fuel Cell
Power Systems

IRC

914-1015

Code for Fire Protection of Historic Structures

IFC

1122-1318

Code for Model Rocketry

IFC

1123-1418

Code for Fireworks Display

IFC

1124-1317

Code for the Manufacture, Transportation, Storage
and Retail Sales of Fireworks and Pyrotechnic
Articles

IFC

1125-1217

Code for the Manufacture of Model Rocket and
High Power Rocket Motors

IFC

1126-1116

Standard for the Use of Pyrotechnics Before a
Proximate Audience

IFC

1127-1318

Code for High Power Rocketry

IFC

1142-1217

Standard on Water Supplies for Suburban and
Rural Fire Fighting

IFC

1901-0916

Standard for Automotive Fire Apparatus

IFC

2001-1215

Standard on Clean Agent Fire Extinguishing
Systems

IFC

NFRC

IBC

IFGC

IMC

IBC

IMC

IFGC

IBC

IBC

National Fenestration Rating Council Inc.

Standard Reference Number

Title

Referenced in Code(s):

100-20092017

Procedure for Determining Fenestration Product
U-factors-Second Edition

IECC

200-20092017

Procedure for Determining Fenestration Product
Solar Heat Gain Coefficients and Visible
Transmittance at Normal Incidence-Second
Edition

IECC

400-20092017

Procedure for Determining Fenestration Product
Air Leakage-Second Edition

IECC

NSF

NSF International

Standard Reference Number

Title

Referenced in Code(s):

3-20102012

Commercial Warewashing Equipment

IPC

14-20112015

Plastic Piping System Components and Related
Materials

40-20122013

Residential Wastewater Treatment Systems

IPSDC

42-20112015

Drinking Water Treatment Units - Aesthetic
Effects

IRC

IPC

44-20122015

Residential Cation Exchange Water Softeners

IRC

IPC

50-20122015

Equipment for Swimming Pools, Spas, Hot Tubs,
and other Recreational Water Facilities

ISPSC

IPC

53-2011A2015

Drinking Water Treatment Units - Health Effects

IRC

IPC

58-20122015

Reverse Osmosis Drinking Water Treatment
Systems

IRC

IPC

61-20122015

Drinking Water System Components - Health
Effects

IRC

IPC

62-20122015

Drinking Water Distillation Systems

IPC

IRC

IPC

ISPSC

IMC

Onsite Residential and Commercial Water Reuse
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350-20112014

Treatment Systems

IPC

IRC

358-1-20112014

Polyethylene Pipe and Fittings for Water-Based
Ground Source "Geothermal" Heat Pump Systems

IRC

IMC

372-20102011

Drinking Water Systems Components - Lead
Content

IPC

PSAI

Portable Sanitation Association International

Standard Reference Number

Title
Minimum Requirements for Nonsewered WasteDisposal Systems

Z4.3- 9515

SBCA

Referenced in Code(s):
IPC

Structural Building Components Association

Standard Reference Number

BCSI-2013 (updated March 2015)

SDI

Title
Building Component Safety Information Guide to
Good Practice for Handling, Installing,
Restraining & Bracing of Metal Plate Connected
Wood Trusses

Referenced in Code(s):

IRC

Steel Deck Institute

Standard Reference Number

Title

Referenced in Code(s):

ANSI/ SDI NC1.0-102017

Standard for Non-Composite Steel Floor Deck

IBC

ANSI/ SDI RD1.0-102017

Standard for Steel Roof Deck

IBC

SDI-C-20112017

Standard for Composite Steel Floor Deck Slabs

IBC

SDI QA/QC-20112017

Standard for Quality Control and Quality
Assurance for Installation of Steel Deck

IBC

SJI

Steel Joist Institute

Standard Reference Number
CJ-10 SJI-200-16

SM ACNA

Title
Standard Specification for Composite Steel Joists,
CJ-Series

SPRI

IBC

Sheet M etal & Air Conditioning Contractors

Standard Reference Number
SMACNA\ANSI (2015) (2016)

Referenced in Code(s):

Title
HVAC Duct Construction Standards-Metal and
Flexible 4th Edition (ANSI) 2016

Referenced in Code(s):
IMC

IRC

Single-Ply Roofing Institute

Standard Reference Number

Title

Referenced in Code(s):

ANSI/SPRI/FM4435-ES-1-1117

Wind Test Standard for Edge Systems Used with
Low Slope Roofing

IBC

ANSI/SPRI VF1-1017

External Fire Design Standard for Vegetative
Roofs

IBC

SRCC

Solar Rating Certification Corporation

Standard Reference Number

Title

Referenced in Code(s):

ICC 900/SRCC 300-132015

Standard 300 for Solar Water Heating
Systems Solar Thermal System Standard

IRC

ICC 901/SRCC 100-132015

Standard 100 for Solar Collectors Solar Thermal
Collector Standard

IRC

TCNA

Tile Council of North America

Standard Reference Number

Title

Referenced in Code(s):

A108.1A-9916

Installation of Ceramic Tile in the Wet-set Method,
with Portland Cement Mortar

IBC

IRC

A118.1-9916

American National Standard Specification for DrySet Cement Mortar

IBC

IRC

A118.3-99 13

American National Standard Specifications for
Chemical Resistant, Water Cleanable Tile-setting
and -grouting Epoxy and Water Cleanable Tilesetting Epoxy Adhesive

IBC

IRC

A118.4-9916

American National Standard Specifications for
Latex-portland Modified Dry-Set Cement Mortar

IBC

A118.6-9910

American National Standard Specifications for
Standard Cement Grouts for Tile Installation

IBC

A136.1-9908

American National Standard Specifications for
Organic Adhesives for Installation of Ceramic Tile

IBC

IRC

A137.1-200817

Standard Specifications for Ceramic Tile

IBC

IRC

TIA

Telecommunications Industry Association

Standard Reference Number

222-GH-2005 2016

TM S

Title
Structural Standards for Antenna Supporting
Structures and Antennas, Including-Addendum 1,
222-G-1, Dated 2007, Addendum 2, 222-G-2 dated
2009 Addendum 3, 222-3 dated 2013 and
Addendum 4, 222-G-4 dated 2014

Referenced in Code(s):

IBC

The M asonry Society
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Standard Reference Number

Title

Referenced in Code(s):

402-20132016

Building Code for Masonry Structures

IBC

IRC

403-20132017

Direct Design Handbook for Masonry Structures

IBC

IRC

602-20132016

Specification for Masonry Structures

IBC

IRC

UL

Underwriter Laboratories

Standard Reference Number

Title

Referenced in Code(s):

UL/CSA/ANCE 60335-2-40-2012

Standard for safety of Household and Similar
Electrical Appliances, part 2-40: particular
requirements for Motor-Compressors
for electrical heat pumps, air-conditioners and
dehumidifiers

IRC

09-2009

Fire Tests of Window Assemblies with revisions
through February 2015.

IBC

10A-2009

Tin Clad Fire Doors - with revisions through
December 2013.

IBC

10B-2008

Fire Tests of Door Assemblies - with revisions
through April 2009 February 2015

IBC

10C-2009

Positive Pressure Fire Tests of Door Assemblies
with revisions through February 2015

IBC

14B-2008

Sliding Hardware for Standard Horizontally
Mounted Tin Clad Fire Doors-with revisions
through May 3, 2013

IBC

17-2008

Vent or Chimney Connector Dampers for Oil-Fired
Appliances - with Revisions through January 2010
September 2013

IRC

30-95

Metal Safety Cans - with Revisions through July
2009June 2014

IFC

80-2007

Steel Tanks for Oil-Burner Fuels and Other
Combustible Liquids - with revisions through
August 2009January 2014

IRC

87A-1215

Outline of Investigation for Power-Operated
Dispensing Devices for Gasoline and
Gasoline/Ethanol Blends with Nominal Ethanol
Concentrations up to 85 percent

IFC

127-11

Factory-Built Fireplaces- with revisions through
May 2015

IBC

IRC

142-06

Steel Aboveground Tanks for Flammable and
Combustible Liquids with revisions through
February 12, 2010August 2014

IFC

IPC

174-04

Household Electric Storage Tank Water Heaters with Revisions through September 2012April 2015

IRC

IMC

197-10

Commercial Electric Cooking Appliances - with
revisions through June 2011September 2014

IMC

207-2009

Refrigerant-Containing Components and
Accessories, Nonelectrical - with revisions
through June 2014

IMC

IRC

217-2006

Single and Multiple Stations Smoke Alarms - with
revisions through April 2012October 2015

IBC

IRC

IFC

263-11

Standard for Fire Test of Building Construction
and Materials - with revisions through June 2015

IBC

IRC

IWUIC

268A-2008

Smoke Detectors for Duct Application - with
Revisions through September 2009October 2014

IMC

294-1999

Access Control Systems Units with revisions
through September 2010 February 2015

IBC

IFC

300-2005(R2010)

Fire Testing of Fire Extinguishing Systems for
Protection of Commercial Cooking Equipment
with revisions through July 16, 2010December
2014

IBC

IFC

305-2012

Panic Hardware - with revisions through August
2014

IBC

IFC

325-2002

Door, Drapery, Gate, Louver and Window
Operations and Systems - with revisions through
June 2013May 2015

IRC

IFC

372-2007

Automatic Electrical Controls for Household and
Simular Use - Part 2: Particular Requirements for
Burner Ignition Systems and Components with
revisions through July 25, 2012

ISPSC

378-06

Draft Equipment - with revisions through January
2010 June 12,2014

IRC

391-2010

Solid-Fuel and Combination-Fuel Central and
Supplementary Furnaces - with revisions through
March 2010June 2014

IMC

399-2008

Drinking-Water Coolers with revisions through
January 14, 2011October 2013

IPC

412-2011

Refrigeration Unit Coolers - with Revisions
through August 2012September 2013

IMC

430-2009

Waste Disposers, with revisions through March
23, 2011September 2015

IPC

441-2010

Gas Vents - with revisions through June 12, 2014

IRC

IFGC

499-05

Electric Heating Appliances-with revisions
through February 2013November 2014

IMC

IFC

508-99

Industrial Control Equipment - with revisions
through March 2013October 2013

IMC

IPC

515-2011

Electric Resistance Heat Tracing for Commercial
and Industrial Applications including revisions
through November 30, 2011July 2015
IECC-R

536-1997

Flexible Metallic Hose - with Revisions through
June 2003December 2014

2016 ICC PUBLIC COMMENT AGENDA

IRC

IFC

IMC

IFC

IMC

IBC

IMC

IRC
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555C-2006

Fire Dampers-with revisions through May
20122014
Ceiling Dampers-with revisions through May
2010December 2014

555S-1999

Smoke Dampers - with Revisions through May
2012 February 2014

580-2006

Test for Uplift Resistance of Roof Assemblies with
Revisions through July 2009October 2013

IBC

586-2009

High-Efficiency, Particulate, Air Filter Units- with
revisions through September 2014

IMC

641-2010

Type L Low-Temperature Venting Systems - with
revisions through May 2013June 2013

IBC

IRC

651–2011

Schedule 40 and Schedule 80 Rigid PVC Conduit
and Fittings with revisions through March
2012May 2014

IFGC

IRC

705-2004

Standard for Power Ventilators with revisions
through March 2012December 2013

IMC

IRC

710-2012

Exhaust Hoods for Commercial Cooking
Equipment - with revisions through November
2013

IMC

IECC-C

710B-2011

Recirculating Systems with revisions through
August 2014

IBC

IFC

IMC

723-08

Standard for Test for Surface Burning
Characteristics of Building Materials with
revisions through September 2010August 2013

IBC

IFC

IWUIC

726-1995

Oil-Fired Boiler Assemblies - with Revisions
through April 2011October 2013

IRC

IMC

IECC

727-2006

Oil-Fired Central Furnaces with revisions through
April 2010October 2013

IRC

IMC

IECC-C

729-03

Oil-Fired Floor Furnaces with revisions through
August 2012October 2013

IRC

IMC

730-03

Oil-Fired Wall Furnaces with revisions through
August 2012October 2013

IRC

IMC

731-1995

Oil-Fired Unit Heaters with Revisions through
through August 2012October 2013

IMC

IECC-C

732-1995

Oil-Fired Storage Tank Water Heaters - with
revisions through April 2010October 2013

IRC

IMC

737-11

Fireplaces Stoves - with revisions through August
2015

IRC

IMC

762-10

Outline of Investigation for Power Roof Ventilators
for Restaurant Exhaust Appliances with revisions
through October 2013

IMC

790-04

Standard Test Methods for Fire Tests of Roof
Coverings with revisions through October
2008July 2014

IBC

791-2006

Residential Incinerators-with revisions through
April 2010November 2014

IMC

795-2011

Commercial-Industrial Gas Heating Equipment
with revisions through September 2012November
2013

IRC

IFGC

834-04

Heating, Water Supply, and Power Boilers Electric with Revisions through January
2013December 2013

IRC

IMC

842-07

Valves for Flammable Fluids with Revisions
through October 2012May 2015

IRC

IMC

858-05

Household Electric Ranges - with Revisions
through April 2012June 2015

IMC

IRC

864-03

Control Units and Accessories for Fire Alarm
Systems-with Revisions through August
2012December 2014

IBC

IFC

867-2011

Electrostatic Air Cleaners - with Revisions
through February 2013 August 2013

IMC

873-2007

Temperature-Indicating and - Regulating
Equipment, with revisions through July 25,
2012February 2015

ISPSC

875-09

Electric Day Bath Heaters with revisions through
November 2011December 2013

IMC

IRC

896-1993

Oil-Burning Stoves - with Revisions through
August 2012November 2013

IRC

IMC

900-04

Air Filter Units- with revisions through February
2012April 2015

907-94

Fireplace Accessories - with revisions through
April 2010June 2014

IMC

923-2013

Microwave Cooking Appliances - with revisions
through June 2015

IRC

IMC

924-06

Standard for Safety Emergency Lighting and
Power Equipment with revisions through February
2011April 2014

IBC

IFC

959-2010

Medium Heat Appliance Factory-Built Chimneys with revisions through June 2014

IRC

IMC

1004-1-12

Standard for Rotating Electrical Machines
General Requirements with revisions through
June 23, 2011

1026-2012

Electric Household Cooking and Food Services
Appliances - with revisions through August 2015

IRC

1042-2009

Electric Baseboard Heating Equipment-with
revisions through June 2013September 2014

IRC

1081-2008

Standard for Swimming Pool Pumps, Filters and
Chlorinators, with revisions through May
2013March 2014

1256-2002

Fire Test of Roof Deck Construction with
Revisions through January 2007July 2013

IBC

1275-2005

Flammable Liquid Storage Cabinets with revisions
through February 2010November 2014

IFC

555-2006
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1479-03

Relocatable Power Taps - with revisions through
September 2012September 2015
Standard for Fire Tests of Through-Penetration
Firestops with Revisions through October
2012June 2015

1482-2011

Solid-Fuel Type Room Heaters - with revisions
through August 2015

1563-2009

Standard for Electric Hot Tubs, Spas and
Association Equipment with revisions through July
2012March 2015

1618-09

Wall Protectors, Floor Protectors, and Hearth
Extensions - with revisions through May
2013October 2015

1703-02

Flat-plate Photovoltaic Modules and Panels - with
revisions through November 2014October 2015

1738-2010

Venting Systems for Gas-Burning Appliances,
Categories II, III and IV with revisions through May
2011November 2014

1741-2010

Inverters, Converters, Controllers and
Interconnection System Equipment with Distributed
Energy Resources - with revisions through
January 2015

IRC

1746-2007

External Corrosion Protection Systems for Steel
Underground Storage Tanks - with revisions
through December 2014

IPC

1777-07

Chimney Liners with revisions through July
2009October 2015

IBC

IRC

1784-2001

Air Leakage Tests of Door Assemblies - with
Revisions through July 2009February 2015

IBC

IECC-C

H ydromassage Bathtubs including revisions
through August 23, 2011January 2015

IPC

1812-2013

Standard for Ducted Heat Recovery Ventilators with revisions through April 2014

IMC

1815-2012

Standard for Nonducted Heat Recovery Ventilators
- with revisions through April 2014

IMC

1821-2011

Standard for Thermoplastic Sprinkler Pipe and
Fittings for Fire Protection Services - with
revisions through August 2015

IRC

1897-2012

Uplift Tests for Roof Covering Systems - with
revisions through September 2015

IBC

1978-2010

Grease Ducts - with revisions through September
2013

IMC

1994-04

Luminous Egress Path Marking Systems with
Revisions through November 2010May 2015

IBC

1995-2011

Heating and Cooling Equipment - with revisions
through July 2015

IRC

IMC

1996-2009

Electric Duct Heaters-with revisions through
November 2011June 2014

IRC

IMC

2024-2011

Standard for Safety Optical-Fiber and
Communications Cable Raceway- with Revisions
through April 2011August 2015

IMC

2034-2008

Standard for Safety for Single and Multiple Station
Carbon Monoxide Alarms with revisions through
February 2009March 2015

IRC

2043-2008

Fire Test for Heat and Visible Smoke Release for
Discrete Products and their Accessories Installed
in Air-Handling Spaces - with revisions through
October 2013

IMC

2079-2004

Tests for Fire Resistance of Building Joint
Systems with Revisions through December
2012August 2015

IBC

IFC

2200-2012

Stationary Engine Generator Assemblies - with
revisions through June 2013July 2015

IBC

IFC

2208-2010

Solvent Distillation Units - with Revisions through
March 2011September 2015

IFC

1363-2007

1795-2009

USC

IFC

IBC

IRC

IMC

IBC

IRC

IMC

IRC

IMC

IFGC

IRC

IBC

IRC

IFGC

ISPSC

IFC

IMC

ISPSC

IBC

IMC

United States Code

Standard Reference Number
CFR Title 16 (May 31, 2005) (2015)

WCLIB

Title
R-Value Rule

Referenced in Code(s):
IRC

West Coast Lumber Inspection Bureau

Standard Reference Number

Title

Referenced in Code(s):

AITC 104-03

Typical Construction Details

IBC

AITC 110-01

Standards Appearance Grades for Structural
Glued Laminated Timber

IBC

AITC 113-10

Standard for Dimensions of Structural Glued
Laminated Timber

IBC

AITC 119-96

Standard Specifications for Structural Glued
Laminated Timber of Hardwood Species

IBC

AITC 200-09

Manufacturing Quality Control System Manual for
Structural Glued Laminated Timber

IBC

WDM A

Window and Door M anufacturers Association

Standard Reference Number

AAMA/WDMA/CSA 101/I.S./A440-1116

IECC

Title
North American Fenestration
Standard/Specifications for Windows, Doors, and
Skylights
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World Millwork Alliance (formerly the Association of Millwork
Distributors Standards)

WMA
Standard Reference Number

Title

ANSI/AMD WMA100-2013 2016

Standard Method of
Determining Structural Performance
Ratings of Side Hinged Exterior
Door Systems and Procedures for
Component Substitution

Referenced in Code(s):

IRC

Reason: THIS IS THE ADMIN STANDARDS UPDATE CODE CHANGE
The CP 28 Code Development Policy, Section 4.6 requires the updating of referenced standards to be accomplished
administratively, and be processed as a Code Change Proposal for consideration by the Administrative Code Change
Committee. In September 2015, a letter was sent to each developer of standards that is referenced in the International Codes,
asking them to provide ICC with a list of their standards in order to update to the current edition. Above is the list of the
referenced standards that are to be updated based upon responses from standards developer.

ADM94-16 : 712
(NEW)-11416
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
AAMA

American Architectural Manufacturers Association

Standard Reference Number Title

Referenced in Code(s):

AAMA 711-1316

Voluntary Specification for Self Adhering Flashing
Used for Installation of Exterior Wall Fenestration
Products

IRC

AAMA 506-1116

Voluntary Specifications for Impact and Cycle
Testing of Fenestration Products

IRC

AAMA/NSA/NPEA 2100- 11 12 Specifications for Sunrooms
AAMA/WDMA/CSA
101/I.S.2/A440- 16 17

North American Fenestration
Standard/Specification for Windows, Doors, and
Skylights

ASTM

ASTM

Standard Reference Number Title
D1929- 1416

IRC

IBC

IRC

IECC

Referenced in Code(s):

Standard Test Method for Determining Ignition
Temperature of Plastics
IBC

D2843-1016

Standard Test Method for Density of Smoke from
the Burning of Decompotision of Plastics
IBC

D2859- 06(2011)15

Standard Test Method for Ignition Characteristics of
Finished Textile Floor Covering Materials

E84-2013A 2015B

Standard Test Method for Surface Burning
Characteristics of Building Materials

E119 - 2012a 2016

E136 - 1216

IBC

IFC

IBC

IRC

IFC

IMC

IBC

IRC

IMC

IWUIC

IBC

IRC

IMC

IWUIC

IEBC

Standard Test Methods for Fire Tests of Building
Construction and Materials
Standard Test Method for Behavior of Materials in
a Vertical Tube Furnace at 750 degrees C
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E814-20132013A

E970- 20102014

E1354 - 20132016

E1529-201314a

Standard Test Method of Fire Tests of Penetration
FirestopSystems
IBC

IRC

IBC

IRC

IBC

IFC

IMC

Standard Test Method for Critical Radiant Flux of
Exposed Attic Floor Insulation Using a Radiant Heat
Energy Source
Standard Test Method for Heat and Visible Smoke
Release Rates for Materials and Products Using an
Oxygen Consumption Colorimeter
Standard Test Method for Determining Effects of
Large Hydrocarbon Pool Fires on Structural
Members and Assemblies
IFC

E1537 - 20132015

Standard Test Method for Fire Testing of
Upholstered Furniture
IFC

E1966-2012A2015

Standard Test Method for Fire resistant Joint
Systems

E2336 - 04(2013)2016

Standard Test Methods for Fire Resistive Grease
Duct Enclosure Systems

IBC

IFC

IMC

E2404-13E115a

E2599 - 1115

AWPA

Standard Practice for Specimen Preparation and
Mounting of Textile, Paper or Polymeric
(Including Vinyl) and Wood Wall or Ceiling
Coverings, Facing and Veneers to Assess Surface
Burning Characteristics

IBC

Standard Practice for Specimen Preparation and
Mounting of Reflective Insulation Radiant Barrier
and Vinyl Stretch Ceiling Materials for Building
Applications to Assess Surface Burning
Characteristics

IBC

American Wood Protection Association

Standard Reference Number Title
M4-1116
U1 - 1416

CGA

IFC

Standard for the Care of Preservative-Treated
Wood Products

Referenced in Code(s):
IBC

IRC

USE CATEGORY SYSTEM: User Specification for
Treated Wood except , Commodity Specification H IBC

IRC

Compressed Gas Association

Standard Reference Number Title
S-1.2 (2005)(2009)

Pressure Relief Device Standards - Part 2 - Cargo
and Portable Tanks for Compressed Gases

ICC

International Code Council

Referenced in Code(s):
IFC

Standard Reference Number Title

IFGC

Referenced in Code(s):

ICC A117.1- 20162009
Accessible and Usable Buildings and Facilities

SPRI

IBC

IEBC

IFC

IPC

IRC

IZC

Single-Ply Roofing Institute

Standard Reference Number Title
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ANSI/SPRI/FM4435-ES-1-1117 Wind Test Standard for Edge Systems Used with
Low Slope Roofing
ANSI/SPRI VF1-1017

External Fire Design Standard for Vegetative
Roofs

IBC
IBC

Committee Reason: Hansen19, Hansen 22 and Hansen 24 added updated references for AAMA standards. Hirschler 25 adds
updates references for ASTM standards. Hirscher 25 included two standards that are not in the 2015 edition, E648 and E2579,
therefore, they are not part of this update. Wangel 14 adds updates for AWPA standards. These references are updates
that should have been part of the original proposal.
McLaughlin 20 requests not to updated reference for a CGA standard to a 2016 edition. The proponent explained that this is an
incorrect reference.
Wilen 10 requests not to update references for two SPRI standards to the 2017 edition. The proponent explained that these
standards are not ready for review at this time.
Orlowski 13 requests the ICC A117.1 to not be updated and remain as a reference to the 2009 edition. This standard has
significant revisions that are not finalized at the time of this hearing. There should be the opportunity to address scoping and
references in the codes and the implications to buildings with these new requirements. There was testimony that the new
requirements will no longer be coordinated with the 2010 ADA Standard for Accessible Design. The committee noted that there
was no opposition testimony to leaving this standard on the current edition.
The remainder of the standards references are part of the automatic update of currently referenced standards. This is part of
CDP28 allowances for updates and should be approved.

Assembly Motion:
Online Vote Results:
Support: 69% (256) Oppose: 31% (115)
Assembly Action:

As Modified
Successful
Approved as Modified

Online Floor Modification:
ASCE

American Society of Civil Engineers
Referenced in
Code(s):

Standard Reference Number Title
7-16 7-10

Minimum Design Loads and Associated Criteria for Buildings and Other
Structures with Supplement No. 1
IBC IRC

IEBC

The floor motion is to approve all modifcations approved by the committee as well as adding this further modification to keep ASCE
7 on the 2010 edition.

Individual Consideration Agenda

As noted in the Introduction to this Public Comment Agenda, “Public Comment Consideration of ADM94-16”, page vi, ADM94-16 will be dealt with
procedurally by dividing the question as a multiple part code change proposal; with each referenced standard receiving a public comment being
dealt with as a separate part in conjunction with the submitted public comment.

Public Comment 1:

Proponent : Mike Ennis, SPRI, Inc., representing SPRI, Inc. (m.ennis@mac.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
SPRI

Single-Ply Roofing Institute

Standard Reference
Number

Title

ANSI/SPRI/FM4435-ES-1-11
FM4435-ES-1-17

Referenced in
Code(s):

Wind Test Standard for Edge Systems Used with Low Slope
Roofing
IBC

Commenter's Reason: ADM94-16 was recommended for approval as modified. Two of the proposed modifications
would change the revision date of ANSI/SPRI standards from the 2017 edition to the edition year currently referenced in the
code. The reason given by the proponent of this modification was that 2017, the edition date in the original ADM94 proposal,
was to far out in the future. In accordance with Section 4.6 of CP-28, the deadline for availability and submission to ICC of an
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updated standard is December 1, 2017. Specifcially this comment is referencing ANSI/SPRI/FM4435-ES-1 and ANSI/SPRI VF1. The proponent of the modification has requested that the date reference for ANSI/SPRI/FM4435-ES-1 be maintained at the
current 2011 year and the ANSI/SPRI VF-1 reference be maintained at the current 2010 year. Both of these standards are
currently in the ANSI canvassing process and the revision will be completed before the December 1, 2017 cut-off date.
Numerous revisions are being made based on comments we have heard from users of the standards. These revisions will
improve the standards.
We respectfully request that ADM94 be approved as submitted with respect to these ANSI/SPRI standards.

Public Comment 2:
Proponent : Mike Ennis (m.ennis@mac.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
SPRI

Single-Ply Roofing Institute

Standard Reference
Number

Title

ANSI/SPRI VF1-10 VF1-17

Referenced in Code(s):
External Fire Design Standard for Vegetative Roofs
IBC

Commenter's Reason: ADM94-16 was recommended for approval as modified. Two of the proposed modifications
would change the revision date of ANSI/SPRI standards from the 2017 edition to the edition year currently referenced in the
code. The reason given by the proponent of this modification was that 2017, the edition date in the original ADM94 proposal,
was to far out in the future. In accordance with Section 4.6 of CP-28, the deadline for availability and submission to ICC of an
updated standard is December 1, 2017. Specifcially this comment is referencing ANSI/SPRI/FM4435-ES-1 and ANSI/SPRI VF1. The proponent of the modification has requested that the date reference for ANSI/SPRI/FM4435-ES-1 be maintained at the
current 2011 year and the ANSI/SPRI VF-1 reference be maintained at the current 2010 year. Both of these standards are
currently in the ANSI canvassing process and the revision will be completed before the December 1, 2017 cut-off date.
Numerous revisions are being made based on comments we have heard from users of the standards. These revisions will
improve the standards.
We respectfully request that ADM94 be approved as submitted with respect to these ANSI/SPRI standards.

Public Comment 3:
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association and the Gypsum
Association (mfischer@kellencompany.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
ASTM

ASTM

Standard Reference
Number

Title

D 7158/D7158M-11 D7158M16

Referenced in
Code(s):

Standard Test Method for Wind Resistance of Asphalt Shingles (Uplift
Force/Uplift Resistance Method)
IBC

IRC

Commenter's Reason: ASTM D7158 has recently been updated to reflect correlations to ASCE-7-10. This comment updates
the edition for the 2018 I-Codes to include the new 2016 edition.
Public Comment 4:
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
ASHRAE

American Society of Heating, Refrigerating and Air Conditioning Engineers

Standard Reference
Number

Title
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140-2017 140-2014

Standard Method of Test for the Evaluation of Building Energy Analysis
Computer Programs
IECC-C

Commenter's Reason: There is a chance ASHRAE Standard 140-2017 may not be published in time for the administrative
reference update. This public comment is being submitted so we refer to the current version of the standard (the 2014 version)
rather than the next version of the standard.

Public Comment 5:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Further Modify as Follows:
FM

FM Global

Standard Reference
Number

Title

4496-2016 4996-2015

Referenced in
Code(s):

Approval Standard for Classification of Pallets and other Materials Handling
Products as Equivalent to Wood Pallet
IFC

Commenter's Reason: The actual number of the standard referenced in the IFC is FM 4996 and not FM 4496 and the latest
(2015) edition was issued December 2015.
Public Comment 6:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Further Modify as Follows:
ASTM

ASTM

Standard Reference
Number

Title

D2859-2016

Referenced in
Code(s):

Standard Test Method for Ignition Characteristics of Finished Textile
Floor Covering Materials

Commenter's Reason: ASTM D2859 has recently been updated to 2016 editions.
Public Comment 7:
Proponent : Marcelo Hirschler (gbhint@aol.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
ASTM

ASTM

Standard Reference
Number

Title
Standard Test Method for Surface Burning Characteristics of
Building Materials

Referenced in Code(s):
IBC IRC IFC IMC IEBC

E84-2015B E84-2016
Commenter's Reason:
ASTM E84 has recently been updated to 2016 editions.

Public Comment 8:
Proponent : Marcelo Hirschler (gbhint@aol.com) requests Approve as Modified by this Public Comment.
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Further Modify as Follows:
ASTM

ASTM

Standard Reference
Number

Title

E108-16

Referenced in Code(s):

Standard Test Methods for Fire Tests of Roof Coverings

Commenter's Reason:
ASTM E108 has recently been updated to 2016 editions.

Public Comment 9:
Proponent : Jeff Inks, representing Window & Door Manufacturers Association (jinks@wdma.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
ASTM

ASTM

Standard Reference
Number

Title

F2090-13 F2090-17

Referenced in
Code(s):

Specification for Window Fall Prevention Devices with Emergency
Escape (Egress) Release Mechanisms

IBC IRC IFC IEBC

Commenter's Reason: The correct edition to be referenced in the 2018 codes is the 2017 which is nearing completion.
Public Comment 10:
Proponent : Jeff Inks, representing Window & Door Manufacturers Association (jinks@wdma.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
ASTM

ASTM

Standard Reference
Number

Title

F2006-00 (2005) 1017

Referenced
in Code(s):

Standard/Safety Specification for Window Fall Prevention Devices for Nonemergency Escape (Egress) and Rescue (Ingress) Windows

IBC

IEBC

Commenter's Reason: This standard is currently referenced in the IBC & IEBC and is currently being revised which will result
in the 2017 edition however, the update to the code reference update to the 2017 was inadvertently not included in ADM-94
and is therefore included by this public comment.
Public Comment 11:
Proponent : Bonnie Manley, AISI, representing SJI (bmanley@steel.org) requests Approve as Modified by this Public
Comment.
Modify as Follows:
SJI

Steel Joist Institute

Standard Reference
Number

Title

Referenced in Code(s):

Standard Specification for Composite Steel Joists, CJ-Series
SJI-200-16 SJI-200-15

IBC

Commenter's Reason: This modification simply corrects the publication date of SJI 200. A copy of SJI 200-15 is available at:
https://steeljoist.org/ansi/.
Public Comment 12:
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Proponent : Kenneth Schoonover, representing ICC/ANSI A117 Committee (schoonkm@gmail.com) requests
Approve as Modified by this Public Comment.
Further Modify as Follows:
ICC

International Code Council

Standard Reference
Number

Title

ICC A117.1-092015

Referenced in Code(s):

Accessible and Usable Buildings and Facilities
IFC

IZC

IEBC

IPC

IRC

IBC

Commenter's Reason: I am requesting approval of the originally proposed update of ICC/ANSI A117.1 to the 2016 edition.
Development of the new edition of the standard is being finalized and will be complete to the point that all proposed revisions
and all public comments on the proposed revisions will have been settled before final action is taken on this proposal in Kansas
City. The A117 Committee is wrapping up its final actions on the small handful issues remaining to be resolved. Consensus on
the new edition WILL BE ACHIEVED in time for your approval of the update.
CONSENSUS is the key here. The ICC Codes appropriately require that standards that are adopted by reference in the ICodes be developed through an approved, consensus process. The marriage of codes and referenced standards has been a
long-standing, successful relationship for decades. The A117 Committee is an ANSI-approved Accredited Standards
Committee, and A117.1 has been, and continues to be, developed in strict accordance with the ANSI Consensus Process. The
2016 Edition of ICC/ANSI A117.1 will also have met the rigors of the consensus process.
Disapproval of the update to this point was justified because the standards development process was not yet completed. That
reason for disapproval will no longer exists. ALL OTHER reasons for disapproval that you have heard so far, and will likely
continue to hear, are without merit.
Impact of substantive technical changes: Yes, there are several substantive technical changes in the new standard.
Unfortunately, the code development committee only heard from a minority of interests that, not unexpectedly, oppose the new
standard. Those interests are represented on the A117 Committee, they had their views and objections fully heard, considered
and voted on throughout the 5+ years that the new edition of the standard was being developed. The key facts about the new
standard are:
The A117 Committe is comprised of 50 organizational and individual members that fall into five separate Interest
Categories. Under the ANSI process, no single interest category can represent more than one-third of the committee. This
ensures that the process cannot be dominated by any single interest category, including those who staunchly support
these changes or those who oppose them. That is a fundamental aspect of consensus. Standards are rarely unanimous,
but unanimity is not necessary to achieving consensus.
The technical changes in the standard are based on valid research that has been conducted and vetted within the
research community. More importantly, the changes in the standard are a product of careful consideration with due regard
for the impact on design and construction. The committee was quite deliberate in selecting the new provisions. For
example:
The new requirements for wheelchair clear floor space, turning spaces, etc., are NOT AS LARGE as the research would
support. The Committee was purposely more modest than it could have been, all in consideration of the impact on design
and construction.
The new requirements WILL NOT BE APPLICABLE TO EXISTING BUILDINGS. The committee agreed to make them
applicable to only to new construction. This clearly addresses one of the biggest and most important issue of impact.
Technical changes in referenced standards are not new and happen all the time. While these changes are substantive, they
have been through a rigorous, careful, consensus development process. Issues of scoping and impact have been considered
and the committee purposely limited the scope and impact of the new requirements accordingly. You can and should rely on the
fact that this was done fully and carefully in a consensus arena, the same as you do for the hundreds of other referenced
standards that include technical changes in their updates.
Coordination with the new ADA Standards: The new requirements in the standard effectively exceed the minimum
requirements of the 2010 ADA Standards. If the objection raised with the Code Development Committee was based on the view
that the Codes should ONLY coordinate with the MINIMUM ADA requirements, then the concern is valid. However, the goal of
the codes has always been to MEET OR EXCEED ADA. That objection is without merit, as the codes today, and in the past,
have always exceeded the minimum requirements of ADA in one way or another.
Lastly, the committee's reason noted that there was no opposition to the testimony they received objecting to the update. This
is, sadly, a poor basis for a decision. It means the testimony of one or two who oppose something is given credence because
no one else spoke up to oppose their view, regardless of how inaccurate or misleading that testimony may have been. Once
again, you heard only from a minority of those who oppose the new standard, but who are represented on the committee and
were unsuccessful in their opposition. They are now coming to you to essentially do an end run around the consensus
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process. The testimony to the Code Development Committee, in part, painted the picture that the A117 Committe was doing
some really "crazy things". Do not rely on that as representative of the consensus process. One thing is certain ... the absence
of anyone speaking in opposition to the views of one or two, or a few, as a reson to agree with them would never pass muster
in the consensus process. The 2016 Edition of A117.1 is valid, it has a solid basis in research, and it represents the
consensus that the ICC Code process appropriately relies upon.
Public Comment 13:

Proponent : Gary Ehrlich, National Association of Home Builders, representing National Association of Home
Builders (gehrlich@nahb.org); Assembly Motion. requests Approve as Modified by Successful Assembly Action.
ASCE

American Society of Civil Engineers

Standard Reference Number Title
7-16 7-10

Referenced in
Code(s):

Minimum Design Loads and Associated Criteria for Buildings and Other
Structures with Supplement No. 1
IBC IRC

IEBC

The floor motion is to approve all modifcations approved by the committee as well as adding this further modification to keep ASCE
7 on the 2010 edition.
Commenter's Reason:
EHRLICH: The purpose of this public comment is to express NAHB's support for the successful assembly action to retain the
2010 edition of ASCE 7, instead of updating to the 2016 edition. ASCE 7-16 contains numerous technical changes that will
significantly affect the design and increase the cost of construction of one- and two-family dwellings and low-rise multifamily
residential buildings.
Most importantly, ASCE 7-16 contains significant increases in component & cladding roof pressures for low-rise buildings, and
for buildings with low-slope or near-flat roofs new, complex loading patterns are introduced. Costs for roof coverings and roof
framing will increase, and in high-wind areas (e.g. Florida and along the Gulf Coast) the choice of roofing materials may be
limited, as some common roof coverings such as concrete and clay tiles, single-ply roof membranes, and mechanicallyattached roofing systems may not be able to economically meet the increased roof pressures.
Due to changes in site classification factors, and increases in the spectral accelerations for portions of South Carolina,
Tennessee, New Hampshire, and other areas of the country, the typical Seismic Design Category for many buildings and
locations will increase. Depending on the specific change (Seismic Design Category B to C, or C to D), the types of lateral
load-resisting systems used for buildings in the affected areas may become more limited, or designers may have to revise
standard floor plan layouts to avoid irregularities. On top of those long-standing limitations, ASCE 7-16 also introduces
additional detailing requirements on egress stairs, parapet walls, ceilings, site walls and site fences. In many cases, these
additional requirements apply even in Seismic Design Category B, rather than being limited to areas of higher seismic risk.
New tsunami-resistant design requirements have been added for the West Coast, Alaska and Hawaii. While the requirements
are only explicitly triggered for Risk Category III and IV buildings (e.g. assembly occupancies, large schools, hospitals, power
plants, emergency facilities), the door is left open for local jurisdictions to extend the requirements to Risk Category II buildings.
Many building affected by such an extension would be light-frame construction, and thus forced at substantial expense to
convert one or more stories to structural steel or concrete construction. Further, the manner in which tsunami design data has
been provided makes it exceedingly difficult for an engineer designing a building – or a community assessing its risk – to judge
rapidly the potential inundation depths a building or community could be exposed to from a tsunami.
No doubt, some states and jurisdictions will move quickly towards adopting the 2018 codes once they are published. It is very
likely engineers in those communities would have to deal with the effects of these significant changes before design guides
have been published and continuing education offered to help learn how to implement these changes. Building departments will
also need to educate their staff on what is new or revised in ASCE 7-16 and be prepared to answer questions from builders,
engineers and others in the design and construction community. Simply given the extent of the changes in ASCE 7-16 this
would be a challenge; with the funding challenges still facing many building departments the task is even more difficult.
It is also noted that numerous provisions in the IBC, IRC, and IEBC contain information extracted from ASCE 7, or depend on
design load information contained in ASCE 7 (e.g. wind speed maps), or have prescriptive provisions based on ASCE 7. It is
impossible to update the I-Codes to a new version of ASCE 7 without making correlating changes to the IBC, IRC and IEBC.
Even if the extracted information were removed entirely from the IBC, as was proposed this cycle, the prescriptive provisions in
the IRC and prescriptive tables in other I-Codes still need to be reviewed against new editions of ASCE 7 and updated. Thus,
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ASCE should never have been permitted to use the reference standards update process in the first place. The 2010 edition
should be retained until all relevant provisions throughout the I-codes which need to be correlated can be identified, reviewed
and revised.
ASSEMBLY ACTION: This code change proposal is on the agenda for individual consideration because the proposal received
a successful assembly motion. The assembly action for Approve as Modified was Successful by a vote of 69% (256) to 31%
(115) by eligible members online during the period of May 11 - May 26, 2016.

Public Comment 14:
Proponent : Jennifer Goupil, American Society of Civil Engineers (ASCE), representing American Society of Civil
Engineers (ASCE) (jgoupil@asce.org); Ronald Hamburger (rohamburger@sgh.com); Jonathan Siu, City of Seattle
Department of Construction and Inspections, representing City of Seattle Department of Construction and
Inspections (jon.siu@seattle.gov); Steven Winkel, representing The Preview Group (swinkel@preview-group.com);
Lee Kranz, City of Bellevue, Washington, representing Washington Association of Building Officials
(lkranz@bellevuewa.gov) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
ASCE

American Society of Civil Engineers

Standard Reference
Number

Title

7-16

Minimum Design Loads and Associated Criteria for Buildings and Other
Structures with Supplement 1

Referenced in
Code(s):
IBC

IRC
IEBC

Commenter's Reason:
Reason Statement:
The following organizations are in support of ASCE 7-16 with Supplement 1:
Washington Association of Building Officials Technical Code Development Committee (WABO TCD)
Federal Emergency Management Agency/Building Seismic Safety Council Code Resource Support Committee
(FEMA/BSSC CRSC)
FEMA Building Sciences
American Institute of Architects (AIA)
American Concrete Institute (ACI)
American Iron and Steel Institute (AISI)
American Institute of Steel Construction (AISC)
American Wood Council (AWC)
The Masonry Society (TMS)
National Council of Structural Engineering Associations Code Advisory Committee (NCSEA CAC)
Structural Engineers Association of California (SEAOC)
Structural Engineers Association of New York Codes and Standards Committee (SEAoNY CSC)
American Council of Engineering Companies of New York (ACEC New York)
Institute of Building and Home Safety (IBHS)
Portland Cement Association (PCA)
Concrete Reinforcing Steel Institute (CRSI)
Concrete Foundations Association (CFA)
Precast/Prestressed Concrete Institute (PCI)
National Fire Sprinkler Association (NFSA)
Mason Contractors Association of America (NCAA)
National Concrete Masonry Association (NCMA)
Rack Manufacturers Institute (RMI)
Expanded Shale Clay and Slate Institute (ESCSI)
Supplement 1
The primary purpose of Supplement 1 to ASCE 7-16 was to enable adoption by ASCE 7-16 of those standards developed by
other organizations, such as the suite of AISC standards for design of steel construction, which had not been completed prior to
the completion of balloting on ASCE 7-16. It had always been, and remains the Committee's intent, to treat Supplement 1 as an
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integral part of the standard, submit it for inclusion in the 2018 I-Codes, and also, to publish the standard with the supplement
material incorporated within the text. The Supplement will not be a separate document.
It is important that the Supplement 1 to ASCE 7-16 be adopted because it provides the following technically substantive
changes:
Coordination with material standards referenced within ASCE 7-16 including AISC, AISI, AWC, and TMS standards along
with the correlating text. This coordination ensures that all of the referenced standards within ASCE 7-16 are the same as
those referenced by the I-Codes.
New regional snow data for New Hampshire, which has been included in ASCE 7-16 in response to public comment, and
is consistent with the new data already included for the western mountainous states that eliminates Case Study zones; a
correlating public comment to update the snow map in chapter 16 has been submitted (S-103).
Coordination of the simplified wind procedures to be compatible with the Directional All Heights procedure; and
clarification of the site specific procedure for developing design ground motions on soft soil sites in zone of high seismic
risk; a correlating public comment to update the coefficients has been submitted (S-114).
Adoption of Supplement 1 to the updated ASCE 7-16 provides the most up-to-date and coordinated loading standard for
structural design. Along with improved coordination and routine updates, ASCE 7-16 includes many significant changes as
follows:
New seismic maps that reflect the updated National Seismic Hazard Maps, including increased requirements for the region
surrounding Las Vegas, Nevada, to address local concerns. The basis for the increase was developed and supported by
the State of Nevada Geologist's office.
New wind speed maps that result in reduced wind speeds for much of the country and clarify the special wind study
zones, including new maps for Hawaii. Also new maps for Risk Category IV separate from Category III;
New regional snow data generated by state Structural Engineers Associations in Colorado, Oregon, New Hampshire,
Washington and other mountainous states, that is now directly referenced and eliminates many, older site-specific Case
Study zones;
Updated rain duration provisions align design requirements with International Plumbing Code provisions for drainage; as
well as
Entirely new chapter with tsunami design provisions, which is important to west coast states, Alaska, and Hawaii.
For additional information on ASCE 7-16 with Supplement 1, including technical changes, cost impacts, and supporting
organization, go to http://www.asce.org/structural-engineering/asce-7-and-sei-standards/ (http://www.asce.org/structuralengineering/asce-7-and-sei-standards/).
Cost Impact
Consistent with revisions to all editions of the ASCE 7 standard, some of the revisions will cause increases and some will cause
decreases in the cost of construction for an overall project. In fact, the variability of the impacts on construction resulting from
different hazards may be compounding or may negate the effects. The cost impact for each significant change to ASCE 7-16
has been considered and is described below. While it is recognized that the summary of impacts from ASCE 7-16 to overall
construction as compared to ASCE 7-10 is project specific, impacts to a specific building component or industries may be
significant for any isolated change in the standard.
Seismic: The principal sources of economic impact associated with adoption of the ASCE 7-16 seismic requirements are the
adoption of updated seismic hazard maps and new site coefficients.
New Seismic Maps: ASCE 7-16 adopts the 2014 USGS National Seismic Hazard Maps, as does the 2018 IBC (under proposal
S119-16). These maps include numerous improvements to the ground motion prediction models based on updated scientific
study. To understand the effect of the new maps on construction cost, 34 high-risk locations were evaluated using the new
maps and compared to results from ASCE 7-10. Some locations experience increased design ground motions and others
decreased motions. A summary is as follows:
90% of the changes are +/-20% or less
67% of the changes are +/- 10% or less
On average, the 34 sites have a slight decrease for both Ss(1%) and S1 (5%). Given these results, the effect of the new
seismic maps on construction costs, on average, is a slight reduction.
New Site Coefficients and Site-Specific Response Spectrum Requirement: ASCE 7-16 updates the site coefficients, Fa and
Fv, presented respectively in Tables 11.4-1 and 11.4-2. These coefficients modify the required seismic design forces based on
soil profile at the building site. The coefficients contained in ASCE 7-10 had not been updated since the 1990s and have not
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been compatible with the seismic hazard maps since 2010. Note that a separate proposal (S-114) makes these same changes
to the IBC.
Resulting changes to the Short-Period Site Coefficient, Fa:
For Site Class B, the values are reduced by 10%
For Site Class C, the values are increased by 20% at high hazard locations
For Site Class D, which encompasses most sites, the values are the same
Resulting changes to the Long-Period Site Coefficient, Fv:
For Site Class B, the values are reduced by 20%
For Site Class C, the values are reduced by 10% at low hazard locations and are increased by 10% at high hazard
locations
For Site Class D, the values are increased by 20% at high hazard locations
Given the above changes and the fact that seismic force resistance contributes to perhaps 10% of a building's overall cost, the
effect of the new site coefficients on construction costs is a decrease of approximately 1% at low hazard locations and an
increase of approximately 1% at high hazard regions.
ASCE 7-16 requires the use of site specific response spectra for buildings sited on Site Class D and E where S1 ≥ 0.2,
resulting in an increase in SD1 in the range of 20-40%. This impact mostly effects tall buildings with longer fundamental
periods of vibration and does not impact most construction, which is low-rise, at all. The effect of requiring development of site
specific response spectra on construction costs may be an increase of approximately 2% for mid- and high-rise structures in
regions of high seismic risk. It should be noted that most such structures designed in the past 20 years have already used
such site-specific spectra and would not experience any increase in construction cost.
Wind: The ASCE 7-16 wind provisions have four primary areas of impact on construction cost: reevaluation of wind speeds;
separate mapped wind speeds for Risk Categories III and IV; updated wind pressure coefficients for components and cladding
on low-rise, low-slope roofs; and new wind pressure coefficients for silos, tanks and similar structures. As part of the
development of new wind speed maps a new national wind hazard study was undertaken, taking advantage of the greatly
increased number of wind reporting stations now available. This study separately evaluated hazards due to tornadoes,
hurricanes and thunderstorms, as well as other sources and also accounted for increased deforestation and urban growth. The
resulting wind hazard maps for Risk Category II and III structures generally reduce design wind speed hazards. For Risk
Category II structures, this reduction is on the order of 10 to 15 miles per hour, resulting in a reduction of wind pressures for the
design of building frames in the range of 20% to 30% or more, depending on location. This represents perhaps a 2 to 3%
reduction in construction cost, broadly, across the U.S. A somewhat smaller reduction is achieved for Risk Category III
structures. With the introduction of new maps for Risk Category IV structures, wind speeds essentially remain unchanged,
resulting in no net cost impact.
Wind pressure coefficients for low slope roofs less than 60 feet in height changed significantly. In most of the U.S. this increase
is offset by the reductions in wind speeds described above and results on no net cost impact. However, significant impact does
occur in hurricane prone regions, within 600 feet of the shoreline (Wind Exposure D), where wind pressures on roofing can
increase by nearly 40%. This results in perhaps a 2% increase in total building construction cost, for those few cases. It
should be noted that failure of roofing has been observed in most hurricane events, resulting in substantial financial losses.
These new requirements will reduce such financial losses in the future. Similarly, the new wind pressure coefficients for silos,
tanks and other cylindrical structures results in small cost increase.
Snow: The cost impact from the addition of the snow loads data is minimal because the regions identified as case study were
governed by the local jurisdiction adoption of the state snow data. ASCE 7-16 coordinates this requirement with the states and
provides it in ASCE 7-16 consistently. In this case, the provisions are newly located into ASCE 7-16 from existing state sources,
which should not impact the cost of construction.
Rain: ASCE 7-16 increases the concentration time for design of roof structures and their drainage. This will require provision
of increased drainage in the form of more closely spaced drains and potentially large drains and lines. The estimated cost of
this change is less than 1% and will be counter balanced by the decrease in economic losses resulting from ponding-induced
structural failures of roofs.
Tsunami: The provisions within the new chapter may increase the cost of construction for those Risk Category III and IV
structures constructed within a Tsunami inundation zone, depending on the tsunami inundation depth at the structure. Cost
studies have shown this increase to be very small, given that the Risk Category III and IV structures in these five western states
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will already be designed for high-seismic loads and ductile detailing. There may be some enhanced tsunami design necessary
for vertical load carrying elements of minimal dimensions and capacity. As with other flooding effects, foundations must resist
scour.
For additional information on ASCE 7-16 and Supplement 1 changes and supporting organizations, go to
http://www.asce.org/structural-engineering/asce-7-and-sei-standards/ (http://www.asce.org/structural-engineering/asce-7-andsei-standards/).
Public Comment 15:

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Modified by Committee.
Commenter's Reason: The modification to revert to the 2010 edition of ASCE 7 is not justified. The proponents of the change
are concerned that the revised wind roof load values for low rise structures are unfavorable for their industry. However, the
revised values are based on the latest research independent, i.e. not industry funded, organizations and reflect the current
state of knowledge among wind load professionals. In addition, the modification proponents had ample opportunity to present
their case during the consensus standard process, the reduction in wind load sought by the proponents was thoroughly
discussed, and the consensus was that their request was not justified by the data. Further, the criteria of ASCE 7-16 have been
used in the development of other criteria in the body of the IBC and several referenced standards. Thus it is necessary to
include the ASCE 7-16 in the I-codes to avoid conflicts, confusion and potential errors in design and construction when using
the IBC and other referenced standards developed in coordination with ASCE 7-16. These include but are not limited to:
The Masonry Society 402-2016 Building Code for Masonry Structures
The Masonry Society 403-2017 Direct Design Handbook for Masonry Structures
The Masonry Society 602-2016 Specification for Masonry Structures
which are also part of ADMIN 94.

ADM94-16

2016 ICC PUBLIC COMMENT AGENDA

Page 184

RE3-16
R202
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Add new definition as follows:
SECTION R202 DEFINITIONS
2
AIR-IMPERMEABLE INSULATION. An insulation having an air permability of equal to or less than 0.02 L/s-m at 75 Pa
pressure differential when tested in accordance with ASTM E2178 or E283.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
ASTM E2178-13 Standard Test Method for Air Permeance of Building Materials
Reason: Definition carried over from the IRC
The term air permeable insulation is utilized in the IECC specifically in Table R404.1.1. Carrying this definition over to from the
IRC to the IECC helps clarify what can and cannot be used in specific installation according to the code.

Cost Impact: Will not increase the cost of construction
There would be no cost impact associated with this proposed definition as it is being added to create better consistency
between the code families and clarity for the intent of the current code.
Analysis: The term is defined in IRC Chapter 2.
The standard proposed for inclusion in this code, ASTM E2178-13, is referenced in the International Energy Conservation
Code-Commercial Provisions.

RE3-16 : R202
INSULATIONSCHWARZ12371
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
AIR-IMPERMEABLE INSULATION. An insulation having which also functions as an air permability of equal to or less than 0.02
L/s-m2 at 75 Pa pressure differential when tested in accordance with ASTM E2178 or E283 barrier material.
Committee Reason: The modification was needed to correct the proposed defiintion to align with what is in the ASTM standards.
The as-modified proposal was approved because it is difficult to explain what is intended without a definition.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Disapprove.
Commenter's Reason: The definition as submitted, and definitely as modified by the Residential Energy Committee provides
no useful information for the code user.
We found 2 places in the residential portion of the code which uses this term.
R402.2.3 Eave baffle. For air-permeable insulations in vented attics, a baffle shall be installed adjacent to soffit and eave
vents. Baffles shall maintain an opening equal or greater than the size of the vent. The baffle shall extend over the top of the
attic insulation. The baffle shall be permitted to be any solid material.
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And table R402.4.1.1 where use of such insulation as a sealing material is prohibited.
In neither place does the definition provide information to the code user. We did note that the term is also used in the
commercial half of the code, but the proponent did not submit this definition for that half of the code.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

RE3-16
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RE6-16
R202 (IRC N1101.6)
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
Revise as follows:
R202 (N1101.6) HIGH-EFFICACY LAMPS. Compact fluorescent lamps, T-8 or smaller diameter linear fluorescent lamps, or
lamps
Lamps with a minimum efficacy of:
1. Sixty lumens per watt for lamps over 40 watts;
2. Fifty lumens per watt for lamps over 15 watts to 40 watts; and
3. Fourty lumens per watt for lamps 15 watts or less.
75 lumens per watt.
Reason: The wide availability and falling prices of LED lamps makes them a cost-effective option for improving residential
efficiency. The proposed threshold of 75 lumens/Watt encourages the use of the new technologies while still permitting many
better CFL technologies.
Energy Savings: DOE conducted an energy analysis using the established methodology:
https://www.energycodes.gov/development/residential/methodology
(https://www.energycodes.gov/development/residential/methodology).1 In analyzing the energy cost savings and costeffectiveness of this code change proposal, DOE evaluated the option of replacing all CFLs (luminous efficacy of 55
lumens/watt) with LEDs (luminous efficacy of 78 lumens/watt). The energy analysis indicates that LEDs save about $6 per year
in overall energy costs across all climate zones. This represents 0.22% to 0.75% of IECC-regulated end uses (heating, cooling,
lighting and water heating), depending on climate zone.
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).
Bibliography:
1. Taylor, ZT; Mendon, VV; and Fernandez, N. (2015). Methodology for Evaluating Cost-Effectiveness of Residential Energy
Code Changes. Pacific Northwest National Laboratory for U.S. Department of Energy; Energy Efficiency & Renewable
Energy. PNNL-21294 Rev1. https://www.energycodes.gov/development/residential/methodology
(https://www.energycodes.gov/development/residential/methodology).
2. See http://www.mckinsey.com/insights/energy_resources_materials/peering_into_energys_crystal_ball?cid=other-eml-altmkq-mck-oth-1507 (http://www.mckinsey.com/insights/energy_resources_materials/peering_into_energys_crystal_ball?
cid=other-eml-alt-mkq-mck-oth-1507)
3. Preliminary Technical Support Document: Energy Efficiency Program for Consumer Products and Commercial and
Industrial Equipment: General Service Lamps. U.S. Department of Energy. December 1, 2014.
4. J. Tuenge. "SSL Pricing and Efficacy Trend Analysis for Utility Program Planning." Pacific Northwest National Laboratories
for U.S. Department of Energy; Energy Efficiency & Renewable Energy, October 2013.
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_trend-analysis_2013.pdf.
(http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_trend-analysis_2013.pdf)

Cost Impact: Will increase the cost of construction
This change will increase the cost of construction because it requires higher efficacy lighting (lamps and/or fixtures), which
will likely eliminate some lower-end CFL options and/or push builders to newer LED technologies. The cost of LEDs has been
steadily declining over the last several years and is expected to continue to decline between now and the publication of the
2018 IECC. Based on current price estimates and projected price reductions as the LED market matures, this analysis
assumes that in 2018 LEDs will cost $4.84 per lamp compared to CFLs at $3.10 per lamp.2,3,4
Cost-effectiveness: DOE conducted a cost-effectiveness analysis using the established methodology:
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https://www.energycodes.gov/development/residential/methodology
1
(https://www.energycodes.gov/development/residential/methodology). The analysis indicates life-cycle cost savings in all
climate zones, ranging from about $33 to $63. The full analysis is available at
https://www.energycodes.gov/sites/default/files/documents/iecc2018_R-5_analysis_final.pdf
(https://www.energycodes.gov/sites/default/files/documents/iecc2018_R-5_analysis_final.pdf).
RE6-16 : R202
LAMPSWILLIAMS12247
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The prior action on RE5-16 takes care of this topic in a better way. Besides, how would an inspector verify
the efficacy of installed lamps? Save the cartons for each lamp?
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : jim edelson, representing new building institute (jim@newbuildings.org) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R202 (N1101.6) HIGH-EFFICACY LAMPS. Lamps with a minimum efficacy of 75
1.
2.
3.
4.

90 lumens per watt for lamps over 40 watts;
60 lumens per watt for lamps over 15 watts to 40 watts;
45 lumens per watt for lamps over 5 watts to 15 watts;
30 lumens per watt for lamps 5 watts or less.

Commenter's Reason: This set of specifications updates the definition to reflect widely-available products currently in
a market that has significantly changed since the old definition was written. Products meeting these specifications are nearly
certain to dominate the high-efficacy market in 2018 and beyond – the earliest possible dates for jurisdictions to adopt the 2018
IECC. These specifications have been in California code since Title 24-2013.
Proponent : Joe Nebbia, representing Newport Partners LLC requests Approve as Submitted.
Commenter's Reason: There are several problems currently with the market perceptions around high-efficacy lighting.
First we see a widespread misconception that halogen bulbs qualify as high-efficacy lighting under the code. They are
marketed as energy efficient halogen bulbs and we have met both builders and code officials that assume that means they
meet the code.
The other misperception we are seeing is that high-efficacy bulbs means CFLs. There is a negative market perception that in
order to get efficiency with our lighting we have to accept lighting with inferior performance.
During consumer preference research we performed as part of a NYSERDA project in New York State that Newport conducted,
we used a lighting demonstration box to ask consumers (925 people surveyed) which type of lighting they preferred. We used
a hidden bulb light box with an incandescent bulb, a CFL, and an LED, all with the same color temperature rating and lumen
output. This research resulted in 59% of consumers choosing the LED lighting and therefore the bulb as their top preference.
Only 16% preferred the CFL.
While 25% preferred the incandescent, those bulbs will not meet the high efficacy requirements of the code anyway. What the
survey did tell us is that we can push forward from CFLs and the negative connotation that is connected with them.
Second, within our research for NYSERDA we also supported the design and construction of five all-LED demonstration
homes. Over the course of that two year project, LED lighting technology has already changed exponentially. Given the current
rate of change in technology, this 75 lm/w efficacy will seem even more reasonable as time goes on.
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We urge your support of RE6-16 because it recognizes the market improvement that LEDs offer while moving the perception of
high-efficacy lighting away from CFLs. It will not impact the ability to put in halogen or incandescent bulbs because they are
already limited by the high-efficacy lighting percentage.

Bibliography:
http://www.newportventures.net/PDF/ssl-lighting/LED_Lighting_Continues_to_Impress_121615.pdf
(http://www.newportventures.net/PDF/ssl-lighting/LED_Lighting_Continues_to_Impress_121615.pdf)
http://www.newportventures.net/PDF/ssl-lighting/Gauging-Consumer-Perception-Residential-LightingFinal-2014.pdf
(http://www.newportventures.net/PDF/ssl-lighting/Gauging-Consumer-Perception-Residential-LightingFinal-2014.pdf)

RE6-16
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RE10-16
R303.4 (New) [IRC N1101.13 (New)]
Proposed Change as Submitted
Proponent : Mike Moore, Newport Ventures, representing Broan-NuTone, representing Broan-NuTone
(mmoore@newportventures.net)
2015 International Residential Code
Add new text as follows:
R303.4 (N1101.13) Whole-house mechanical ventilation system airflow testing. Where a whole-house mechanical
ventilation system is provided, the airflow shall be tested and verified according to the ventilation equipment manufacturer's
instructions, or by using a flow hood, flow grid, or other airflow measuring device at the mechanical ventilation fan's inlet
terminals or grilles, outlet terminals or grilles or in the connected ventilation ducts. A written report of the results of the test shall
be signed by the party conducting the test and provided to the code official.
Reason: If not installed correctly, whole-house mechanical ventilation systems can fail to deliver the minimum outdoor air
1
needed to provided acceptable indoor air quality. A recent study in Florida found that only three of 21 whole house mechanical
ventilation systems had a flow rate near the design level. Because these systems perform a vital function in supporting building
durability and occupant health, these systems should be verified for flow when installed. This requirement and text are aligned
with ASHRAE 62.2, Ventilation and Acceptable Indoor Air Quality in Residential Buildings.
Bibliography: 1. Sonne et al. (2015). Investigation of the Effectiveness and Failure Rates of Whole-House Mechanical
Ventilation Systems in Florida. FSEC-CR-2002-15. http://www.fsec.ucf.edu/en/publications/pdf/FSEC-CR-2002-15.pdf.
Cost Impact: Will increase the cost of construction
Testing the airflow of a whole house mechanical ventilation system should take about 15-20 minutes. Assuming a skilled labor
rate of $50/hr, the incremental cost for the test is estimated at $12-$33. There is no requirement for a third party to conduct the
test, which can help reduce costs.
RE10-16 : R303.4
(NEW)MOORE11067
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There are fans that have potentiometers to adjust the flow and those types of fans were not allowed as an
exception. Builders are not able to do their own testing of these fans.. The indicated cost impact information appears to be
significant lower than what it actually will be in many cases.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Moore, Newport Ventures, representing Broan-NuTone (mmoore@newportventures.net) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R303.4 (N1101.13) Whole-house mechanical ventilation system airflow testing. Where a whole-house mechanical
ventilation system is provided, the airflow shall be tested and verified according to using the ventilation equipment
manufacturer's instructions manufacturer's on-board diagnostics, or by using a flow hood, flow grid, or other an airflow
measuring device at the mechanical ventilation fan's inlet terminals or grilles, outlet terminals or grilles or in within the
connected ventilation system's ducts. A written report of the results of the test verification results shall be signed by the party
conducting the test and provided to the code official.
Commenter's Reason: The committee disapproved the original proposal because they believed it did not include the option
to verify flow rates based on on-board diagnostics and because they believed that it did not permit builders to self-test. This
comment addresses both of these concerns. Flow rate verification can now be accomplished by following manufacturers'
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instructions (e.g., referencing on-board diagnostics) or by conducting a test. Also, the language has been structured to ensure
that any party may verify the whole house mechanical ventilation flow rate, including the builder. Please note that this flow rate
verification requirement only applies to whole house mechanical ventilation systems and not to local exhaust systems.
Proponent : Jeremy Field, representing Building Efficiency Resources requests Approve as Submitted.
Commenter's Reason: As an experienced RESNET Quality Assurance Designee, I have inspected hundreds of homes in the
field which have had home energy ratings performed on them. Most of these homes in the past 2-3 years have been built to
comply with either the 2012 or the 2015 IECC which mandates mechanical ventilation. Most of these homes do not have
mechanical ventilation systems installed that actually meet the mandatory CFM delivery rates that are required by the Code.
The reason for this non-compliance is simple; whereas building air tightness and duct system leakage have requirements for
someone to test these components to demonstrate meeting a specific threshold, there is no provision in the model energy code
for anyone to test mechanical ventilation. Instead, installing contractors rely on "rules of thumb" or other non-scientific methods
to attempt to meet the code requirements, with the resulting delivered airflow and/or system runtime often being significant off
from the requirements of the code. Thus most often results in under ventilation of homes, which is a potenital buildling durability
and indoor air quality problem, but also can result in overventilation which is a comfort and energy penalty.
I strongly encourage this provisoin to be accepted as it will result in actual compliance verification of a critical building system to
be performed.

RE10-16
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RE12-16
R202 (New) (IRC N1101.6 (New)], R401.2 (IRC N1101.13), R407 (New) [IRC N1107 (New)], R408 (New) [IRC N1108
(New)]
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
SECTION 202 (N1101.6) DEFINITIONS
ERI REFERENCE DESIGN. A version of the rated design that meets the minimum requirements of the 2006 International
Energy Conservation Code.
Add new definition as follows:
ECI REFERENCE DESIGN
A version of the rated design that meets the minimum requirements of the current International Energy Conservation Code
when expressed in terms of energy cost.
EUI REFERENCE DESIGN
A version of the rated design that meets the minimum requirements of the current International Energy Conservation Code
when expressed in terms of energy usage.
Revise as follows:
R202 (IRC N1101.6) RATED DESIGN. A description of the proposed building used to determine the energy rating index,
energy cost index or energy use index..
R401.2 (IRC N1101.13) Compliance. Projects shall comply with one of the following:
1. Sections R401 through R404.
2. Section R405 and the provisions of Sections R401 through R404 labeled "Mandatory."
3. An energy rating index (ERI) approach in Section R406.
4. An energy cost index (ECI) approach in Section 407.
5. An energy rating use index (ERI EUI) approach in Section R406 408.
Add new text as follows:
SECTION R407 (IRC N1107) ENERGY COST INDEX COMPLIANCE ALTERNATIVE
R407.1(IRC N1107.1) Scope This section establishes criteria for compliance using an Energy Cost Index (ECI) analysis.
R407.2.(IRC N1107.2) Mandatory requirements
Compliance with this section requires meeting or exceeding the provisions identified in Sections R401 through R404 labeled as
mandatory and the prescriptive provisions of Section R403.5.3. The building thermal envelope efficiency shall be greater than or
equal to levels of efficiency and Solar Heat Gain Coefficient in Table R402.1.2 or R402.1.4 of the 2018 International Energy
Conservation Code.
Exception: Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum of R6.
R407.3 (IRC N1107.3) Energy cost index The Energy Cost Index (ECI) shall be a numerical integer value that is based on a
linear scale constructed such that the ECI reference design has an Index value of 100 and a residential building that has no
purchased energy costs or net energy costs has an Index value of 0. Each integer value on the scale shall represent a 1percent change in the total energy cost of the rated design relative to the total energy cost of the ECI reference design. The
ECI shall consider all energy used in the residential building. Energy used to recharge or refuel a vehicle for on-road (and offsite) transportation purposes shall not be included in the ECI reference design or the rated design.
R407.3.1 (IRC N1107.3.1) ECI reference design The ECI reference design shall be configured such that it meets the
minimum requirements of the 2018 International Energy Conservation Code prescriptive requirements.
The proposed residential building shall be shown to have an annual total purchased or net energy cost that is less than or
equal to the annual purchased or net energy cost of the ERI reference design.
R407.4 (IRC N1107.4) ECI-based compliance
Compliance based on an ECI analysis requires that the rated design be shown to have an ECI less than or equal to the ECI of the
ECI reference design.
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R407.5 (IRC N1107,5) Verification by approved agency or entity.
Verification of compliance with Section R407 shall be completed by a code official or an approved third party.
R407.6 (IRC
N1107.6) Documentation Documentation of the software used to determine the ECI and the parameters for the residential
building shall be in accordance with Sections R407.6.1 through R407.6.3.
R407.6.1 (IRC N1107.6.1) Compliance software tools Documentation verifying that the methods and accuracy of the
compliance software tools conform to the provisions of this section shall be provided to the code official.
R407.6.2 (IRC N1107.6.2) Compliance report Compliance software tools shall generate a report that documents that the
ECI of the rated design complies with Sections R407.3 and R407.4. The compliance documentation shall include the following
information:
1. Address or other form of identification of the residential building or buildings.
2. An inspection checklist documenting the building component characteristics of the rated design. The inspection checklist
shall show results for both the ECI reference design and the rated design, and shall document all inputs entered by the user
necessary to reproduce the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool used.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations, compliance for
any orientation shall be permitted by documenting that the building meets the performance requirements in each of the four
(north, east, south and west) cardinal orientations.
R407.6.3 (IRC N1107.6.3) Additional documentation The code official shall be permitted to require the following
documents:
1. Documentation of the building component characteristics of the ECI reference design.
2. A certification signed by the builder providing the building component characteristics of the rated design.
3. Documentation of the actual values used in the software calculations for the rated design.
R407.7(IRC N1107.7) Calculation software tools Calculation software, where used, shall be in accordance with Sections
R407.7.1 through R407.7.3.
R407.7.1 (IRC N1107.7.1) Minimum capabilities Calculation procedures used to comply with this section shall be software
tools capable of calculating the ECI as described in Section R407.3, and shall include the following capabilities:
1. Generation of the ECI reference design using only the input for the rated design. The calculation procedure shall not allow
the user to directly modify the building component characteristics of the ECI reference design.
2. Calculation of whole building, as a single zone or dual zone, sizing for the heating and cooling equipment in the
ECI reference design residence in accordance with Section R403.7.
3. Calculations that account for the effects of indoor and outdoor temperatures and part-load efficiency and equipment
operation on the performance of heating, ventilating and air-conditioning equipment based on climate and equipment sizing.
4. Printed code official inspection checklist listing each of the rated design component characteristics determined by the
analysis to provide compliance, along with their respective performance ratings.
R407.7.2 (IRC N1107.7.2) Specific approval Performance analysis tools meeting the applicable sections of Section R407
shall be approved. Tools are permitted to be approved based on meeting a specified threshold for a jurisdiction. The code
official shall approve tools for a specified application or limited scope.
R407.7.3 (IRC 1107.7.3) Input values Where calculations require input values not specified by Sections R402, R403, R404
and R405, those input values shall be taken from an approved source.
R408 (IRC N1108). ENERGY USE INDEX COMPLIANCE ALTERNATIVE
R408.1 (IRC N1108.1) Scope
This section establishes criteria for compliance using an Energy Use Index (EUI) analysis.
R408.2 (IRC N1108.2) Mandatory
requirements Compliance with this section requires meeting or exceeding all of the provisions identified in Sections R401
through R404 labeled as mandatory and the prescriptive provisions of Section R403.5.3. The building thermal envelope
efficiency shall be greater than or equal to levels of efficiency and Solar Heat Gain Coefficient in Table R402.1.2 or R402.1.4 of
the 2018 International Energy Conservation Code.
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Exception: Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum of R6.
R408.3 (IRC N1108.3) Energy Use Index The Energy Use Index (EUI) shall be a numerical integer value that is based on a
linear scale constructed such that the EUI reference design has an Index value of 100 and a residential building that has no
annual energy usage or annual net energy usage has an Index value of 0. Each integer value on the scale shall represent a 1percent change in the total energy usage of the rated design relative to the total energy usage of the EUI reference design.
The EUI shall consider all energy used in the residential building. Energy used to recharge or refuel a vehicle for on-road (and
off-site) transportation purposes shall not be included in the EUI reference design or the rated design.
R408.3.1 (IRC N1108.3.1) EUI reference design The EUI reference design shall be configured such that it meets the
minimum requirements of the 2018 International Energy Conservation Code prescriptive requirements.
The proposed residential building shall be shown to have an annual total or annual net energy usage that is less than or equal
to the annual total or annual net energy usage of the EUI reference design.
R408.4 (IRC N1108.4) EUI-based compliance Compliance based on an EUI analysis requires that the rated design be
shown to have an EUI less than or equal to the EUI of the EUI reference design.
R408.5 (IRC N1108.5) Verification by approved agency or entity
Verification of compliance with Section R408 shall be completed by a code official or an approved third party.
R408.6 (IRC
N1108.6) Documentation Documentation of the software used to determine the EUI and the parameters for the residential
building shall be in accordance with Sections R408.6.1 through R408.6.3.
R408.6.1 (IRC N1108.6.1) Compliance software tools Documentation verifying that the methods and accuracy of the
compliance software tools conform to the provisions of this section shall be provided to the code official.
R408.6.2 (N1108.6.2) Compliance report Compliance software tools shall generate a report that documents that the EUI of
the rated design complies with Sections R407.3 and R407.4. The compliance documentation shall include the following
information:
1. Address or other form of identification of the residential building or buildings.
2. An inspection checklist documenting the building component characteristics of the rated design. The inspection checklist
shall show results for both the EUI reference design and the rated design, and shall document all inputs entered by the user
necessary to reproduce the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool used.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations, compliance for
any orientation shall be permitted by documenting that the building meets the performance requirements in each of the four
(north, east, south and west) cardinal orientations.
R408.6.3 (N1108.6.3) Additional documentation The code official shall be permitted to require the following documents:
1. Documentation of the building component characteristics of the EUI reference design.
2. A certification signed by the builder providing the building component characteristics of the rated design.
3. Documentation of the actual values used in the software calculations for the rated design.
R408.7 (N1108.7) Calculation software tools
Calculation software, where used, shall be in accordance with Sections R408.7.1 through R408.7.3.
R408.7.1 (N1108.7.1) Minimum capabilities Calculation procedures used to comply with this section shall be software tools
capable of calculating the EUI as described in Section R408.3, and shall include the following capabilities:
1. Generation of the EuI reference design using only the input for the rated design. The calculation procedure shall not allow
the user to directly modify the building component characteristics of the EUI reference design.
2. Calculation of whole building, as a single zone or dual zone, sizing for the heating and cooling equipment in the
EUI reference design residence in accordance with Section R403.7.
3. Calculations that account for the effects of indoor and outdoor temperatures and part-load efficiency and equipment
operation on the performance of heating, ventilating and air-conditioning equipment based on climate and equipment sizing.
4. Printed code official inspection checklist listing each of the rated design component characteristics determined by the
analysis to provide compliance, along with their respective performance ratings.
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R408.7.2 (N1108.7.2) Specific approval Performance analysis tools meeting the applicable sections of Section R408 shall
be approved. Tools are permitted to be approved based on meeting a specified threshold for a jurisdiction. The code official
shall approve tools for a specified application or limited scope.
R408.7.3 (N1108.7.3) Input values. Where calculations require input values not specified by Sections R402, R403, R404 and
R405, those input values shall be taken from an approved source.
Reason: This proposal adds two new compliance options to the Residential portion of the IECC. It improves the code in the
following ways:
1) It provides more flexibility to builders and designers. With these two new options, builders and designers have more
flexibility in terms of technology and design choices for residential buildings.
2) These new options use the current IECC as the baseline for comparison, rather than a code that is nearly 10 years old. By
using the current IECC as a baseline, there is no need to discuss whether one previous version of the code, or certain sections
of the previous code, are the "correct" baseline. Using previous versions of a code will overstate the actual savings and
performance of a new residential building relative to a current baseline.
3) These options are modeled without any modifications that can distort the actual energy usage or energy cost of a residential
building.
4) These options are based on metrics that are usable and understandable to consumers. Consumers see actual energy
usage and actual energy costs on their monthly electric or natural gas bills.

Cost Impact: Will not increase the cost of construction
This proposal adds new compliance options that are based on computer simulations, and provide more options to designers
and builders. They do not change any of the requirements in the code and do not increase construction costs.
RE12-16 : R401.2ROSENSTOCK11920
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The code doesn't need two more performance options.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Foster (cfoster20187@yahoo.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
EUI REFERENCE DESIGN
A version of the rated design that meets the minimum requirements of the current International Energy Conservation Code
when expressed in terms of energy usage.
R202 (IRC N1101.6) RATED DESIGN. A description of the proposed building used to determine the energy rating index, or
energy cost index or energy use index..
R401.2 (IRC N1101.13) Compliance. Projects shall comply with one of the following:
1. Sections R401 through R404.
2. Section R405 and the provisions of Sections R401 through R404 labeled "Mandatory."
3. An energy rating index (ERI) approach in Section R406.
3. An energy cost rating index (ECI ERI) approach in Section 407 R406.
4. An energy use cost index (EUI ECI) approach in Section 408 407.
R408 (IRC N1108). ENERGY USE INDEX COMPLIANCE ALTERNATIVE
R408.1 (IRC N1108.1) Scope This section establishes criteria for compliance using an Energy Use Index (EUI) analysis.
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R408.3 (IRC N1108.3) Energy Use Index The Energy Use Index (EUI) shall be a numerical integer value that is based on a
linear scale constructed such that the EUI reference design has an Index value of 100 and a residential building that has no
annual energy usage or annual net energy usage has an Index value of 0. Each integer value on the scale shall represent a 1percent change in the total energy usage of the rated design relative to the total energy usage of the EUI reference design.
The EUI shall consider all energy used in the residential building. Energy used to recharge or refuel a vehicle for on-road (and
off-site) transportation purposes shall not be included in the EUI reference design or the rated design.
R408.3.1 (IRC N1108.3.1) EUI reference design The EUI reference design shall be configured such that it meets the
minimum requirements of the 2018 International Energy Conservation Code prescriptive requirements.
The proposed residential building shall be shown to have an annual total or annual net energy usage that is less than or equal
to the annual total or annual net energy usage of the EUI reference design.
R408.4 (IRC N1108.4) EUI-based compliance Compliance based on an EUI analysis requires that the rated design be
shown to have an EUI less than or equal to the EUI of the EUI reference design.
R408.5 (IRC N1108.5) Verification by approved agency or entity Verification of compliance with Section R408 shall be
completed by a code official or an approved third party.
R408.6 (IRC N1108.6) Documentation Documentation of the software used to determine the EUI and the parameters for the
residential building shall be in accordance with Sections R408.6.1 through R408.6.3.
R408.6.1 (IRC N1108.6.1) Compliance software tools Documentation verifying that the methods and accuracy of the
compliance software tools conform to the provisions of this section shall be provided to the code official.
R408.6.2 (N1108.6.2) Compliance report Compliance software tools shall generate a report that documents that the EUI of
the rated design complies with Sections R407.3 and R407.4. The compliance documentation shall include the following
information:
1. Address or other form of identification of the residential building or buildings.
2. An inspection checklist documenting the building component characteristics of the rated design. The inspection checklist
shall show results for both the EUI reference design and the rated design, and shall document all inputs entered by the user
necessary to reproduce the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool used.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations, compliance for
any orientation shall be permitted by documenting that the building meets the performance requirements in each of the four
(north, east, south and west) cardinal orientations.
R408.6.3 (N1108.6.3) Additional documentation The code official shall be permitted to require the following documents:
1. Documentation of the building component characteristics of the EUI reference design.
2. A certification signed by the builder providing the building component characteristics of the rated design.
3. Documentation of the actual values used in the software calculations for the rated design.
R408.7 (N1108.7) Calculation software tools Calculation software, where used, shall be in accordance with Sections
R408.7.1 through R408.7.3.
R408.7.1 (N1108.7.1) Minimum capabilities Calculation procedures used to comply with this section shall be software tools
capable of calculating the EUI as described in Section R408.3, and shall include the following capabilities:
1. Generation of the EuI reference design using only the input for the rated design. The calculation procedure shall not allow
the user to directly modify the building component characteristics of the EUI reference design.
2. Calculation of whole building, as a single zone or dual zone, sizing for the heating and cooling equipment in the
EUI reference design residence in accordance with Section R403.7.
3. Calculations that account for the effects of indoor and outdoor temperatures and part-load efficiency and equipment
operation on the performance of heating, ventilating and air-conditioning equipment based on climate and equipment sizing.
4. Printed code official inspection checklist listing each of the rated design component characteristics determined by the
analysis to provide compliance, along with their respective performance ratings.
R408.7.2 (N1108.7.2) Specific approval Performance analysis tools meeting the applicable sections of Section R408 shall
be approved. Tools are permitted to be approved based on meeting a specified threshold for a jurisdiction. The code official
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shall approve tools for a specified application or limited scope.
R408.7.3 (N1108.7.3) Input values. Where calculations require input values not specified by Sections R402, R403, R404
and R405, those input values shall be taken from an approved source.
Commenter's Reason: This public comment retains the intent of the original proposal to allow an energy cost index (ECI)
compliance path but eliminates the energy use index path to address the committee's concern.
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: This proposal provides alternatives to the ERI, which may be restricted to only using the RESNET
standard going forward (based on RE166). Other performance paths in other building codes use energy costs (such as
ASHRAE 90.1, ASHRAE 189.1, and the National Green Building Standard). In addition, RESNET has established a Cost
Based Rating Index Task Group to assess whether their standard should use energy costs.
Providing more options, with the parameters established in the original proposal, will provide much more flexibility and more
options for residential building designers.

RE12-16
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RE15-16
R402.4.1.2.1 (New)
Proposed Change as Submitted
Proponent : Donald Surrena (dsurrena@nahb.org)
2015 International Energy Conservation Code
Add new text as follows:
R402.4.1.2.1 Multi-unit buildings and single family attached building. Multi-unit buildings and single family attached
buildings shall be tested as a single zone or as individual dwelling units. Common areas shall be treated as isolated test zones
by equalizing pressures to adjacent zones. All conditioned areas of the building shall be tested except where a sampling test
procedure is approved by the code official. A conditioned floor area weighted average air changes per hour for all tested zones
shall be permitted to demonstrate air leakage rate compliance for the building.
Reason: Air tightness testing for single-family detached homes is very straightforward, however, it is much more difficult to
accurately test attached dwelling units and multi-family/multi-story buildings. Currently the IECC treats low-rise multifamily
buildings of three stories or less like single-family homes and multifamily buildings of four stories or more like commercial
buildings. Regardless of height, all multifamily buildings have the same air-tightness testing complications to address, such as
does the entire building need to be tested at one time, how are the corridors addressed, does every dwelling unit within the
multifamily building need to be tested, can the leakages be averaged between the dwelling units and is the leakage tested only
to the outside or should it include leakage to adjacent dwelling units. Large multiple dwelling buildings are often tested as
isolated test zones due to the nature of the actual testing procedures and available equipment needed to depressurize large
volumes of conditioned space and this proposal would recognize this challenge for those conducting the testing. In addition it
also clarifies that every dwelling need not be required to be tested where recognized by the code official. By approving this
proposal, low-rise multifamily buildings, two-unit dwellings and townhouses will avoid these complications, but still be held to
the same level of performance as high-rise (R-2) residential as well as commercial buildings.
Cost Impact: Will not increase the cost of construction
This proposal offers an optional procedure to building air testing for compliance on typical large-scale projects which is not
currently available and will cost less to test.
RE15-16 :
R401.4.1.2.1
(NEW)SURRENA12406
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
Revise as follow
R402.4.1.2.1 Multi-unit buildings and single family attached building. Multi-unit buildings and single family attached buildings
shall be tested as a single zone , multiple zones or as individual dwelling units. Common areas shall be treated as isolated test
zones by equalizing pressures to adjacent zones. All conditioned areas of the building shall be tested except where a sampling test
procedure is approved by the code official. A conditioned floor area weighted average air changes per hour for all tested zones
shall be permitted to demonstrate air leakage rate compliance for the building.
Committee Reason: The modification was made because flexibility is needed for testing of multi-family units. Code officials are in
control of approving the sampling method and that seems to be working well currently.
The proposal was approved as modified because sampling testing is needed for construction efficiency.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing

2016 ICC PUBLIC COMMENT AGENDA

Page 198

Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: RE15 should be disapproved because it introduces an undefined, potentially broad exception to the
air leakage test requirement for multi-unit and single-family attached buildings. This will lead to inconsistency and reduced
energy efficiency in these buildings for no justifiable reason. There are three key problems with this proposal:
Air leakage test sampling is inappropriate for code compliance, particularly for attached single-family buildings and multiunit buildings. Each homeowner is entitled to a home that complies with the minimum standards set by the code. There is
no reason why townhouses cannot be tested individually, just as a single-family detached building would be tested.
Likewise, for larger multi-unit buildings, each dwelling unit should be tested. Unlike automobiles, buildings are not
constructed in a serial manner on an assembly line by the same workers. Because of production schedules, inspections,
and other elements of the building process, it is likely that several different tradespeople will complete work on the thermal
envelope of a multi-unit building, creating the risk that air leakage will vary significantly from one unit to another. The only
way to objectively and accurately measure the dwelling unit's true air leakage rate for compliance with code specifications
is to test it.
Even if sampling were appropriate for code compliance, the proposed new section does not provide any guidance for the
code official as to what is an appropriate "sampling test procedure." Is it appropriate to test only one of two attached
townhouses, and deem the two units a "single zone?" One of 15 multifamily dwelling units? The proposal gives no hints
about what a jurisdiction or a code official should view as being an adequate number or percentage of units in a sampling
test procedure, nor does it reference any existing sampling procedures or national standards that might be appropriate.
The proposal introduces "area weighted averaging" into air leakage testing, but does not explain which areas may be
averaged, and how this calculation should be carried out. Should common areas be given the same "weight" as dwelling
units in a multifamily building? Should each building be required to test at least some common areas and some dwelling
units? Would it be OK for one dwelling unit to have poor air leakage and another excellent air leakage? Is that fair to the
individual home occupant?
RE15 introduces a number of new and undefined concepts into the IECC, and it could become a huge efficiency loophole. We
recommend disapproval.

RE15-16
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RE17-16
R402.1 (IRC N1102.1)
Proposed Change as Submitted
Proponent : Robert Pickett, RobPickett &Associates, LLC representing the Log & Timber Homes Council, representing Log &
Timber Homes Council (robpickett@vermontel.net); Craig Drumheller, National Association of Home Builders, representing
National Association of Home Builders (CDrumheller@nahb.org)
2015 International Energy Conservation Code
R402.1 (N1102.1) General (Prescriptive). The building thermal envelope shall meet the requirements of Sections R402.1.1
through R402.1.5.
ExceptionExceptions:
1. The following low-energy buildings, or portions thereof, separated from the remainder of the building by building thermal
envelope assemblies complying with this section shall be exempt from the building thermal envelope provisions of Section
R402.
2
2
2
1. Those with a peak design rate of energy usage less than 3.4 Btu/h • ft (10.7 W/m ) or 1.0 watt/ft of floor area for
space-conditioning purposes.
2. Those that do not contain conditioned space.
2. Log homes designed in accordance with ICC-400.
Reason: This amendment refers design of log homes to ICC400 Standard on the Design and Construction of Log Structures
(ICC400) as it is the only consensus standard for log building. This amendment would benefit future state and local adoption
as it is consistent with existing State amendments or legislation. At least four states have passed legislation referring to
ICC400, while several other states have amended their energy conservation code to add log home specific paths. In 2015, the
City and County of Denver adopted language similar to the proposed, and Vermont amended the 2015 IECC to add Table
402.1.5, Log Home Insulation, Fenestration and Heating Requirements by Component. Idaho added Table R402.a Log Home
Prescriptive Thermal Envelope Requirements by Component to their 2014 code. Minnesota added Footnote H to Table
1102.1(1) to their 2012 IECC.
The design, construction and performance of log walls are quite different than the convention construction methods detailed in
the IRC (and residential requirements of the IECC). ICC400 responds to the thermal envelope requirements of the IRC Chapter
11 and IECC Chapter 4. The standard offers prescriptive, calculated/engineered and performance/testing paths for
substantiating the performance of log walls, and trade-off packages for each Climate Zone. Therefore, the thermal envelope
of log homes would be evaluated as follows:
THERMAL: ICC400-2012 Section 305 Thermal Envelope presents requirements for weather protection and
determination of thermal properties, offering prescriptive, calculation, and performance options. TABLE 305.3.1.2
Insulation and Fenestration Requirements by Component provides one such prescriptive option.
AIR INFILTRATION: Guidance is provided in ICC400 in Section 306 Infiltration. Section 306, along with 305.1 Weather
protection and 304 Provisions for Settling in Log Structures all work in unison to address the issue. The same blower
door requirement of the 2015 code shall apply to log walls as for any other method of construction.
VAPOR RETARDERS: As noted in Exception 3 of IRC Section R702.7 Vapor retarders, "Construction where moisture or
its freezing will not damage the materials." There is no cavity to protect in a log wall, and all joinery is covered by ICC4002012.
EXTERIOR COVERING: The Exception in IRC Section R703.1 General refers to "Log walls designed and constructed in
accordance with the provisions of ICC400." The standard covers all discussion of weather resistance, drainage planes,
etc.
The members of the Log & Timber Homes Council have encouraged certifying log homes through Energy Star® for many
years. With the attention to design and construction details in accordance with ICC400, log homes with a nominal 6" wide log
profile have been certified as 5-Star Plus with ratings in the 50's and lower. Blower door testing has demonstrated that log
homes meet the 3ACH50 requirements of Climate Zones 4-8. These tests have demonstrated that perhaps it is the tightness as
well as mass of a log home that provide the satisfaction and comfort of the occupants.
It is important to note that ICC400 pertains to building solid wood walls and structural framing with logs. It defaults to the ICodes for design conditions, foundations, roofing, mechanical, electrical, plumbing, etc. In Section 305 Thermal Envelope,
ICC400 calls for compliance with the requirements of the IECC with an exception for log walls. The thermal properties of log
walls can be taken from prescriptive tables, tested or calculated per the stipulated equations. Application of thermal mass is
described to establish conformance with the IECC.
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Bibliography: ICC Standard on the Design and Construction of Log Structures (ICC 400)
Please note: ICC copyrighted documents can only be distributed through their publications department. Electronic and print
copies can be obtained from the ICC store at http://shop.iccsafe.org/catalogsearch/result/?
order=relevance&dir=desc&q=ICC+400 (http://shop.iccsafe.org/catalogsearch/result/?
order=relevance&dir=desc&q=ICC+400).
Energy Performance of Log Homes, Log & Timber Homes Council, NAHB, 2015, 42 pgs. http://loghomes.org/wpcontent/uploads/2013/06/EnergyPerformanceWP_2010.pdf
Preservation & Maintenance of Log Structures, Log & Timber Homes Council, NAHB, 2003, 16 pgs. http://loghomes.org/wpcontent/uploads/2013/06/Preservation-Maintenance-of-Log-Structures-10-15-03.pdf

Cost Impact: Will not increase the cost of construction
Log wall construction is an alternate method of construction from the wood frame, steel frame, and concrete masonry options
addressed in the energy conservation codes. The intent is to evaluate solid wood walls rather than apply prescriptive
requirements that may impact the esthetic and/or durability of the wall system.
Without this change, readers may believe that they have only three options: 1.) Build with very large logs, 2.) Add insulation to
the outside, or 3.) Add insulation to the inside.
Option 1: Prescriptive mass wall R-values set minimum log widths that are not commonly available, require greater cost to
build, and cannot be milled by equipment used today. These factors will constrict the industry to the high-end custom home
market. It will cause the existing log home inventory significant undue stress as owners of otherwise energy efficient log
homes will be pressed to insulate their nominal 6" log walls (average width of 5"-5.5"). A survey of the industry indicates
that a 10" round/8x nominal or smaller covers 80% of the log home products built and in production in climate zones 5-8,
which is over 55% of the log home market. The 10" round/8x nominal log size equates to an average log width of about 7"7.5".
Option 2: This would be consistent with the details for cross-laminated timber (CLT).
Option 3: It should be noted that adding insulation to the inside of a log wall is not recommended as it restricts the benefits
of mass wall effects while eliminating the opportunity for inspection that may otherwise identify a need for maintenance.
All three options are extremely costly as opposed to trade-offs in the building thermal envelope, which is why most log home
companies use REScheck for compliance. This can help keep the log width to a size that is economical for production, builder
and home owner. Therefore the cost of construction can actually be reduced by evaluating log walls by measures other than
prescriptive wall R-value (R/inch of wood).
Effect of the proposed amendment on the cost of design:

__ Increase

__ Reduce

Effect of the proposed amendment on the cost of construction:

__ Increase

XXX Reduce __ No Effect

Is the amendment proposal more or less restrictive than the I-Codes? __ More

__ Less

XXX No Effect
XXX Same

RE17-16 : R402.1PICKETT12100
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Log homes are unique structures that are hard to fit into the prescriptive structure of the energy code. Many
people, other than log home manufacturers, are involved with ICC 400 to make that standard what it needs to be for that product.
Therefore, this is a good proposal that should be included in the code.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing

2016 ICC PUBLIC COMMENT AGENDA

Page 201

Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: This proposal should be disapproved because it completely exempts log homes from the thermal
envelope requirements of the IECC, permitting these homes to waste substantially more energy than a home built to the IECC.
The following reasons support disapproval:
The proposal is a substantial rollback from the current IECC requirements, which do not exempt log homes from the IECC.
While a few jurisdictions have adopted specific amendments related to log walls, these amendments are typically narrowly
focused on replacing the efficiency lost as a result of the log walls. And although ICC-400 has been proposed as an
alternative to the code in a few states, we believe that these proposals have been rejected and we are not aware of any
states that currently allow this. And even if a few states did allow it, this certainly does not justify the national model code
completely exempting log homes from all thermal envelope requirements.
While it is understandable that meeting the prescriptive requirements of the IECC with regard to log walls may be more
challenging than walls with other types of construction, this certainly does not justify eliminating IECC requirements for the
remainder of the building:
In short, the proposed remedy is much broader than the problem it is intended to solve.
Moreover, as to the walls, the builder has the option to trade-off the energy loss by using more efficient components
in the remainder of the building through a UA trade-off or the performance or ERI compliance paths rather than simply
foregoing energy efficiency altogether.
Owners of log homes, like owners of other homes, deserve comfortable, energy-efficient homes.
The energy cost impact of this proposal on a log home would be substantial. We estimate that homes built to ICC-400
would be up to 23% less efficient, depending on the climate zone, wood type and log thickness, leading to higher energy
use (and utility bills) for owners over the home's useful lifetime:
Comparison of Worst Case Efficiency
Rollback of Building to 2015 IECC with Mass
Walls vs. ICC-400
CZ

% Rollback vs Mass Wall

1

1.9%

2

5.5%

3

11.1%

4

14.5%

5

14.5%

6

19.4%

7

22.6%

8

23.2%
The comparison above shows how much energy could be lost if log homes are permitted to comply with ICC-400 instead
of the IECC with the normal mass wall insulation requirement. The energy losses would be even more significant if ICC400 were compared against the wood frame wall insulation requirement.
Another major problem with this proposal is that ICC-400, which was last updated in 2011, does not contain key thermal
envelope provisions that are found in the IECC, such as envelope air leakage sealing or testing requirements. In other
words, in addition to weaker insulation in the thermal envelope, the log home envelope would also be permitted to have
high air leakage with no testing.
In addition, the language of the proposal is imprecise, which will create enforcement problems:
What qualifies as a "log home?" This term is not defined in the IRC or IECC. Must the walls be made of solid logs?
On all levels? Or could homes with only some logs fall under this broad exception?
The language also does not appear to require log homes to comply with ICC-400 in order to qualify for the exception
– log homes need only be "designed in accordance with ICC-400," which could create enforcement problems for
building code officials since it could be initially designed but not built in accordance with ICC-400.
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RE17 creates an extremely overbroad exemption that is not well-enough defined to ensure that it will be applied as intended.
Most importantly, this proposal would lead to a significant loss in energy efficiency, and it should be disapproved.

Proponent : Bridget Herring (bridget@mathisconsulting.com) requests Disapprove.
Commenter's Reason: ICC 400-2012 has little-to-no enforceable vapor provision.
"305.1.2 Moisture control and air leakage. The design shall resist air and moisture infiltration."
Section 306 goes into greater detail, but is not the IRC/IBC, as required by the IECC.
Broad variability in thermal resistance, depending on structural logs chosen, but inadequate in many instances. For example, in
climate zone 4 the requirement is for 5" logs, which could have thermal performance as low as about R-4.4 to as high as about
R-8.7, depending on density.
In general, ICC 400-2012 references the wrong sections of the IECC for compliance, because of re-organization of the IECC's
commercial and residential chapters in the last version.

Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards requests Disapprove.
Commenter's Reason: We request disapproval. The IECC was developed with log and other mass walls considered.
Allowing other standards to fill the place of the IECC for one group of products is bad precedent. This will encourage other
industries to develop energy standards for their products for reference in the IECC.
The proposal as submitted will reduce the energy savings in the IECC and is contrary to the goal of the IECC. The intent of the
IECC is as follows (section R101.3): "This code shall regulate the design and construction of buildings for the effective use and
conservation of energy over the useful life of each building."

RE17-16
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RE18-16
Table R402.1.2 (IRC Table N1102.1.2), Table R402.1.4 (IRC Table N1102.1.4)
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance
Project (mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE),
representing Energy Efficient Codes Coalition; Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy;
William Prindle, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT

SKYLIGHT
b

d
WOOD MASS
SLAB
GLAZED
CEILING FRAME WALL FLOOR BASEMENT
Rc
CLIMATE FENESTRATION
FENESTRATION
RWALL
RRVALU
b
UWALL
ZONE
U-FACTOR
b, e
SHGC
VALUE
RVALUE VALUE
E&
FACTOR
R-VALUE
i
VALUE
DEPTH

CRAWL
SPACE
c

1

NR

0.75

0.25

30

13

3/4

2

0.40

0.65

0.25

38

13

4/6

3

0.35

0.55

0.25

38

0.35

0.55

0.40

49

0.32

0.55

NR

49

6

0.32

0.55

NR

49

7 and 8

0.32

0.55

NR

49

4 except
Marine
5 and
Marine 4

20 or
h 8/13
13+5
20 or
8/13
13+5 h
20 or
13/17
13+5 h
20+5 or
13+10 15/20
h
20+5 or
13+10 19/21
h

13
19
13

0

0

WALL
RVALUE
0

0

0

0

19

5/13

0

5/13

10 /13

10, 2 ft

10/13

15/19

10, 2 ft

15/19

15/19

10, 4 ft

15/19

15/19

10, 4 ft

15/19

30
19
30 g
30
38

g
g

f

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
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i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.
TABLE R402.1.4 (N1102.1.4)
a
EQUIVALENT U-FACTORS

CLIMATE FENESTRATION SKYLIGHT CEILING
ZONE
U-FACTOR
U-FACTOR U-FACTOR

FRAME
BASEMENT
MASS WALL
FLOOR
WALL
WALL
b
U-FACTOR U-FACTOR
U-FACTOR
U-FACTOR

1

0.50

0.75

0.035

0.084

0.197

2

0.40

0.65

0.030

0.084

0.165

3
4 except
Marine
5 and
Marine 4
6
7 and 8

0.35

0.55

0.030

0.060

0.098

0.35

0.55

0.026

0.060

0.098

0.32

0.55

0.026

0.060

0.32
0.32

0.55
0.55

0.026
0.026

0.045
0.045

0.360

CRAWL
SPACE
WALL
U-FACTOR
0.477

0.064
0.047
0.064
0.047
0.033
0.047

0.360
c
0.091

0.477

0.059

0.065

0.082

0.033

0.050

0.055

0.060
0.057

0.033
0.028

0.050
0.050

0.055
0.055

0.136

a. Nonfenestration U-factors shall be obtained from measurement, calculation or an approved source.
b. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Climate Zone
1, 0.14 in Climate Zone 2, 0.12 in Climate Zone 3, 0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine
4, and 0.057 in Climate Zones 6 through 8.
c. Basement wall U-factor of 0.360 in warm-humid locations as defined by Figure R301.1 and Table R301.1.
Reason: The purpose of this code change is to modify the requirements related to the minimum R-value and maximum U-factor
for floors to improve building efficiency in climate zones 2 and 4. This revision moves the prescriptive insulation value for floors
in Climate Zone 2 and 4 to the next nominal level -- from R-13 to R-19 and R-19 to R-30, respectively. These proposed
changes will yield savings in range of 1% in CZ 2 and 1.8% in CZ 4 for homes with floors over unconditioned space.
Cost Impact: Will increase the cost of construction
For a standard-sized two-story single family home, the construction cost will increase by approximately $132 in climate zone 2
and $288 in climate zone 4, per the NREL Residential Energy Efficiency Measure Database
(http://www.nrel.gov/ap/retrofits/group_listing.cfm (http://www.nrel.gov/ap/retrofits/group_listing.cfm)). Although construction
costs are increased in this proposal, improvements to the floor insulation requirements yield a positive life-cycle cost when
analyzed over a 30 year period. The analysis used to assess this efficiency improvement is generally based on the U.S. DOE's
residential code change methodology.
RE18-16 :
R402.1.2FAY12778
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Less than 2 percent savings does seem to justify the expense to attain.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Approve
as Modified by this Public Comment.
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Modify as Follows:
2015 International Energy Conservation Code
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
d CRAWL
WOOD MASS
SLAB
BASEMENT
SPACE
GLAZED
CEILING FRAME WALL FLOOR
Rc
c
CLIMATE FENESTRATION
FENESTRATION
RWALL
RRVALU
b
UWALL
WALL
ZONE
U-FACTOR
b, e
SHGC
VALUE
RVALUE VALUE
E&
FACTOR
R-VALUE
Ri
VALUE
DEPTH
VALUE
1
NR
0.75
0.25
30
13
3/4
13
0
0
0
2
0.40
0.65
0.25
38
13
4/6
19
0
0
0
20 or
f
3
0.35
0.55
0.25
38
19
5/13
0
5/13
h 8/13
13+5
4 except
20 or
g
0.35
0.55
0.40
49
8/13
30
10 /13
10, 2 ft 10/13
Marine
13+5 h
5 and
20 or
0.32
0.55
NR
49
30 g
15/19
10, 2 ft 15/19
h 13/17
Marine 4
13+5
20+5 or
g
6
0.32
0.55
NR
49
13+10 15/20
30
15/19
10, 4 ft 15/19
h
SKYLIGHT
b

7 and 8

0.32

0.55

NR

49

20+5 or
13+10 19/21
h

38

g

15/19

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

Commenter's Reason: This proposal should be approved as modified because it improves the long-term performance of
buildings in climate zones 2 and 4, by improving floor insulation requirements. The modification simply adds footnote "g" to the
floor insulation requirement in climate zone 4, consistent with other climate zones -- where there is not enough room to install
the full thickness of R-30 insulation in these circumstances, the floor cavity must be filled with insulation to a minimum of R-19.
Although most other thermal envelope requirements have improved somewhat over the last decade, floor insulation
requirements have remained almost unchanged. (Only climate zones 7-8 have seen any improvement in floor insulation
requirements in recent years.) The proposed changes in climate zones 2 and 4 are consistent with neighboring climate zones,

2016 ICC PUBLIC COMMENT AGENDA

Page 206

so techniques should already be understood, and materials should be widely available, to meet these requirements. As
highlighted in the proposal Reason Statement, these R-values are cost-effective for climate zones 2 and 4, and will provide
energy-saving and comfort benefits over the useful life of the home.
We recommend approval as modified, which will improve energy efficiency and comfort for homes in climate zones 2 and 4 by
improving floor insulation requirements.

RE18-16
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RE19-16
Table R402.1.2 (IRC Table N1102.1.2), Table R402.1.4 (IRC Table N1102.1.4)
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance
Project (mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE),
representing Energy Efficient Codes Coalition; Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy;
William Prindle, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
e
WOOD MASS
SLAB
d
GLAZED
CEILING FRAME WALL FLOOR BASEMENT
RCLIMATE FENESTRATION
FENESTRATION
RWALL
RRWALL
VALU
b
UZONE
U-FACTOR
SHGC b, f
VALUE
RVALUE VALUE R-VALUE
E&
FACTOR
j
VALUE
DEPTH
1
NR
0.75
0.25
30
13
3/4
13
0
0
2
0.40
0.65
0.25
38
13
4/6
13
0
0
20 or
g
0.55
0.25
38
19
5/13
0
3
0.350.32
i 8/13
13+5
4 except
20 or
0.350.32
0.55
0.40
49
19
10 /13
10, 2 ft
i 8/13
Marine
13+5
20 or
5 and
c
0.55
NR
49
13/17
30 h
15/19
10, 2 ft
0.320.30
Marine 4
13+5 i
20+5 or
6
0.320.30c
0.55
NR
49
15/20
30 h
15/19
10, 4 ft
13+10 i
20+5 or
c
h
7 and 8
0.320.30
0.55
NR
49
19/21
38
15/19
10, 4 ft
13+10 i
SKYLIGHT
b

CRAWL
d
SPACE
WALL
RVALUE
0
0
5/13
10/13
15/19
15/19
15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U-factors and SHGC are maximums. When insulation is installed in a cavity which is less than the
label or design thickness of the insulation, the installed R-value of the insulation shall not be less than the R-value specified in
the table.
b. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. Exception: A maximum U-factor of 0.32 shall apply in climate zone Marine 4 and climate zones 5 – 8 to vertical fenestration
products installed in buildings located: (i) above 4000 feet in elevation above sea level or (ii) in windborne debris regions where
protection of openings is required under IRC section R301.2.1.2.
d. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
e. R-5 shall be added to the required slab edge R-values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
f. There are no SHGC requirements in the Marine Zone.
g. Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.
h. Or insulation sufficient to fill the framing cavity, R-19 minimum.
i. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
j. The second R-value applies when more than half the insulation is on the interior of the mass wall.
TABLE R402.1.4 (N1102.1.4)
EQUIVALENT U-FACTORSa

CLIMATE FENESTRATION SKYLIGHT CEILING
ZONE
U-FACTOR
U-FACTOR U-FACTOR
1

0.50

0.75
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0.035

FRAME
BASEMENT
MASS WALL
FLOOR
WALL
WALL
U-FACTORb U-FACTOR
U-FACTOR
U-FACTOR
0.084

0.197

0.064

0.360

CRAWL
SPACE
WALL
U-FACTOR
0.477
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2
3
4 except
Marine
5 and
Marine 4
6
7 and 8

0.40
0.350.32

0.65
0.55

0.030
0.030

0.084
0.060

0.165
0.098

0.064
0.047

0.360
c
0.091

0.477
0.136

0.350.32

0.55

0.026

0.060

0.098

0.047

0.059

0.065

0.55

0.026

0.060

0.082

0.033

0.050

0.055

0.55
0.55

0.026
0.026

0.045
0.045

0.060
0.057

0.033
0.028

0.050
0.050

0.055
0.055

0.320.30

b

0.320.30b
b
0.320.30

a. Nonfenestration U-factors shall be obtained from measurement, calculation or an approved source.
b. Exception: A maximum U-factor of 0.32 shall apply in climate zone Marine 4 and climate zones 5 – 8 to vertical fenestration
products installed in buildings located: (i) above 4000 feet in elevation above sea level or (ii) in windborne debris regions where
protection of openings is required under IRC section R301.2.1.2.
c. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Climate Zone 1,
0.14 in Climate Zone 2, 0.12 in Climate Zone 3, 0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine 4,
and 0.057 in Climate Zones 6 through 8.
d. Basement wall U-factor of 0.360 in warm-humid locations as defined by Figure R301.1 and Table R301.1.
Reason: This proposal improves the U-factors for fenestration in residential buildings in climate zones 3 – 8. A market survey
by ACEEE has shown that share of window products meeting these requirements exceeded 80% in 2011.
Seehttp://aceee.org/files/pdf/fact-sheet/Energy%20Star%20Windows%20Survey%20Results.pdf
(http://aceee.org/files/pdf/fact-sheet/Energy%20Star%20Windows%20Survey%20Results.pdf)
This proposal is consistent with a draft proposal published by U.S. DOE earlier this year. U.S. DOE concluded that these
requirements would be cost-effective.
This proposal also establishes an exception for fenestration installed at high altitudes (above 4000 feet in elevation) and in
windborne debris areas because these products suffer from efficiency disadvantages due to product design as compared to
products with the same frames and same low-e coatings in the rest of the country. High altitudes typically require a breather
tube in the insulating glass unit, which eliminates the use of argon and increases the U-factor, while glazing in windborne debris
regions generally uses laminated glass, which can reduce the gap width in the insulating glass unit, resulting in a higher Ufactor. In these limited cases, this proposal leaves the U-factor requirement in climate zones Marine 4 and 5-8 at the current
0.32 level.

Cost Impact: Will increase the cost of construction
Given the level of market penetration, in many cases builders are likely already meeting the improved requirements and will not
require an upgrade to the window or additional cost. However, in some limited cases, builders may incur increased costs. Any
upgrade necessary would generally only require the relatively minimal cost of an improved low-e coating.
RE19-16 :
R402.1.2FAY12802
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Although the exception has good reason for buildings above 4000 feet or in wind-borne regions, lowering the
maximum U-factor for all other buildings in those climate zones is not justified.
Assembly Motion:
Online Vote Results:
Support: 54.31% (126) Oppose: 45.69% (106)
Assembly Action:

As Submitted
Successful
Approved as Submitted
Individual Consideration Agenda

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Approve
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as Submitted.
Commenter's Reason: This proposal should be approved as submitted because it saves energy by improving the
fenestration U-factor requirements in climate zones 3-8, while also providing flexibility for fenestration installed at high altitudes
(over 4,000 feet in elevation) and in buildings that must meet code wind-borne debris requirements. For these two special
circumstances, the fenestration U-factor requirement would remain at 0.32, which is the current requirement. As outlined in the
original Reason Statement, it is important to recognize the unique physical properties of windows in these two situations and
why an exception may be necessary in some cases.
The Committee Reason Statement expresses support for these two exceptions, but claims that the lower U-factors are not
justified. However, we note that the Committee later recommended adoption of the identical U-factors being proposed in this
proposal (see RE31-16). There was considerable support expressed for RE19 by building code officials in regions that would
be served by the exceptions, and a floor motion to adopt this proposal as submitted was successful.
Approval of RE19 as submitted will improve energy efficiency across much of the nation while allowing reasonable options for
fenestration in high-altitude and wind-borne debris regions. Since the provisions of RE19 do not conflict with RE31-16 (RE31
does not address possible exceptions), if RE31 is also approved, the two proposals can be easily coordinated editorially by ICC
staff.

Proponent : Jeff Inks, representing Window & Door Manufacturers Association (jinks@wdma.com) requests
Approve as Submitted.
Commenter's Reason: While we believe that market availability of window, door and skylight products should not be a
primary driver for amending energy codes in this regard, we believe the proposed changes in fenestration U-factor for climate
zones 3-8 are reasonable. While the same U-factor changes are proposed in RE-31 which were approved at the CAH, we are
supportive of this particular proposal because it also includes a new footnote providing a limited and needed exception for
products installed above 4000 ft above sea level in climate zones Marine4 zones 5-8 and for products that must meet windbore
debris protection requirements.
These exceptions are needed for high altitude and wind borne debris protection products if the proposed increases in U-factor
stringency are to be approved. High altitude products generally require breather or capillary tubes in the insulating glass unit to
allow pressure equalization when the products are transported to higher elevations for installation. The pressure equalization
is necessary to avoid breakage. However, the tubes eliminate the ability to use gas fills commonly used to achieve higher
levels of thermal performance. Meanwhile, windborne debris protection requirements for fenestration are typically met by the
use of laminated glass which reduces the gap width in the insulating glass unit and thus the thermal performance. The
proposed exceptions are reasonable and simply maintain the current requirements for products installed in those areas.

Proponent : Assembly Motion requests Approve as Submitted.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Approve as Submitted was Successful by a vote of 54.31%
(126) to 45.69% (106) by eligible members online during the period of May 11 - May 26, 2016.
RE19-16
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RE22-16

Table R402.1.2 (IRC Table N1102.1.2)
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
SKYLIGHT
GLAZED
CEILING
b
CLIMATE FENESTRATION
FENESTRATION
Rb
ZONE
U-FACTOR
b, e
USHGC
VALUE
FACTOR

d CRAWL
WOOD MASS
BASEMENT SLAB SPACE
FRAME WALL FLOOR
c
c
RRWALL
RVALU
WALL
WALL
VALUE VALUE
RE&
i
R-VALUE
RVALUE
DEPTH
VALUE
13
3/4
13
0
0
0
13
4/6
13
0
0
0
20 or
f
8/13
19
5/13
0
5/13
h
13+5

1
2

NR
0.40

0.75
0.65

0.25
0.25

30
38

3

0.35

0.55

0.25

38

4 except
Marine

0.35

0.55

0.40

49

20 or
h
13+5

8/13

5 and
Marine 4

0.32

0.55

NR

49

20 or
h
13+5

13/17

30

6

0.32

0.55

NR

49

20+5 or
h
13+10

15/20

30

7 and 8

0.32

0.55

NR

49

20+5 or
h
13+10

19/21

38

19
g
g
g

10 /13

10, 2 ft

10/13

15/19

10, 2 ft

15/19

15/19

10, 4 ft

15/19

15/19

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the
label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value specified in
the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such
skylights does not exceed 0.30.

c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added provided under the full slab area of a heated slab in addition to the required slab edge R -values for
heated unheated slabs. Insulation depth shall be as indicated in the depth of the footing or 2 feet, whichever is less in Climate
Zones 1 through 3 for heated slabs table.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.
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h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus R5 continuous insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

Reason: This proposal improves the effectiveness of heated (radiant) slab insulation. The current practice of simply adding an
additional R-5 insulation to the perimeter of a heated slab results in substantially greater heat loss from a heated slab than
unheated slab which creates an avoidable and inappropriate energy cost penalty to consumers that use heated (radiant) slabs
instead of unheated slabs. For example, ASHRAE 90.1 Appendix A (Table A6.3.1) shows that R-15 slab edge insulation only on
a heated slab results in an F-factor of 1.25 whereas R-10 slab edge insulation only on an unheated slab results in an F-factor of
0.54. Thus, there is a more than two-fold increase in heat loss from the heated slab than there is from the unheated slab, even
though the heated slab has an additional R-5 perimeter insulation as currently required by code. This is a very inefficient and
non-equivalent way to insulate a heated slab. Instead, placing the additional R-5 insulation underneath a heated slab brings the
performance of a heated slab more closely in line with the performance of an unheated slab such that consumers do not pay for
a heated slab and then also doubly pay for higher energy costs over the life of the building. This practice will also provide the
benefit of improved temperature control and comfort and is considered a common and good practice for heated (radiant) slabs.
Cost Impact: Will increase the cost of construction
That this proposal may increase cost is debatable. In many cases, radiant slabs are insulated with sub-slab insulation as a
matter of good practice and this is obvious to many who use them. In fact, at least some states already require the use of subslab insulation with heated radiant slabs. This proposal will also decrease long-term costs of operating a heated slab in
comparison to use of an unheated slab with perimeter insulation only. There are also practical and cost-saving advantages of
not increasing perimeter insulation thickness, particularly when placed in its most effective location on the exterior side of the
slab edge.
RE22-16 : TABLE R402.1.2CRANDELL12876
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The proposed changes give a short payback period for minimal required effort.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards (martha.vangeem@gmail.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R402.1.2 (N1102.1.2)
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENTa
For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the
label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value specified in
the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such
skylights does not exceed 0.30.
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c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be provided under the full slab area of a heated slab in addition to the required slab edge R -values for unheated
slabs as indicated in the table. The slab edge insulation for heated slabs is not required to extend below the slab.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus R5 continuous insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

Commenter's Reason: This modification clarifies the proposal. The word "unheated" is deleted because there is no criteria for
"unheated" slabs. The sentence in the proposal is confusing as to whether the insulation under the slab is requried for all slabs
or just heated slabs. The reason in the original proposal indicates that the intent is that the insulation under the slab is for heated
slabs. In addtion, the second sentence is added because the edge insulation should not be required to extend below the slab
when insulation under the slab is provided.
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Disapprove.
Commenter's Reason: This is a significant change which hasn't been completely justified. It takes a simple requirement that
applies in some climate zones for heated slabs into a requirement in all climate zones for unheated slabs. The cost of that
change has not been justified and further it is impractical in Climate Zones 1, 2 and 3. It is unlikely the costs can be justified in
those zones.
Section M2103.2.1 of the IRC and Section 1209.5.1 of the IMC read as follows:
Slab-on-grade installation. Radiant piping utilized in slab-on-grade applications shall be provided with insulating materials
installed beneath the piping having a minimum R-value of 5."
The existing code only requires insulation beneath the piping – but perhaps not under the full slab. Therefore the text in this
footnote should be seen as an expansion of the existing requirements. Again it is not adequately justified.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included, but
not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls, to
discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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RE23-16

R402.1.2 (IRC N1102.1.2)
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council

2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENTa

MASS
WOOD
SKYLIGHT
WALL
GLAZED
CEILING FRAME
FLOOR
b
CLIMATE FENESTRATION
R-VALUE i c
FENESTRATION
RWALL
Rb
ZONE
U-FACTOR
UInterior Exterior
SHGC b, e
VALUE
RVALUE
FACTOR
Insulation Insulation
VALUE
Method Method
3/ 4 or
1
NR
0.75
0.25
30
13
13
2.4ci
0+3cih
4/ 6 or
2
0.40
0.65
0.25
38
13
13
3.4ci
0+4.6cih
20 or
8/ 13 or
3
0.35
0.55
0.25
38
7.5ci
19
13+5cih 0+9cih
20 or
8/ 13 or
4 except
0.35
0.55
0.40
49
7.5ci
19
Marine
13+5cih 0+9cih
13/ 17 or
11+4.8ci
or
20 or
13+3.8ci
5 and
0.32
0.55
NR
49
9.4ci
30 g
or
Marine 4
13+5cih
R15+2.9ci
or
0+12.8cih
15/ 20 or
11+6.3ci
or
20+5ci or 13+5.2ci
6
0.32
0.55
NR
49
14ci
30 g
or
13+10cih
15+4.2ci
or
0+14.3cih
19/ 21 or
11+6.8ci
or
20+5ci or 13+5.7ci
14.8ci
7 and 8
0.32
0.55
NR
49
38 g
or
13+10cih
15+4.7ci
or
0+14.9cih

BASEMENT c
WALL
R-VALUE

SLAB d
R-VALUE &
DEPTH

CRAWL
SPACE
c

Unheated Heatedd
Slab
Slab

WALL
RVALUE

0

0

5ci, 2 ft

0

0

0

5ci, 2ft

0

5ci or 135/13 f

0

5ci or 13
5ci, 2 ft f
5/13

10ci or 1310
/13

10ci, 2 ft

15ci, 2 10ci or
ft
1310/13

15ci or
10ci, 2 ft
13+5ci hor15/ 19

15ci or
15ci, 2
13+5ci h
ft
or15/ 19

15ci or
10ci, 4 ft
13+5ci hor15/ 19

15ci or
15ci, 4
13+5ci h
ft
or15/ 19

15ci or 13+5cih
10ci, 4 ft
or15/ 19

15ci or
15ci, 4
13+5ci h
ft
or15/ 19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or design thickness
of the insulation, the installed R -value of the insulation shall not be less than the R -value specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may be excluded
from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. "15/19"
shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the interior or exterior of the
home. "10/13" means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the interior of the basement wall.
c. Mass walls shall be insulated using an interior insulation method or an exterior insulation method. Where cavity insulation is installed, such insulation
shall be installed on the interior side of the wall and between wood framing members. Where only continuous insulation (ci) is installed on the wall or is
installed in combination with cavity insulation, the continuous insulation shall be installed on the interior or exterior surface of the wall in accordance with
the selected insulation method. The installation of any metal or wood framing materials shall be over the continuous insulation.
d. For R-5 shall be added to Climate Zones 1 through 3, the required slab edge R -values for heated slabs. Insulation insulation depth shall not be
required to be greater than the depth of the footing or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
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e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation (ci), so "13+5 5ci" means R-13 cavity insulation plus R-5 continuous
insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

Reason: This proposal provides clarity in regard to insulation locations or placement (e.g., cavity insulation, continuous insulation, and combinations of
such). This also enables the inclusion of additional options for mass walls for exterior and interior insulation strategies. For the interior insulation strategy
on mass walls, options include cavity insulation only, cavity plus continuous insulation, and continuous insulation. Thus, providing a full suite of insulation
placement options enabling also a full suite of insulation materials and methods. With these clarifications and options, enforcement should be improved
while also providing options that best fit a given project. The actual R-value for mass walls are "fine tuned" (in many cases slightly reduced) to better
agree with U-factors for mass walls and more efficient designs. Similar clarifications are made to basement wall and crawlspace wall insulation
requirements which include options from footnotes directly in the table for improved useability. No technical changes are made in those cases. In
addition, heated slabs and unheated slabs are treated separately in the table to avoid using a footnote requiring insulation to be added to values reported
in the table (thus the footnote is deleted). All of these changes will add options and improve clarity of the table and are consistent with U-factor
requirements in the code such that there are effectively no technical changes (increases or decreases) in the intended energy efficiency.
Cost Impact: Will not increase the cost of construction
This proposal is a clarification and provides additional options which may actually decrease costs in some cases.
RE23-16 : TABLE R402.1.2CRANDELL12884

Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed changes makes the prescriptive methods too complicated. The table needs to be simple. There are other paths that could
be followed to allow various combinations of insulation schemes to be used.
Assembly Action:

None

Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:

2015 International Energy Conservation Code
TABLE R402.1.2
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENTa

CLIMATE
ZONE

MASS
SKYLIGHT
GLAZED
CEILING
WOOD
FLOOR
FENESTRATION
WALL
b
FENESTRATION
RFRAME WALL
Rb
R-VALUE
U-FACTOR
SHGC b, e
VALUE
R-VALUE
VALUE
U-FACTOR
i

WALL
R-VALUE

SLAB d
R-VALU
E&
DEPTH

CRAWL
SPACE c
WALL
RVALUE

BASEMENT
c

1

NR

0.75

0.25

30

13

3/4

13

0

0

0

2

0.40

0.65

0.25

38

13

4/6

13

0

0

0

8/13

19

5/13 or
0+5ci f,h

0

5/13

3

0.35

0.55

0.25

38

20 or 13+5 h

4 except
Marine

0.35

0.55

0.40

49

20 or 13+5 h

8/13

19

10 /13 or
0+10ci h

10, 2 ft

10/13

5 and Marine 4

0.32

0.55

NR

49

20 or 13+5 h

13/17

30 g

15/19 or
13+5ci or
0+15ci h

10, 2 ft

15/19

6

0.32

0.55

NR

49

20+5 or 13+10
h

15/20

30 g

15/19 or
13+5ci or
0+15ci h

10, 4 ft

15/19

2016 ICC PUBLIC COMMENT AGENDA

Page 215

7 and 8

0.32

0.55

NR

49

20+5 or 13+10
h

19/21

38 g

15/19 or
13+5ci or
0+15ci h

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or design thickness
of the insulation, the installed R -value of the insulation shall not be less than the R -value specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may be excluded
from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. "15/19"
shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the interior or exterior of the
home. "10/13" means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the interior of the basement wall.
c. Where continuous insulation (ci) is used, it shall be permitted to be installed on the interior or exterior of the wall. Metal or wood furring shall be
permitted to be installed over the continuous insulation. Where cavity insulation is used, it shall be installed on the interior side of the wall between wood
framing members. Where a combination of continuous and cavity insulation are installed on the interior side of the wall, the cavity insulation shall be
installed on the interior side of the continuous insulation.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is less
in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation (ci), so "13+5 5ci" means R-13 cavity insulation plus R-5 continuous
insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

Commenter's Reason: This public comment to RE23 focuses only on clarification of the basement wall insulation requirements and options addressed in
the original RE23 proposal. It makes no technical change to the current R-value requirements (based on the U-factor), but does add one option for
combined cavity and continuous insulation in Climate Zone 5 - 8 which addresses a commonly used application. As in the original proposal, footnote c is
revised to give simple, clear, and enforceable guidance on the installation and location of the cavity and continuous insulation components on basement
walls.

Public Comment 2:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:

2015 International Energy Conservation Code
TABLE R402.1.2
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENTa

CLIMATE
ZONE

MASS
SKYLIGHT
GLAZED
CEILING
WOOD
FLOOR
FENESTRATION
WALL
b
FENESTRATION
RFRAME
WALL
RR-VALUE
U-FACTOR b
SHGC b, e
VALUE
R-VALUE
VALUE
U-FACTOR
i

WALL
R-VALUE

SLAB d
R-VALU
E&
DEPTH

CRAWL
SPACE c
WALL
RVALUE
0

BASEMENT
c

1

NR

0.75

0.25

30

13

3/4

13

0

0

2

0.40

0.65

0.25

38

13

4/6

13

0

0

0

3

0.35

0.55

0.25

38

20 or 13+5 h

8/13

19

5/13 f

0

5/13 or
0+5cih

4 except
Marine

0.35

0.55

0.40

49

20 or 13+5 h

8/13

19

10 /13

10, 2 ft

10/13 or
0+10ci h

5 and Marine 4

0.32

0.55

NR

49

20 or 13+5 h

13/17

30 g

15/19

10, 2 ft

15/19 or
13+5ci or
0+15ci h

6

0.32

0.55

NR

49

20+5 or 13+10
h

15/20

30 g

15/19

10, 4 ft

15/19 or
13+5ci or
0+15ci h
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7 and 8

0.32

0.55

NR

49

20+5 or 13+10
h

19/21

38 g

15/19

10, 4 ft

15/19 or
13+5ci or
0+15ci h

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or design thickness
of the insulation, the installed R -value of the insulation shall not be less than the R -value specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may be excluded
from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. "15/19"
shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the interior or exterior of the
home. "10/13" means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the interior of the basement wall.
c. Where continuous insulation (ci) is used, it shall be permitted to be installed on the interior or exterior of the wall. Metal or wood furring shall be
permitted to be installed over the continuous insulation. Where cavity insulation is used, it shall be installed on the interior side of the wall between wood
framing members. Where a combination of continuous and cavity insulation are installed on the interior side of the wall, the cavity insulation shall be
installed on the interior side of the continuous insulation.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is less
in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation (ci), so "13+5 5ci" means R-13 cavity insulation plus R-5 continuous
insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

Commenter's Reason: This public comment to RE23 focuses only on clarification of the crawlspace wall insulation requirements and options addressed
in the original RE23 proposal. It makes no technical change to the current R-value requirements (based on the U-factor), but does add one option for
combined cavity and continuous insulation in Climate Zone 5 - 8 for added flexibility. As in the original proposal, footnote c is revised to give simple,
clear, and enforceable guidance on the installation and location of the cavity and continuous insulation components on crawlspace walls.

Public Comment 3:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:

2015 International Energy Conservation Code
TABLE R402.1.2
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENTa

CLIMATE
ZONE

SKYLIGHT
WOOD
GLAZED
CEILING
b
FENESTRATION
FRAME
FENESTRATION
RU-FACTOR b
WALL
USHGC b, e
VALUE
R-VALUE
FACTOR

MASS
BASEMENT
FLOOR
c
WALL
RRWALL
VALUE
VALUE i
R-VALUE

SLABd
R-VALU
E & DEPTH
Unheated Heatedd

CRAWL
SPACE
c
WALL
RVALUE

1

NR

0.75

0.25

30

13

3/4

13

0

0

5ci

2

0.40

0.65

0.25

38

13

4/6

13

0

0

5ci

0

3

0.35

0.55

0.25

38

20 or 13+5 h

8/13

19

5/13 f

0

5ci

5/13

4 except
Marine

0.35

0.55

0.40

49

20 or 13+5 h

8/13

19

10 /13

10ci, 2 ft

5ci

10/13

5 and Marine
4

0.32

0.55

NR

49

20 or 13+5 h

13/17

30 g

15/19

10ci, 2 ft

5ci

15/19

6

0.32

0.55

NR

49

20+5 or
13+10 h

15/20

30 g

15/19

10ci, 4 ft

5ci

15/19
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7 and 8

0.32

0.55

NR

49

20+5 or
13+10 h

19/21

38 g

15/19

10ci, 4 ft

5ci

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or design thickness
of the insulation, the installed R -value of the insulation shall not be less than the R -value specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may be excluded
from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. "15/19"
shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the interior or exterior of the
home. "10/13" means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added provided under the full slab area of a heated slab in additionto the required slab edge R -values R-values for heated unheated
slabs. Insulation depth shall be as indicated in the depth of the footing or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabstable.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation (ci), so "13+5 5ci" means R-13 cavity insulation plus R-5 continuous
insulation.

i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

Commenter's Reason: This public comment to RE23 focuses only on clarification of the slab insulation requirements and also coordinates with approval
of technical changes to footnote d in RE22 for R-5 heated slab insulation. To further clarify and improve the enforceability of the revised footnote d, the
table has been reformatted into two columns for unheated and heated slabs.

Public Comment 4:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:

2015 International Energy Conservation Code
TABLE R402.1.2
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENTa

CLIMATE
ZONE

SKYLIGHT
WOOD
GLAZED
CEILING
b
FENESTRATION
FRAME
FENESTRATION
RU-FACTOR b
WALL
USHGC b, e
VALUE
R-VALUE
FACTOR

CRAWL
SLAB d
BASEMENT
SPACE
FLOOR
Rc
c
RVALU
WALL
WALL
VALUE
E&
R-VALUE
RDEPTH
VALUE

MASS
WALL
R-VALUE i
Interior
Insulation
Method

Exterior
Insulation
Method

1

NR

0.75

0.25

30

13

3/ 4 or
0+3cih

3ci

13

0

0

0

2

0.40

0.65

0.25

38

13

4/ 6 or
0+5cih

4ci

13

0

0

0

3

0.35

0.55

0.25

38

20 or 13+5
h

8/ 13 or
0+9cih

7.5ci

19

5/13 f

0

5/13

4 except
Marine

0.35

0.55

0.40

49

20 or 13+5
h

8/ 13 or
0+9cih

7.5ci

19

10 /13

10, 2 ft

10/13

5 and Marine
4

0.32

0.55

NR

49

20 or 13+5
h

13/17 or
13+4ci or
0+13ci h

10ci

30 g

15/19

10, 2 ft

15/19
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6

0.32

0.55

NR

49

20+5 or
13+10 h

15/20 or
13+5ci or
0+15ci h

14ci

30 g

15/19

10, 4 ft

15/19

7 and 8

0.32

0.55

NR

49

20+5 or
13+10 h

19/21 or
13+6ci or
0+15ci h

15ci

38 g

15/19

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or design thickness
of the insulation, the installed R -value of the insulation shall not be less than the R -value specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may be excluded
from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.
c. "15/19" means R-15 Where continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall.
"15/19" (ci) is used, it shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation installed
on the interior or exterior of the home wall. "10/13" means R-10 continuous Where cavity insulation is used, it shall be installed on the interior or exterior
side of the wall between wood framing members. Where a combination of continuous and cavity insulation is installed on the interior sideof the home or
R-13 wall, the cavity insulation at shall be installed on the interior side of the basement wall continuous insulation.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is less
in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation (ci), so "13+5 5ci" means R-13 cavity insulation plus R-5 continuous
insulation.
i. The second R -value applies when more than half the insulation is on the interior of the mass wall.
i.
Commenter's Reason: This public comment on the original RE23 proposal focuses on clarifying and improving the mass wall insulation requirements for
flexibility, better cost-effectiveness of insulation, and enforceability. The requirements are shown in two columns addressing insulation location
requirements which are different for the two applications (and require different amounts of insulation due to differences in how location of insulation
affects thermal mass effects). In addition, an interior insulation option using combined cavity and continuous insulation is provided in Climate Zones 5
through 8 for additional flexibility and efficiency in meeting the insulation requirements. This proposal does not change the technical performance
requirement, but provides added clarity and flexibility to the prescriptive requirements. Refer to the reason statement with the original RE23 proposal for
additional information.
RE23-16
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RE25-16
Table R402.1.2 (IRC Table N1102.1.2), Table R402.1.4 (IRC Table N1102.1.4), R402.2.13 (IRC N1102.2.13), R402.4.1.2
(IRC N1102.4.1.2), R402.5 (IRC N1102.5), Table R405.5.2(1) [IRC Table N1102.5.5.2(1)], Table R406.4 (IRC Table
N1102.1.2)
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT

SKYLIGHT
b

d
WOOD MASS
SLAB
BASEMENT
GLAZED
CEILING FRAME WALL FLOOR
Rc
CLIMATE FENESTRATION
FENESTRATION
RWALL
RRVALU
b
UWALL
ZONE
U-FACTOR
b, e
SHGC
VALUE
RVALUE VALUE
E&
FACTOR
R-VALUE
i
VALUE
DEPTH

CRAWL
SPACE
c

0
0

WALL
RVALUE
0
0

0

5/13

0 and 1
2

NR
0.40

0.75
0.65

0.25
0.25

30
38

3

0.35

0.55

0.25

38

0.35

0.55

0.40

49

0.32

0.55

NR

49

6

0.32

0.55

NR

49

7 and 8

0.32

0.55

NR

49

4 except
Marine
5 and
Marine 4

13
3/4
13
4/6
20 or
8/13
13+5 h
20 or
8/13
13+5 h
20 or
13/17
13+5 h
20+5 or
13+10 15/20
h
20+5 or
13+10 19/21
h

13
13

0
0

19

5/13

19

10 /13

10, 2 ft

10/13

30 g

15/19

10, 2 ft

15/19

30 g

15/19

10, 4 ft

15/19

15/19

10, 4 ft

15/19

38

g

f

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 0 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 0 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.
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TABLE R402.1.4 (N1102.1.4)
EQUIVALENT U-FACTORSa

0.50
0.40
0.35

0.75
0.65
0.55

0.035
0.030
0.030

0.084
0.084
0.060

0.197
0.165
0.098

0.064
0.064
0.047

0.360
0.360
c
0.091

CRAWL
SPACE
WALL
U-FACTOR
0.477
0.477
0.136

0.35

0.55

0.026

0.060

0.098

0.047

0.059

0.065

0.32

0.55

0.026

0.060

0.082

0.033

0.050

0.055

0.32
0.32

0.55
0.55

0.026
0.026

0.045
0.045

0.060
0.057

0.033
0.028

0.050
0.050

0.055
0.055

CLIMATE FENESTRATION SKYLIGHT CEILING
ZONE
U-FACTOR
U-FACTOR U-FACTOR
0 and 1
2
3
4 except
Marine
5 and
Marine 4
6
7 and 8
a.

FRAME
BASEMENT
MASS WALL
FLOOR
WALL
WALL
b
U-FACTOR U-FACTOR
U-FACTOR
U-FACTOR

Nonfenestration U- factors shall be obtained from measurement, calculation or an approved source.

b. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Climate Zone
Zones 0 and 1, 0.14 in Climate Zone 2, 0.12 in Climate Zone 3, 0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone
5 and Marine 4, and 0.057 in Climate Zones 6 through 8.
c.

Basement wall U- factor of 0.360 in warm-humid locations as defined by Figure R301.1 and Table R301.1.

R402.2.13 (N1102.2.13) Sunroom insulation. Sunrooms enclosing conditioned space shall meet the insulation requirements
of this code.
Exception: For sunrooms with thermal isolation, and enclosing conditioned space, the following exceptions to the
insulation requirements of this code shall apply:
1. The minimum ceiling insulation R-values shall be R-19 in Climate Zones1 0 through 4 and R-24 in Climate Zones
5 through 8.
2. The minimum wall R-value shall be R-13 in all climate zones. Walls separating a sunroom with a thermal isolation
from conditioned space shall meet the building thermal envelope requirements of this code.
R402.4.1.2 (N1102.4.1.2) Testing. The building or dwelling unit shall be tested and verified as having an air leakage rate not
exceeding five air changes per hour in Climate Zones 1 and 0 through 2, and three air changes per hour in Climate Zones 3
through 8. Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827 and reported at a pressure of 0.2 inch
w.g. (50 Pascals). Where required by the code official, testing shall be conducted by an approved third party. A written report of
the results of the test shall be signed by the party conducting the test and provided to the code official. Testing shall be
performed at any time after creation of all penetrations of the building thermal envelope.
During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended
weatherstripping or other infiltration control measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
R402.5 (N1102.5) Maximum fenestration U-factor and SHGC (Mandatory). The area-weighted average maximum
fenestration U-factor permitted using tradeoffs from Section R402.1.5 or R405 shall be 0.48 in Climate Zones 4 and 5 and 0.40
in Climate Zones 6 through 8 for vertical fenestration, and 0.75 in Climate Zones 4 through 8 for skylights. The area-weighted
average maximum fenestration SHGC permitted using tradeoffs from Section R405 in Climate Zones 1 0 through 3 shall be
0.50.
TABLE R405.5.2(1) [N1105.5.2(1)]
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
Portions of Table not shown remain unchanged.
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BUILDING
COMPONENT

STANDARD REFERENCE DESIGN

Type: mass wall if proposed wall is mass; otherwise
wood frame.
Gross area: same as proposed
Above-grade
walls
U-factor: as specified in Table N1102.1.4
Solar absorptance = 0.75
Emittance = 0.90
Type: same as proposed
Basement and
Gross area: same as proposed
crawl space
U-factor: from Table N1102.1.4, with insulation layer
walls
on interior side of walls
Type: wood frame
Above-grade
Gross area: same as proposed
floors
U-factor: as specified in Table N1102.1.4
Type: wood frame
Ceilings
Gross area: same as proposed
U-factor: as specified in Table N1102.1.4
Type: composition shingle on wood sheathing
Gross area: same as proposed
Roofs
Solar absorptance = 0.75
Emittance = 0.90
2
2
Type: vented with aperture = 1 ft per 300 ft ceiling
Attics
area
Type: same as proposed
Foundations
Foundation wall area above and below grade and soil
characteristics: same as proposed
2
Area: 40 ft
Opaque doors
Orientation: North
U-factor: same as fenestration from Table N1102.1.4
h
Total area =
(a)The proposed glazing area, where the proposed
glazing area is less than 15 percent of the
conditioned floor area
(b)15 percent of the conditioned floor area, where the
proposed glazing area
is 15 percent or more of the conditioned floor area
Vertical
Orientation: equally distributed to four cardinal
fenestration other
compass orientations
than opaque
(N, E, S & W).
doors
U-factor: as specified in Table N1102.1.4
SHGC: as specified in Table N1102.1.2 except that
for climates with no requirement (NR) SHGC = 0.40
shall be used.
Interior shade fraction: 0.92-(0.21 × SHGC for the
standard reference design)
External shading: none
Skylights
None
Thermally isolated
None
sunrooms
Air leakage rate of 5 air changes per hour in Climate
Zones 0, 1 and 2, and 3 air changes per hour in
Climate Zones 3 through 8 at a pressure of 0.2
inches w.g (50 Pa). The mechanical ventilation rate
shall be in addition to the air leakage rate and the
same as in the proposed design, but no greater than
Air exchange rate
0.01 × CFA + 7.5 ×(Nbr + 1)
where:
CFA = conditioned floor area
Nbr = number of bedrooms
Energy recovery shall not be assumed for mechanical
ventilation.

PROPOSED DESIGN
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed

As proposed

As proposed
As proposed
As proposed
0.92-(0.21 × SHGC as proposed)
As proposed
As proposed
As proposed

For residences that are not tested, the same air
leakage rate as the standard reference design.
For tested residences, the measured air exchange ratea .
The mechanical ventilation rateb
shall be in addition to the air
leakage rate and shall be as proposed.

Notes to Table not shown for clarity and remain unchanged.
TABLE R406.4 (N1106.4)
MAXIMUM ENERGY RATING INDEX
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CLIMATE ZONE
0 and 1
2
3
4
5
6
7
8

ENERGY RATING INDEX
52
52
51
54
55
54
53
53

Reason: This proposal updates the climate zones to correspond with the release of ASHRAE Standard 169-2013, Climatic
Data for Building Design Standards. Standard 169-2013 includes more-recent weather data and the creation of a new Climate
Zone 0. Approximately 10% of the counties in the United States have a change in Climate Zone designation due to this change,
with most of these changes resulting in a change to warmer climate zones.
Generally, the new Climate Zone 0 is the hotter portion of the previous Climate Zone 1, which was the warmest climate zone.
Cities in Climate Zone 0 include Mumbai (Bombay), Jakarta and Abu Dhabi. There are no cities in the United States in Climate
Zone 0; Miami and the islands of Hawaii are in Climate Zone 1. The separation of Climate Zones 0 and 1 allows separate
criteria for IECC to be developed that are more specific to the hotter regions of Climate Zone 0.
The changes for Part II repeat all of the criteria for Climate Zone 1 for Climate Zone 0. This represents no increase or decrease
in stringency for Climate Zone 0 and thus, no increase in the cost of construction.

Cost Impact: Will not increase the cost of construction
This represents no increase or decrease in stringency for Climate Zone 0 and no increase in the cost of construction.
RE25-16 : TABLE
R402.1.2FERGUSON12883
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is not a climate zone map or climate zone table in the code that references climate zone zero. Thus,
there is no need to have this in the code.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Submitted.
Commenter's Reason: This public comment ensures that all of the climate zone data in the IECC is consistent w ith
ASHRAE Standards 90.1 and 169.
If future errata (editorial corrections) are found in ASHRAE Standard 169, this path (referencing to 169) is the only way to make
sure the IECC Climate Zones are consistent with other national model energy requirements.
Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards requests Approve as
Submitted.
Commenter's Reason: We request as submitted because most of the objections have been satisfied by CE21 Part II AM.
CE21 Part II defines Climate Zone 0. In addition, CE21 Part II as modified includes the U.S. map and U.S. county tables
indicating climate zones, which addresses most of the testimony at the April hearing on CE21 Part II. See additional reasoning
in original proposal.
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RE26-16

Table R402.1.2 (IRC Table N1102.1.2)
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen Company,representing Polyisocyanurate Insulation Manufacturers Association (mfischer@kellencompany.com)

2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)

INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENTa
WOOD FRAME
WOOD
WALL
WOOD
MASS
SLAB d
FRAME
SKYLIGHT
BASEMENT
R-VALUE:
FRAME WALL
GLAZED
CEILING
WALL
WALL FLOOR
Rb
c
CLIMATE FENESTRATION
COMBINATION R-VALUE:
FENESTRATION
RR-VALUE:
RRVALU
UCAVITY
AND
CONTINUOUS
WALL
ZONE
U-FACTOR b
CAVITY
VALUE VALUE
E&
SHGC b, e
VALUE
CONTINUOUS INSULATION
FACTOR
R-VALUE
i
INSULATION
DEPTH
INSULATION
(ci) ONLY
ONLY
(ci)

CRAWL
SPACE
c
WALL
RVALUE

1

NR

0.75

0.25

30

13

-

9ci

3/4

13

0

0

2

0.40

0.65

0.25

38

13

-

9ci

4/6

13

0

0

0
0

3

0.35

0.55

0.25

38

20 or 13+5 h

13+5 h

14ci

8/13

19

5/13 f

0

5/13

4 except
Marine

0.35

0.55

0.40

49

20 or 13+5 h

13+5 h

14ci

8/13

19

10 /13

10, 2 ft

10/13

5 and
Marine 4

0.32

0.55

NR

49

20 or 13+5 h

13+5 h

14ci

13/17

30 g

15/19

10, 2 ft

15/19

6

0.32

0.55

NR

49

15/20

30 g

15/19

10, 4 ft

15/19

0.32

0.55

NR

49

h
20+5 or
h
13+10
h
20+5 or
13+10 h

19ci

7 and 8

j
30 20+5 or
h
13+10
j
30 20+5 or
13+10 h

19ci

19/21

38 g

15/19

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or design thickness of the
insulation, the installed R -value of the insulation shall not be less than the R -value specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may be excluded from glazed
fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. "15/19" shall be
permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the interior or exterior of the home. "10/13"
means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the interior of the basement wall.

d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is less in Climate
Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h.

The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus R-5 continuous insulation.

i.
j.

The second R -value applies when more than half the insulation is on the interior of the mass wall.
Requires 2 x 8 wall framing.

Reason: The prescriptive R-Value table in the IECC contains limited options for different combinations of wall insulation materials using cavity insulation alone or in
conjunction with continuous insulation installed on the outside of the wall framing. This proposal revises the table and provides R-Value options for cavity insulation
and continuous insulation in all climate zones that meet or exceed the U-Factor requirements in Table 402.1.4, while retaining the current combination assemblies.
Cost Impact: Will not increase the cost of construction
The proposal adds no mandatory requirements, but increases the flexibility of the code by providing additional compliance options. Flexbility in the codes tend to
lower costs of construction.
RE26-16 : TABLE R402.1.2FISCHER13309
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Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The typical building practice doesn't put all of the insulation on the exterior of the building. There are complications for building 2 x 8 wall framing to
accommodate insulation schemes.
Assembly Action:

None

Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing The Center for the Polyurethanes Industry of the American Chemistry Council
(mfischer@kellencompany.com); Rob Brooks, representing Dow Building Solutions (rob.brooks.mail@gmail.com) requests Approve as Modified by this
Public Comment.
Modify as Follows:

2015 International Energy Conservation Code
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
WOOD FRAME
WOOD
WALL
WOOD
d
FRAME
MASS
SLAB
SKYLIGHT
BASEMENT
R-VALUE:
FRAME WALL
GLAZED
CEILING
WALL
WALL
FLOOR
Rb
c
CLIMATE FENESTRATION
COMBINATION R-VALUE:
FENESTRATION
RR-VALUE:
RRVALU
b
UCAVITY AND CONTINUOUS
WALL
ZONE
U-FACTOR
b, e
CAVITY
VALUE VALUE
E&
SHGC
VALUE
CONTINUOUS INSULATION
FACTOR
R-VALUE
i
INSULATION
DEPTH
INSULATION
(ci) ONLY
ONLY
(ci)

CRAWL
SPACE
c
WALL
RVALUE

1

NR

0.75

0.25

30

13

-

9ci

3/4

13

0

0

2

0.40

0.65

0.25

38

13

-

9ci

4/6

13

0

0

0

3

0.35

0.55

0.25

38

20

13+5

14ci

8/13

19

5/13

0

5/13

4 except
Marine

0.35

0.55

0.40

49

20

13+5

14ci

8/13

19

10 /13

10, 2 ft

10/13

5 and
Marine 4

0.32

0.55

NR

49

20

13+5

14ci

13/17

30

15/19

10, 2 ft

15/19

19ci

15/20

30

15/19

10, 4 ft

15/19

19ci

19/21

38

15/19

10, 4 ft

15/19

6

0.32

0.55

NR

49

30

7 and 8

0.32

0.55

NR

49

30

j
j

h
h
h

h

20+5 or
h
13+10
h
20+5 or
h
13+10

g
g
g

f

0

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or design thickness of the
insulation, the installed R -value of the insulation shall not be less than the R -value specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may be excluded from glazed
fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. "15/19" shall be
permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the interior or exterior of the home. "10/13"
means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is less in Climate
Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h.

The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus R-5 continuous insulation.

i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

j.

Requires 2 x 8 wall framing.

Commenter's Reason: The committee reason statement for disapproval cited two concerns:
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1.The typical building practice doesn't put all of the insulation on the exterior of the building.
2.There are complications for building 2 x 8 wall framing to accommodate insulation schemes.
We agree with the committee reason statement that the use of exterior continuous-only insulation (without cavity insulation) is uncommon for the entire thermal
envelope of the structure. However, there are conditions where this is needed in wall segments such as mechanical chases in exterior walls, cases where there are
high wall framing factors for structural reasons (including special bracing panels, or moment frames used in high wind/seismic areas or multi-stud columns) where the
cavity may contain something else besides insulation. This is consistent with the use of the prescriptive method, where walls are permitted to be broken into segments
for code compliance. This option provides guidance as to the insulation requirements for continuous-only insulation when a small portion of the wall needs additional
insulation to make up for the increased framing factor.

This is a parallel approach to RE-30 which reduces insulation when the framing factor is reduced. Here, we are providing an option to increase insulation on the
outside when the framing factor is increased and the cavity is not available to insulate.
There were comments that certain insulation types would require the use of hybrid systems (R-13 cavity insulation plus R-10 continuous insulation) in lieu of a single
cavity insulation material (R-30) in 2x8 walls. There are insulation materials that meet the R-30 requirement, such as closed-cell spray foam. We argue that all
insulation options should be made available, and that either cavity or hybrid cavity-continuous systems provide an opportunity for all insulation types based upon
equivalency per the required U-factor. Therefore, we have eliminated footnote j which refers to a specific framing size.

RE26-16
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RE27-16

Table R402.1.2, (IRC Table N1102.1.2)
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen Company, representing Polyisocyanurate Insulation Manufacturers Association
(mfischer@kellencompany.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
d CRAWL
SLAB
WOOD MASS
SKYLIGHT
BASEMENT
SPACE
GLAZED
CONTINUOUS
WALL
CEILING
FRAME
FLOOR
c
c
b
RCLIMATE FENESTRATION
INSULATION (ci) WALL
RFENESTRATION
RRb
VALU
U-FACTOR
ZONE
b, e
j
UWALL
WALL
VALUE VALUE
SHGC
VALUE ROOF DESIGN
RE&
i
FACTOR
R-VALUE
RVALUE
DEPTH
VALUE
1

NR

0.75

0.25

30

28

13

3/4

13

0

0

0

2

0.40

0.65

0.25

38

34

13

4/6

13

0

0

0

8/13

19

5/13

0

5/13

19

10 /13

10, 2 ft

10/13

15/19

10, 2 ft

15/19

15/19

10, 4 ft

15/19

15/19

10, 4 ft

15/19

3

0.35

0.55

0.25

38

34

20 or
h
13+5

4 except
Marine

0.35

0.55

0.40

49

38

20 or
13+5 h

8/13

5 and
Marine 4

0.32

0.55

NR

49

38

20 or
h
13+5

13/17

30

6

0.32

0.55

NR

49

38

20+5 or
13+10 15/20
h

30

7 and 8

0.32

0.55

NR

49

38

20+5 or
13+10 19/21
h

38 g

g
g

f

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or
design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may be
excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement
wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the
interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the
interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet,
whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus R-5 continuous
insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

j.

Requires uncompressed continuous insulation extending over the top plate of the wall at eaves.

Reason: The prescriptive R-Value table in the IECC contains an option for traditional ceiling insulation installed between and around roof truss
assemblies, but does not contain an R-Value option for continuous insulation. With the increase in the use of continuous insulation in roof
assemblies, whether through advanced roof framing, SIPS panels, or other systems, it is appropriate to include that option, with values that
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meet the U-Factor requirements in Table R402.1.4, in Table 402.1.2.
Cost Impact: Will not increase the cost of construction
The proposal provides additional flexibility but no mandatory requirements. Thus, there is no impact to the cost of construction.
RE27-16 : TABLE R402.1.2FISCHER13325
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The revised table is confusing as to whether both ceiling insulation and continuous insulation in the roof is necessary.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing The Center for the Polyurethanes Industry of the American Chemistry Council
(mfischer@kellencompany.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R402.1.2 (N1102.1.2)
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENTa
CEILING
RSKYLIGHT
GLAZED
VALUE
b
CLIMATE FENESTRATION
FENESTRATION BELOW
U-FACTOR b
ZONE
b, e
UROOF
SHGC
k
FACTOR
DECK

CRAWL
MASS
SLAB d
CONTINUOUS WOOD
BASEMENT
SPACE
WALL FLOOR
c
c
RINSULATION (ci) FRAME
RWALL
RVALU
ABOVE ROOF
WALL
WALL
VALUE VALUE
RE&
DECK DESIGNj
i
R-VALUE
RVALUE
DEPTH
VALUE

1

NR

0.75

0.25

30

2826

13

3/4

13

0

0

0

2

0.40

0.65

0.25

38

3431

13

4/6

13

0

0

0

8/13

19

5/13 f

0

5/13

3

0.35

0.55

0.25

38

3431

20 or
13+5 h

4 except
Marine

0.35

0.55

0.40

49

3836

20 or
13+5 h

8/13

19

10 /13

10, 2 ft

10/13

5 and
Marine 4

0.32

0.55

NR

49

3836

20 or
13+5 h

13/17

30 g

15/19

10, 2 ft

15/19

6

0.32

0.55

NR

49

3836

20+5 or
13+10 15/20
h

30 g

15/19

10, 4 ft

15/19

7 and 8

0.32

0.55

NR

49

3836

20+5 or
13+10 19/21
h

38 g

15/19

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or
design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may be
excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.

c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement
wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the
interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the
interior of the basement wall.
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d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet,
whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus R-5 continuous
insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

j. Requires uncompressed continuous insulation extending over the top plate of the wall at eaves.Continuous insulation shall be installed
above roof sheathing and does not require ceiling insulation below the roof sheathing.
k. Ceiling insulation for unvented attics is permitted to be installed directly below the roof sheathing.
Commenter's Reason: This proposed change helps to clarify the requirements for insulation installed either in the ceiling or at the roof deck. A
shown in Figure 1, ceiling insulation can be installed directly above the ceiling gypsum (option 1), below the roof sheathing (option 2) or above
the roof sheathing (option 3). The R-value required for continuous insulation in option 1 is less than options 2 or 3 because of the reduced
thermal bridging.
The prescriptive R-Value table in the IECC contains an option for traditional ceiling insulation installed between and around roof truss
assemblies, but does not contain an R-Value option for continuous insulation installed above the roof sheathing without ceiling insulation. With
the increase in the use of continuous insulation in roof assemblies, whether through advanced roof framing, SIPS panels, or other systems, it is
appropriate to include that option, with values that meet the U-Factor requirements in Table R402.1.4, in Table 402.1.2.
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RE28-16
R402.1.2 (IRC: N1102.1.2)
Proposed Change as Submitted
Proponent : Tom Kositzky, representing Coalition for Fair Energy Codes; Mark Halverson, representing
APA (mark.halverson@apawood.org); Loren Ross, representing American Wood Council (LRoss@awc.org); Greg Johnson,
representing Coalition for Fair Energy Codes (gjohnsonconsulting@gmail.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT

SKYLIGHT
b

d
WOOD MASS
SLAB
GLAZED
CEILING FRAME WALL FLOOR BASEMENT
Rc
CLIMATE FENESTRATION
FENESTRATION
RWALL
RRVALU
b
UWALL
ZONE
U-FACTOR
b, e
SHGC
VALUE
RVALUE VALUE
E&
FACTOR
R-VALUE
i
VALUE
DEPTH

CRAWL
SPACE
c

1
2

NR
0.40

0.75
0.65

0.25
0.25

30
38

3

0.35 0.32

0.55

0.25

38

0.350.32

0.55

0.40

49

0.320.30

0.55

NR

49

0.320.30

0.55

NR

49

0.26

0.55

NR

49

0.320.30

0.55

NR

49

0.26

0.55

NR

49

4 except
Marine
5 and
Marine 4
6

7 and 8

13
3/4
13
4/6
20 or
8/13
13+5 h
20 or
8/13
13+5 h
20 or
h 13/17
13+5
20+5 or
13+10 15/20
h
25
15/20
20+5 or
13+10 19/21
h
25

19/21

13
13

0
0

0
0

WALL
RVALUE
0
0

19

5/13 f

0

5/13

19

10 /13

10, 2 ft

10/13

15/19

10, 2 ft

15/19

30 g

15/19

10, 4 ft

15/19

30g

15/19

10 , 4ft

15/19

38 g

15/19

10, 4 ft

15/19

15/19

10, 4 ft

15/19

30

38

g

g

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
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i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

Reason: This proposal adds a prescriptive cavity-only wall insulation option in Climate Zones 6-8 where none currently exists.
This new path provides equivalent energy performance by combining the proposed R25 wood frame wall R-value with better
performing windows (U=0.26), such that equivalent energy performance is achieved. The proposed change provides flexibility
to builders who use the prescriptive table but prefer to not use continuous insulation. The proposal also changes the
fenestration U-factors in Climate Zones 3-8 to match the levels proposed for the 2018 IECC by the U.S. Department of Energy.
In recent years, states with Climate Zones 6-8 have commonly amended the wood frame wall requirements to allow R20 cavityonly insulation, resulting in a less energy efficient code. This has been done, in part, to maintain an alternative to the
prescriptive continuous insulation mandate in the model energy code. This proposal provides a wall cavity insulation level that
can still work with 2x6 framing, yet is significantly higher than R20 insulation. While the proposal is energy neutral with the
model code, it actually has the potential to produce significant energy savings at reduced cost due to less local resistance to
model energy code adoption and fewer incentives for states to amend the wood wall insulation requirements to lower levels.
This new Climate Zone 6-8 option has been evaluated using both a total UA and energy simulation approach and was found to
have better performance than the current R20+5 continuous insulation requirement and the current fenestration U-factor
requirements in the 2015 IECC. The proposal was also found to be energy neutral when the DOE proposed 2018 IECC
fenestration U-factor levels are assumed.
A Total UA analysis was performed comparing the proposed option with a variety of IECC-compliant continuous insulation
options.
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Total UA Analysis Background Information

2016 ICC PUBLIC COMMENT AGENDA

Page 235

Energy Simulation Comparing an Improved 2015 IECC with the Proposed Cavity Insulation Path
This simulated whole building analysis was modeled using the US Department of Energy's prototype single family home in the
¹
report, DOE Methodology for Evaluating cost Effectiveness of Residential Energy Code Changes . The energy simulation
was completed using RemDesign 14.6.1, one of the most widely used accredited energy rating tools. The results demonstrate
that a house in Climate Zone 6 with R-25 cavity insulation and 0.26 U-factor windows uses only 0.04 percent more energy per
year than a house built according to an improved 2015 IECC baseline that includes the proposed new 0.30 U-factor windows
and R20+5 insulation (which also includes the added benefit of two continuous layers of wall sheathing). The 0.04 percent
increase in annual energy use would result in 0.07 MMBTU's per year, roughly equating to $6 more in annual energy cost per
year. This analysis only evaluated differences in above grade opaque walls and windows. All other building components and
systems were identical in the analysis.
¹Home characteristics taken from the US Department of Energy's, Methodology for Evaluating cost Effectiveness of
Residential Energy Code Changes, published August 2015.

Cost Impact: Will increase the cost of construction
This proposal does result in higher construction costs but only in respect to the decreased window U-factors for Climate Zones
3-8. The optional wall insulation/window path proposed for Climate Zones 6-8 will not increase the cost of construction, since
the existing continuous insulation wall assemblies remain unchanged. The addition of the proposed prescriptive wall insulation
path merely provides and option, which could result in reduced construction costs over the existing continuous insulation
assemblies in Table R402.1.2.
According to the U.S. Department of energy's cost-effectiveness methodology, the proposed lower fenestration U-factors show
a positive life-cycle cost savings in climate Zones 3 through 8.(Α)
(Α)
(%20https%3A//www.energycodes.gov/development/2018IECC#residential)https://www.energycodes.gov/development/2018IECC#residential
(%20https%3A//www.energycodes.gov/development/2018IECC#residential)
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RE28-16 : TABLE
R402.1.2KOSITZKY13215
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The revised table having two different paths for a climate zone is going to be confusing without some
direction on how to use those paths. Proponent indicated that they would add a note to the table to provide direction.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Tom Kositzky, representing Coalition for Fair Energy Codes (tom.kositzky@apawood.org); Loren Ross,
representing American Wood Council (LRoss@awc.org); Mark Halverson, representing APA - The Engineered Wood
Association (mark.halverson@apawood.org); Greg Johnson, representing Self (gjohnsonconsulting@gmail.com);
David Collins, Sustainability, Energy, High Performance Code Action Committee, representing The American
Institute of Architects requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
d CRAWL
WOOD MASS
SLAB
BASEMENT
SPACE
GLAZED
CEILING FRAME WALL FLOOR
Rc
c
CLIMATE FENESTRATION
FENESTRATION
RWALL
RRVALU
b
UWALL
WALL
ZONE
U-FACTOR
b, e
SHGC
VALUE
RVALUE VALUE
E&
FACTOR
R-VALUE
Ri
VALUE
DEPTH
VALUE
1
NR
0.75
0.25
30
13
3/4
13
0
0
0
2
0.40
0.65
0.25
38
13
4/6
13
0
0
0
20 or
f
3
0.35
0.55
0.25
38
19
5/13
0
5/13
h 8/13
13+5
4 except
20 or
0.35
0.55
0.40
49
8/13
19
10 /13
10, 2 ft 10/13
Marine
13+5 h
5 and
20 or
g
0.32
0.55
NR
49
13/17
30
15/19
10, 2 ft 15/19
Marine 4
13+5 h
20+5 or
6
0.30
0.55
NR
49
13+10 15/20
30 g
15/19
10, 4 ft 15/19
Option1
h
SKYLIGHT
b

6
Option 2
7 and 8
Option 1

7 and 8
Option 2

0.26

0.55

NR

49

0.30

0.55

NR

49

0.26

0.55

NR

49

25j

15/20

30g

15/19

10 , 4 ft

15/19

20+5 or
13+10 19/21
h

38 g

15/19

10, 4 ft

15/19

38g

15/19

10, 4 ft

15/19

25j

19/21

For SI: 1 foot = 304.8 mm.
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a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.

b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

j. Use of Option 2 wood frame wall R-value requires Option 2 fenestration U-factor for building thermal envelope walls.
Commenter's Reason:
The public comment resolves a formatting issue in the proposed change to clarify how the two prescriptive options for
insulating wood frame walls are applied. This resolves the concern voiced by the committee when it disapproved the original
proposal.
This proposal creates a prescriptive, cavity only insulation option for Climate Zones 6-8 which is easily verifiable on plans and
in the field by comparing window labels to the wall assembly. This energy neutral, affordable option eliminates a key barrier to
adoption of the most current residential energy code provisions. Adoptions of the most recent version of the IECC save more
energy.

RE28-16

2016 ICC PUBLIC COMMENT AGENDA

Page 238

RE30-16
Table R402.1.2 (IRC Table N1102.1.2)
Proposed Change as Submitted
Proponent : Donald Surrena (dsurrena@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
d CRAWL
WOOD MASS
SLAB
SPACE
GLAZED
CEILING FRAME WALL FLOOR BASEMENT
Rc
c
CLIMATE FENESTRATION
FENESTRATION
RWALL
RRVALU
b
UWALL
WALL
ZONE
U-FACTOR
b, e
SHGC
VALUE
RVALUE VALUE
E&
FACTOR
R-VALUE
Ri
VALUE
DEPTH
VALUE
1
NR
0.75
0.25
30
13
3/4
13
0
0
0
2
0.40
0.65
0.25
38
13
4/6
13
0
0
0
20 or
f
3
0.35
0.55
0.25
38
13+5
8/13
19
5/13
0
5/13
h,j
SKYLIGHT
b

4 except
Marine

0.35

0.55

0.40

49

20 or
13+5
h,j

8/13

5 and
Marine 4

0.32

0.55

NR

49

20 or
13+5
h,j

13/17

6

0.32

0.55

NR

49

20+5 or
13+10 15/20
h,j

30 g

7 and 8

0.32

0.55

NR

49

20+5 or
13+10 19/21
h,j

38

19
30

g

g

10 /13

10, 2 ft

10/13

15/19

10, 2 ft

15/19

15/19

10, 4 ft

15/19

15/19

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.
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j. R-18 insulation shall be permitted in place of the R-20 requirement provided that the wall framing factor is 20% or less of
exterior walls having 24 inch o.c. nominal vertical stud spacing.
Reason: The ASHRAE Handbook of Fundamentals and ASHRAE Transaction 1995 Volume 101, Part 2 assumes that wood
framed walls have a framing factor of 25%. Meaning 25 percent of the wall area consists of structural framing members and the
remainder of the wall is a cavity suitable for installing insulation. When calculating the U-factor for a wall assembly, a high
framing factor increases the overall assembly U-Factor. Reducing the framing factor will also provide an increase in the thermal
performance of the wall.
This proposal provides an option for a thermally equivalent tradeoff for 2x6 wall assemblies which have reduced framing factors
and R-18 insulation. Below are the calculations showing equal U-Factors for both assemblies (0.060).

Enermodal, 2001. Characterization of Framing Factors for Low-Rise Residential Building
Envelopes (904-RP). Final Report prepared for ASHRAE, Atlanta, GA (USA)

Cost Impact: Will not increase the cost of construction
This proposal offers an optional way to compliance, by allowing a framing and insulation alternative to what is currently in the
code without reducing the overall efficiency.
RE30-16 : TABLE
R402.1.2SURRENA12441
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT a
j. R-18 cavity insulation shall be permitted in place of the R-20 requirement cavity insulation provided that the exterior wall
framing factor is 20% or less of , or exterior walls having 24 inch o.c. nominal vertical stud spacing are used.
Committee Reason: The modification was made because the overall insulation value of a wall with 24 inches on-center studs is
going to be at least equal, if not greater than a wall having 20 percent less framing members than a 16 inch on-center framed wall.
The as-modified proposal provides another option for similar if not greater energy savings. The 24 inch on-center framing is an
easier path for compliance as opposed to making the wall thicker to accomodate thicker insulation schemes to offset more framing
members.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

j. R-18 cavity insulation shall be permitted in place of R-20 cavity insulation provided that the exterior wall framing factor is
20% or less, or exterior walls having 24 inch o.c. nominal vertical stud spacing are used. For exterior walls with less than 16
inch o.c. nominal vertical stud spacing or where the framing factor exceeds 25%, the R-value of cavity insulation, continuous
insulation, or both shall be adjusted as necessary to comply with Table R402.1.4 (N1102.1.4).
Commenter's Reason: We support the concept that less framing requires less R-value; however, for a consistent treatment of
framing and insulation, the same principle requires that more R-value be provided for walls that require more framing. The
footnote as currently approved and modified by the committee is incomplete because it provides an option to achieve
compliance with a decreased framing factor (e.g., 24"oc framing) without also providing options or direction for achieving
compliance where the framing may be required by building code to be less than 16"oc with a framing factor of greater than 25%
(the baseline of the table). While insulation can be reduced when there is a lower framing factor, there are cases where framing
must be increased which requires options or direction for increasing insulation to compensate. For example, window walls or
tall walls with framing commonly spaced at less than 16" oc are not uncommon and a greater than 25% framing factor is often
required for these conditions by the building code or by design. For example, Section R602.3.1 of the 2015 IRC requires use of
12"oc framing for tall walls (and some designs have even more framing). Similarly, Figure 602.10.6.4 of the 2015 IRC
addresses portal framing and when used for exterior building walls (not just garages), the framing factor may commonly exceed
60%! Therefore, both conditions (an increase or decrease in the framing factor) must be addressed for a complete treatment
of this topic for code compliance. This public comment provides appropriate direction to ensure code compliance for both
cases.
Proponent : Donald Surrena, National Association of Home Builders, representing National Association of Home
Builders (dsurrena@nahb.org) requests Approve as Modified by Committee.
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Commenter's Reason: The ASHRAE Handbook of Fundamentals and ASHRAE Transaction 1995 Volume 101, Part 2
indicates wood framed walls have a framing factor of 25%. Meaning 25 percent of the wall area consists of structural framing
members (studs) and the remainder of the wall is a cavity suitable for installing insulation. When calculating the U-factor for a
wall assembly, a high framing factor increases the overall assembly U-Factor (more studs lowers the wall efficiency). Reducing
the framing factor will also provide an increase in the thermal performance of the wall (less studs increases the energy
efficiency of the wall).
This proposal provides an option for a thermally equivalent tradeoff (equal if not more efficient) for 2x6 wall assemblies which
have reduced framing factors (less studs) and R-18 insulation as shown as being equivalent in ASHRAE Handbook of
Fundamentals and 2 studies noted in the footnotes below). Below are the calculations showing equal U-Factors for both
assemblies (0.060).

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Disapprove.
Commenter's Reason:
The proposed footnote both as originally submitted and as modified by the Residential energy committee is confusing and
poorly written. The term framing factor is undefined in the code and our search for a definition showed there isn't a consensus
of the definition of that term. It may be a term of art that is generically understood in the field, but if it's going to be the basis of
an exception (as this footnote should be viewed), it needs to be clearly defined. Finally we are concerned that the text fosters
an assumption of equivalency between a 24 inch on center stud spacing and advanced framing. There is much more to
advanced framing that is implied here.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: This proposal should be disapproved because it will roll back the overall efficiency of the IECC by
0.4% on a national basis. It reduces the efficiency of wood frame walls and creates a confusing exception in the footnote of the
prescriptive R-value table.
The simplicity of the current Table R402.1.2 is that an assessment of compliance can be made without consulting additional
tables or references or specific exceptions, but through simple verification. This proposal adds a layer of complexity that is not
needed, particularly when the user already has flexibility in the form of numerous other compliance alternatives such as the Ufactor alternative, Total UA alternative, performance trade-offs or trade-offs within the ERI compliance path. Although the
proponent attempted to clarify the footnote through a modification at the Committee Action Hearing, the proposal still suffers
from major problems.
The main problem is that walls with 24 inch on-center studs can have a very wide range of framing factors – yet this proposal
assumes that the two conditions go hand-in-hand. In fact, it is actually very difficult to get to a 20% framing fraction (or less)
simply by installing studs at 24 inches on-center. A related technical problem is one that has plagued similar proposals that
have been rejected in the past – how is 24 inch o.c. defined? How broad are exceptions for things like cripples, jack studs, or
corners? And while the Reason Statement references 2 X 6 framing, the code language itself does not specify stud thickness.
All of these tweaks can result in huge variations in the actual framing fraction and ultimately, the energy efficiency of the wall.
To be clear, framing with a lower percentage of studs can improve energy efficiency. But it is very difficult to define this
circumstance in a way that it can be clearly enforced, particularly as a prescriptive option. And while the proponent attached a
few cursory calculations to the Reason Statement, these calculations beg the question: "Who is responsible for calculating the
framing fraction of each wall?" This trade-off might be equivalent at best, but at worst will result in walls nowhere near as
efficient as simply installing the R-20 insulation required by the code. Because walls are unlikely to be retroactively insulated
after they are finished, it is important to build them right the first time.
RE30 creates an unneeded option that is already covered under alternatives included in the IECC. Additionally, it is
implemented in a way that reduces the energy efficiency of the home. We recommend disapproval.

Proponent : Shaunna Mozingo, representing Colorado Chapter of ICC Energy Code Development Committee
(smozingo@coloradocode.net) requests Disapprove.
Commenter's Reason: This proposal only adds confusion to the R-value table by bringing in U-factor trade-offs. There are
already many other ways to do this including the U-factor Table, the Total UA Alternative, the Simulated Performance Approach
and the Energy Rating Index Path. It doesn't also need to be included into the prescriptive R-value Table.
RE30-16
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RE31-16
Table R402.1.2 (IRC Table N1101.1.2), R402.1.4 (IRC Table N1101.1.4)
Proposed Change as Submitted
Proponent : Donald Surrena (dsurrena@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
d CRAWL
WOOD MASS
SLAB
SPACE
GLAZED
CEILING FRAME WALL FLOOR BASEMENT
Rc
c
CLIMATE FENESTRATION
FENESTRATION
RWALL
RRVALU
b
UWALL
WALL
ZONE
U-FACTOR
b, e
SHGC
VALUE
RVALUE VALUE
E&
FACTOR
R-VALUE
Ri
VALUE
DEPTH
VALUE
1
NR
0.75
0.25
30
13
3/4
13
0
0
0
2
0.40
0.65
0.25
38
13
4/6
13
0
0
0
20 or
f
0.55
0.25
38
8/13
19
5/13
0
5/13
3
0.350.32
13+5 h
4 except
20 or
0.350.32
0.55
0.40
49
19
10 /13
10, 2 ft 10/13
h 8/13
Marine
13+5
5 and
20 or
g
0.320.30
0.55
NR
49
30
15/19
10, 2 ft 15/19
h 13/17
Marine 4
13+5
20+5 or
g
6
0.320.30
0.55
NR
49
13+10 15/20
30
15/19
10, 4 ft 15/19
h
SKYLIGHT
b

7 and 8

0.320.30

0.55

NR

49

20+5 or
13+10 19/21
h

38

g

15/19

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.
TABLE R402.1.4 (N1102.1.4)
EQUIVALENT U-FACTORSa
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0.50
0.40
0.35 0.32

0.75
0.65
0.55

0.035
0.030
0.030

0.084
0.084
0.060

0.197
0.165
0.098

0.064
0.064
0.047

0.360
0.360
c
0.091

CRAWL
SPACE
WALL
U-FACTOR
0.477
0.477
0.136

0.350.32

0.55

0.026

0.060

0.098

0.047

0.059

0.065

0.320.30

0.55

0.026

0.060

0.082

0.033

0.050

0.055

0.320.30
0.320.30

0.55
0.55

0.026
0.026

0.045
0.045

0.060
0.057

0.033
0.028

0.050
0.050

0.055
0.055

CLIMATE FENESTRATION SKYLIGHT CEILING
ZONE
U-FACTOR
U-FACTOR U-FACTOR
1
2
3
4 except
Marine
5 and
Marine 4
6
7 and 8

FRAME
BASEMENT
MASS WALL
FLOOR
WALL
WALL
b
U-FACTOR U-FACTOR
U-FACTOR
U-FACTOR

a. Nonfenestration U-factors shall be obtained from measurement, calculation or an approved source.
b. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Climate Zone
1, 0.14 in Climate Zone 2, 0.12 in Climate Zone 3, 0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine
4, and 0.057 in Climate Zones 6 through 8.
c. Basement wall U-factor of 0.360 in warm-humid locations as defined by Figure R301.1 and Table R301.1.
Reason: Window efficiency has been aggressively targeted by programs such as ENERGY STAR because, compared to
opaque walls, windows result in a much higher heat loss. Many Building America projects after 2010 incorporate window Ufactors as low as 0.27, especially in cold climates, indicating that low-U glazing is finding widespread use in the
marketplace.[1] Given these developments, this code change proposal considers improving maximum allowable fenestration
U-factors to match older ENERGY STAR specifications where data indicate there is substantial market penetration. According
to the 2013 ENERGY STAR market assessment conducted by Ducker Worldwide, the overall ENERGY STAR penetration for
residential windows in the year 2013 was estimated to be 80%.[2] For new construction alone, ENERGY STAR residential
window market penetration ranges from 70% to 88% based on climatic region, except for Florida which has a lower
penetration rate of 36%. This proposed change only affects climate zones 3 through 8, for which data indicate excellent
market penetration. It can thus be concluded that the current residential building market is sufficiently primed for lowering
window U-factors in these climate zones.
Energy Savings: DOE's analysis of the energy impact of this proposed change found energy savings in climate zones 3
through 8. Savings ranged from about 0.6% to 1.1% of IECC-regulated end uses (heating, cooling, water heating, and
lighting).
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency,
objectivity and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on
established methods and reported for each proposal, as applicable. More information on the process utilized to develop the
DOE proposals for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).
Cost Impact: Data collected by DOE
[3]indicates an incremental cost of $0.18/ft2 for a window with a U-factor of 0.30 compared
to a window with a U-factor of 0.35.
The present analysis conservatively assumes the same incremental cost of $0.18/ft2
for windows with a U-factor of 0.32 compared to windows with a U-factor of 0.35.
[1] See Case Studies in the "cold/very cold" regions in the Building America Solution Center at https://basc.pnnl.gov/optimizedclimate-solutions/coldvery-cold (https://basc.pnnl.gov/optimized-climate-solutions/coldvery-cold)
[2] Available from ENERGY STAR by request
[3] Residential Energy Efficiency Measures – Prototype Estimate and Cost Data available at
http://bc3.pnnl.gov/sites/default/files/Residential_Report.pdf (http://bc3.pnnl.gov/sites/default/files/Residential_Report.pdf)

Cost Impact: Will not increase the cost of construction
Cost Impact: Data collected by DOE
[3]indicates an incremental cost of $0.18/ft2 for a window with a U-factor of 0.30 compared
to a window with a U-factor of 0.35.
The present analysis conservatively assumes the same incremental cost of $0.18/ft2
for windows with a U-factor of 0.32 compared to windows with a U-factor of 0.35.
Cost-effectiveness: Assuming windows have a useful life of 30 years, an evaluation of the life-cycle cost savings of these
improved levels over the 2015 IECC requirements using DOE's cost-effectiveness methodology shows positive life-cycle cost
savings in climate zones 3 to 8. Life-cycle savings range from about $16 in zone 3 to $388 in zone 8.

2016 ICC PUBLIC COMMENT AGENDA

Page 245

RE31-16 : TABLE
R402.1.2SURRENA12439
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Windows with these U-factors are now readily available in the market place. The extra cost has a short
payback period.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeff Inks, representing Window & Door Manufacturers Association (jinks@wdma.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R402.1.2 (N1102.1.2)
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT a
WOOD MASS
SLAB d CRAWL
SKYLIGHT
BASEMENT
SPACE
GLAZED
CEILING FRAME WALL FLOOR
Rb
c
c
CLIMATE FENESTRATION
FENESTRATION
RWALL
RRVALU
b,j
UWALL
WALL
ZONE
U-FACTOR
SHGC b, e
VALUE
RVALUE VALUE
E&
FACTOR
R-VALUE
Ri
VALUE
DEPTH
VALUE
1
NR
0.75
0.25
30
13
3/4
13
0
0
0
2
0.40
0.65
0.25
38
13
4/6
13
0
0
0
20 or
f
3
0.32
0.55
0.25
38
8/13
19
5/13
0
5/13
13+5 h
4 except
20 or
0.32
0.55
0.40
49
8/13
19
10 /13
10, 2 ft 10/13
Marine
13+5 h
5 and
20 or
j
g
0.30
0.55
NR
49
13/17
30
15/19
10, 2 ft 15/19
Marine 4
13+5 h
20+5 or
6
0.30j
0.55
NR
49
13+10 15/20
30 g
15/19
10, 4 ft 15/19
h
7 and 8

0.30j

0.55

NR

49

20+5 or
13+10 19/21
h

38 g

15/19

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
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d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.

j. A maximum U-factor of 0.32 shall apply in climate zone Marine 4 and climate zones 5-8 to vertical fenestration products
installed in buildings located: (i) above 4000 feet in elevation above sea level and (ii) in windborne debris regions where
protection of openings is required in accordance with IRC Section R301.2.1.2.
Commenter's Reason: While we believe that market availability of window, door and skylight products should not be a
primary driver for amending energy codes in this regard, we believe the proposed changes in fenestration U-factor for climate
zones 3-8 are reasonable. However, further amendment is needed by this public comment which adds a new footnote j
allowing limited exceptions to the U-factor requirements for products installed above 4000ft above sea level in climate zones
Marine 4 & zones 5-8, as well as for products that must meet windborne debris protection requirements.
These exceptions are needed for high altitude and wind borne debris protection products if the proposed increases in U-factor
stringency are to be approved. High altitude products generally require breather or capillary tubes in the insulating glass unit to
allow pressure equalization when the products are transported to higher elevations for installation. The pressure equalization
is necessary to avoid breakage. However, the tubes eliminate the ability to use gas fills commonly used to achieve higher
levels of thermal performance. Meanwhile, windborne debris protection requirements for fenestration are typically met by the
use of laminated glass which reduces the gap width in the insulating glass unit and thus the thermal performance. The
proposed exceptions are reasonable and simply maintain the current requirements for products installed in those areas.

RE31-16
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RE36-16
Table R402.1.2 [IRC Table N1102.1.2], Table R402.1.4 [IRC Table N1102.1.4]
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
d CRAWL
WOOD MASS
SLAB
SPACE
GLAZED
CEILING FRAME WALL FLOOR BASEMENT
Rc
c
CLIMATE FENESTRATION
FENESTRATION
RWALL
RRVALU
b
UWALL
WALL
ZONE
U-FACTOR
b, e
SHGC
VALUE
RVALUE VALUE
E&
FACTOR
R-VALUE
Ri
VALUE
DEPTH
VALUE
1
NR
0.75
0.25
30
13
3/4
13
0
0
0
2
0.40
0.65
0.25
38
13
4/6
13
0
0
0
20 or
f
0.55
0.25
38
8/13
19
5/13
0
5/13
3
0.350.32
13+5 h
4 except
20 or
0.35 0.32
0.55
0.40
49
19
10 /13
10, 2 ft 10/13
h 8/13
Marine
13+5
5 and
20 or
g
0.32 0.30
0.55
NR
49
30
15/19
10, 2 ft 15/19
h 13/17
Marine 4
13+5
20+5 or
6
0.32 0.30
0.55
NR
49
13+10 15/20
30 g
15/19
10, 4 ft 15/19
h
SKYLIGHT
b

7 and 8

0.32 0.30

0.55

NR

49

20+5 or
13+10 19/21
h

38

g

15/19

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.

h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.

i.

The second R -value applies when more than half the insulation is on the interior of the mass wall.
TABLE R402.1.4 (N1102.1.4)
a
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EQUIVALENT U-FACTORS

0.50
0.40
0.35 0.32

0.75
0.65
0.55

0.035
0.030
0.030

0.084
0.084
0.060

0.197
0.165
0.098

0.064
0.064
0.047

0.360
0.360
c
0.091

CRAWL
SPACE
WALL
U-FACTOR
0.477
0.477
0.136

0.35 0.32

0.55

0.026

0.060

0.098

0.047

0.059

0.065

0.32 0.30

0.55

0.026

0.060

0.082

0.033

0.050

0.055

0.32 0.30
0.32 0.30

0.55
0.55

0.026
0.026

0.045
0.045

0.060
0.057

0.033
0.028

0.050
0.050

0.055
0.055

CLIMATE FENESTRATION SKYLIGHT CEILING
ZONE
U-FACTOR
U-FACTOR U-FACTOR
1
2
3
4 except
Marine
5 and
Marine 4
6
7 and 8

a

FRAME
BASEMENT
MASS WALL
FLOOR
WALL
WALL
b
U-FACTOR U-FACTOR
U-FACTOR
U-FACTOR

a. Nonfenestration U-factors shall be obtained from measurement, calculation or an approved source.
b. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Climate Zone
1, 0.14 in Climate Zone 2, 0.12 in Climate Zone 3, 0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine
4, and 0.057 in Climate Zones 6 through 8.
c. Basement wall U-factor of 0.360 in warm-humid locations as defined by Figure R301.1 and Table R301.1.
Reason: Window efficiency has been aggressively targeted by programs such as ENERGY STAR because, compared to
opaque walls, windows result in a much higher heat loss. Many Building America projects after 2010 incorporate window Ufactors as low as 0.27, especially in cold climates, indicating that low-U glazing is finding widespread use in the marketplace.1
Given these developments, this code change proposal considers improving maximum allowable fenestration U-factors to match
older ENERGY STAR specifications where data indicate there is substantial market penetration. According to the 2013
ENERGY STAR market assessment conducted by Ducker Worldwide, the overall ENERGY STAR penetration for residential
windows in the year 2013 was estimated to be 80%.2 For new construction alone, ENERGY STAR residential window market
penetration ranges from 70% to 88% based on climatic region, except for Florida which has a lower penetration rate of 36%.
This proposed change only affects climate zones 3 through 8, for which data indicate excellent market penetration. It can thus
be concluded that the current residential building market is sufficiently primed for lowering window U-factors in these climate
zones. In evaluating the ENERGY STAR 5.0 requirements, it was found that the climate-zone 4 U-factor of 0.32 was also costeffective in climate zone 3, so the proposal includes that level in zone 3.
Energy Savings: DOE conducted an energy analysis using the established methodology:
https://www.energycodes.gov/development/residential/methodology
(https://www.energycodes.gov/development/residential/methodology).3 Analysis of the energy impact of this proposed change
found energy savings in climate zones 3 through 8. Savings ranged from about 0.7% to 1.1% of IECC-regulated end uses
(heating, cooling, water heating, and lighting).
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).
Bibliography:
1. See Case Studies in the "cold/very cold" regions in the Building America Solution Center at
https://basc.pnnl.gov/optimized-climate-solutions/coldvery-cold (https://basc.pnnl.gov/optimized-climate-solutions/coldverycold)
2. Available from ENERGY STAR by request
3. Taylor, ZT; Mendon, VV; and Fernandez, N. (2015). Methodology for Evaluating Cost-Effectiveness of Residential Energy
Code Changes. Pacific Northwest National Laboratory for U.S. Department of Energy; Energy Efficiency & Renewable
Energy. PNNL-21294 Rev1. https://www.energycodes.gov/development/residential/methodology
(https://www.energycodes.gov/development/residential/methodology).
4. Residential Energy Efficiency Measures -- Prototype Estimate and Cost Data available at
http://bc3.pnnl.gov/sites/default/files/Residential_Report.pdf (http://bc3.pnnl.gov/sites/default/files/Residential_Report.pdf)
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Cost Impact: Will increase the cost of construction
2
Data collected by DOE indicates an incremental cost of $0.18/ft for a window with a U-factor of 0.30 compared to a window
4
2
with a U-factor of 0.35. The present analysis conservatively assumes the same incremental cost of $0.18/ft for windows with
a U-factor of 0.32 compared to windows with a U-factor of 0.35.
Cost-effectiveness: DOE conducted a cost-effectiveness analysis using the established methodology:
https://www.energycodes.gov/development/residential/methodology
4
(https://www.energycodes.gov/development/residential/methodology). Assuming windows have a useful life of 30 years, an
evaluation of the life-cycle cost savings of these improved levels over the 2015 IECC requirements using DOE's costeffectiveness methodology shows positive life-cycle cost savings in climate zones 3 through 8. Life-cycle savings range from
about $57 in zone 3 to $539 in zone 8. The full analysis is available at:
https://www.energycodes.gov/sites/default/files/documents/iecc2018_R-2_analysis_final.pdf
(https://www.energycodes.gov/sites/default/files/documents/iecc2018_R-2_analysis_final.pdf).
RE36-16 : TABLE
R402.1.2WILLIAMS12203
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The Committee already approved RE31-16. This is nearly the same proposal so there is no need to approve
this one.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Submitted.
Commenter's Reason: RE36-16 was disapproved in deference to another similar proposal (RE31-16). DOE stands on its
original Reason statement for RE36-16.
RE36-16

2016 ICC PUBLIC COMMENT AGENDA

Page 250

RE37-16

Table R402.1.4 (IRC Table N1102.1.2)
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE) , representing Energy
Efficient Codes Coalition; Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy; William Prindle, representing
Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.1.4 (N1102.1.4)
EQUIVALENT U-FACTORSa
GLAZED
FRAME MASS WALL
BASEMENT
CLIMATE FENESTRATION SKYLIGHT FENESTRATION CEILING
FLOOR
WALL
WALL
U-FACTORb U-FACTOR
U-FACTOR
ZONE
U-FACTOR
U-FACTOR
d,e
SGHC
U-FACTOR
U-FACTOR

CRAWL
SPACE
WALL
U-FACTOR
0.477
0.477

1
2

0.50
0.40

0.75
0.65

0.25
0.25

0.035
0.030

0.084
0.084

0.197
0.165

0.064
0.064

3

0.35

0.55

0.25

0.030

0.060

0.098

0.047

0.360
0.360
0.091c

0.35

0.55

0.40

0.026

0.060

0.098

0.047

0.059

0.065

0.32

0.55

NR

0.026

0.060

0.082

0.033

0.050

0.055

0.32
0.32

0.55
0.55

NR
NR

0.026
0.026

0.045
0.045

0.060
0.057

0.033
0.028

0.050
0.050

0.055
0.055

4 except
Marine
5 and
Marine 4
6
7 and 8

0.136

a. Nonfenestration U-factors shall be obtained from measurement, calculation or an approved source.
b. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Climate Zone 1, 0.14 in
Climate Zone 2, 0.12 in Climate Zone 3, 0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine 4, and 0.057 in
Climate Zones 6 through 8.
c. Basement wall U-factor of 0.360 in warm-humid locations as defined by Figure R301.1 and Table R301.1.
d. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may
be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not
exceed 0.30.
e. There are no SHGC requirements in the Marine Zone.
Reason: The purpose of this code change is to list the fenestration SHGC requirements in Table R402.1.4 as well as Table R402.1.2
(just as the U-factor requirements are listed in both tables). This proposal is simply editorial and will ensure that the SHGC requirements
are not overlooked when Table R402.1.4 is used instead of Table R402.1.2 for compliance.
Cost Impact: Will not increase the cost of construction
Since there is no proposed change in requirements, this proposal will not affect the cost of the construction.
RE37-16 : R402.1.4-FAY12803
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The title of the table is about, and the contents of the table are, U-factors. Putting Solar Heat Gain Coefficients in this
table does not make sense.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Fay, Energy Efficient Codes Coalition , representing Energy Efficient Codes Coalition ; Maureen Guttman,
Building Codes Assistance Project, representing Building Codes Assistance Project (mguttman@bcapcodes.org); Harry
Misuriello, American Council for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition
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(misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy , representing Alliance to Save Energy
(JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient Codes Coalition ; William Prindle,
ICF International, representing Energy Efficient Codes Coalition requests Approve as Submitted.
Commenter's Reason: This proposal should be approved as submitted because it facilitates compliance with and enforcement of the
code by repeating fenestration SHGC requirements in the prescriptive U-factor table that are identical to those in the prescriptive R-value
table. Adding the SHGC requirements to both prescriptive tables is a commonsense improvement that helps ensure that the correct
fenestration is specified, installed, and inspected by showing both prescriptive requirements (U-factor and SHGC) in the same place in
both tables. This approach is consistent with the approach already used in the current code for fenestration U-factor, which repeats the
same U-factor requirements for fenestration in both tables. To be clear -- this proposal does not create any new requirements; it
simply repeats the appropriate SHGC values in both prescriptive tables.
The Committee reasoning for disapproving this proposal focused on the fact that the title and contents of the table are U-factor related.
However, the Committee ignored the fact that the "U-factor Equivalents" table is used as the basis for the Total UA and Simulated
Performance Alternative options, both of which require compliance with SHGC requirements. While an experienced user of the IECC
may already know to check the SHGC requirements for all compliance paths, it may not be obvious to a code user focused on either the
Total UA or Performance options.
Approval as submitted will improve code usability – and ultimately energy efficiency as a result of improved compliance – by including
fenestration SHGC specifications in both prescriptive tables, without any impact on actual requirements.

RE37-16
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RE40-16
R402.2.2 (IRC N1102.2.2)
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen Company, representing Center for the Polyurethanes Industry of the American Chemistry
Council (mfischer@kellencompany.com)
2015 International Energy Conservation Code
Revise as follows:
R402.2.2 (N1102.2.2) Ceilings without attic spaces. Where Section R402.1.2 would require R-38 or R-49 insulation levels
above R-30 in the ceiling and the design of the roof/ceiling assembly does not allow sufficient space for the required
insulation, the minimum required insulation for such roof/ceiling assemblies shall be R-30. The full height of uncompressed R30 insulation shall extend over the top of the wall plate at the eaves. This reduction of insulation from the requirements of
2
Section R402.1.2 shall be limited to 500 square feet (46 m ) or 20 percent of the total insulated ceiling area, whichever is less.
This reduction shall not apply to the U-factor alternative approach in Section R402.1.4 and the total UA alternative in Section
R402.1.5.
Reason: The proposed language relates to the current provision in the IECC-R that allows for some limited lower R-Values
where the roof/ceiling design provides limited space. This might typically apply where a room addition or a sun room with a
single slope roof constructed with simple dimensional lumber framing instead of trusses. The proposal is largely editorial in that
it does not change the insulation requirements, but reorganizes the text in R402.2.2 to match the format and style used on
R402.2.1.
The proposal makes one clarification that in order to use this option the insulation must extend over the wall top plate to avoid a
thermal short circuit.

Cost Impact: Will not increase the cost of construction
The proposal is an editorial reorganization for clarification of current requirements. Thus, the cost of construction is not
changed.
RE40-16 :
R402.2.2FISCHER13133
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
402.2.2 (N1102.2.2) Ceilings without attic spaces. Where Section R402.1.2 would require R-38 or R-49 insulation levels
above R-30 in the ceiling and the design of the roof/ceiling assembly does not allow sufficient space for the required insulation, the
minimum required insulation for such roof/ceiling assemblies shall be R-30. The full height of uncompressed R-30 insulation shall
extend over the top of the wall plate at the eaves. This reduction of insulation from the requirements of Section R402.1.2 shall be
limited to 500 square feet (46 m2) or 20 percent of the total insulated ceiling area, whichever is less. This reduction shall not apply
to the U-factor alternative approach in Section R402.1.4 and the total UA alternative in Section R402.1.5.
Committee Reason: The modification was made to eliminate further correlation problems should the greater insulation levels
change.
The as modified proposal was approved because it provides clear direction on where the thricker insulation requirement is
needed.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Modified by this Public Comment.
Modify as Follows:
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2015 International Energy Conservation Code
R402.2.2 (N1102.2.2) Ceilings without attic spaces. Where Section R402.1.2 would require insulation levels above greater
than R-30 in the ceiling and the design of the roof/ceiling assembly does not allow sufficient space for the required insulation,
the minimum required insulation for such roof/ceiling assemblies shall be R-30. The full height of uncompressed R-30 insulation
Insulation shall extend over the top of the wall plate at to the eaves outer edge of such plate and shall not be compressed.
2
This reduction of insulation from the requirements of Section R402.1.2 shall be limited to 500 square feet (46 m ) or 20 percent
of the total insulated ceiling area, whichever is less. This reduction shall not apply to the U-factor alternative approach in
Section R402.1.4 and the total UA alternative in Section R402.1.5.
Commenter's Reason: The SEHPCAC reviewed approved changes to analyze if in the CAC's opinion whether the newly
approved text was clear, understandable and enforceable. This proposal as approved by the committee is not clear. First the
phrase 'above R-30' could be read as physically above (higher) or providing a 'higher' level of insulation. We feel 'greater the
R30' reflects the intent of the proponent.
Secondly, the new sentence added in the middle of the paragraph seems to be adding new requirements without clearly stating
them as a requirement. For example the 'full height of uncompressed insulation'. Is that intended as a prohibition of
compressing the insulation in certain locations? If so, it is not clear. Further the 'extension' over the wall plate at the eaves '
is, at best, imprecise. We acknowledge the struggles of the proponent to craft clear language. We took a number of runs at it
to develop this proposed revision. We feel it better expresses the intent of the proponent. Without this or similar improve to
the text, the proposal should be disapproved because it would introduce unenforceable code text.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

RE40-16
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RE47-16
R402.2.3 (IRC N1102.2.3), R402.2.4 (IRC N1102.2.4), Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Delete without substitution:
R402.2.3 (N1102.4.2.3) Eave baffle. For air-permeable insulations in vented attics, a baffle shall be installed adjacent to soffit
and eave vents. Baffles shall maintain an opening equal or greater than the size of the vent. The baffle shall extend over the
top of the attic insulation. The baffle shall be permitted to be any solid material.
Delete and substitute as follows:
R402.2.4 (N1102.2.4) Access hatches and doors. Access doors from conditioned spaces to unconditioned spaces such as
attics and crawl spaces shall be weatherstripped and insulated to a level equivalent to the insulation on the surrounding
surfaces. Access shall be provided to all equipment that prevents damaging or compressing the insulation. A wood- framed or
equivalent baffle or retainer is required to be provided when loose-fill insulation is installed, the purpose of which is to prevent
the loose-fill insulation from spilling into the living space when the attic access is opened, and to provide a permanent means of
maintaining the installed R-value of the loose-fill insulation.
Exception: Vertical doors that provide access from conditioned to unconditioned spaces shall be permitted to meet the
fenestration requirements of Table R402.1.2 based on the applicable climate zone specified in Chapter 3.
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT
General requirements

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The insulation in any dropped ceiling/soffit
shall be aligned with the air barrier.
Access openings, drop down stair, or knee
wall door attic hatch access panels, shall be
insulated to the same level as the assembly
they are penetrating through.

Ceiling/attic

Access to all equipment located in insulated
attics shall be provided that prevents
damaging or compressing the installed
The air barrier in any dropped ceiling/soffit shall insulation.
be aligned with the insulation and any gaps in An insulation dam shall be provided in order
to prevent loose-fill insulation from spilling
the air barrier shall be sealed.
into the living space and to provide a
Access openings, drop down stairs or knee wall permanent means of maintaining the installed
R-value of the loose fill at the access or other
doors to unconditioned attic spaces shall be
locations in the attic.
sealed.
For air-permeable insulations in vented attics,
a baffle shall be installed adjacent to soffit
and eave vents and maintain an opening
greater than or equal to the net free area of
the soffit vent. The baffle shall extend from
the soffit vent over the top of the attic
insulation and sufficient space shall be
maintained so insulation will cover the top
plate. The baffle shall be any solid air barrier
material.
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Walls

The junction of the foundation and sill plate
shall be sealed.
The junction of the top plate and the top of
exterior walls shall be sealed.
Knee walls shall be sealed.

Cavities within corners and headers of frame
walls shall be insulated by completely filling
the cavity with a material having a thermal
resistance of R-3 per inch minimum.
Exterior thermal envelope insulation for
framed walls shall be installed in substantial
contact and continuous alignment with the air
barrier.

The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.

Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
Plumbing and wiring
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
Shower/tub on exterior wall
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
Electrical/phone box on
electrical or communication boxes or air-sealed
exterior walls
boxes shall be installed.
HVAC register boots that penetrate building
HVAC register boots
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
Concealed sprinklers
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.
a.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: Section R402.2.3 and R402.2.4 in the prescriptive path of the code describe aspects of insulating installation criteria
that should be mandatory for all pathways of the energy code. The criteria ensure that R-value of the installed material is
maintained and specifically addresses installation issues that will not affect the ability of a Builder to gain greater flexibility
through utilization of performance paths in the code.
Cost Impact: Will increase the cost of construction
The majority of the country is still utilizing the prescriptive path for code compliance so there will be no or little cost implications
associated with the adoption of this proposal. Rather this proposal will ensure that proper installation techniques are
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maintained regardless of the path that is chosen.
RE47-16 :
R402.2.3SCHWARZ12733
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee made changes to address access hatches but this table will not include those changes.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.2.3 (N1102.2.3) Eave baffle. For air-permeable insulations in vented attics, a baffle shall be installed adjacent to soffit
and eave vents.
R402.2.4 (N1102.2.4) Access hatches and doors. Access doors from conditioned spaces to unconditioned spaces such as
attics and crawl spaces shall be weatherstripped and insulated to a level equivalent to the insulation on the surrounding
surfaces.
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT
General requirements

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
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The insulation in any dropped ceiling/soffit
shall be aligned with the air barrier.
Access openings, drop down stair, or knee
wall doors, attic hatch access panels, shall
be insulated to the same level as the
assembly they are penetrating through.

Ceiling/attic

Walls

The air barrier in any dropped ceiling/soffit shall Access to all equipment located in insulated
be aligned with the insulation and any gaps in attics shall be provided that prevents
damageing or compressioningof the installed
the air barrier shall be sealed.
insulation.
Access openings, drop down stair, or knee wall An insulation dam shall be provided in order
doors to unconditioned attic spaces shall be
to prevent loose-fill insulation from spilling
sealed.
into the living space, from higher locations to
lower locations in the attic,or from insulated
For air-permeable insulation in vented attics, a condition space over to unconditioned
baffle shall be installed adjacent to soffit and
uninsulated space, and to provide a
eave vent to maintain an opening greater than permanent means of maintaining the installed
or equal to the net free area of the soffit vent.
R-value of the loose fill at the access or other
The baffle shall extend from the soffit vent over locations in the attic. insulation at these
the top of the attic insulation and sufficient
locations.
space shall be maintained so the required depth For air-permeable insulations in vented attics,
of insulation will cover the top plate. The baffle a baffle shall be installed adjacent to sof f it
shall be permitted to be any rigid air barrier
and eave vents and maintain an opening
material and shall be installed to prevent air
greater than or equal to the net free area of
from bypassing the baffle through adjacent soffit
the soffit vent. The baffle shall extend from
bays.
the soffit vent over the top of the attic
insulation and sufficient space shall be
maintained so insulation will cover the top
plate. The baffle shall be any solid air
barrier material.

The junction of the foundation and sill plate
shall be sealed.
The junction of the top plate and the top of
exterior walls shall be sealed.
Knee walls shall be sealed.

Cavities within corners and headers of frame
walls shall be insulated by completely filling
the cavity with a material having a thermal
resistance of R-3 per inch minimum.
Exterior thermal envelope insulation for
framed walls shall be installed in substantial
contact and continuous alignment with the air
barrier.

The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.

Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
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Recessed lighting

Plumbing and wiring

Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

Recessed light fixtures installed in the
Recessed light fixtures installed in the building
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Commenter's Reason: The committees reason statement that attic access approved changes to the code in RE50 are not
included in this proposal neglects the job of ICC staff which is to reconcile differences of parallel proposals so that the intent of
two or more approved similar proposals can both be incorporated in the new code.
The more pertinent committee comment that was not captured was that section language was omitted from the code in the
prescriptive section. This oversite has been rectified and there is now better coordination between the prescriptive and
mandatory sections of the code in relationship to attics and eave baffles.
Additional cleanup of language in the insulation section was made to make this section whole, while a section was moved to
the air barrier side becasue eave baffles are in reality an air barrier inssue adjacent to attic loose fill insulation.

RE47-16
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RE50-16
R402.2.4 (IRC N1102.1.4)
Proposed Change as Submitted
Proponent : Cesar Rodriguez, representing Metro Atlanta Inspectors Association (joel.rodriguez@gwinnettcounty.com)
2015 International Energy Conservation Code
R402.2.4 (N1102.2.4) Access hatches and doors. Access doors from conditioned spaces to unconditioned spaces such as
attics and crawl spaces shall be weatherstripped and insulated to a level equivalent to the insulation on the surrounding
surfaces. Access shall be provided to all equipment that prevents damaging or compressing the insulation. A wood- framed or
equivalent baffle or retainer is required to be provided when loose-fill insulation is installed, the purpose of which is to prevent
the loose-fill insulation from spilling into the living space when the attic access is opened, and to provide a permanent means of
maintaining the installed R-value of the loose-fill insulation.
Exception: Vertical doors that provide access from conditioned to unconditioned spaces shall be permitted to meet the
fenestration requirements of Table R402.1.2 based on the applicable climate zone specified in Chapter 3.
Exceptions:
0.1.Vertical doors providing access from conditioned to unconditioned spaces that comply with the fenestration
requirements of Table R402.1.2 for the applicable climate zone specified in Chapter 3 shall not be required to
comply with this section.
0.2.Horizontal pull-down stair-type access hatches in ceiling assemblies that provide access from conditioned to
unconditioned spaces shall not be required to comply with this section provided that such hatches have an
average maximum U-Factor of U-0.10 or an R-value of not less than R-10, have not less than 75% of the panel
area having insulation of an R-value of not less than R-10, have a net area of the framed opening not exceeding
13.5 square feet and have the perimeter of the hatch edge weather stripped. This exception shall not apply
where the U-factor alternative in Section R402.1.4 and the total UA alternative in Section R402.1.5 are used.
Reason: It has been our experience that the added insulation requirement in Section N1102.2.4 is frequently achieved with
field crafted detachable apparatuses. Unfortunately, over time these are commonly discarded or worse, set aside compressing
adjacent ceiling insulation thus defeating the intended benefit. The objective of this proposal is to address this field
modification issue and provide for a more permanent installed solution.
During the 2015 ICC code development cycle for the IRC and the IECC an exception was added to the ceiling insulation
requirements for vertical doors providing access to attic areas in IRC Section N1102.2.4 and IECC Section R402.2.4. This
exception was based on the premise that vertical attic access doors between conditioned and unconditioned spaces can be
treated as fenestration. Horizontally positioned attic access hatches are a similar issue. These horizontal hatches are being
required to have insulation levels that match the surrounding ceiling which is significantly more stringent than skylight
fenestration products located in these same ceiling assemblies.
For example, in Table N1102.1.2 (R402.1.2) Skylights are required to meet a U-factor that ranges from 0.75 in Climate Zone 1
to 0.55 in Climate Zone 8. In addition, Section N1102.3.3 (R402.3.3) allows up to 15 square feet of the fenestration per dwelling
unit (which includes skylights) to be exempt from the requirements in Table N1102.1.2 (402.1.2). It does not make sense to
require R-30 to R-49 insulation for a pull down stair type access hatch in an insulated ceiling when one can have a skylight up
to 15 square feet in area that is exempt from the envelope requirements or that has a U-FACTOR of 0.55-0.75 (less than R-2).
Insulating pull down stair access hatches to the levels specified in N1102.2.4 (R402.2.4), compared to the skylights insulation
requirements is expensive, and in many cases not practical.
In addition, affordable, pre-manufactured pull down stair access systems are not readily available to meet the R-30 to R-49
target. As a result, field customization of access hatches is sometimes employed to achieve these performance levels.
Inspection and verification for compliance becomes a challenge. As noted previously long term system performance of these
field customized entry devices may also vary. Commonly the field crafted detachable apparatuses are designed to be removed
for attic access and placed on the adjacent attic joists. This results in the insulation being compressed thus reducing its
effectiveness. Also providing sufficient air sealing around the hatch that remains durable long term is difficult. Finally, removal of
the insulated covers for access may present a safety hazard to service personnel, inspectors and building owners having to
stand on ladders while removing the hatches.
Quality standardized manufactured pull down stair systems however provide a safer, permanent access with proven
performance for the life of the structure. Factory built energy rated access systems provide consistent air sealing performance
and ensure consistent energy performance while helping to maintain air quality through reduced air infiltration.
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This proposal provides a solution by permitting a reasonable reduction in the insulation values for pull down stair access
hatches that are less than or equal to 13.5 square feet (approximately 30" X 64") in attic ceilings. This maximum size
accommodates most manufactured products available. The U-value specified at U-0.10 is less stringent than the U-values
specified for the insulated ceilings but is far more stringent than those permitted for skylights in all Climate Zones. Too the size
limit is more stringent than that permitted for skylights which can have one unit up to 15 square feet in size exempted from the
code requirements while all other skylights are less stringent than the pull down stair assembly proposed. Finally, the proposal
also does not allow this reduction to be factored into the U-Factor alternative calculation procedure in N1102.1.4 (R402.1.4) or
the total UA alternative procedure in N1102.1.5 (R402.1.5). This is consistent with the limitations in Section N1102.2.1
(R402.2.1) for ceilings with attic spaces and in Section N1102.3.3 (R402.3.3) for skylights.

Cost Impact: Will not increase the cost of construction
The reduced cost of field installed apparatuses and insulation will offset the cost of the pull-down stair.
RE50-16 :
R402.2.4RODRIGUEZ12855
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The practical implications outweigh the minimal loss of insulation R-value. Experience with products that can
comply with these requirements is a superior method as compared what has been done in the past and provides for a long term
solution.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.2.4 (N1102.2.4) Access hatches and doors. Access doors from conditioned spaces to unconditioned spaces such as
attics and crawl spaces shall be weatherstripped and insulated to a level equivalent to the insulation on the surrounding
surfaces. Access shall be provided to all equipment that prevents damaging or compressing the insulation. A wood- framed or
equivalent baffle or retainer is required to be provided when loose-fill insulation is installed, the purpose of which is to prevent
the loose-fill insulation from spilling into the living space when the attic access is opened, and to provide a permanent means of
maintaining the installed R-value of the loose-fill insulation.
Exceptions:
1. Vertical doors providing access from conditioned to unconditioned spaces that comply with the fenestration
requirements of Table R402.1.2 for the applicable climate zone specified in Chapter 3 shall not be required to comply
with this section.
2. Horizontal pull-down stair-type access hatches in ceiling assemblies that provide access from conditioned to
unconditioned spaces shall not be required to comply with this section provided that such hatches have an average
maximum U-Factor of U-0.10 or an R-value of not less than R-10, have not less than 75% of the panel area having
insulation of an R-value of not less than R-10, have a net area of the framed opening not exceeding 13.5 square feet
and have the perimeter of the hatch edge weather stripped.Horizontal pull-down stair-type access hatches in ceiling
assemblies that provide access from conditioned to unconditioned spaces shall not be required to comply with this
section provided each hatch complies with the following:
2.1 Has an average maximum U-Factor of U-0.10 or an R-value of not less than R-10,
2.2 Has not less than 75% of the panel area having insulation of an R-value of not less than R-10,
2.3 Has a net area of the framed opening not exceeding 13.5 square feet and
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2.4 Has the perimeter of the hatch edge weather stripped.
This exception shall not apply where the U-factor alternative in Section R402.1.4 and the total UA alternative in Section
R402.1.5 are used.
Commenter's Reason: The text of the approved new exception #2 is dense with requirement and limitation. You almost don't
see the limitation that if you are using either of 2 specified design paths, you can't use this exception. We feel that the
proposed revision contained in this public comment will improve the understandability of this new provision and lead to better
enforced.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Disapprove.
Commenter's Reason: The premise of this proposal is that it is difficult to insulate specific types of attic hatches and doors.
Like all components of the building, there are materials that are or simply should not be used to achieve the requirements of
code. Pull down stair attic access panels are one of them. They are difficult if not impossible to insulate hence the
proposal states that up to 25% of the panel does not need be insulated at all. This is a reduction of approximately 11% in the
weighted R-value of a 1000 sqft attic originally insulated to R-38. The reality is that small square footage of poorly insulated or
non-insulated sections of the thermal envelope cause big impacts to the energy performance of the structure.
The committee states that "practical implications outweigh the minimal loss of insulation R-value." The most practical solution
would be not to allow these types of exceptions. Attics should not be used for storage which drop down stairs promote, and
windows are not walls or ceiling and should not be used to access these components. This proposal impacts the Building
Thermal Envelope and should be disapproved.
Assembly: Exception #1 RE50 –
Climate Zone 5
Component
Description

R-value

U-value
Area
1/R

U-value x
area+ UA

Wall R-20

R-20

.05

494

24.7

.32

6

1.92

Vertical doors
providing access from
conditioned to
R3.125
unconditioned spaces
U-.32

Total area

Total UA

500

26.62
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500 / 26.62 = 18.78 This is a reduction of R1.23 approximately 1% not including framing or other wall U-value components like
framing
Total area / Total UA = weighted average R-value
Assembly: Exception #2 RE50 –
Climate Zone 5
Component
Description

R-value

U-value
Area
1/R

U-value x
area+ UA

Ceiling R-38

R-38

..026

986

25.66

Horizontal pull-down
stair-type access
R-10
hatches 75% not
insulated R-1

.1

10.5

1.05

Horizontal pull-down
stair-type access
R-1
hatches 25%
insulated to R-10

1

3.5

3.5

Total area

Total UA

1000

29.16

1000 / 29.16 = 34.29 This is a reduction of approximately R-4 or 11%. This is not including framing or other ceiling U-value
components so it is not a whole ceiling calculation.
Total area / Total UA = weighted average R-value

RE50-16
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RE51-16
R402.2.5 (IRC N1102.2.5)
Proposed Change as Submitted
Proponent : Matthew Hunter (mhunter@awc.org); Loren Ross, representing American Wood Council (LRoss@awc.org)
2015 International Energy Conservation Code
Revise as follows:
R402.2.5 Mass walls. Mass walls for the purposes of this chapter shall be considered above-grade walls of concrete block,
concrete, insulated concrete form (ICF), masonry cavity, brick (other than brick veneer), earth (adobe, compressed earth block,
rammed earth) and heavy timber (solid timber/ , cross-laminated timber, logs), or any other walls having a heat capacity greater
2
2
than or equal to 6 Btu/ft × °F (123 kJ/m × K).
Reason: Cross-laminated timber (CLT) is a new technology developed in Europe that consists of smaller wood pieces factory
glued together to make thick wood sections. It is analogous to large section members currently associated with heavy timber in
the current code. In fact, the 2015 IBC already recognizes CLT as heavy timber construction. This proposal adds CLT to the list
of mass walls and groups solid timber, CLT, and logs in the more general category of heavy timber to be consistent with the rest
of this section.
Cost Impact: Will not increase the cost of construction
This proposal only adds clarity to how CLT should be consider in the residential energy code. No cost increase is anticipated
with this code change.
RE51-16 :
R402.2.5HUNTER12424
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The structure of the language is confusing with all the commas and parenthesis. Suggest a Public Comment
to present the information is a more clear manner.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Paul Coats, PE CBO, representing American Wood Council (pcoats@awc.org) requests Approve as
Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
R402.2.5 Mass walls. Mass walls for the purposes of this chapter shall be considered above-grade walls of concrete block,
concrete, insulated concrete form (ICF), masonry cavity, brick (other than brick veneer), earth (adobe, compressed earth block,
rammed earth) and , solid timber/logs, and cross-laminated timber or any other walls having a heat capacity greater than or
equal to 6 Btu/ft2 × °F (123 kJ/m2 × K).
Commenter's Reason: This public comment attempts to address committee concerns by retaining the existing language
except for the inclusion of cross-laminated timber. This is a full replacement proposal which only adds cross-laminated timber
to the existing section.
Public Comment 2:
Proponent : Loren Ross, representing American Wood Council (LRoss@awc.org) requests Approve as Modified by
this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
R402.2.5 Mass walls. Mass walls for the purposes of this chapter shall be considered above-grade walls of concrete block,
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concrete, insulated concrete form (ICF), masonry cavity, brick (other than brick veneer), earth (adobe, compressed earth block,
rammed earth) and solid timber/logs, mass timber (cross-laminated timber, structural composite timber), or any other walls
2
2
having a heat capacity greater than or equal to 6 Btu/ft × °F (123 kJ/m × K).
Commenter's Reason: Cross-laminated timber (CLT) and structural composite timber are new technologies developed in
Europe that consist of wood pieces factory glued together to make thick wood sections. They are continuous and
homogeneous throughout the wall like solid timber in the current code, so this proposal adds them to the list of mass walls
consistent with solid timber/logs.
During the Committee Action Hearings, RE52-16 was passed, which gives performance criteria for the definition of mass walls.
These meet the performance criteria, but the following reference material would be needed for the calculation: ASHRAE
Handbook of Fundamentals, ANSI/APA PRG 320 Standard for Performance-Rated Cross-Laminated Timber, National Design
Specification for Wood Construction, and Wood Handbook: Wood as an Engineering Material.
Even with these references, the calculation is not direct or without assumptions such as the wood's equilibrium moisture
content. Adding a specific reference to the mass wall list will ease in design without changing the result.

RE51-16
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RE52-16
R402.2.5 (N1102.2.5)
Proposed Change as Submitted
Proponent : Martha VanGeem, self, representing Masonry Alliance for Codes and Standards; Theresa Weston, representing
DuPont Building Innovations (theresa.a.weston@dupont.com); Emily Lorenz, self, representing self (emilyblorenz@gmail.com)
2015 International Energy Conservation Code
R402.2.5 (N1102.2.5) Mass walls. Mass walls for the purposes of this chapter shall be considered above-grade walls
complying with one of the following:
1. Constructed of concrete block, concrete, insulated concrete form (ICF), masonry cavity, brick (other than brick veneer), earth
(adobe, compressed earth block, rammed earth) and solid timber/logs, or any other walls having .
2. Weighing not less than 35 psf of wall surface area.
3. Weighing not less than 25 psf of wall surface area where the material weight is not more than 120 pcf.
4. Having a heat capacity greater than or equal to 6 exceeding 7 Btu/ft2 × °F.
5. Having a heat capacity exceeding 5 Btu/ft2 × °F (123 kJ/m2 × K) where the material weight is not more than 120 pcf.

Reason: The energy-saving benefits of thermal mass are not based on the weight of the wall or the heat capacity, but on the
thermal diffusivity of the materials. It is thermal diffusivity or its components of thermal conductivity, specific heat, and density
that are entered into simulation software to model thermal mass. A simplification of this to ease code compliance is to list the
wall types as currently is done.
This proposal corrects the heat capacity requirement to be based on weight, which is more technically correct, and to align it
with what is in the IECC commercial. Items 2 through 5 match what is in the IECC commercial while still maintaining the
simplified listing of walls in Item 1.
A paper providing more information has been published on this subject and is available upon request: VanGeem, M.G.,
"Optimal Thermal Mass and R-Value in Concrete," First International Conference on Concrete Sustainability, Tokyo, May 2013.

Cost Impact: Will not increase the cost of construction
This proposal simply corrects heat capacity requirements to make them more technically correct and align them with waht is
already in IECC commercial. There is no change in the code requirements that would impact the cost of construction.
RE52-16 :
R402.2.5VANGEEM10454
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: THis proposal adds valuable information needed for material selection.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Disapprove.
Commenter's Reason: The RE52 proposal has a technical problem that has become apparent after the code development
hearing. It has included the option of declaring a wall assembly to be a mass wall if it simply weighs more than 35 psf. This is
provided as a stand-alone means of qualification in item #2 of the proposal. However, there is at least one common condition
where this could result in a mischaracterization and misuse of mass wall R-values and U-factors. For example, a brick veneer
on a light frame wall assembly is typically 35 psf or more. Yet, the brick veneer (or other similar facing) does not make a
wall behave thermally as a mass wall. These facings are typically separated from (thermally disconnected from) the remainder
of the assembly by a vented airspace. Thus, it is inappropriate to allow them to be considered mass walls; but, this proposal
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would allow it. This is a technical flaw that can result in misapplication of the code and the proposal should be disapproved.
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: RE52 should be disapproved because the current proposal creates a loophole that could result in
brick veneer being recognized as a "mass wall," with lesser insulation requirements, even though brick veneer would not
provide the same thermal benefits of traditional mass walls. This would significantly rollback energy efficiency from the 2015
code.
In the current code, the description of above-grade mass walls specifically excludes brick veneer. However, the proposed new
list of options in RE52 (perhaps unintentionally) includes brick veneer walls under the definition of a mass wall. While we do
not oppose some of the additional clarity offered in this proposal, option 2 would result in a rollback in efficiency of 4% at the
national level for these types of homes:
CZ

Mass Wall

1

-8.8%

2

-6.3%

3

-3.2%

4

-3.4%

5

-1.8%

6

-8.2%

7

-8.8%

8

-9.8%

Nat'l Avg

-4.0%

The table above shows the overall reduction in efficiency that results when brick veneer is treated as a mass wall (which has
weaker insulation requirements than wood frame walls). While the reduced insulation requirements for mass walls were
presumably set based on an assumption of greater benefits from the characteristics of a mass wall, these benefits cannot be
assigned to brick veneer. Thus, by adding brick veneer to the broader category of mass walls, RE52 would bring about a
significant reduction in energy efficiency for such walls. Because brick veneer walls can have a weight of 48 psf (per Appendix
A of the Florida Building Code), a code user might argue that they qualify as a mass wall under option 2, which includes an
option for walls weighing not less than 35 psf of wall surface area. While that may not have been the proponent's intent, it could
amount to a substantial loss in energy efficiency. We recommend disapproval of RE52.

RE52-16
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RE56-16
R402.4 (IRC N1102.4), R402.4.1.2 (IRC N1102.4.1.2), R402.4.1.2.1 (New) [IRC N1102.4.1.2.1 (New], R402.4.1.2.1.1 (New)
[IRC N1102.4.1.2.1.1 (New)], R402.4.6 [IRC N1102.4.6) (New)]
Proposed Change as Submitted
Proponent : Sean Maxwell, representing self (maxwellbuildingperformance@gmail.com)
2015 International Energy Conservation Code
Revise as follows:
R402.4 (N1102.4) Air leakage (Mandatory). The building thermal envelope shall be constructed to limit air leakage in
accordance with the requirements of Sections R402.4.1 through R402.4.5 R402.4.6.
R402.4.1.2 (N1102.4.1.2) Testing. The building or dwelling unit shall be tested and verified as having an air leakage rate not
exceeding five air changes per hour in Climate Zones 1 and 2, and three air changes per hour in Climate Zones 3 through 8.
Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827 and reported at a pressure of 0.2 inch w.g. (50
Pascals). Where required by the code official, testing shall be conducted by an approved third party. A written report of the
results of the test shall be signed by the party conducting the test and provided to the code official. Testing shall be performed
at any time after creation of all penetrations of the building thermal envelopebuilding thermal envelope.
During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended
weatherstripping or other infiltration control measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
Where required by the code official, testing shall be conducted by an approved third party.
A written report of the results of the test shall be provided to the code official. The written report shall include:
1.
2.
3.
4.
5.
6.
7.

The name and place of the business of the party conducting the test.
The address of the building which was tested.
The floor area of the conditioned space of the dwelling unit.
The measured air leakage rate of each testing unit.
The date or dates of the test.
A certification by the party conducting the test, indicating the accuracy of the test results.
The signature of the party who conducted the test.

Add new text as follows:
R402.4.1.2.1 (N1102.4.1.2.1) Alternative testing procedure for buildings with two or more dwelling units within the
building thermal envelope. Where two or more dwelling units are located within a building thermal envelope, the following
procedure shall be an alternative to testing in accordance Section R402.4.1.2:
For purposes of testing, the following spaces and areas are defined:
1. Each dwelling unit including each occupiable conditioned space other than a dwelling unit within the building thermal
envelope shall be considered a testing unit.
2. The enclosure surface area of a testing unit shall be the sum of the areas of all of the following:
1. Each exterior wall of the testing unit
2. Each interior wall of the testing unit that abuts another testing unit or units,
3. Each ceiling of the testing unit that abuts another testing unit or units, or abuts unconditioned space.
4. Each floor in the testing unit that abuts another testing unit or units, or abuts unconditioned space.
3. The conditioned-space floor area of a dwelling unit shall be calculated in accordance with BOMA Z65.1 or BOMA Z765.1, as
applicable. Where either of these standards exclude floor areas having a ceiling height of less than 5 feet (1524 mm), such
floor areas shall be included in the calculation of conditioned-space floor area.
Each testing unit shall be tested to verify that the air leakage rate does not exceed 0.3 cubic feet per minute per square foot of
the enclosure surface area of the testing unit. Testing shall be conducted in accordance with ASTM E779 or ASTM E1827
using a blower door. Test results shall be reported at a pressure of 0.2 inches w.g. (50 Pascals). Testing shall be performed at
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any time after creation of all penetrations of the building thermal envelope. During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended weatherstripping or other infiltration control measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
Where required by the code official, testing shall be conducted by an approved third party.
A written report of the results of the test shall be prepared and provided to the code official. The report shall include all of the
following:
1.
2.
3.
4.
5.
6.
7.

The name and place of the business of the party conducting the test.
The address of the building and dwelling unit numbers which were tested.
The conditioned-space floor area of each testing unit.
The air leakage rate at 0.2 inches w.g. (50 Pascals) of each testing unit.
The date or dates of the testing.
A certification by the party conducting the tests which indicates the accuracy of the test results.
The signature of the party who conducted the tests.

R402.4.1.2.1.1 (N1102.4.1.2.1.1) Alternative testing procedure for buildings with more than seven dwelling units.
Where there are more than seven dwelling units within a building thermal envelope, and where approved by the code official,
the following shall be an alternative to the testing of all dwelling units in accordance Section R402.4.1.2.1:
1. Sample sets of not more than seven testing units shall be determined. Each sample set shall include one or
more occupiable common conditioned space, other than dwelling units. Each sample set shall be representative of
all types of dwelling units and occupiable common conditioned spaces other than dwelling units, within the building
thermal envelope.
2. All testing units in the first sample set shall be tested to verify that the air leakage rate does not exceed 0.3 cubic feet
per minute per square foot of enclosure surface area of the testing unit, Where all testing units of the first sample set
tested do not exceed the leakage rate maximum, only one testing unit of each sample set tested thereafter shall be
required to be tested. Where any subsequent test exceeds the air leakage rate maximum, additional testing shall be
required in accordance with the following procedure:
2.1.Two additional testing units in the same sample set shall be tested. Where either of those additional testing
units fail to comply, the remaining untested testing units in the sample set shall be tested. For testing of the
next sample set, all of the testing units in the set shall be tested.
2.2.Where all of testing units of the next sample set tested do not exceed the leakage rate maximum, and where
the code official approves a reduction in the number of units to be tested in future sample set testing, the
testing procedure shall reset to that in Item 2.
R402.4.6 Dwelling unit and townhouse separation walls (Mandatory). Separation walls and ceilings between two or more
dwelling units or between townhouses, all within a building thermal envelope, shall be air-sealed in accordance with Section
R402.4.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ANSI/BOMA Z65.1-1996 Office Buildings: Standard Methods of Measurement
ANSI/BOMA Z765.1-2003 Square Footage Method for Calculating.
Reason: The 2015 International Energy Conservation Code calls for all buildings or dwelling units to be verified with a blower
door as having an air leakage rate not exceeding 3 air changes per hour at 50 Pascals; however, because of the unique
challenges of testing multifamily buildings, some modification to the language is necessary. Without it, there are fewer practical
ways to enforce this code requirement for multifamily buildings. What is proposed here is a modification that would call for a
specific form of testing for multifamily buildings that is easily enforced and would advance the building industry in valuable
ways.
New York State recently adopted the residential portions of the 2015 IECC, and it has considered some modifications to allow
compartmentalization testing of apartments, a method described below. It is more cost-effective, more easily implemented on a
wide basis, and achieves many other benefits for building owners and occupants that other test methods do not. For this
reason, this test method called for in many other guidelines such as ASHRAE 62.2-2013, LEED BD+C: Multifamily Midrise,
New York State's Multifamily Performance Program, and the EPA's ENERGY STAR® Multifamily High Rise program.
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New York State published is proposed 2015 Supplement to the New York State Energy Conservation Construction Code,
containing its recommended changes to the blower door test requirements. We recommend similar language be adopted by the
IECC.
http://www.dos.ny.gov/DCEA/pdf/2015EnergyCodeSupplementdraft20151106.pdf.
(http://www.dos.ny.gov/DCEA/pdf/2015EnergyCodeSupplementdraft20151106.pdf.%20)

Testing Methods
There are several valid ways to test a multifamily building's air leakage with a blower door. Below a few are discussed, but first
we will review terminology. The simplest blower door test on a single family home measures only the leakage of the exterior
envelope, which can be referred to as "exterior leakage." In multifamily buildings, there are lots of other air leakage pathways
besides from the exterior, and a blower door test on a single unit will measure some leakage from outside and some "inter-unit"
leakage from other spaces. Multifamily buildings typically have lots of inter-unit leakage, but it's exterior leakage from the
outside that relates most directly to energy consumption.
Similar to a single-family home test, whole-building leakage testing uses one or more blower door systems to pressurize or
depressurize the entire building at once, measuring all the exterior air leakage in one shot. Because all spaces in the building
are under the same pressure, inter-unit leakage is negated. An excellent description of the process was given by Don Hynek in
Home Energy Magazine in September 2011. For a larger building this method often requires multiple blower doors and
experienced technicians to conduct properly. Factors such as building height, design, stage of construction, and especially
weather on the testing day can make a whole-building test a challenge. Still, this test is quite popular, particularly in Europe.
Another method is guarded blower door testing, which also requires multiple blower doors and experienced technicians to
perform. It also aims to measure exterior envelope leakage by manipulating inter-building pressures with multiple fans. Figure 1
illustrates this technique in more detail. It's called guarded testing because it uses secondary "guard" blower doors placed
around the target unit. These are maintained at the same test pressure as the target unit, which neutralizes any inter-unit
leakage. The result is that only exterior leakage is recorded from the target unit. By moving the doors around a building like a
tic-tac-toe board, the exterior leakage of all the spaces can be isolated and recorded. The time-consuming process requires
experienced operators, a good plan, and several blower doors even for a small multifamily building. This method is often used
for research, but it is also a practical way to test some townhouse building configurations.
By comparison, single-unit or compartmentalization testing (the terms are used interchangeably here) is simpler than other
methods. A single technician with a single blower door moves around the building and tests each unit individually. Because no
steps are taken to nullify leakage from other apartments as in whole-building or guarded testing, this test quantifies leakage
from the exterior walls as well as the interior demising walls, floors, and ceilings of a unit. Experienced technicians will tell you
that it is common for this inter-unit leakage to rival or even exceed that of the exterior leakage. Because exterior leakage is
really what matters for energy use, this test is not very useful for energy cost calculations.
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Which test is best?
Each test has its merits, but when industry professionals including Steven Winter Associates (SWA) were asked to help guide
New York State's codes council on testing language in the building code, they specifically recommended single-unit tests. In
their opinion, guarded blower door testing is most useful as a research tool, and whole-building testing can be too complicated
and expensive to require on a state level. But if single-unit test results are not useful for calculating energy savings, why use
them for an energy-focused building code? The reasons are both practical and forward-thinking.
Above all, for a code provision to be beneficial, it needs to be enforceable. More than the other methods, single-unit testing is
easiest to introduce on a statewide basis. It requires less training, experience, and equipment than whole-building tests. Many
of our nation's network of HERS raters and BPI professionals are all already qualified for it. As described below, the additional
cost to builders in many cases will be less for single-unit tests than for other methods when sampling protocols are used.
There are several complications with conducting whole-building tests on a wide scale that make it more troublesome to require
by code. First, these large tests have high mobilization costs, and there are fewer companies that own either high-powered
fans or multiple blower doors for bigger buildings. Second, the entire building has to be prepared (central exhaust registers
taped, windows locked, central fans switched off, etc.) before the test can be conducted – for a large building this can take
several hours. Workers also cannot enter or leave the building during the test; it must be "locked down." For this reason it is
virtually impossible to do a big blower door test early in construction because work on the building cannot stop. Punch list time
is ideal because fewer workers are present, but fixing big problems at that stage is much more expensive.
A single-unit test can be more useful to builders – it can be used to check progress and identify problems very early in
construction when they are cheaper to fix. A tester can leap-frog and work around other trades in the building, reducing the
disruption to regular workflow. If a unit passes the blower door test early on, the job is done; if not, fixes can be applied and a
retest can be done in minutes. The possibility of demonstrating compliance early is very attractive because it reduces
uncertainty and potential cost at the end of the project. In fact, a higher-volume builder may decide to purchase a blower door
kit and self-check periodically. Wouldn't it be a very positive side-effect if the blower door became a common tool of the builders
of tomorrow?
One might argue that a compartmentalization test yields a number that is essentially useless for energy models because it
measures mostly interior leakage. That is largely true. But the goal of an energy code requirement is to save energy, and
requiring and testing compartmentalization will do that. By paying attention to leaks of all types – interior and exterior – the
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goals of energy conservation will be met.
As for utility incentive programs that reward tight building exteriors, the builder may have to do a whole-building test at the end,
but this is a much less worrisome prospect if many smaller tests have been done all along. Alternatively, some attempts have
been made to find links between single-unit, guarded, and whole-building blower door test data, and to arrive at "factors" for
converting results from single-unit tests to exterior leakage figures that are more useful to energy models. This is as
complicated as it sounds, and the best summary of that research is that more research is needed (Faakye, Arena, and Griffiths
2013). One might argue for an alternative compliance option in the code that allows whole-building testing. But
compartmentalization is a valuable goal in itself, and whole-building and guarded blower door tests do not take it into account.
Voluminous research indicates the benefits of more airtight apartments. Compartmentalized units are safer in a fire because
they reduce transfer of smoke and hot gasses between units. They are healthier because they reduce the transfer of secondhand smoke, odors, and other pollutants between neighbors and attached garages. They are more comfortable because they
help to reduce drafts and cold complaints, and reduce sound transfer between units. They offer better control of heating,
cooling, and ventilation because uncontrolled air movement is minimized. They also reduce pathways for bugs and vermin to
travel between units. Guarded blower door testing and whole-building leakage testing, while they are better at quantifying
energy benefits of a tight exterior, turn a blind eye to these benefits.
Part of the impetus for moving in this direction was years of research into ventilation, airflows, and compartmentalization.
Because multifamily buildings have complex networks of inter-space airflow, controlling the many pathways becomes very
important to ensuring that the air that enters a unit is from a clean, healthy source. It turns out to be extremely hard to get fresh
air into apartments when and where you want it if you don't have substantially airtight apartments. According to research from
SWA and others, exhaust-only ventilation, the most common design in multifamily buildings, often draws more air from other
apartments than it does from fresh sources such as vents in the window or HVAC.
Compartmentalization testing leads the building industry in the right direction. It fosters a natural alliance between fire safety,
health, and energy conservation professionals that other test methods may not. It is easy to explain and understand even for
someone who has never seen a blower door, and the immediate benefits are apparent to builders, residents, and landlords
alike. It also takes the building industry as a whole in a progressive direction by actually quantifying compliance with
requirements for unit separation. Currently, enforcement of unit fire-stopping requirements currently relies on visual inspections
by code officials, so compliance is in practice somewhat subjective. Testing with a blower door backs that assessment up with
a real number that is easy to verify with another test.
It is easy to imagine next steps from here. One obvious step is to require blower door testing of apartments in larger
residentially-classified commercial buildings. It is also possible to look forward a decade to when compartmentalization of other
major spaces – boiler rooms, trash rooms, and even separate leases in commercial buildings – is verified with a blower door.
Who would not like to verify that a boiler room is isolated from the rest of a large building? A quick test with a blower door will
do that. This is the direction the industry should go.

Defining an appropriate building code requirement for compartmentalization testing
After reviewing the advantages of compartmentalization testing over other methods, let us review some reasonable language to
be considered by codes councils considering its adoption. The language that SWA recommended to the NY Codes Council is
largely aligned with language from ASHRAE 62.2-2013, LEED BD+C: Multifamily Midrise, and the EPA's ENERGY STAR®
Multifamily High Rise program, which call for a maximum leakage rate of 0.30 cubic feet of leakage per minute at 50 Pascals
per square foot of apartment envelope area (0.3 CFM50/SF), which includes the floors, ceilings, and interior and exterior walls
of an apartment.
How appropriate is this threshold? Steven Winter Associates maintains a database of multifamily blower door tests that it has
conducted over the past five years in the course of certifying thousands of units of green and high-performance housing in New
York State, and it shows that this threshold is generally achievable. Figure 3 shows graphically the results of over 600 of these
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tests. In the database, 88% of units tested in the SWA portfolio meet 0.30 CFM50/SF. While most of the projects participated in
some sort of utility program that required compartmentalization, it clearly shows that the threshold is within reach for builders
that make an effort.

The changes to the 2015 IECC for New York State's Energy Code were conceived by Steven Winter Associates, Inc., a
consulting and research company with offices in New York, Connecticut, and Washington, D.C. The proposal gained the
support of many in the building science industry, including the following who signed a letter of support:
James P. Stahl Jr., Specified Technologies Inc. – fire protection expert
Armin Rudd, Principal, ABT Systems LLC – recognized expert in multifamily housing research, member of ASHRAE 62.2
Envelopes Subcommittee, expert in code issues surrounding fire-stopping
Paul W. Francisco, Director, Univ. Illinois Weatherization Training Center – expert in indoor air quality research and a
member of ASHRAE 62.2 Envelopes Subcommittee
Terry Brennan, Camroden Associates – expert in building testing and indoor environmental quality; member of ASHRAE
62.2 committee
Richard Leigh, Director of Research, Urban Green Council – leader in green building industry research in New York State
for U.S. Green Building Council's New York Chapter
Asa Foss, Director Residential Technical Solutions, U.S. Green Building Council – expert in technical issues for U.S.
Green Building Council's Leadership in Energy and Environmental Design
Ellen Tohn, Principal and Founder, Tohn Environmental Strategies – recognized expert in indoor environmental quality
research.
Gary Nelson, The Energy Conservatory – inventor of the Minneapolis Blower Door, the widest-selling blower door kit in the
United States and a recognized expert in infiltration testing.
Sean Maxwell, Senior Energy Consultant, Steven Winter Associates – lead researcher on several studies of building
compartmentalization and ventilation performance for DOE Building America

Bibliography:
ASHRAE (2013). ANSI/ASHRAE Standard 62.2-2013 addendum e: Ventilation for Acceptable Indoor Air Quality in Low-Rise
Residential Buildings. Atlanta, GA: ASHRAE. 8.4.1.1 Compliance. Page 5.
https://www.ashrae.org/File%20Library/docLib/StdsAddenda/62_2_2013_2015Supplement_20150226.pdf
(https://www.ashrae.org/File%20Library/docLib/StdsAddenda/62_2_2013_2015Supplement_20150226.pdf)
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ENERGY STAR MFHR Testing and Verification Protocols Version 1.0. Page 75.

http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/mfhr/ENERGY%20STAR%20MFHR%20TV%20Protocols_Version_1_Rev
0544-2a1e
(http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/mfhr/ENERGY%20STAR%20MFHR%20TV%20Protocols_Version_1_Re
0544-2a1e)
Hynek, Don (2011). Blower Door Testing in Multifamily Buildings. Home Energy Magazine. September 2011.
http://www.homeenergy.org/show/article/nav/blowerdoor/id/1711/page/2.
(http://www.homeenergy.org/show/article/nav/blowerdoor/id/1711/page/2.%20)
LEED: Homes Design and Construction. Version 4. Prerequisite 7. Compartmentalization.
Faakye, L. Arena, D. Griffiths (2013). "Predicting Envelope Leakage in Attached Dwellings." July 2013. Washington, DC;
Building America Building Technologies Program, Office of Energy Efficiency and Renewable Energy, U.S. Department of
Energy. http://www.nrel.gov/docs/fy13osti/58669.pdf (http://www.nrel.gov/docs/fy13osti/58669.pdf)
RESNET Sampling Standard.
http://www.resnet.us/rater/Sampling_Standard.pdf (http://www.resnet.us/rater/Sampling_Standard.pdf)

Cost Impact: Will not increase the cost of construction
Cost Comparison
The proposed changes would result in a net cost savings to the construction industry. The reason is that the test methods are
simpler, faster, and can be done by a much wider segment of the industry. In many cases, single-unit tests are less expensive
than whole-building tests because they require significantly less equipment and fewer personnel. The above mentioned
September 2011 article in Home Energy by Don Hynek, a very experienced multifamily professional, gives an example of a
whole-building test of a 50-unit building that used five blower doors and six technicians at a cost of about $6,000, or $120 per
apartment. Single-unit testing may only cost less than whole-building testing if sampling protocols are used. Defined and
carried out correctly, these can be effective and cost-saving. Based on concepts from RESNET's Sampling Standard, SWA
recommended a minimum sampling rate of one in seven units after an initial round of successful tests.
Figure 2 below illustrate cost estimates for testing buildings in a mature market with experienced technicians. A cost comparison
between whole-building testing and single-unit testing is made, for multifamily buildings with interior-entry (shared hallway)
layout and for townhome configuration. The number of man-hours is estimated for a range of building sizes, and a typical cost
for a blower door technician of $90 per hour is assumed. A mobilization cost of $200 per blower door per day to account for
transportation and setup of equipment is included as well. By these estimates, the cost for testing is lower when using singleunit tests, possibly less than half the cost of whole-building tests for buildings of equivalent size. Of course these are only
theoretical figures and vary greatly from project to project, and you are encouraged to make your own estimates.
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RE56-16 : R402.4
(NEW)MAXWELL9968
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The standards indicated are not correct for residential buildings. The re is confusion about what size
buildings this applies to. There needs to be a better definition of zones.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Sean Maxwell, Efficiency Matrix, representing Efficiency Matrix (sean@efficiencymatrix.com); Gayathri
Vijayakumar, Steven Winter Associates, Inc. (gayathri@swinter.com); Asa Foss, representing US Green Building
Council (afoss@usgbc.org); Steven Rocklin, representing T.Y. LIN International (steven.rocklin@tylin.com); Michelle
Tinner, n/a, representing self; Joseph Hill, representing NYSDOS (Joseph.Hill@dos.ny.gov); Colin Genge,
representing Retrotec Inc. (colin@retrotec.com); Kohta Ueno, representing Building Science Corporation
(kohta@buildingscience.com); Steven Winter, Steven Winter Associates, Inc., representing Steven Winter
Associates, Inc. (sw@swinter.com); Steven Rocklin, T.Y. Lin International (srocklin@nycap.rr.com) requests Approve
as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.4.1.2 (N1102.4.1.2) Testing. The building or dwelling unit shall be tested and verified as having an air leakage rate not
exceeding five air changes per hour in Climate Zones 1 and 2, and three air changes per hour in Climate Zones 3 through 8.
Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827 and reported at a pressure of 0.2 inch w.g. (50
Pascals). Testing shall be performed at any time after creation of all penetrations of the building thermal envelope. During
testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended
weatherstripping or other infiltration control measures.
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2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors inlets or outlets for continuous ventilation systems and heat recovery ventilators shall be closed and
sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
Where required by the code official, testing shall be conducted by an approved third party.
A written report of the results of the test shall be provided to the code official. The written report shall include:
1.
2.
3.
4.
5.
6.
7.

The name and place of the business of the party conducting the test.
The address of the building which was tested.
The floor area of the conditioned space of the dwelling unit.
The measured air leakage rate at 0.2 inches w.g. (50 Pascals) of each testing unit.
The date or dates of the test.
A certification by the party conducting the test, indicating the accuracy of the test results.
The signature of the party who conducted the test.

R402.4.1.2.1 (N1102.4.1.2.1) Alternative testing procedure for buildings with two three or more dwelling units within
the building thermal envelope. Where two three or more dwelling units are located contained within one contiguous
building unit, within a single building thermal envelope, the following procedure shall be an alternative to testing in accordance
with Section R402.4.1.2:
For purposes of testing, the following spaces and areas are defined:
1. Each dwelling unit including each occupiable conditioned space other than a dwelling unit within the building thermal
envelope shall be considered a testing unit.
2. The enclosure surface area of a testing unit shall be the sum of the areas of all of the following:
1. Each exterior wall of the testing unit
2. Each interior wall of the testing unit that abuts another testing unit or units,
3. Each ceiling of the testing unit that abuts another testing unit or units, or abuts unconditioned space.
4. Each floor in the testing unit that abuts another testing unit or units, or abuts unconditioned space.
3. The conditioned-space floor area of a dwelling unit shall be calculated in accordance with BOMA Z65.1 or BOMA Z765.1,
as applicable any nationally recognized standard for systematic measurement of multi-unit residential buildings. Where either
of these standards exclude the standard excludes floor areas having a ceiling height of less than 5 feet (1524 mm), such floor
areas shall be included in the calculation of conditioned-space floor area.
Each testing unit shall be tested to verify that the and verified as having an air leakage rate does not exceed exceeding 0.3
cubic feet per minute per square foot of the enclosure surface area of the testing unit in Climate Zones 1 through 8. Testing
shall be conducted in accordance with ASTM E779 or ASTM E1827 using a blower door. Test results shall be reported at a
pressure of 0.2 inches w.g. (50 Pascals). Testing shall be performed at any time after creation of all penetrations of the building
thermal envelope. During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended weatherstripping or other infiltration control measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors inlets or outlets for continuous ventilation systems and heat recovery ventilators shall be closed and
sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
Where required by the code official, testing shall be conducted by an approved third party.
A written report of the results of the test shall be prepared and provided to the code official. The report shall include all of the
following:
1. The name and place of the business of the party conducting the test.
2. The address of the building and dwelling unit numbers which were tested.
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3.
4.
5.
6.
7.

The
floorinches
area of
each
unit.
The conditioned-space
air leakage rate at 0.2
w.g.
(50testing
Pascals)
of each testing unit.
The date or dates of the testing.
A certification by the party conducting the tests which indicates the accuracy of the test results.
The signature of the party who conducted the tests.

R402.4.1.2.1.1 (N1102.4.1.2.1.1) Alternative testing procedure protocol for buildings with more than seven dwelling
units. Where there are more than seven dwelling units within a building thermal envelope, and where approved by the code
official, the following shall be an alternative to the testing of all dwelling units in accordance Section R402.4.1.2.1:
1. Sample sets of not more than seven testing units shall be determined. Each sample set shall include one or
more occupiable common conditioned space, other than dwelling units. Each sample set shall be representative of
all types of dwelling units and occupiable common conditioned spaces other than dwelling units, within the building
thermal envelope.
1. Sample sets of not more than seven testing units shall be determined. Each sample set shall be representative of
all types of dwelling units within the building thermal envelope.
2. All testing units in the first sample set shall be tested to verify that the air leakage rate does not exceed 0.3 cubic feet
per minute per square foot of enclosure surface area of the testing unit, Where all testing units of the first sample set
tested do not exceed the leakage rate maximum, only one testing unit of each sample set tested thereafter shall be
required to be tested. Where any subsequent test exceeds the air leakage rate maximum, additional testing shall be
required in accordance with the following procedure:
2.1.Two additional testing units in the same sample set shall be tested. Where either of those additional testing
units fail to comply, the remaining untested testing units in the sample set shall be tested. For testing of the
next sample set, all of the testing units in the set shall be tested.
2.2.Where all of testing units of the next sample set tested do not exceed the leakage rate maximum, and where
the code official approves a reduction in the number of units to be tested in future sample set testing, the
testing procedure shall reset to that in Item 2.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: 2015 IECC requires that buildings or dwelling units be tested for air leakage, less than 3 or 5 ACH50,
depending on climate zone. In a multifamily building, there is a choice to test the building or the dwelling unit. Unit-level testing
provides an alternative that is lower cost than whole-building testing and has added indoor air quality and health benefits, since
surfaces shared with adjacent dwelling units are included in the test. In a whole-building test, air leakage between units is not
tested. It is important to note that this proposed language is similar to the language adopted by the 2016 Supplement to the
New York State Energy Code and has the support of various national multifamily program administrators interested in the
inherent value in testing air leakage of dwelling units.
The original RE56-16 proposal introduced an alternative metric and threshold (0.30 CFM50/ft2) as an option for testing the
dwelling units of multifamily buildings. This surface area-based metric is used by other programs, like LEED and ENERGY
STAR, and standards like ASHRAE 62.2-2013, to evaluate the air leakage of individual units, rather than buildings. The test
procedure remains the same, but the metric refers to the air leakage of a dwelling unit enclosure, not the building enclosure.
The original RE56-16 proposal introduced language that was meant to clarify the definition of the envelope area of a dwelling
unit when calculating the leakage of that unit. It also introduced language for sampling of units for testing, as this is a reliable
method to minimize costs. A definition of a sampling procedure is necessary as there are often questions related to the number
of dwelling units that must be individually tested in a multifamily building to demonstrate code compliance.
The proposed language allows testing that has an additional benefit relating to sound transmission between units. The IRC
(Appendix K) and IBC (1207) sections on Sound Transmission specifically call for sealing of penetrations. Unlike testing
building air leakage, testing dwelling unit air leakage would actually help confirm that the sealing required for the sound
transmission portions of the code has been completed.
In response to Committee Comment, "The standards indicated are not correct for residential buildings":
The standards originally stated by the proposal were not directly intended for residential buildings. These are ANSI/BOMA
Z65.1-1996 , which is written for office buildings; and ANSI/BOMA Z765.1-2003 which is intended for measurement of single
family dwelling and townhouse measurement. Neither of these standards are directed at multiple family dwelling units, which IS
the intent of the code proposal. There is a standard measurement of multifamily buildings, ANSI/BOMA Z65.4-2010, but this
standard is new to the IECC so cannot be included in the Public Comment phase of the process. A general reference to a
measurement standard is made instead.
In response to Committee Comment, "There is confusion about what size buildings this code change will apply to":
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The language referring to which spaces within a building are subject to testing and the number of units was confusing. The
proposal should apply to buildings with three or more units. This avoids confusion regarding application of the IRC, which deals
with one and two family dwelling units. The proposed language describes the intended application better, and is more specific
about the size of buildings which are affected by the proposal.
In response to Committee Comment, "There needs to be a better definition of zones":
This comment likely refers to climate zones to which this proposeal would apply. It is intended for all climate zones. The basis of
this proposed code change is utilized in three published Standards, which are ENERGY STAR MFHR, LEED for Homes
Midrise, and ASHRAE 62.2-2013. Each of these standards have very similar air leakage requirements which do not vary based
on Climate Design Zone. The ENERGY STAR MFHR compartmentalization requirement is: "A maximum air leakage rate of 0.30
CFM50 per square foot of enclosure is allowed." LEED for Homes Midrise has a mandatory requirement that matches the
ENERGY STAR MFHR compartmentalization requirement. ASHRAE 62.2-2013 orginally required 0.2 CFM50 per ft2 of the
dwelling unit envelope area, but in Addenda D to ASHRAE 62.2-2013, they increased that requirement to 0.3 CFM50, with this
explanation "This change accounts for recent data showing what level of air sealing between units is reasonably achievable in
new multifamily construction, while still providing reasonable protection from contaminants orginating in neighboring units."
The following organizations have expressed their support for this proposal:
New York State Department of State, Division of Building Standards and Codes
New York State Energy Research and Development Authority (NYSERDA) Low-rise Residential and Multifamily New
Construction Programs
US Green Building Council
T.Y. Lin International
Efficiency Matrix
The Energy Conservatory
Steven Winter Associates

Analysis: The strike out of the "N11XX.XX" section numbers of each section of this public comment indicates that the sections
will not be included in Chapter 11 of the International Residential Code.
Proponent : Robb Aldrich, representing Steven Winter Associates (raldrich@swinter.com) requests Approve as
Submitted.
Commenter's Reason: Mandating compartmentalization can provide substantial comfort, IAQ, and energy benefits above and
beyond whole-building air tightness. Testing and verification of compartmentalization is also much more practical and affordable
than whole building tests.
Proponent : John Brochu, representing self requests Approve as Submitted.
Commenter's Reason: Hello,
I can speak to the benefits of a compartmentalization test of a single unit rather than running a guarded or whole-building test.
In addition to reducing stack effect, noise and odor pollution, there are many staging issues that are easily resolved by testing
for compartmentalization of a unit rather than waiting until the end of a project to test the exterior wall only. As someone who
conducts compartmentalization tests almost daily, I'd confirm that the writer identifies some real challenges and that come with
running this test, primarily being the alignment of performance tests with construction schedules that allow for actual
improvements to be made. Since these tests are meaningless unless we can properly correct identified probelms we must allow
for testing in a way that will allow for improvements that are cost effective, actually effective (in stopping leaks), and that enable
buildings and contractors.
In nearly every project (new or rehab) where air sealing is an afterthough or for whatever reason is not addressed starting at
pre-drywall and continuously throughout construction, leakage in demising and exterior walls are a really big problem. Here are
some reasons why.
Penetrations are inevitably located behind mechanical systems and in corners that are impossible to reach once construction is
substantially complete. This leads to.
Project construction teams re-entering a clean finished space and desperately trying to apply whatever type of sealant
possible.
Significant waste of sealant material. Since the product cannot be easily applied, contractors typically will inefficiently use
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a foam can (or four) on a fairly small area in need of sealing, as they awkwardly try to reach around a mechanical system
to reach a leak.
Sloppy application of a product will ultimately lead to gaps with dried foam or caulking in place and the air leak still not
stopped.
This is a great recipe for wasted man-hours, sealing product, less then ideal sealing, and headaches without failure at every
project. If encouraged to find air leaks throughout construction, sealing can be done quickly, cheaply, and most importantly,
effectively.
The writer points out some ways which compartmentalization of a single unit is a much more user friendly approach. Not only
can several "progress" tests be done, but as more and more builders opt to purchase their own blower door kits, this provides a
truly effective tool for contractors to use every day, rather than waiting for a third-party team to arrive with the equipment. I can
speak from experience that teams I work with that invest in this equipment build better buildings and are happy to take much of
the unknown out of what is an already challenging process.
I've found it only takes one time where contractors have to tear out the ceiling of a nicely finished apartment in search of some
leaky hole before they're ready to purchase a blower door and do whatever sealing is needed at all stages in order to prevent
failing leakage tests.
In summary, I think we need to allow for processes that are as user-friendly (or builder-friendly) as possible to allow for these
problems to be easily and effectively resolved. Given the time and budget crunch that is inevitable on all contruction projects
we cannot wait until the end of a project to run our first blower door tests. The best, if not only, way to achive the highest quality
building with the best testing performance results is to fully integrate the builder and trades into this process and enable them
to address building leakage step-by-step. The only thing worse than creating needelessly cumberesome testing proceedures is
to set ourselves up to not be able to address problems when we find them!

Proponent : Steve Klocke, representing self (sklocke@swinter.com) requests Approve as Submitted.
Commenter's Reason: I am writing to voice my support for Sean Maxwell's proposal supporting compartmentalization testing
(0.30 CFM50/ft2) as an alternative to the 3 ACH50 test. I have inspected and tested hundreds of multifamily units, and my
experience is consistent with the justifications for compartmentalization listed in Mr. Maxwell's proposal. Thank you for your
consideration.

Proponent : MAUREEN MAHLE, representing Self (MMAHLE@SWINTER.COM) requests Approve as Submitted.
Commenter's Reason: Compartmentalization testing will be instrumental in accurately and fairly assessing attached homes
and multifamily dwellings. This approach has been well-vetted in high performance building programs including LEED for
Homes, LEED for Homes Multifamily Midrise, ENERGY STAR Homes, ENERGY STAR Multifamily Midrise, and Passive House
Institute US.
Bibliography: Maureen Mahle has certified over 8,000 units of high performance housing under the LEED rating system.
Proponent : Carmel Pratt, representing self requests Approve as Submitted.
Commenter's Reason: By allowing this test, the same goals of energy efficiency will be met with additional benefits like
improved indoor air quality, ventilation, and fire resistance, reduced transmission of toxins, sounds, and pests, as well as
aligning with language from ASHRAE 62.2-2013 and various high performance building rating systems. New York State has
already adopted similar language to IECC 2015 and many building science professionals endorse this proposal.
Proponent : Gayathri Vijayakumar, Steven Winter Associates, Inc., representing self (gayathri@swinter.com)
requests Approve as Submitted.
Commenter's Reason: I agree that multifamily buildings, subject to residential code, should have an alternative testing option.
While some may choose to conduct a whole building test and meet the 3 ACH50, compartmentalization testing is very valuable
for reasons beyond energy efficiency and is required by multiple high performance multifamily building programs. Code should
support that by offering this alternative test procedure.
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RE58-16
R402.4 (IRC N1102.4), R402.4.1.1 (IRC N1102.4.1.1), R402.4.1.2 (IRC N1102.4.1.2), R402.4.1.3 (New) [IRC N1102.4.1.3
(New)], R402.4.1.4 (New) [IRC N1102.4.1.4 (New)]
Proposed Change as Submitted
Proponent : Donald Surrena (dsurrena@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
R402.4 (N1102.4) Air leakage (Mandatory). No change to text.
R402.4.1.1 (N1102.4.1.1) Installation (Mandatory). No change to text.
R402.4.1.2 (N1102.4.1.2) Testing (Mandatory). The building or dwelling unit shall be tested and verified as having an for air
leakage rate not exceeding five air changes per hour in Climate Zones 1 and 2, and three air changes per hour in Climate
Zones 3 through 8. Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827 and reported at a pressure
of 0.2 inch w.g. (50 Pascals). Where required by the code official, testing shall be conducted by an approved third party. A
written report of the results of the test shall be signed by the party conducting the test and provided to the code official. Testing
shall be performed at any time after creation of all penetrations of the building thermal envelope.
During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended
weatherstripping or other infiltration control measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
Add new text as follows:
R402.4.1.3 (N1102.4.1.3) Maximum Air Leakage Rate (Mandatory) The maximum Air Leakage permitted using the
Performance Alternative from Section R405 shall be 6 ACH in Climate Zones 1 and 2, and 5 ACH in Climate Zones 3 through 8
when tested in accordance with Section R402.4.1.2.
R402.4.1.4 (N1102.4.1.4) Leakage Rate (Prescriptive) The building or dwelling unit shall have an air leakage rate not
exceeding 5 air changes per hour in Climate Zones 1 and 2, and 3 air changes per hour in Climate Zones 3 through 8, when
tested in accordance with Section R402.4.1.2.
Reason: These modifications remove the mandatory maximum air-tightness requirement and provide designers and builders
the flexibility to trade off building tightness with other performance path measures while also providing a limit to that flexibility.
Currently the building tightness requirement is mandatory and the 3 and 5 ACH tightness levels, even under ideal
circumstances, are very difficult to achieve. This will provide energy neutral tradeoffs for expensive and sometimes unattainable
requirements with other building improvements. This proposal does not change the stringency or efficiency of the code; it only
increases the flexibility.
DOE has verified that achieving 3 ACH50 is problematic, even in Maryland who has had a 3 ACH requirement for over 3 years
(see chart below).
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Cost Impact: Will not increase the cost of construction
This performance option provides flexibility in meeting the air tightness requirements and would allow less expensive
alternatives for recovering from an unexpected air tightness test failure.
RE58-16 : R402.4SURRENA12449
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Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: A leakage limit of 3 ACH in small houses is problematic to achieve. The energy savings attained by 3 ACH is
very small. A 5 ACH is not a problem to achieve. Flexibility is needed especially where party walls and spinklers are involved.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Approve
as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.4 (N1102.4) Air leakage The building thermal envelope shall be constructed to limit air leakage in accordance with the
requirements of Sections R402.4.1 through R402.4.5.
R402.4.1 Building thermal envelope. The building thermal envelope shall comply with Sections R402.4.1.1 and R402.4.1.2
through R402.4.1.4. The sealing methods between dissimilar materials shall allow for differential expansion and contraction.
R402.4.1.3 (N1102.4.1.3) Maximum Air Leakage Rate (Mandatory) The maximum Air Leakage permitted using the
Performance Alternative from Section R405 shall be 6 ACH in Climate Zones 1 and 2, and 5 ACH in Climate Zones 3 through 8
when tested in accordance with Section R402.4.1.2.
Commenter's Reason: This proposal should be modified as proposed in this public comment. We believe that the current
version is inadvertently technically flawed and must be corrected.
The original proposal adds two new subsections to section R402.4.1. However, the new subsections added by this code
change are not included in the list of sections in the charging section (Section R402.4.1), which could lead some to believe that
they are not required in all circumstances. This proposed modification corrects this omission, which we believe is inadvertent.
It is possible that these issues could be addressed by ICC staff editorially, but we believe it is important that they be fixed so we
have submitted this public comment for a modification.

Public Comment 2:
Proponent : Mike Moore, Newport Ventures, representing Broan-NuTone (mmoore@newportventures.net) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R303.4 Mechanical ventilation. Where the a dwelling unit's thermal envelope is constructed to limit air infiltration rate of a
dwelling unit is 5 air changes per hour or less where tested with a blower door at a pressure of 0.2 inch w.c (50 Pa) leakage in
accordance with Section N1102.4.1.2 N1102.4, the dwelling unit shall be provided with whole-house mechanical ventilation in
accordance with Section M1507.3.
Commenter's Reason: Since 2012, the air tightness requirements of the IECC and the mechanical ventilation requirements of
the IRC have been aligned, ensuring that all dwelling units that are air sealed in accordance with N1102.4 are also provided
with whole house mechanical ventilation for MINIMUM acceptable indoor air quality. As submitted, RE58 will sever this link by
still requiring dwelling units to be built very tight (i.e., 6 ACH50 or tighter), but not ensuring that these tightly built dwelling units
are provided with whole house mechanical ventilation. Without whole house mechanical ventilation, homes with leakage rates
of 6 ACH50 will fall far short of the natural air changes historically supported by the IRC, IMC, and ASHRAE 62.2 for providing
MINIMUM acceptable indoor air quality. Following is a graph that illustrates the daily fresh air changes that can be expected for
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a typical 2,600 square foot, single family home in a climate zone 2 location (i.e., much of Texas, Florida, and the Gulf Coast
states) with an air tightness of 6 ACH50. The chart was created using U.S. DOE's EnergyPlus software and shows that 96% of
the time, occupants are not expected to experience MINIMUM acceptable indoor air quality.

This modification to RE58 ensures that builders get a break with respect to meeting the stringent blower door test, but not at
the cost of poor indoor air quality and the associated risk to public health.
Finally, following is a graph that shows the increase in formaldehyde levels in new homes from a study of actual homes
conducted by Lawrence Berkeley National Laboratory (Hult et. al). When the fresh air exchange rate falls below the historicallytargeted 0.35 air changes per hour, formaldehyde concentrations are seen to spike significantly, exceeding recommended
exposure limits and placing the occupants' health at risk. Approval of RE58 as modified by this public comment would ensure
that occupants have the primary tool necessary to reduce exposure to such harmful pollutants (i.e., a whole-house mechanical
ventilation system).

Bibliography: Hult EL, Willem H, Price PN, Hotchi T, Russell ML, and Singer BC. 2015. Formaldehyde and acetaldehyde
exposure mitigation in US residences: in-home measurements of ventilation control and source control. Indoor Air 25:523-535.
Analysis: The Section R303.4 in this Public Comment is located in the International Residential Code.
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Proponent : Jeremy Field, representing Building Efficiency Resources requests Disapprove.
Commenter's Reason: Nearly every other code proposal to weaken the energy code has been disapproved. There is no
reason to accept this proposal. The failure to achieve a modest level of air tightness at 3 or 5 ACH50 that has been a
Mandatory measure in the code for 2 cycles has more to do with poor planning and execution than cost. The failure by
production builders to meet this Mandatory rate has more to do with poor previous expectations of attentoin to detail and
supervision of subcontractors who were used to haphazardly making holes throughout the building envelope with no
consequences.
It could be argued that previously going from 7 ACH50 to 3 ACH50 was a mistake, and that a proposal such as this may have
been a more rational step back in the 2012 energy code cycle, but now we are 6 years and 2 codes past this requirement going
into effect. Most builders who were not previously able to meet this threshold are now able to at minimum additional cost.
Greater attention to subs poking holes in the house and superior building products becoming more widely available and utiliized
by home builders makes this rollback entirely unnecessary.
Furthermore, by rolling back this provision, there will now be a new unintended consequence of making the Performance code
substantially easier to meet; whereas the Performance code already allowed signficiant tradeoffs in envelope performance
such that code climate builders are still able to achieve compliance with 2x4 R-15 walls, weakening this provision will have a
significant effect in weakening the Performance code which already allows for signficiantly reductions in stringency of building
performance compared to the Prescriptive code.
With a growing interest and execution of Passive House levels of air tightness at 0.5-1 ACH50, there is simply no reason why
home builders need a weaker code that allows them to build homes that are 5-10 leakier in 2018.

RE58-16
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RE60-16
R402.4 , R402.4.1, R402.4.1.1, R402.4.1.2, R402.4.1.3 (New), R402.4.2, R402.4.3, R402.4.4, R402.4.5 (IRC: N1102.4
,N1102.4.1, N1102.4.1.1, N1102.4.1.2, N1102.4.1.3 (New), N1102.4.2, N1102.4.3, N1102.4.4, N1102.4.5)
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
Revise as follows:
R402.4 (N1102.4) Air leakage (Mandatory). No change to text.
R402.4.1 (N1102.4.1) Building thermal envelope. The building thermal envelope shall comply with Sections R402.4.1.1,
R402.4.1.2, and R402.4.1.2 R402.1.3. The sealing methods between dissimilar materials shall allow for differential expansion
and contraction.
R402.4.1.1 (N1102.4.1.1) Installation (Mandatory). No change to text.
R402.4.1.2 (N1102.4.1.2) Testing (Mandatory). The building or dwelling unit shall be tested and verified as having an to
determine envelope air leakage rate not exceeding five air changes per hour in Climate Zones 1 and 2, and three air changes
per hour in Climate Zones 3 through 8. Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827 and
reported at a pressure of 0.2 inch w.g. (50 Pascals). Where required by the code official, testing shall be conducted by an
approved third party. A written report of the results of the test shall be signed by the party conducting the test and provided to
the code official. Testing shall be performed at any time after creation of all penetrations of the building thermal envelope.
During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended
weatherstripping or other infiltration control measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
Add new text as follows:
R402.4.1.3 (N1102.4.1.3) Envelope air leakage (Prescriptive) Envelope air leakage, when tested in accordance with
Section R402.4.1.2, shall not exceed 5.0 air changes per hour in Climate Zones 1 and 2, and 3.0 air changes per hour in
Climate Zones 3 through 8.
Revise as follows:
R402.4.2 (N1102.4.2) Fireplaces (Mandatory). No change to text.
R402.4.3 (N1102.4.3) Fenestration air leakage (Mandatory). Windows, skylights and sliding glass doors shall have an air
infiltration rate of no more than 0.3 cfm per square foot (1.5 L/s/m2), and swinging doors no more than 0.5 cfm per square foot
(2.6 L/s/m2), when tested according to NFRC 400 or AAMA/WDMA/CSA 101/I.S.2/A440 by an accredited, independent
laboratory and listed and labeled by the manufacturer.
Exception: Site-built windows, skylights and doors.
R402.4.4 (N1102.4.4) Rooms containing fuel-burning appliances (Mandatory). In Climate Zones 3 through 8, where open
combustion air ducts provide combustion air to open combustion fuel burning appliances, the appliances and combustion air
opening shall be located outside the building thermal envelope or enclosed in a room, isolated from inside the thermal
envelope. Such rooms shall be sealed and insulated in accordance with the envelope requirements of Table R402.1.2, where
the walls, floors and ceilings shall meet not less than the basement wall R-value requirement. The door into the room shall be
fully gasketed and any water lines and ducts in the room insulated in accordance with Section R403. The combustion air duct
shall be insulated where it passes through conditioned space to a minimum of R-8.
Exceptions:
1. Direct vent appliances with both intake and exhaust pipes installed continuous to the outside.
2. Fireplaces and stoves complying with Section R402.4.2 and Section R1006 of the International Residential Code.
R402.4.5 (N1102.4.5) Recessed lighting (Mandatory). Recessed luminaires installed in the building thermal envelope
envelope shall be sealed to limit air leakage between conditioned and unconditioned spaces. All recessed luminaires shall be
IC-rated and labeled as having an air leakage rate not more than 2.0 cfm (0.944 L/s) when tested in accordance with ASTM E
283 at a 1.57 psf (75 Pa) pressure differential. All recessed luminaires shall be sealed with a gasket or caulk between the
housing and the interior wall or ceiling covering.
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Reason: This proposal increases flexibility by giving builders compliance options for homes with higher envelope air leakage.
Because the existing air leakage requirements are mandatory, builders have limited recourse if a finished home fails to meet the
required leakage level. By allowing air leakage to be traded off through the performance path, builders have the option of
improving other envelope elements to offset higher air leakage, or simply hedging against failed leakage tests by implementing
modest improvements elsewhere in the home.
Energy Savings: The proposal is designed to be energy neutral.
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).
Cost Impact: Will not increase the cost of construction
Because tradeoffs with air leakage are optional, there is no direct cost impact.
Cost-effectiveness: This change is cost-effective in that it is expected to provide neutral energy impact, and is optional.

RE60-16 : R402.4WILLIAMS12243
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This topic was already addressed by RE58-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.4.1.4 Envelope air leakage (Mandatory) Envelope air leakage, when tested in accordance with Section R402.4.1.2,
and used in Section R405 or R406, shall not exceed 6.0 air changes per hour in Climate Zones 1 and 2, and 5.0 air changes
per hour in Climate Zones 3 through 8.
Commenter's Reason: RE60-16 was disapproved in deference to another similar proposal (RE58-16). This public comment
modifies RE60-16 to include mandatory trade-off limits on envelope air leakage when using the Simulated Performance
Alternative (R405) or Energy Rating Index Compliance Alternative (R406). These mandatory limits are consistent with those
approved by the Committee in RE58-16.
Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Submitted.
Commenter's Reason: RE60-16 was disapproved in deference to another similar proposal (RE58-16). DOE stands on its
original Reason statement for RE60-16.

RE60-16
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RE63-16
Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Howard Ahern, representing self (howarda58@msn.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Expanding foam shall not be used to seal
penetrations of the air barrier by refrigerant
Duct shafts, utility penetrations, and flue shafts piping
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.

Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
that on installation readily conforms to the
available cavity space.

Narrow cavities
Garage separation
Recessed lighting

Plumbing and wiring

Air sealing shall be provided between the
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
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Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: Vibration problems of refrigerant piping is well known and is addressed in the International Mechanical Code but not
for sealing of these penetrations .The Department of Energy recommends using only in non -friction areas, as material can
become dry and powdery over time. Constant friction from vibration of the refrigerant piping will degrade and destroy the foam
producing leakage and for this application it should not be used for a sustainable sealing method for this type of penetration.
There are plenty of other materials and methods already being used for this application such as a variety of caulking, sealing,
and gaskets materials. Polyurethane, expandable spray foam is a great product for sealing other pipe penetrations that do not
vibrate or have vibration problems and this change applies only to the sealing of the refrigerant pipe penetrations.
Bibliography: Department of Energy
energy.gov
Caulking
http://www.energy.gov/energysaver/caulking

Cost Impact: Will not increase the cost of construction
Will not increase cost . There are plenty of other materials and methods already being used such as a variety of caulking,
sealing, and gaskets materials. Will save cost associated with air leakage of refrigerant piping penetrations.
RE63-16 : TABLE
R402.4.1.1AHERN11653
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: A prohibition for sealing penetrations in an insulation installation column is not appropriate. The proposed
language just says what to not do and not what to do.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Howard Ahern, representing Airex Mfg requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT
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A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Expanding foam shall not be used to seal
Duct shafts, utility penetrations, and flue shafts penetrations of the air barrier by refrigerant
opening to exterior or unconditioned space shall piping
be sealed.
Shafts, penetrations
Sealing shall allow for expansion and
contraction of dissimilar materials and
mechanical vibration.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
that on installation readily conforms to the
available cavity space.

Narrow cavities
Garage separation
Recessed lighting

Plumbing and wiring

Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

Air sealing shall be provided between the
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.
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a.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Commenter's Reason: Based on the Committees comments the language has been moved to the first column or "Air Barrier
Criteria" and the language modified to "Sealing shall allow for expansion and contraction of dissimilar materials and mechanical
vibration". CE08-16 with the same language for Air Barrier Construction in C402.5.1.1 "Sealing shall allow for expansion and
contraction of dissimilar materials and mechanical vibration" was approved as modified by the Commercial Energy committee.
The same language will harmonizes the sealing requirements and for both residential and commercial penetrations of the air
barrier.
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RE69-16
R202 (IRC N1101.6), Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) GENERAL DEFINITIONS
ADIABATIC.
A condition where there is assumed to be no gain or loss of energy across a building assembly.
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA

INSULATION INSTALLATION
CRITERIA

Common adiabatic walls, floors and
ceilings

An air barrier shall be installed at the
perimeter connections of these walls,
floors and ceilings to the exterior or
unconditioned space.
Air barrier details described in Table
R402.4.1.1 that are adjacent to these
walls, floors and ceilings shall be
installed and sealed.

The installation of any cavity insulation in
these walls, floors and ceilings, for any
purpose including that required for the
fire resistance rating of the assembly,
shall be to a grade 1 installation quality
level.

a.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: The primary reason attached housing is finding it difficult to achieve the air leakage requirements of the IECC is due
to leakage associated with common adiabatic walls, floors, ceilings. These assemblies were removed from this table but they
need attention. Research performed by IBACOS through the Building America Program has indicated that UL already allows
solid air barrier material to be placed in the gap created in shaft wall assemblies. UL has indicated that air sealing is allowed as
well. Treating common adiabatic walls, floors, ceilings just like any other assembly that is located to the exterior or to an
unconditioned space ensures that air sealing and air barriers are installed when tubs, fireplaces, drop ceilings and other details
are built adjacent to them.
The same principals of insulation installation are required when insulating common adiabatic walls, floors, ceilings. The
insulation needs to fully fill the framed cavity and be split around any obstruction in the cavity. As there is a significant amount
of exterior air flowing through these assemblies proper insulation techniques is needed from an efficiency perspective. In
addition, sound flows and is retarded by the same air pockets that retard the flow of energy. Therefore the SDC rating of the
assembly also requires proper installation of insulation.
Lastly, there continues to be a significant disconnect between fire code and energy code. Re-introducing this section to the
code will continue to push the two groups toward a dialog and or Building America and other research organizations to figure
out solutions to the issues these assemblies create.

Cost Impact: Will increase the cost of construction
Properly addressing common adiabatic assemblies will add to the cost of construction but will allow builders to successfully
meet the air leakage requirements of the IECC. Currently air barrier and air sealing details are not being uniformly applied to
common adiabatic assemblies. This proposal would require that be done so the cost associated with this would be for air
barrier materials and labor. It is estimated that the cost would be in the $100-$500 range per unit.
RE69-16 : TABLE
R402.4.1.1SCHWARZ13046
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Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The language is not clear. This forces this building official and fire official to work together to come up with a
solution (versus the code stating a requirement.) There are issues with rated wall assemblies and air sealing. Grade 1 insulation is
not defined by the code. There is a second sentence in the middle column that is redundant with another part of the table.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R202 (N1101.6) General Definitions
ADIABATIC. A condition where there is assumed to be no gain or loss of energy across a building assembly that separates
one adjacent dwelling unit's conditioned space from another adjacent dwelling unit's conditioned space.
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA

INSULATION INSTALLATION
CRITERIA

Common adiabatic walls, floors and
ceilings

An air barrier shall be installed at the
perimeter connections of these walls,
floors and ceilings to the exterior or
unconditioned space.

The installation of any cavity insulation in
these walls, floors and ceilings, for any
purpose including that required for the
fire resistance rating of the assembly,
shall be to a grade 1 installation quality
level.

Fire blocking and air sealing shall be
installed at a dwelling unit's perimeter
connections of common adiabatic walls,
floors, and ceilings, adjacent to other
dwellings and between walls, floors, and
ceilings separating one dwelling unit's
conditioned space from another adjacent
dwelling unit's conditioned space. Fire
blocking and air sealing shall also be
installed at a dwelling unit's walls, floors,
and ceilings adjacent to the exterior and
to unconditioned space.

Common adiabatic walls, floors, and
ceilings shall be insulated as required by
the UL or SDC ratings and insulation
shall be installed according to
manufacturer's instructions within the
framed cavity of the assembly.

Air barrier details described in Table
R402.4.1.1 that are adjacent to these
walls, floors and ceilings shall be
installed and sealed.

a.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Commenter's Reason: The committee was not able to hear the floor modification which increased confusion on the proposed
code addition
The committee felt that the 2nd section in the air barrier table was redundant. "Air barrier details described in Table R402.4.1.1
that are adjacent to a common adiabatic wall, floors, and ceilings shall be installed and sealed against the adiabatic assembly."
The reality is that most home builders do not understand that the adiabatic assembly, although adjacent to another unit,
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behaves more like an exterior wall than an interior wall. Therefore, it is important, in order to meet the air leakage requirements
of the code, to treat the adiabatic assembly as an exterior wall and apply all the air barrier techniques of the table to the
assembly. This sentence offers that guidance to ensure success.
All UL listings allow solid fire blocking material to be installed in the fire rated assembly. In a traditional shaft liner assembly an
example of this would be installing 1" sheet rock in the gap between the fire rated two layers of gypsum and the interior stud
wall held off the gypsum with a clip. UL has also stated that the two layers of gypsum is the fire rated assembly, and therefore
the gaps between fire blocking and other members in the assembly can be sealed. The proposal has been updated to ensure
that there is consistency between UL forelocking requirements ad air sealing requirements of the IECC.

RE69-16
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RE70-16
Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
Plumbing and wiring
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
Shower/tub on exterior wall
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
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Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
Where required to install fire sprinkler
systems outside the building thermal
envelope, the insulation tenting shall be
installed so as to limit the disruption to the
integrity and continuity of the buildings
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that thermal envelope.
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to Where possible, the fire sprinkler systems
fill voids between fire sprinkler cover plates and shall be installed inside the building thermal
envelope to ensure that the integrity and
walls or ceilings.
continuity of the building's thermal envelope
is maintained.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: There continues to be a significant disconnect between fire code and energy code. The current air barrier criterion
for sprinkler installation is more of a recommendation than a fast requirement. Its goal is to promote a tighter building envelop
while not superseding the fire code. In the same way the insulation criteria is designed to ensure that designers think more
about the place of the fire suppression system and the possible alternative systems that are available. In addition, the proposal
begins to allow some level of inspection of the quality of the installation of the insulation that is being installed around the
sprinkler system. Currently, our experience is that the tenting installation is horrendous and there is little or nothing that can be
done to address the situation. If nothing else this proposal will begin a dialogue that can continue for a three year cycle when
maybe more impactful can be proposed.
Cost Impact: Will increase the cost of construction
There may be minimal cost implications associated with this proposal as some inspectors should be requiring re-installation of
the tenting insulation based off of this language. Re-installation fees may be charged and re-inspections fees may occur.
RE70-16 : TABLE
R402.4.1.1SCHWARZ13042
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The language is unenforceable. This is a specific issue that does need to be addressed. Section R403.4.1
already requires protection of insulation.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT
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A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
Plumbing and wiring
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
Shower/tub on exterior wall
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
Electrical/phone box on
electrical or communication boxes or air-sealed
exterior walls
boxes shall be installed.
HVAC register boots that penetrate building
HVAC register boots
thermal envelope shall be sealed to the subfloor
or drywall.
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Where required to install fire sprinkler
systems outside the building thermal
envelope, the insulation tenting shall be
installed so as to limit the disruption to the
integrity and continuity of the buildings
thermal envelope.
Where possible, the fire sprinkler systems
shall be installed inside the building thermal
envelope to ensure that the integrity and
continuity of the building's thermal envelope
is maintained.
When fire sprinklers are installed in areas
subject to freezing they shall be protected
from freezing so as to maintain the integrity of
the Buildings Thermal Envelope. Three
methods for Insulating the fire sprinkler
piping, so as to ensure that piping is on the
conditioned space side of the insulation, shall
be allowed.

Concealed sprinklers

a.

When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

1. Box in the sprinkler line, to move the
thermal envelope around the sprinkler
line, so the bottom edge of the box
is uninsulated drywall adjacent to the
conditioned space. Install insulation
adjacent to the attic side air barrier of
the box, in accordance with table
R402.1.2 ceilings.
2. Place an insulation tent around the
sprinkler line. The tent shall be installed
so the gap created between the pipe
and the conditioned space below is no
wider than 6 times the diameter of the
sprinkler line used. The tenting material
shall come down and contact the air
barrier of the ceiling below within the
defined diameter distance and gaps in
the insulation material shall be filled with
loose fill attic insulation in accordance
with table R402.1.2 ceilings.
3. Bring the sprinkler line completely within
the buildings thermal envelope.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Commenter's Reason: As the committee stated the pervious language was unenforceable but the issue needs to be
addressed. NFPA 13D offers some guidance but it also does not give the code official a code that can be inspected to. This
language maintains the balance between ensuring that the fire sprinkler system will not freeze and the integrity of the buildings
thermal envelope. It is based on sound concepts promoted by NFPA and now Code officials can look at the installation and say
that the installation passes or fails.
http://buildingsciencetech.com/blog/?p=72
Sprinkler Insulation
A Literature Review
Brian Merrifield
Fire Protection Research Foundation
© July 2011
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RE72-16
Table R402.4.1.1 (IRC N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
Plumbing and wiring
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
Shower/tub on exterior wall
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
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Electrical/phone boxes on
exterior walls
HVAC register boots

Concealed sprinklers

a.

Spaces behind electrical/phone boxes on
The An air barrier shall be installed behind
exterior walls shall be insulated or filled by
electrical or communication boxes or air-sealed
insulation that on installation readily conforms
boxes shall be installed.
to the available cavity space.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: This proposal is made for clarification and to ensure a common understanding of the requirment to properly insulate
behind electrical boxes.
Cost Impact: Will not increase the cost of construction
There is no cost implication associated with this proposal as the proposed language change clarifies what already is required
for insulation behind electrical boxes. The space behind electrical boxes is the same as the insulation requirement in narrow
cavities. These cavities are largely being insulated now this language adds additional clarity.
RE72-16 : TABLE
R402.4.1.1SCHWARZ13037
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Sealing around electrical boxes with spray foam could violate the electrical code because it has been
observed where foam has entered and filled boxes.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Submitted.
Commenter's Reason: The committee was concerned with foam or other materials getting in the electrical box during
installation. Currently, foam, insulation, and other construction materials end up in electrical boxes every day during the
construction process. If this is a jurisdictional concern, then the code official should fail the home until the material is cleaned
out of the electrical box. In addition, the comment did not specifically address an aspect of the proposal. The proposal does not
say to foam the penetrations where the wires enter the electrical box, thus allowing for the potential of foam to enter into the
box. It says an air barrier shall be installed behind the box.
RE72-16
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RE73-16
Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.4.1.1
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
Plumbing and wiring
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
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Shower/tub and fireplaces on
exterior wall

Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

The air barrier installed at exterior walls
adjacent to showers and tubs shall separate
themexterior wall from the showers,and
tubs,and fireplaces.
Tub and shower drain trap penetrations through
the subfloor shall be sealed.

Exterior walls adjacent to showers,and tubs,
and fireplaces shall be insulated.

The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: During the last code cycle fireplace cavities dropped off this air barrier and insulation table. This proposal adds the
fireplace back in and clarifies that there must be separation between the exterior wall and the void cavities created by shower,
tub, or fireplaces. The proposal also adds a detail that will enhance house tightness and reduce condensation and moisture
build up on the underside of the tubs and shower pans.
Cost Impact: Will increase the cost of construction
Air sealing and air barrier installation is already occurring in these locations. Small additional cost is expected if builders
stopped installing air barriers in fireplace cavities which in the Colorado market has not happened. In addition, some additional
cost may occur in order to seal the drain trap penetration. However the benefit of this additional air sealing and it alignment
with the intent of the code would outweigh any additional cost.
RE73-16 : TABLE
R402.4.1.1SCHWARZ13035
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Tub/shower drain can be a fire code issue. The text shouldn't read fireplaces but flue shafts.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R402.4.1.1
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT
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A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
Plumbing and wiring
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls shall
separate the exterior wall from showers,
tubs,and fireplaces.
Exterior walls adjacent to showers, tubs, and
Shower/tub and fireplaces on
exterior walls
Tub and shower drain trap penetrations through fireplaces shall be insulated.
the subfloor shall be fire blocked and air sealed.

Electrical/phone box on
exterior walls
HVAC register boots

The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
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Concealed sprinklers

a.

When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Commenter's Reason: The committee felt that the proposal shouldn't read fireplaces but rather flue shafts. RE76 deals
specifically with flue shafts in another section of this table. Exterior walls behind fireplaces are not specifically addressed and
that is what this proposal points out. Fireplaces assemblies are over framed and the drywall air barrier that covers the interior
side, the visible side, of the fireplace assembly is not in alignment with the insulation at the exterior wall behind the fireplace.
This is a defect in the Buildings Thermal Envelope that needs to be addressed.
The second comment addresses the need to seal drain traps under tubs and showers. We are seeing infiltration from this
location as well as air movement that is causing repeated wetting on the back of tubs and shower pans caused by
condensation of water vapor carried with air through these openings.
The committee also mentioned that they felt that traps "can" be a fire issue. Sealing traps in rated floor assemblies must be
protected with fire rated listed material which will also stop air movement. In non-rated floor they currently only need to be draft
stopped. This proposal would force a move from air permeable draft stopping to air impermeable draft blocking all of which is
allowed by the fire code. Language has been added to ensure both fire and air are addressed.

Analysis: For buildings covered by the International Building Code, "fire-blocking" at penetrations of rated floor assemblies is
regulated by Section 714 of the International Building Code. For buildings covered by the International Residential Code, "fireblocking" at penetrations of rated floor assemblies is regulated by Section R302 of the International Residential Code.
RE73-16
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RE74-16
Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT
General requirements

Ceiling/attic

Walls

AIR BARRIER CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal
envelope contains a continuous air
barrier.Breaks or joints in the air barrier shall
be sealed.
The air barrier in any dropped ceiling/soffit
shall be aligned with the insulation and any
gaps in the air barrier shall be sealed.Access
openings, drop down stairs or knee wall doors
to unconditioned attic spaces shall be sealed.
The junction of the foundation and sill plate
shall be sealed.
The junction of the top plate and the top of
exterior walls shall be sealed.
Knee walls shall be sealed.

INSULATION INSTALLATION CRITERIA
Air-permeable insulation shall not be used as a
sealing material.

The insulation in any dropped ceiling/soffit
shall be aligned with the air barrier.
Cavities within corners and headers of frame
walls shall be insulated by completely filling the
cavity with a material having a thermal
resistance of R-3 per inch minimum.
Exterior thermal envelope insulation for framed
walls shall be installed in substantial contact
and continuous alignment with the air barrier.

The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.

Floors (including above
garage and cantilevered
floors)

Crawl space walls
Shafts, penetrations

Narrow cavities
Garage separation
Recessed lighting

Plumbing,and wiring, and
other obstructions.

Rim joists shall be insulated.
Floor framing cavity insulation shall be installed
to maintain permanent contact with the
underside of subfloor decking, or floor framing
cavity insulation shall be permitted to be in
The air barrier shall be installed at any
contact with the top side of sheathing, or
exposed edge of insulation.
continuous insulation installed on the
underside of floor framing and extends from the
bottom to the top of all perimeter floor framing
members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
be covered with a Class I vapor retarder with insulation shall be permanently attached to the
overlapping joints taped.
crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
opening to exterior or unconditioned space
shall be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation that
on installation readily conforms to the available
cavity space.
Air sealing shall be provided between the
garage and conditioned spaces.
Recessed light fixtures installed in the building Recessed light fixtures installed in the building
thermal envelope shall be sealed to the
thermal envelope shall be air tight and IC
drywall.
rated.
Batt insulation shall be cut neatly to fit around
wiring,and plumbing, and other obstructions in
exterior walls, floors, and
ceilings. Alternatively,whereor insulation that on
Penetrations through the air barrier shall be
installation readily conforms to available space
sealed
is used, the insulation shall either extend
behind, or shall encapsulate piping, and
wiring and any other obstructions in insulated
cavities.
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Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the
subfloor or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates
and walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: Plumbing, wiring, and other obstructions penetrate the buildings thermal envelope and where that happens the
penetration must be sealed. When these obstructions are within an insulated cavity the insulation should fully encapsulate the
obstruction as required by the insulation manufacture. This proposal ensures a clearer common understanding of how to
successfully build with these conditions.
Cost Impact: Will not increase the cost of construction
There is no cost implication associated with this proposal as it is primarily clarifying already codified requirements found
elsewhere in the code.
RE74-16 : TABLE
R402.4.1.1SCHWARZ13033
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The existing section language fully describes what is required. There isn't any reason to change it.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT
General requirements

Ceiling/attic

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
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Walls

The junction of the foundation and sill plate
shall be sealed.
The junction of the top plate and the top of
exterior walls shall be sealed.
Knee walls shall be sealed.

Cavities within corners and headers of frame
walls shall be insulated by completely filling
the cavity with a material having a thermal
resistance of R-3 per inch minimum.
Exterior thermal envelope insulation for
framed walls shall be installed in substantial
contact and continuous alignment with the air
barrier.

The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.

Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring, plumbing, andor other obstructions in
exterior walls, floors, and ceilings,
or Alternatively,where insulation that on
installation readily conforms to
Plumbing, wiring, and other
All P penetrations through the air barrier shall
the available space is used, the
obstructions.
be sealed
insulation shall either extend behind or shall
encapsulatecompletely surround piping,
wiring and any, or other obstructions in
insulated cavities. exterior walls, floors, and
ceilings
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
Shower/tub on exterior wall
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
Electrical/phone box on
electrical or communication boxes or air-sealed
exterior walls
boxes shall be installed.
HVAC register boots that penetrate building
HVAC register boots
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
Concealed sprinklers
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.
a.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Commenter's Reason: The committee states that, " There isn't any reason to change" this section of code. There are many
things that penetrate the building envelope between conditioned space and unconditioned space that are not specifically called
out. The general section of this table states that breaks and joints in the air barrier need to be sealed but it does not talk
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specifically about penetrations by obstruction such as pipes or wiring. In order to ensure that the air leakage targets are
attainable this table is being used in the field as a guide to what needs to be sealed. It is our experience that it is almost an
excellent guide. Things such as gas lines, blocking, strapping, etc. are neglected, so being crystal clear that every penetration
must be sealed is only prudent.
RE74-16
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RE76-16
Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening, or other similar penetrations to exterior
or unconditioned space shall be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
Plumbing and wiring
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
Shower/tub on exterior wall
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
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Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: This proposal is made strictly for clarification and understanding for those practitioners or the code that utilize this
table.
Cost Impact: Will not increase the cost of construction
There is no cost implication associated with this proposal, as the requirements of the code are not proposed to change, rather
the proposed language clarifies the intent of the current code.
RE76-16 : TABLE
R402.4.1.1SCHWARZ13030
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: What are similar penetrations? It is not known.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Submitted.
Commenter's Reason: The committee focused on the language "other similar penetrations". It can be construed that all
similar penetrations have been addressed in this table already. Pipe, wiring, etc. However, in the field we see holes to
nowhere, gas lines, low voltage wiring, decorative wall bump outs, nooks, arched entries, and more that create a direct path or
shaft from conditioned space to unconditioned space. Being crystal clear that every penetration must be sealed is only
prudent.
RE76-16
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RE77-16
R402.2.11 (IRC N1102.2.11), Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Delete without substitution:
R402.2.11 (N1102.2.11)Crawl space walls. As an alternative to insulating floors over crawl spaces, crawl space walls shall be
permitted to be insulated when the crawl space is not vented to the outside. Crawl space wall insulation shall be permanently
fastened to the wall and extend downward from the floor to the finished grade level and then vertically and/or horizontally for at
least an additional 24 inches (610 mm). Exposed earth in unvented crawl space foundations shall be covered with a continuous
Class I vapor retarder in accordance with the International Building Code or International Residential Code, as applicable. All
joints of the vapor retarder shall overlap by 6 inches (153 mm) and be sealed or taped. The edges of the vapor retarder shall
extend not less than 6 inches (153 mm) up the stem wall and shall be attached to the stem wall.
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in vented or unvented crawl
spaces shall be covered with a Class I vapor
Where provided instead of floor insulation,
retarder in accordance with the International
insulation shall be permanently attached to
BuildingCode or International Residential
the crawlspace walls.
Code, as applicable. with overlapping joints
As an alternative to insulating floors over
taped
crawl spaces where the crawl space is not
vented to the outside, crawl space walls shall
be insulated.
Crawl space walls
Seams and edges of the vapor retarder shall
overlap by 6 inches (153 mm) and shall be
Crawl space wall insulation shall be
sealed. The edges of the vapor retarder shall
extend not less than 6 inches (153 mm) up the permanently fastened to the wall and extend
stem wall of the foundation and shall be sealed from the crawl space floor to the sill plate
to the stem wall, or other potential obstructions attached to the top of the foundation.
in the space.
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Shafts, penetrations

Duct shafts, utility penetrations, and flue shafts
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
that on installation readily conforms to the
available cavity space.

Narrow cavities
Garage separation
Recessed lighting

Plumbing and wiring

Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

Air sealing shall be provided between the
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: Delete Section R402.2.11 Crawl Space walls as the prescriptive crawl space provisions of the IECC were essentially
being reproduced in this mandatory table. The reality is that they should be mandatory for all pathways through the code to
ensure that the intent of the code is maintained. This proposal puts the provisions in the correct place and clarifies some areas
that have been confusing to practitioners of the code for years. For example, in the past the code required that the crawl wall
insulation extend downward from the floor to the finished grade level and then vertically and/or horizontally for at least an
additional 24 inches. I have never seen the insulation installed in this fashion and code officials and builder alike never
understood if the finished grade referred to the interior grade of the crawl space or the exterior finished grade. This proposal
clearly states how the wall insulation needs to be installed.
Cost Impact: Will increase the cost of construction
There could be a small cost implication associated with this proposal. This proposal takes this prescriptive requirement and
makes it mandatory which will have minimal to no cost implication as crawl spaces are being insulated now. This language
clarifies the current intent of the code and does not add additional significant cost burdens. If there are any cost burdens it
would be in the $100 range to do what they need to correctly.
RE77-16 :
R402.2.11SCHWARZ13027
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: It is preferred to keep provisions in section language. People have been trained to understand section
language.
Assembly Action:

None
Individual Consideration Agenda
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Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.2.11 Crawl space walls. As an alternative to insulating floors over crawl spaces, crawl space walls shall be permitted to
be insulated when the crawl space is not vented to the outside.
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
As an alternative to insulating floors over
crawl spaces where the crawl space is not
Exposed earth in vented or unvented crawl
vented to the outside, crawl space walls shall
spaces shall be covered with an air
be insulated.
barrier/Class I vapor retarder in accordance with
the International BuildingCode or International Crawl space walls shall be permitted to be
Residential Code, as applicable.
insulated when the crawl space is not vented
Crawl space walls

Shafts, penetrations

to the outside.

All joints, seams, and edges of the air
barrier/vapor retarder shall overlap by 6 inches
(153 mm) and shall be sealed. The edges of the
air barrier/vapor retarder shall extend not less
than 6 inches (153 mm) up the stem wall of the
foundation and shall be sealed to the stem wall,
or other potential obstructions in the space.

Crawl space wall insulation shall be
permanently fastened to the wall and extend
from the crawl space floor to the sill plate
attached to the top of the foundation.

Duct shafts, utility penetrations, and flue shafts
opening to exterior or unconditioned space shall
be sealed.

Narrow cavities
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Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
that on installation readily conforms to the
available cavity space.
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Garage separation
Recessed lighting

Plumbing and wiring

Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

Air sealing shall be provided between the
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Commenter's Reason: The committees primary comment was that people are trained to understand section language.
Section language only pertains to the prescriptive path of the code and some of that language needs to be carried out
regardless of the pathway chosen. Per the committee's direction, this public comment addresses this point by keeping the
section language that is pertinent to the prescriptive paths of the code while moving the language that should apply to all
pathways to a mandatory section of the code so that it addresses all pathways in the code. Language was modified to make it
more clear.
RE77-16
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RE78-16
Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
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Floors (including above
garages, and cantilevered
floors, and vented crawl space
floors)

Floor systems shall have a continuously
sealedThe air barrier shall be installed at any
exposed edge or perimeter framing membersof
insulation.

Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking so as to
maintain insulations designed loft or readily
fill the available cavity space. or floor framing
cavity insulation shall be permitted to be in
contact with the top side of sheathing,
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Where any obstruction, such as a duct or
pipe, is installed in the floor cavity, floor
cavity insulation shall be installed in
accordance with one of the following
methods:
Method A:
The insulation shall be installed to be in
permanent contact with the underside of the
subfloor decking. The insulation shall fully
encapsulate the obstruction. The insulation
shall be in permanent contact with the
underside of the obstruction and provide an
R-value of not less than R-19 between the
obstruction and the unconditioned space
below the obstruction.
Method B:
The insulation shall be installed so that the
required thickness of insulation extends from
the bottom edge of the floor framing members
up towards the subfloor decking, provided
that both of the following are installed:
1.
Continuous insulation having an Rvalue of not less than R-5 is installed across
the bottom edge of the floor framing
members, and supports the insulation within
the floor cavities.
2. Any exterior rim joists or exterior wall
sheathing exposed to floor framing cavities
shall be provided with insulation having an Rvalue of not less than that required for the
exterior walls of the building, for the full
height of the floor framing cavity.

Crawl space walls
Shafts, penetrations

Narrow cavities
Garage separation
Recessed lighting

Plumbing and wiring

Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
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Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: Floor systems over unconditioned spaces are notoriously difficult to insulate so they perform to meet the occupant's
expectation and the efficiency goals of the code. This proposal begins by ensuring that all floor systems over unconditioned
spaces are clearly defined. Next, floor systems being walls that are laid flat, this proposal ensures that a continuous air barrier
system is incorporated with in the components of the buildings thermal envelope created by the floor system. Lastly, the
proposal ensues that batt insulation is not overly compressed by stay wire used to hold the insulation against the surface it is
intended to insulate (the subfloor). In addition, the proposal clarifies how to build a floor system that performs well when
obstructions, such as ducts, are installed in the system. Option A describes the way the code traditionally has dealt with
obstructions in the prescriptive path utilizing footnote "G" of the R-value table R402.1.2. Option B better explains Joe Lstiburek'
s codified method (since the 2015 IECC) of allowing a space for the obstruction between the insulation and the subfloor if
continuous insulation is installed on the underside of the floor system and insulation fully extends from the bottom to the top of
all vertical perimeter floor framing members.
See attached detail from the City of Fort Collins for option A

Cost Impact: Will not increase the cost of construction
This proposal would not add additional cost as it merely more clearly describes what is already required.
RE78-16 : TABLE
R402.4.1.1SCHWARZ13021
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is dealing with a nuance that is better off in a user's guide, not the code.
Assembly Action:

2016 ICC PUBLIC COMMENT AGENDA

None

Page 317

Individual Consideration Agenda
Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.2.8 Floors. Floor framing-cavity insulation shall be installed to maintain permanent contact with the underside of the
subfloor decking.
Exception: The floor framing-cavity insulation shall be permitted to be in contact with the topside of sheathing or
continuous insulation installed on the bottom side of floor framing where combined with insulation that meets or exceeds
the minimum wood frame wall R-value in Table 402.1.2 and that extends from the bottom to the top of all perimeter floor
framing members.
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
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Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking so as to
maintain the insulations designed loft or
readily fill the available cavity space,
or floor framing cavity insulation shall be
permitted to be in contact with the top side of
the sheathing below,
or continuous insulation shall be installed on
the underside of floor framing, minimum R-10,
when combined with cavity insulation that
meets or exceeds the minimum floor R-value
in table 402.1.2.
Whenever floor cavity insulation is not in
contact with the subfloor it must extend from
the bottom to the top of all perimeter floor
framing rim joist members and meet or
exceeds the minimum wood frame wall Rvalue in Table 402.1.2
Where any obstruction, such as a duct or
pipe, is installed in the floor cavity, floor
cavity insulation shall be installed in
accordance with one of the following
methods:
Method A:
The insulation shall be installed to be in
permanent contact with the underside of the
subfloor decking. The insulation shall fully
encapsulate surround the obstruction. The
Floor systems shall have a continuously sealed
insulation shall be in permanent contact with
Floors (including above
air barrier installed at any exposed edge or
the underside of the obstruction and provide
garages, cantilevered floors,
perimeter framing members and on all six sides
an R-value of not less than R-19 between the
and vented crawl space floors)
of the framed floor cavity.
obstruction and the air barrier/sheathing
below, sperating the cavity
from unconditioned space. below the
obstruction.
Method B:
Floor framing insulation shall be permitted to
be in contact with the exterior sheathing at
the bottom of the insulated cavity at the
minimum R-value required in table R402.1.2
for floors, when the obstruction is held
completely above the installed insulation and
where insulation extends from the bottom to
the top of all perimeter floor framing members
and meets or exceeds the minimum wood
frame wall R-value in Table 402.1.2.
The insulation shall be installed so that the
required thickness of insulation extends from
the bottom edge of the floor framing members
up towards the subfloor decking, provided
that both of the following are installed:
1.
Continuous insulation having an Rvalue of not less than R-5 is installed across
the bottom edge of the floor framing
members, and supports the insulation within
the floor cavities.
2. Any exterior rim joists or exterior wall
sheathing exposed to floor framing cavities
shall be provided with insulation having an Rvalue of not less than that required for the
exterior walls of the building, for the full
height of the floor framing cavity.
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Crawl space walls
Shafts, penetrations

Narrow cavities
Garage separation
Recessed lighting

Plumbing and wiring

Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Commenter's Reason: The committee was unable to hear a floor modification for this proposal so additional confusion was
created. There is not a clear path and there was not enough time to developing a user guide as an appendix in the code as
recommended by the committee, so I have chosen to resubmit as modified including language that should have shown up in the
original floor modification but did not..
Currently the code clumsily addresses the nuances of insulating a floor system. Since the language is confusing and it is
unclear how to implement the exceptions allowed in section R402.2.8, a floor modification was worked on in collaboration with
Joe Lstiburek that sought to better clarify the intent of the exception he was able to place into the code in 2015. Because of
this I believe the committee is incorrect that this section belongs in a user's guide, it is in the code now but few is
any understands how to use it. On the contrary, I believe the modified language clarifies how to build a floor assembly that
performs to the intent of the code and is placed to clearly denote that all pathways need to comply with the requirements if the
option is utilized.
Section language in R402.2.8 now remains in this proposal as floors should continue to be referenced there. This public
comment shortens Section R402.2.8, the section language, in order to make it clear that there are prescriptive and mandatory
requirements/options when dealing with floor assemblies.

RE78-16
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RE79-16
Table R202 (New) [N1101.6 (New)], Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) ENCAPSULATED. Where insulation has been surrounded on all sides by a continuous air barrier.
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
The insulation for rim joists shall be
Rim joists
Rim joists shall include thean air barrier.
encapsulated insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
Plumbing and wiring
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
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Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: Insulation traps pockets of air, and the stagnate pocket or air retards the flow of heat from warm to cold. If air
permeable insulation it not encapsulated it cannot trap a stagnate pocket of air. More often than not, rim joist insulation is
installed without being encapsulated. This section of code is clarified by this proposal as it takes away confusion by clearly
stating that an air barrier is needed for air tightness and encapsulation is needed for the insulation to function. In the past,
most did not know what to do. Batts were placed in the rim joist and that component of the buildings thermal envelope
continued to be weak.
Encapsulated: Reason Statement:
Six sided encapsulation has become the terminology that is used by inspectors to explain to builders and insulators how air
permeable insulation needs to be installed inside of building cavities. The code as well as programs such as EnergyStar have
been defining and requiring cavity insulation installs that are encapsulated on all six sides for years now. Examples from IECC
table R402.4.1.1 include the requirement to install an air barrier behind a tub or fireplace on an exterior wall. In these
applications, where the drywall is not continuously run in alignment with the air permeable insulation, additional air barrier
installation is needed to get encapsulation of the insulation. Why is this needed? Insulation creates its ability to retard the
movement of heat by trapping pockets of air. By encapsulating the insulation in a six sided cavity insulation is able to create a
stagnate pocket of air that functions as the manufacture intended to retard heat flow.

Cost Impact: Will increase the cost of construction
There is likely to be a small cost implication with this proposal as Builders determine the most cost effective way to encapsulate
the insulation in the rim joist. The easiest way to achieve this would be to use blown foam but more cost effective means will
be developed as builders and insulators concentrate on the issue. It is expected that the short term cost impact would be
between $100- 500 as the average cost of spray foam is $1/lineal sqft. If there is 200 feet of rim joist that would be $200.
RE79-16 : TABLE
R402.4.1.1SCHWARZ13018
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal would increase the cost of construction, contrary to what the proposal cost impact states.
There is insufficient information regarding the benefit of doing this.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
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Modify as Follows:
2015 International Energy Conservation Code
R202 (N1101.6) ENCAPSULATED. Where insulation has been surrounded on all sides by a continuous air barrier.
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
General requirements
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joist The insulation for rim joists shall be
encapsulated.enclosed by an air barrier on
Rim joists
Rim joists shall include an air barrier.
all six sides of the insulated cavity.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
Plumbing and wiring
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
Shower/tub on exterior wall
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
Electrical/phone box on
electrical or communication boxes or air-sealed
exterior walls
boxes shall be installed.
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HVAC register boots

Concealed sprinklers

a.

HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Commenter's Reason: The committee felt that the proposed definition in this and other proposals were problematic, so the
definition has been removed as well as the language in the proposal that I originally felt warranted the new definitions.
Insulation that is not enclosed by an air barrier clearly does not perform. Infrared imagery demonstrates this time and again.
The committee did not agree with my cost statement that the incremental cost for installing a proper air barrier in the assembly
would be between $100-500. The pricing I received from insulators in my climate zone is that spray foam cost is $1 per lineal
foot. One 4800sqft home we worked on recently has 360 feet of rim joist area which should cost $360 to spray with 1" of
closed cell foam and $720 to spray with 2". Insulating with an R-19 batt would cost approximately $250, so the incremental
cost increase would be $470. Very close to my estimate.
Just because this detail may cost more than anticipated does not mean that it is not the correct thing for the code to require to
ensure that the building performs to the levels that are required. Unlike the past, there are now multiple option which a builder
can choose from to accomplish this detail, so the most cost effective option can be chosen for any specific project. Insulated rim
board, spray foam, foil faced polyisocyanurate, TJ® Insulated Rim Board, High-Rim insulated rim joist, and others.
Contrary to the committee's statement, "nsufficient information regarding the benefit of doing this", Building Science
Corporation, Building America solution center, and other research and publications document the importance of properly
sealing an insulating the rim joist.
http://buildingscience.com/documents/information-sheets/critical-seal-spray-foam-at-rim-joist
(http://buildingscience.com/documents/information-sheets/critical-seal-spray-foam-at-rim-joist)
https://basc.pnnl.gov/resource-guides/garage-rimband-joist-adjoining-conditioned-space (https://basc.pnnl.gov/resourceguides/garage-rimband-joist-adjoining-conditioned-space)
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RE81-16
R202 (New) [IRC N1101.6 (New)], Table R402.4.1.1 )IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) ENCAPSULATED. Where insulation has been surrounded on all sides by a continuous air barrier.
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT
General requirements

Ceiling/attic

Walls

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
The junction of the foundation and sill plate
shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the rim board to the sill plate
the cavity with a material having a thermal
and the subfloor shall be sealed.
resistance of R-3 per inch minimum.
The junction of the bottom plate to the subfloor
on exterior walls shall be sealed
Exterior thermal envelope insulation for
The junction of the top plate and drywall
framed walls shall be installed in substantial
adjacent to unconditioned spaces the top of
contact and continuous alignment with the air
exterior walls shall be sealed.
barrier.

Knee walls shall be encapsulated and sealed.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.

Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
Air sealing shall be provided between the
Garage separation
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
Recessed lighting
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
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Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.

Plumbing and wiring

Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Reason: DOE Building America and other studies continually demonstrate that air sealing of the specific wall components
added in this proposal help to ensure a tight enclosure. In order to reach the code required air leakage targets more specific
direction needs to be given in this table with regards to the criteria that is required to seal. We are seeing that air tightness is
not only important to attain our goals of durability, comfort, health and safety, as well as efficiency, but is achievable when more
clear and precise direction is given.
New Definition
Encapsulated: Where insulation has been surrounded on all sides by a continuous air barrier.
Six sided encapsulation has become the terminology that is used by inspectors to explain to builders and insulators how air
permeable insulation needs to be installed inside of building cavities. The code as well as programs such as EnergyStar have
been defining and requiring cavity insulation installs that are encapsulated on all six sides for years now. Examples from IECC
table R402.4.1.1 include the requirement to install an air barrier behind a tub or fireplace on an exterior wall. In these
applications, where the drywall is not continuously run in alignment with the air permeable insulation, additional air barrier
installation is needed to get encapsulation of the insulation. Why is this needed? Insulation creates its ability to retard the
movement of heat by trapping pockets of air. By encapsulating the insulation in a six sided cavity insulation is able to create a
stagnate pocket of air that functions as the manufacture intended to retard heat flow.

Cost Impact: Will increase the cost of construction
The code requires that the home is air tight and these are the areas of the home that specifically help ensure that the level of
tightness is achievable. Therefore cost increases associated with this proposal should be minimal as these features will be part
of a total air sealing package that is already happening. That being said, the clarifications of the required areas to be sealed,
point out areas that have not been addressed well due to the poor language previously used and therefore some cost increase
will be caused by this proposal. It is estimated that the cost for materials and labor would be in the $50 - $150 range and the
benefit would be consistent passage of the air leakage requirements of this code.
RE81-16 : TABLE
R402.4.1.1SCHWARZ13010
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The definition is problematic. Suggest a public comment to make the proposal specific to knee walls.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R202 (N1101.6) ENCAPSULATED. Where insulation has been surrounded on all sides by a continuous air barrier.
TABLE R402.4.1.1 (N1102.4.1.1)
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT
General requirements

Ceiling/attic

AIR BARRIER CRITERIA
INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be installed in the
building envelope.The exterior thermal envelope Air-permeable insulation shall not be used as
contains a continuous air barrier.Breaks or
a sealing material.
joints in the air barrier shall be sealed.
The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
The junction of Seal the foundation and to the
sill plate. shall be sealed.
The junction of Seal the rim board to the sill
plate.

Walls

and the Seal the rim board to the subfloor shall
be sealed.
The junction of the bottom plate to the subfloor
on exterior walls shall be sealed
The junction of Seal the top plate adjacent
toand drywall adjacent to unconditioned
spaces the top of exterior walls shall be
sealed.to the drywall.

Cavities within corners and headers of frame
walls shall be insulated by completely filling
the cavity with a material having a thermal
resistance of R-3 per inch minimum.
Exterior thermal envelope insulation for
framed walls shall be installed in substantial
contact and continuous alignment with the air
barrier.

Seal the bottom plate to the subfloor on exterior
walls.
Knee walls shall be encapsulated enclosed
and sealed with an air barrier on all six sides of
the framed/insulated caviity.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
Narrow cavities
that on installation readily conforms to the
available cavity space.
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Garage separation
Recessed lighting

Plumbing and wiring

Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

Air sealing shall be provided between the
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Commenter's Reason: The committee felt that the proposed definition, added for clarification, was problematic, so the
definition has been removed as well as the language in the proposal that I originally felt warranted the definitions.
This proposal addresses the high and low side holes in the continuous air barrier system of the building that are most
problematic by clarifying the ambiguous language that is currently written. The committee recognized that a second attempt
was needed and suggested limiting the changes to knee walls, but this proposal was not only about knee walls. I believe that
nobody knows what is meant by current language "the junction of the top plate and the tope of exterior walls shall be sealed."
This revised proposal addresses the committees concern as well as clarifies the language of what needs to happen to address
these problem leakage areas in building.

RE81-16
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RE82-16
R202 (New) (IRC N1101.6 (New)], Table R402.4.1.1 (IRC Table N1102.4.1.1)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) ENCAPSULATED. Where insulation has been surrounded on all sides by a continuous air barrier.
R202 (N1101.6) GRADE 1 INSULATION INSTALLATION. An insulation installation method defined in the RESNET/ICC
Standard 301 that aligns with all manufacturer's installation instructions to limit the reduction in R-value caused by poor
installation of the insulation system.
Revise as follows:
TABLE R402.4.1.1 (N1102.4.1.1))
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

General requirements

AIR BARRIER CRITERIA

INSULATION INSTALLATION CRITERIA
Air-permeable insulation shall not be used as
A continuous air barrier shall be installed in the
a sealing material.
building's thermal envelope.
Air- permeable insulation shall be
encapsulated inside an air barrierᵇ.
The exterior thermal envelope contains a
continuous air barrier.
All insulation installation shall be in
accordance with manufacturer instructions
Breaks or joints in the air barrier shall be
and Grade 1 insulation installation to limit the
sealed.
reduction of R-value.
A continuous air barrier shall be provided
throughout the building thermal envelope. The Verification and certification of insulation
air barriers shall be located on the inside or
installation shall be in accordance with
outside of the building envelope, within the
Section R303
assemblies comprising the envelope, or any
combination thereof.

The air barrier in any dropped ceiling/soffit shall
be aligned with the insulation and any gaps in
The insulation in any dropped ceiling/soffit
Ceiling/attic
the air barrier shall be sealed.Access openings,
shall be aligned with the air barrier.
drop down stairs or knee wall doors to
unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
walls shall be insulated by completely filling
The junction of the foundation and sill plate
the cavity with a material having a thermal
shall be sealed.
resistance of R-3 per inch minimum.
Walls
The junction of the top plate and the top of
Exterior thermal envelope insulation for
exterior walls shall be sealed.
framed walls shall be installed in substantial
Knee walls shall be sealed.
contact and continuous alignment with the air
barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
framing cavity insulation shall be permitted to
Floors (including above garage The air barrier shall be installed at any exposed
be in contact with the top side of sheathing,
and cantilevered floors)
edge of insulation.
or continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
Crawl space walls
be covered with a Class I vapor retarder with
insulation shall be permanently attached to
overlapping joints taped.
the crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
Shafts, penetrations
opening to exterior or unconditioned space shall
be sealed.
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Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation
that on installation readily conforms to the
available cavity space.

Narrow cavities
Garage separation
Recessed lighting

Plumbing and wiring

Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

Air sealing shall be provided between the
garage and conditioned spaces.
Recessed light fixtures installed in the
Recessed light fixtures installed in the building
building thermal envelope shall be air tight
thermal envelope shall be sealed to the drywall.
and IC rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the subfloor
or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

b. Insulation shall not be required to be encapsulated in unconditioned attic spaces.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ANSI/RESNET/ICC 301-2014 Standard for the Calculation and Labeling of the Energy Performance of Low-Rise Residential
Buildings using the HERS Index, March 7, 2014 (Republished January 15, 2016)
Reason: Air barrier Criteria
Air barriers are not necessarily one component of the thermal envelope and may not be located in one location. The continuous
air barrier location language is brought over from C402.5.1 to help better define that air barriers are part of an assembly that
can be located anywhere in the assembly.
Insulation Installation Criteria
The term encapsulated is defined below. It is a term that is easily understood and one that ensure air barrier and thermal
barrier alignment. Similarly Grade 1 installation is becoming a nationally acceptable way of quickly and easily explaining how
insulation needs to be installed in accordance with manufacturing instructions. In addition is offers additional guidance for
modeling of the insulation for section R405 and R406.
We are seeing more insulation installation methods being developed that do not properly mark the R-value of the material.
Therefore, it becomes more important that the R-value of the installed insulation is certified by the installer who is the only one
who often knows the installed R-value of the material. Documentation needs to be provided for inspection.
Encapsulated
Six sided encapsulation has become the terminology that is used by inspectors to explain to builders and insulators how air
permeable insulation needs to be installed inside of building cavities. The code as well as programs such as EnergyStar have
been defining and requiring cavity insulation installs that are encapsulated on all six sides for years now. Examples from IECC
table R402.4.1.1 include the requirement to install an air barrier behind a tub or fireplace on an exterior wall. In these
applications, where the drywall is not continuously run in alignment with the air permeable insulation, additional air barrier
installation is needed to get encapsulation of the insulation. Why is this needed? Insulation creates its ability to retard the
movement of heat by trapping pockets of air. By encapsulating the insulation in a six sided cavity insulation is able to create a
stagnate pocket of air that functions as the manufacture intended to retard heat flow.
Grade 1 Insulation Installation
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Few if any code officials, Builders, or installers read the manufactures instructions for how to install insulation. Yet, with regard
to how insulation is installed, the sole requirement within the IRC and the IECC is that insulation be installed in accordance with
manufacture instructions. The RESENT standard for insulation installation is being used in the filed as a quick and
understandable way of relating how insulation needs to be installed. The standard, in alignment with manufacture instructions,
simply lays out the important aspects of manufacture instructions and recaps them in a manageable way. What the standard
really adds is a means to quantify if the installation has met the installation requirements. This qualification points out that
insulation does not have to be installed absolutely perfectly but it does need to be installed perrty darn well in order for it to
work as intended by the code. So when a field superintended or insulator hears that the insulation has not or has been
installed to a Grade 1 they know right away what is meant. Lastly, Grade 1 offers modeling guidance for Energy Raters who are
implementing Section R406 the Energy Rating Index path of the code.
RESENT Grade 1 - from RESNET/ANSI Standard 301-2014
"Grade I" shall be used to describe insulation that is generally installed according to manufacturer's instructions and/or industry
standards. A "Grade I" installation requires that the insulation material uniformly fills each cavity side-to-side and top-to-bottom,
without substantial gaps or voids around obstructions (such as blocking or bridging), and is split, installed, and/or fitted tightly
around wiring and other services in the cavity.
To inspect, probe in, around, or through the insulation and/or vapor retarder in several places to see whether these
requirements are met. Replace or repair the vapor retarder and insulation as necessary. During inspection (typically before
drywall is installed), if the exterior sheathing is visible from the building interior through gaps in the cavity insulation material, it
is not considered a "Grade I" installation.
To attain a rating of "Grade I", wall insulation shall be enclosed on all six sides, and shall be in substantial contact with the
sheathing material on at least one side (interior or exterior) of the cavity.
Exception: the interior sheathing/enclosure material is optional in climate zones 1-3, provided insulation is adequately
supported and meets all other requirements.
For rim or band joist insulation, use the inspection guidelines under "Walls—Insulation value" to assess "Grade I", "Grade II", or
"Grade III" installation.
Exception: the interior sheathing/enclosure material is optional in all climate zones, provided insulation is adequately supported
and meets all other requirements.
For exterior applications of rigid insulation, insulation shall be in firm contact with the structural sheathing materials, and tightly
fitted at joints to be considered a "Grade I" installation.
For faced batt insulation, Grade I can be designated for side-stapled tabs, provided the tabs are stapled neatly (no buckling),
and provided the batt is only compressed at the edges of each cavity, to the depth of the tab itself, and provided it meets the
other requirements of Grade I.
For sprayed or blown-in products, density shall be sufficient that the fill material springs back when compressed slightly with a
hand or finger, and provided it meets the other requirements of Grade I.

Cost Impact: Will not increase the cost of construction
The code requirement of this section are not changing, rather the language clarifies the intent of the current code and offers
more direction on how to successfully implement what is being asked for through manufactures instructions.
Analysis: A review of the standard(s) proposed for inclusion in the code, ANSI/RESNET/ICC 301-2014 (Republished January
15, 2016), with regard to the ICC criteria for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on
or before April 1, 2016.

RE82-16 : TABLE
R402.4.1.1SCHWARZ12698
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Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Consistent with action on RE81-16 regarding the issue with the definition.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R202 (N1101.6) ENCAPSULATED. Where insulation has been surrounded on all sides by a continuous air barrier.
R202 (N1101.6) GRADE 1 INSULATION INSTALLATION. An insulation installation method defined in the RESNET/ICC
Standard 301 that aligns with all manufacturer's installation instructions to limit the reduction in R-value caused by poor
installation of the insulation system.
TABLE R402.4.1.1 (N1102.4.1.1))
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

INSULATION INSTALLATION CRITERIAc
Air-permeable insulation shall not be used as a
sealing material.
A continuous air barrier shall be installed in the Air- permeable insulation shall be
building's thermal envelope.
encapsulatedenclosed inside an air barrierᵇ.
AIR BARRIER CRITERIA

Breaks or joints in the air barrier shall be
sealed.
General requirements

All insulation installation shall be in
accordance with manufacturer instructions and
Grade 1 insulation installation to limit the
reduction of R-value.

A continuous air barrier shall be provided
throughout the building thermal envelope. The
a Air barriers shall be permited to be located on
Verification and certification of insulation
the inside or outside of the building envelope,
installation shall be in accordance with Section
located within the assemblies comprising the
R303
envelope, or any combination thereof.

The air barrier in any dropped ceiling/soffit
shall be aligned with the insulation and any
The insulation in any dropped ceiling/soffit
Ceiling/attic
gaps in the air barrier shall be sealed.Access
shall be aligned with the air barrier.
openings, drop down stairs or knee wall doors
to unconditioned attic spaces shall be sealed.
Cavities within corners and headers of frame
The junction of the foundation and sill plate
walls shall be insulated by completely filling
shall be sealed.
the cavity with a material having a thermal
Walls
The junction of the top plate and the top of
resistance of R-3 per inch minimum.
exterior walls shall be sealed.
Exterior thermal envelope insulation for framed
Knee walls shall be sealed.
walls shall be installed in substantial contact
and continuous alignment with the air barrier.
The space between window/door jambs and
Windows, skylights and doors framing, and skylights and framing shall be
sealed.
Rim joists
Rim joists shall include the air barrier.
Rim joists shall be insulated.
Floor framing cavity insulation shall be
installed to maintain permanent contact with
the underside of subfloor decking, or floor
Floors (including above
framing cavity insulation shall be permitted to
The air barrier shall be installed at any
garage and cantilevered
be in contact with the top side of sheathing, or
exposed edge of insulation.
floors)
continuous insulation installed on the
underside of floor framing and extends from
the bottom to the top of all perimeter floor
framing members.
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Crawl space walls
Shafts, penetrations

Narrow cavities
Garage separation
Recessed lighting

Plumbing and wiring

Shower/tub on exterior wall
Electrical/phone box on
exterior walls
HVAC register boots

Concealed sprinklers

a.

Exposed earth in unvented crawl spaces shall Where provided instead of floor insulation,
be covered with a Class I vapor retarder with
insulation shall be permanently attached to the
overlapping joints taped.
crawlspace walls.
Duct shafts, utility penetrations, and flue shafts
opening to exterior or unconditioned space
shall be sealed.
Batts in narrow cavities shall be cut to fit, or
narrow cavities shall be filled by insulation that
on installation readily conforms to the available
cavity space.
Air sealing shall be provided between the
garage and conditioned spaces.
Recessed light fixtures installed in the building Recessed light fixtures installed in the building
thermal envelope shall be sealed to the
thermal envelope shall be air tight and IC
drywall.
rated.
Batt insulation shall be cut neatly to fit around
wiring and plumbing in exterior walls, or
insulation that on installation readily conforms
to available space shall extend behind piping
and wiring.
The air barrier installed at exterior walls
Exterior walls adjacent to showers and tubs
adjacent to showers and tubs shall separate
shall be insulated.
them from the showers and tubs.
The air barrier shall be installed behind
electrical or communication boxes or air-sealed
boxes shall be installed.
HVAC register boots that penetrate building
thermal envelope shall be sealed to the
subfloor or drywall.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner that
is recommended by the manufacturer. Caulking
or other adhesive sealants shall not be used to
fill voids between fire sprinkler cover plates and
walls or ceilings.

In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

b. Insulation shall not be required to be encapsulated enclosed on all sides by an air barrier in unconditioned, ventilated attic
spaces.
c. Verification, certification and installation of insulation shall be in accordance with section R303

Commenter's Reason: The committee felt that the proposed definitions that were added for clarification were problematic, so
the definitions have been removed as well as the language in the proposal that I originally felt warranted the new definitions. In
addition, a section on verification and certification was moved to a new footnote (c) where it belongs.
We now have a code change proposal that is more concise and to the point that defines the integration of air barrier and
insulation installation in the Buildings Thermal Envelope.
Using the term building's thermal envelope brings the criteria in the air barrier section in alignment with the approved CE4
definition of the Building Thermal Envelope. In addition, the air barrier location aspect of the proposal is in alignment with the
approved CE3 modified definition of an Air Barrier.

RE82-16
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RE85-16
R202 [IRC N1101.6], R402.4.1.2 [IRC N1102.4.1.2]
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) DWELLING UNIT ENCLOSURE AREA The total shell area of the dwelling unit's basement walls, exterior
walls, floors, ceilings, roofs and any other building elements assemblies that enclose a dwelling unit or provides a boundary
between a dwelling unit's conditioned space and unconditioned space or an adjacent dwelling unit's conditioned space.
Revise as follows:
R402.4.1.2 (N1102.4.1.2) Testing. The building
Detached buildings or dwelling unit units shall be tested and verified as having an air leakage rate not exceeding five 1.1
square inches equivalent leakage area/100 square feet of dwelling unit enclosure area (ELA/100sqft of shell area).
Attached buildings or dwelling units shall be tested and verified as having an air changes per hour in Climate Zones 1 and 2,
and three air changes per hour in Climate Zones 3 through 8 leakage rate not exceeding 1.3 square inches equivalent leakage
area (Area/100 square feet of dwelling unit enclosure area (ELA/100sqft of shell area).
Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827 and reported at a pressure of 0.2 inch w.g. (50
Pascals). Where required by the code official, testing shall be conducted by an approved third party. A written report of the
results of the test shall be signed by the party conducting the test and provided to the code official. Testing shall be performed
at any time after creation of all penetrations of the building thermal envelope.
During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended
weatherstripping or other infiltration control measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
Reason: This proposal is tackling three issues. First, it recognizes the fact that tight housing, regardless of the climate zone
the home is built in, is important. Tight houses ensure control and predictability of the air in the home which benefits durability,
comfort, and efficiency (the complete intent of the code) in the house regardless of whether the house is built in cooling or
heating dominated climates. Efficiency use of heating and cooling energy is important.
Second, the reality is that the current air leakage measurement, ACH50, penalized attached housing and smaller houses due to
its being based on house volume size. The proposed new matrix for compliance, ELA/100sqft of shell area, eliminates volume
from the equation and therefore the bias against small houses and apartment units. In addition, attached housing is treated
more fairly as this standard of measurement incorporates leakage through adiabatic walls, ceilings, and floors. Thus
compartmentalization, as well as air leakage to the outdoors, is promoted and ensured.
Third, Separate air leakage targets have been developed for attached (single family) homes and attached housing in order to
first recognize the difficulty in attaining the current levels of required air tightness for attached housing, and second to offer an
air leakage target for both attached and detached housing that is attainable and creates a well performing, tight, energy
efficient home. Both targets are in alignment with the energy saving goals of the IECC.
The data set used to evaluate where to set the air leakage ELA/100sqft target shows that setting the number at 1.3 square
inches per 100 sqft of shell area for attached housing will offer a more reasonable but still impactful target equivalent to the 5
ACH target currently in place for climate zones 1 and 2. For detached housing the target of 1.1 is in alignment with the current
level of achievable air tightness for single family homes.
Our data is also showing that detached homes are consistently performing bellow 1.1 ELA/100 (3 ACH50) and that attached
homes are currently averaging at 3.52 ACH50 or better than 1.3 ELA/100
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Detached target:
1.1(ELA/100)x3 (ach50)/1.09 (ELA/100) = 3.03 ACH 50
Attached target
1.3(ELA/100) x 4.93(ach50)/1.3 (ELA/100) = 4.93 ACH 50
See attached data
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Cost Impact: Will increase the cost of construction
Cost of construction in climate zones 1 and 2 is expected to go up due to this proposal but will not go up in climate zones 3 - 8
as the leakage targets are essentially the same as currently in place. The proposal is merely changing the reporting matrix.
Warmer climate zone builders will gain efficiency and performance benefits but cost will increase as they learn to tighten their
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building envelopes from the 2015 IECC requirements of 5 ACH50 to what would be required by this proposal which is
approximately 3 ACH50. It is estimated that the cost increase to tighten the building envelope in climate zones 1 and 2 to those
levels required in climate zones 3-8 would be small as section R402.4.1.1 currently requires that the items listed in table
R402.4.1.1 be carried out in all climate zones. The reality is that they are not, but assuming that they should, it is estimated
that the construction cost would increase between $1000 - $2000, only in climate zones 1 and 2 to bring them in par with the
rest of the nation.
RE85-16 :
R402.4.1.2SCHWARZ13480
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Detached buildings don't seem to belong. A detached building could be a horse barn where energy is not
being used.
We already have a widely used testing standard that is still not completely understood. To bring in another testing standard is
going to be confusing to what is already being done..
The new defintion is unecessary. The terms of building thermal envelope and conditioned space are how we describe what we are
talking about. This new term doesn't add clarity.
It is unclear what is meant by attached and detached buildings within the scope of this section.

Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.4.1.2 (N1102.4.1.2) Testing. Single family detached buildings or dwelling units shall be tested and verified as having an
air leakage rate not exceeding five air changes per hour in Climate Zones 1 and 2, and three air changes per hour in Climate
Zones 3 1 through 8, or 0.24 cubic feet per minute at 50 Pascals/100 square feet of dwelling unit enclosure area.
Attached multifamily buildings or dwelling units shall be tested and verified as having an air leakage rate not exceeding five air
changes per hour in Climate Zones 1 through and2 8, and three air changes per hour in Climate Zones 3 through 8 or 0.30
cubic feet per minute at 50 Pascals/100 square feet of dwelling unit enclosure area.
Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827 and reported at a pressure of 0.2 inch w.g. (50
Pascals). Where required by the code official, testing shall be conducted by an approved third party. A written report of the
results of the test shall be signed by the party conducting the test and provided to the code official. Testing shall be performed
at any time after creation of all penetrations of the building thermal envelope.
During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended
weatherstripping or other infiltration control measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
Commenter's Reason: Single family detached building are distinctly different from multifamily attached buildings whether they
are townhouses, duplexes, or three stories high. This Language was added to the proposal to clearly distinguish between
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attached and detached buildings as suggested by the confusion of the committee. In addition, the floor modification presented
in Louisville which was ruled out of order created additional confusion. This reworded proposal addresses the fundamental
reason for the floor modification and the confusion expressed by the committee. It changed the alternative air leakage matrix
from ELA/100sqft of shell area to a more understandable and widely used matrix of CFM at 50 Pascals/100 square feet of
dwelling unit enclosure area.
The committee did not see the benefit of having a distinction between single family detached and multifamily attached air
leakage testing standard. This is the crux of the mater. Single family homes are successfully achieving a 3 ACH air leakage
rate across the country while multifamily attached units from townhomes to three story apartment units are not. This proposal
addresses the disparity in being able to comply with the code head on by establishing less restrictive and achievable air
leakage rates for multifamily attached buildings. It takes into account leakage across building assemblies that enclose a
dwelling unit or provides a boundary between a dwelling unit's conditioned space and unconditioned space or an adjacent
dwelling unit's conditioned space. Per the committee's suggestion additional language was added to ensure that it is clear that
a detached building did not refer to a horse barn.
Contrary to the committee's statement that the construction industry is confused about the testing standard or what they are
being held to, the reality is that they are simply not able to consistently achieve the requirement of the code. This is not due to
misunderstanding the standard this is due to the complexity of multifamily attached buildings. This proposal keeps a widely
accepted testing methodology/standard while broadening the matrix that can be used to demonstrate compliance. ACH50 is still
allowed but now CFM at 50 Pascals/100 square feet of dwelling unit enclosure area is also allowed. The current air leakage
measurement matrix, ACH50, penalizes multifamily attached buildings and smaller houses due to its being based on house
volume size. The proposed new optional matrix for compliance, CFM50/100 square feet of dwelling unit enclosure area,
eliminates volume from the equation and therefore the bias against small houses and multifamily attached buildings. In addition,
multifamily attached buildings are treated more fairly as this standard of measurement incorporates leakage through adiabatic
walls, ceilings, and floors. Thus this proposal realizes that compartmentalization, as well as air leakage to the outdoors, is a
reality and ensures that it is dealt with properly. In other words, the proposal gives the option to utilize a compliance matrix that
recognizes that the most cost effective testing method, using a single blower door, will measure leakage across adjacent
dwelling units as well as from the outside. By so doing a threshold of allowable air leakage is permitted that promotes efficiency
as well as compartmentalization.
Defining dwelling unit enclosure area is a crucial portion of this proposals main point. In multifamily attached buildings a portion
of the leakage is coming from connections between attached dwelling units. In order to calculate the surface area of the
dwelling unit it must be defined. This ultimately give an attainable testing threshold for multifamily attached buildings and
justifies the need for the new definition.
A number of different groups have recognized the need to allow a CFM50 /100 square feet of dwelling unit enclosure area
matrix to quantify the air leakage of a residential building. This includes the following:
The Building America program
Green Building advisor
USGBC LEED Multifamily High rise
Army Corp of Engineers
Energy Star Multifamily High-rise
City of Fort Collins Colorado
National Renewable Energy Laboratories
Johnathan Scott at EnergyLogic looked at all of EnergyLogic's ratings from 2015 and the relationship between volume and
shell area. The relationship was tighter than he had thought. Our goal in doing this exercise was to try and determine a
relationship between a measurement taken and expressed as XXX cubic feet per minute at 50 Pascals/100 square feet of
dwelling unit enclosure area and our traditional code matrix for expressing house infiltration Air Changes Per Hour at 5o
Pascals of pressure.
Looking at the Formulas below:
Formula A can be used to to specify a volume and get a shell estimate
Shell area = 1,832 + 0.1643*Volume
Formula B can be used to specify a shell area and estimate the volume.
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Volume = -8,704 + 5.754*Shell area
Through this exercise we had anticipated greater variation between the two approaches but we believe we have proven this
wrong.
We looked directly at the blower door data for homes that EnergyLogic rated in 2015, and calculated ACH50 and CFM50/ft^2,
shown below. (is this sqft of shell or conditioned space?)
The orange line shows the proposed target, 0.192 CFM50/ft^2. This line shows that there would be a different ACH50 for
homes with different geometry (range from about 2 to 4 ACH50 for all homes with CFM50/ft^2 measurement around 0.192)
Also, from the trend line you'll see that for homes around the 0.192 CFM50/ft^2 standard, the average ACH50 number is
2.6. Meaning, this is the target that you'd be asking builders to meet if you propose a 0.192 CFM50/ft^2 target.

Using the trend line from the observations in the second chart, we generated the table below showing what the ACH50
equivalent would be for different CFM50/ft^2 targets. We believe that 0.192 CFM50/ft^2 is an ambitious target as this target
came from commercial buildings that have relatively little shell area for the volume, since they're typically large box-shaped
buildings. We are proposing two targets based on the table below that are more suited for residential attached and detached
buildings. The targets are not exactly aligned with the current code requirements because this proposal is requiring the same
tightness limits in all climate zones.
Attached 0.30 CFM50/ ft^2 of shell area
Detached 0.24 CFM50/ ft^2 of shell area
CFM50/ft^2 ACH50
0.10

1.2

0.11

1.4

0.12

1.5

0.13

1.7

0.14

1.8

0.15

2.0

0.16

2.1

0.17

2.3

0.18

2.4

0.19

2.6

0.20

2.7

0.21

2.9

0.22

3.0

0.23

3.2

0.24

3.4

0.25

3.5
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0.26

3.7

0.27

3.8

0.28

4.0

0.29

4.1

0.30

4.3

0.31

4.4

0.32

4.6

0.33

4.7

0.34

4.9

0.35

5.0

0.36

5.2

0.37

5.3

RE85-16

2016 ICC PUBLIC COMMENT AGENDA

Page 340

RE86-16
R402.4.1.2.1 (New) [IRC N1102.4.1.2.1 (New)]
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
R402.4.1.2 (N1102.4.1.2) Testing. The building or dwelling unit shall be tested and verified as having an air leakage rate not
exceeding five air changes per hour in Climate Zones 1 and 2, and three air changes per hour in Climate Zones 3 through 8.
Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827 and reported at a pressure of 0.2 inch w.g. (50
Pascals). Where required by the code official, testing shall be conducted by an approved third party. A written report of the
results of the test shall be signed by the party conducting the test and provided to the code official. Testing shall be performed
at any time after creation of all penetrations of the building thermal envelope.
During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended
weatherstripping or other infiltration control measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.

Add new text as follows:
R402.4.1.2.1 (N1102.4.1.2.1) Testing garage separation. Testing shall be performed to ensure that an attached garage is
separated from the house.
1. While conducting the air leakage test as described in Section R402.4.1.2 the separation between the house and the
garage shall be tested to ensure that the house in reference to the garage is not less than 45 pascals of pressure when
the house is held at 50 Pascals of pressure in relationship to outside. All operable garage openings to the outside shall
be closed during this test.
2. The test required by Item 1 shall be repeated with the overhead garage door open, The test shall verify that the results
are not more than 6 percent higher than the original results.
Reason: The energy code like all code is about health, safety, comfort, durability, as well as efficiency. The garage is the
largest source of pollutants and carbon monoxide in the house and it has been codified in table R402.4.1.1 to ensure that the
garage is air sealed and separated from the house. Unfortunately, as is the case in most situations, there is no way to be sure
that separation has been achieved, in this location, unless that separation has been tested. Fortunately testing for separation
between the house and garage is very simple and is made even more practical due to the mandated blower door test for every
house.
To ensure that there are not false positive results of the test Building America research has determined that the test requires
two steps to ensure that a false positive does not reveal itself in the first step. First, while the house is at 50 Pascals of
pressure with regards to outside during the blower door test a zonal pressure test is performed by installing a tube between the
house and the garage. (Usually under the door between the house and the garage) If the garage is clearly outside, the
measurement between the house and the garage should also be 50 Pascals of pressure. The closer the measurement is to
zero the more connected the garage is to the house. This test is performed when all opening between the garage and the
outside are closed. Second, this test is repeated with the overhead vehicle door open. If the results of the second test are
greater than 6% the connection between the house and the garage tests fails.
If we continue to mandate separation between the house and the garage we must also test for it to ensure that the health and
safety intent of the code is maintained. Programs such as the EPA Indoor Air Plus and the DOE Zero Energy Ready Home
program have incorporated protocols to test for this separation. In addition, Jurisdictions around the country, such as Fort
Collins Colorado have amended the IECC to require this test.
People have asked if this is really an issue. The problem is that one cannot know unless one tests. The complexities of the
assemblies separating the house and the garage, with dropped ceilings, pipe, ducts, wiring and who knows what else
penetrating the buildings thermal envelope and air barrier systems, make it an extremely difficult part of the house to seal.
What we do know is that automobiles are the largest source of carbon monoxide in our home and they are parked in attached
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garages. We also know that other pollutants such as gasoline, pesticides and paints are stored in attached garages.
Therefore, to not test is clearly against the health and safety intent of the code and ultimately places builders and homebuyers
at risk. Lastly, there a numerous studies that have documented that pollutants from the garage are capable of migrating into the
house. This test will ensure that this possibility is lessoned,

Bibliography: Resources:
US Department of Energy Building Technologies Office
Building America Program
"Air Leakage and Air Transfer between Garage and Living Space"
Armin Rudd Building Science Corporation
September 2014
EnergyLogic Study:
EnergyLogic tested 344 homes of which 145 passed this test and 199 failed. This indicates that 59% of the homes failed to
fully separate the house from the garage. These homes were tested as part of an existing home audit program. The age of the
homes varied widely but this study is an indication of the historic difficulty is separating the house from the garage.

Cost Impact: Will increase the cost of construction
The cost implication of this proposal is small as this test must be performed at the same time as the blower door test described
in section R4052.4.1.2. The garage separation test will add approximately 15 minutes to the testing that is already being
performed so may add between $25 and $50. If the test fails it is an indication that already required code air sealing scopes of
work are not being performed properly. This should require greater attention to detail rather than additional cost from the air
sealing contractor.
RE86-16 :
R402.4.1.2SCHWARZ13050
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The garage-to-conditioned space separation is required to be sealed. Testing of the garage seems to be
more of a health and safety issue that isn't something that the energy code should be involved with.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.4.1.2.1 (N1102.4.1.2.1) Testing garage separation. Testing shall be performed to ensure that an attached garage is
separated from the house as required in Table R402.4.1.1.
1. While conducting the air leakage test as described in Section R402.4.1.2 the separation between the house and the
garage shall be tested to ensure that the house in reference to the garage is not less than 45 pascals of pressure when
the house is held at 50 Pascals of pressure in relationship to outside. All operable garage openings to the outside shall
be closed during this test.
2. The test required by Item 1 shall be repeated with the overhead garage door open, The test shall verify that the results
are not more than 6 percent higher than the original results.
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Commenter's Reason: Yes, the garage to conditioned space is required to be sealed in Table R402.4.1.1, yet there is no way
to tell if one has been successful at meeting this requirement unless the connection is tested. In the same way the code
requires that ductwork, plumbing, and building thermal envelope be sealed and there is no way to ensure that this has been
done without testing. The code requires testing of duct work, plumbing, and envelope because you cannot visually determine if
one has been successful at sealing them up. This is true for garage separation as well.
It is true that this is a health and safety concern but a leaky connection between the house and the garage is also an energy
penalty. If the code is, as suggested, strictly only about energy then references to ventilation and vapor retarder, for example
should not be there. In addition, section R402.4.4 Rooms containing fuel burning appliances should be struck because it is
largely about ensuring combustion safety. The reality is that building science has taught us that our houses are integrated
systems and the efficiency, safety, health, durability, etc. are all part of the energy codes as well as the other codes. Just look
at the conflict between energy and fire codes. If they were not related and interactive there would be not conflict.

RE86-16
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RE87-16
R402.4.1.2 (IRC N1102.4.1.2), Table R405.5.2(1) [IRC Table N1102.5.2(1)]
Proposed Change as Submitted
Proponent : Donald Surrena, National Association of Home Builders (dsurrena@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
R402.4.1.2 (N1102.4.1.2) Testing. The building or dwelling unit shall be tested and verified as having an air leakage rate not
exceeding five air changes per hour in Climate Zones 1 and 2, and three four air changes per hour in Climate Zones 3 through
8. Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827 and reported at a pressure of 0.2 inch w.g. (50
Pascals). Where required by the code official, testing shall be conducted by an approved third party. A written report of the
results of the test shall be signed by the party conducting the test and provided to the code official. Testing shall be performed
at any time after creation of all penetrations of the building thermal envelope.
During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended
weatherstripping or other infiltration control measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond
intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
TABLE R405.5.2 (1) [N1105.5.2 (1)]
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING
COMPONENT

STANDARD REFERENCE DESIGN

PROPOSED DESIGN

Air leakage rate of 5 air changes per hour in climate
zones 1 and 2 and 34 air changes in climate zones
3 through 8 at a pressure of 0.2 inches w.g. (50Pa).
For residences that are not tested, the same air
The mechanical ventilation rate shall be in addition
leakage rate as the standard reference design. For
to the air leakage rate and the same asa in the
tested residences the measured air exchange
proposed design, but no greater than 0.01 x CFA +
ratea.
Air exchange rate
7.5 x (Nbr +1)
The mechanical ventilation rated shall be in
where:
addition to the air leakage rate and shall be as
CFA = conditioned floor area
proposed.
Nbr = number of bedrooms
Energy recovery shall not be assumed for
mechanical ventilation.
None, except where mechanical ventilation is
specified by the proposed design, in which
Mechanical ventilation case:Annual vent fan energy use:kWh/yr = 0.03942
As proposed
× CFA + 29.565 × (Nbr +1)where:CFA =
conditioned floor areaNbr = number of bedrooms
IGain = 17,900 + 23.8 × CFA + 4104 × Nbr
Internal gains
Same as standard reference design.
(Btu/day per dwelling unit)
Same as standard reference design, plus any
An internal mass for furniture and contents of 8
additional mass specifically designed as a thermal
Internal mass
pounds per square foot of floor area.
storage elementc but not integral to the building
envelope or structure.
For masonry floor slabs, 80 percent of floor area
covered by R-2 carpet and pad, and 20 percent of
As proposed
floor directly exposed to room air.
For masonry basement walls, as proposed, but with
insulation required by Table R402.1.4 located on
As proposed
the interior side of the walls
Structural mass
For other walls, for ceilings, floors, and interior
As proposed
walls, wood frame construction
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As proposed for other than electric heating without
a heat pump, where the proposed design utilizes
electric heating without a heat pump the standard
d, e
Heating systems
reference design shall be an air source heat pump
As proposed
meeting the requirements of Section C403 of the
IECC-Commercial Provisions.Capacity: sized in
accordance with Section R403.7
As proposed Capacity: sized in accordance with
d, f
Cooling systems
As proposed
Section R403.7.
Service water
As proposed
As proposed
heatingd, e, f, g
Use: same as proposed design
gal/day = 30 + (10 × Nbr )
Duct insulation: From Section R403.2.1A thermal
distribution system efficiency (DSE) of 0.88 shall be
applied to both the heating and cooling system
Thermal distribution efficiencies for all systems other than tested duct As tested or as specified in Table R405.5.2(2) if not
systems
systems. For tested duct systems, the leakage rate
tested. Duct insulation shall be as proposed.
2
2
shall be 4 cfm (113.3 L/min) per 100 ft (9.29 m )
of conditionedfloor area at a pressure of differential
of 0.1 inches w.g. (25 Pa).
Type: Manual, cooling temperature setpoint = 75°F;
Thermostat
Same as standard reference
Heating temperature setpoint = 72°F
2
2
For SI: 1 square foot = 0.93 m , 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m , 1 gallon (US) = 3.785
L, Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official , testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals , or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals , page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals , page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
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h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = A s x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.
Reason: Building tightness is an important part of an energy-efficient and comfortable house. However, 3 air changes(ACH)
per hour at 50 Pascals is an extremely low target tightness, especially for smaller homes. The ASHRAE Handbook of
Fundamentals shows that around 8% of U.S. homes achieve 3 ACH or less, 13% achieve 4 and less than 23% achieve 5. The
proposed 5 ACH while still an aggressive tightness level will provide a tight, comfortable, energy-efficient home. To further
show the stringency of this requirement, 12 of 16 states have amended the tightness requirement.
1. Delaware – amended
2. DC- amended
3. Idaho- amended
4. Illinois- amended
5. Iowa- amended
6. Maryland- NO
7. Massachusetts- NO
8. Minnesota- NO
9. Montana- amended
10. Nevada- amended
11. New Jersey- NO
12. Rhode Island- amended
13. Utah- amended
14. Vermont- amended
15. Virginia- amended
16. Washington- amended
DOE has verified that achieving 3 ACH50 is problematic, even in Maryland who has had a 3 ACH requirement for over 3 years
(see chart below).
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Cost Impact: Will not increase the cost of construction
The code change proposal reduces stringency to avoid extra costs for not being able to comply with the requirements that 12 of
16 states have already amended to reduce costs.
RE87-16 :
R402.4.1.2SURRENA12456
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Approval of this proposal would be in direct conflict with the Committee's approval of RE58-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Craig Drumheller, representing National Association of Home Builders (CDrumheller@nahb.org)
requests Approve as Submitted.
Commenter's Reason: There was confusion by the Residential Energy Committee on how this proposal would work with
RE58-16. It is clear that this change is not in conflict and the Code Correlation Committee would understand that wherever the
3 ACH 50 requirement was moved, the requirement would be changed to 4 ACH 50. This reason statement will further reinforce
the intent.
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It is also important to reiterate the difficulty to achieve 3 ACH 50 on a regular basis on all types of homes. The IECC is a
minimum standard of care and 3 ACH 50 is well beyond what should be considered a minimum requirement. Meeting the 3 HAC
50 threshold is problematic and increasing the allowable leakage to 4 ACH 50 would provide a much more reasonable, yet
still challenging, tightness requirement. This change would also be inline with amendments made by most of the states which
have adopted the 2012 or 2015 IECC.

RE87-16
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RE89-16
R402.4.2 (IRC N1102.4.2)
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
R402.4.2 (N1102.4.2) Fireplaces. New wood-burning fireplaces shall have tight-fitting flue dampers or doors, and outdoor
combustion air. Where using tight-fitting doors on factory-built fireplaces listed and labeled in accordance with UL 127, the
doors shall be tested and listed for the fireplace in accordance with UL 127. Where using tight-fitting doors on masonry
fireplaces, the doors shall be listed and labeled in accordance with UL 907.
Reason: The existing text is poorly structured and it implies that the fireplaces are listed and labeled in accordance with
UL127. The standard applies to the doors and not the fireplaces.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
The proposal is an editorial clarification. It has no impact on the technical requirements of the code and therefore will not affect
cost.
RE89-16 :
R402.4.2COLLINS11559
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The UL Standard is applicable to the fireplace, not the tight-fitting door.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.4.2 (N1102.4.2) Fireplaces. New wood-burning fireplaces shall have tight-fitting flue dampers or doors, and shall be
provided with outdoor combustion air. Where using tight-fitting doors on factory-built fireplaces the doors shall be tested and
listed for the fireplace in accordance with UL 127. Where using tight-fitting doors on masonry fireplaces, the doors shall be
listed and labeled in accordance with UL 907.
Commenter's Reason: RE90 was approved and deleted the final sentence. The IMC and the IRC already address the door
requirements, including reference to UL127, in Sections 903.4 and R1004.5, respectively. This allows the IECC requirement to
be reduced to the existing requirements that such fireplaces shall have a tight fitting flue damper and must be provided with
outdoor combustion air. This change in conjunction with RE90 eliminate the potential of the code setting up conflicts between
the installation and the listing requirements.
The SEHPCAC discussed whether this section – even after being reduced as proposed in this public comment is needed at
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all. It really is restating requirements found elsewhere in the family of codes. The SEHPCAC may consider a proposal to
delete the second in the 2019 cycle.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

RE89-16
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RE92-16
R402.4.4 (N1102.4.4)
Proposed Change as Submitted
Proponent : Donald Surrena (dsurrena@nahb.org)
2015 International Energy Conservation Code
Delete without substitution:
R402.4.4(N1102.4.4) Rooms containing fuel-burning appliances. In Climate Zones 3 through 8, where open combustion
air ducts provide combustion air to open combustion fuel burning appliances, the appliances and combustion air opening shall
be located outside the building thermal envelope or enclosed in a room, isolated from inside the thermal envelope. Such rooms
shall be sealed and insulated in accordance with the envelope requirements of Table R402.1.2, where the walls, floors and
ceilings shall meet not less than the basement wall R-value requirement. The door into the room shall be fully gasketed and
any water lines and ducts in the room insulated in accordance with Section R403. The combustion air duct shall be insulated
where it passes through conditioned space to a minimum of R-8.
Exceptions:
1. Direct vent appliances with both intake and exhaust pipes installed continuous to the outside.
2. Fireplaces and stoves complying with Section R402.4.2 and Section R1006 of the International Residential Code.
Reason: This was a new section to the 2015 IECC and has proven to be confusing and is being misinterpreted.
No data was shown verifying a problem existed
No energy savings potential was shown.
No cost data was provided to justify the increase to the cost of construction.
A study was done by Home Innovation Research Labs that finds the cost of meeting this requirement would be $878 for a
home with space heating or water heating equipment in the basement.

Cost Impact: Will not increase the cost of construction
This proposal has the potential to reduce the cost of construction by not requiring unnecessary construction.
RE92-16 :
R402.4.4SURRENA12468
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The Department of Energy stated that this is an "energy-neutral" proposal. This subject matter should
already be covered by the IFGC/IMC so having this in IECC is not necessary.
Assembly Motion:
Online Vote Results:
Support: 59.7% (160) Oppose: 40.3% (108)
Assembly Action:

Disapprove
Successful
Disapproved
Individual Consideration Agenda

Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Approve as
Submitted.
Commenter's Reason: These requirements, originally proposed for deletion and appearing for the first time in the 2015
edition of the IECC, do not save energy and do not belong in the IECC. The "Committee Reason" for disapproval claims that
the provisions save energy, but in Committee discussion, no evidence or data was identified to support that claim. In fact, the
U. S. Department of Energy "determinations" report covering changes implemented by the 2015 edition, performed by Pacific
Northw est National Laboratory (PNNL), classified the proposal leading to this change as "Not Applicable to Residential Energy
Efficiency" and is one of five such proposals so classified that w ere promulgated as new requirements in the 2015 edition. Of
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the four states adopting the 2015 edition of the IECC, one state (Illinios) has removed this coverage by amendment for
residential occupancies. A full account for adopting states w ill be presented at the April hearing. In any case, adoption
experience to date has show n that local jurisdictions have not seen this provision as reasonable or justified for an energy
code, The IECC w ould be well advised to elimnate this provision. .Also, the "Cost Impact" cited in the IECC monograph states
that, "The code change proposal w ill increase the cost of construction, w hile it w ill reduce the energy consumption and
cost throughout the life of the home." This finding is contradicted by the PNNL analysis on the basis of energy savings
not realized and by independent analysis by Home Innovations Labs in its evaluation of 2015 IECC Code changes on the basis
of cost effectiveness. Finally, the original proposal for the code change cited professed combustion appliance safety concerns.
Such concerns should be addressed to the International Fuel Gas Code and National Fuel Gas Code processes w here
combustion safety is addressed, not w ithin the IECC.
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: RE92 should be disapproved because it eliminates a key set of efficiency requirements for rooms
containing fuel-burning appliances, constituting a rollback in energy efficiency. These rooms typically have open vents for the
purpose of combustion safety, yet might only be separated from conditioned space (if at all) by an interior door. These
requirements were added in the 2015 IECC with broad support from building code officials, and we note that a floor motion for
"Disapproval" of RE92 was successful in this cycle. In addition, CE115 Part 1, which would have deleted that section of the
commercial code, was disapproved by the Commercial IECC Committee.
This section of the IECC provides critical instructions for building code officials that will ultimately save energy. We disagree
with the Residential IECC Committee Reason Statement that claims these requirements "should already be covered in the
IFGC/IMC so having this in the IECC is not necessary." These requirements are energy conservation requirements, and to our
knowledge are not outlined anywhere else in the I-codes. The IECC is the most appropriate location for them.
If proponents have concerns with specific parts of Section R402.4.4, a better approach might be to propose specific changes.
However, the proponents simply propose deleting the whole section, based on an unnamed study of costs, but do not provide
any other justification for deleting the whole section. RE92 should be disapproved in order to maintain this clear set of
requirements in the IECC and ensure that the efficiency of these rooms is maintained.

Proponent : Assembly Motion requests Disapprove.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Disapprove was Successful by a vote of 59.7% (160) to
40.3% (108) by eligible members online during the period of May 11 - May 26, 2016.
RE92-16
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RE94-16
R402.4.5 (IRC N1102.4.5)
Proposed Change as Submitted
Proponent : Phillip Norman, representing self (pjnorman@gmail.com)
2015 International Energy Conservation Code
Revise as follows:
R402.4.5 (N1102.4.5) Recessed lighting. Recessed luminaires installed in the building thermal envelope building thermal
envelope shall be sealed to limit stop all air leakage between conditioned and unconditioned spaces. All recessed luminaires
shall be IC-rated and labeledlabeled as having an air leakage rate not more than 2.0 cfm (0.944 L/s) when tested in
accordance with ASTM E 283 at a 1.57 psf (75 Pa) pressure differential airtight. All recessed luminaires shall be sealed with a
gasket or caulk between the housing and the interior wall or ceiling covering.
Reason: Any luminaire air leakage whether in a manufactured can or in gaps of installation, is not allowed by Table 402.4.1.1.
This section must not contradict the table.
Zero leakage is a reasonable and easily attainable condition. Any allowed leakage is not really measurable as test vs. a limit.
Practical can lights, not air-tight in violation of the Table, may pass much less leakage than installation gaps not testable. I have
never seen an airtight can installed airtight, but often with very large gaps not amenable to sealing with a silly foam gasket
sometimes-found and never to survive for more than a few years in ineffective service. Can light installers are often nonprofessional construction initiates, including untrained builders and homeowners, and can not be relied upon to have a proper
method and material of caulking. Foam caulks are never suitable for can to drywall annuli. the correct sealing point. Many
caulks will not bridge the found clearances, or are incompatible with texture and paint processes. Suitable caulk materials are
available, as for example, my flexible grout (http://plasterrepairhowto.blogspot.com/), readily available for freely-licensed
manufacture or user preparation, always-ready for the installer, with indefinite pot life and no-mess workability as texture repair.
There are possible sealing means for continued can installation. In a better future, we will stop setting luminaires in cans. In this
near future, low-voltage technicians, not licensed electricians, will install lights as 24 vdc push and pluck gems in pendants or
airtight ceiling receptacles, to serve forever. Advance to this future is helped by not fudging on stupid can lights.

Cost Impact: Will not increase the cost of construction
We would not encourage a painter to economize by not using caulk. This sealing, of recessed light ceiling
annuli, is not more difficult or expensive.
RE94-16 :
R402.4.5NORMAN11833
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The language is not enforceable. Sealing of can lights could be a violation of the listing for the product.
Leakage is being checked on the whole house.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Association
(mar_williams@nema.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.4.5 (N1102.4.5) Recessed lighting. Recessed luminaires installed in the building thermal envelopebuilding thermal
envelope shall be sealed to stop all limit air leakage between conditioned and unconditioned spaces. All recessed luminaires
shall be IC-rated and labeled as airtight shall have a label affixed indicating that the air leakage rate is not more than 2.0 cfm
(0.944 L/s) when tested in accordance with ASTM E283 at a 1.57 psf (75 Pa) pressure differential. All recessed luminaires
shall be sealed with a gasket or caulk between the housing and the interior wall or ceiling covering.
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Commenter's Reason: As documented in NEMA LSD 58-2010 Air Infiltration Ratings for Recessed Luminaires, the lighting
industry has maintained a voluntary labeling program for products tested and found compliant with ASTM E283 - 2.0 CFM at 75
Pa. This program has successfully been in place for over 15 years and has a history of providing the necessary indication of
compliance. Changing the wording in the second sentence aligns the code with what is established industry practice.

RE94-16
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RE96-16
R402.5 (IRC N1102.5)
Proposed Change as Submitted
Proponent : Thomas Culp, Birch Point Consulting LLC, representing self (culp@birchpointconsulting.com)
2015 International Energy Conservation Code
Delete without substitution:
R402.5 (N1102.5) Maximum fenestration U-factor and SHGC (Mandatory). The area-weighted average maximum
fenestration U-factor permitted using tradeoffs from Section R402.1.5 or R405 shall be 0.48 in Climate Zones 4 and 5 and 0.40
in Climate Zones 6 through 8 for vertical fenestration, and 0.75 in Climate Zones 4 through 8 for skylights. The area-weighted
average maximum fenestration SHGC permitted using tradeoffs from Section R405 in Climate Zones 1 through 3 shall be 0.50.
Reason: By definition, trade-offs are energy neutral, so these mandatory "hard limits" save no energy, but set artificial
constraints that limit design flexibility and innovation. Practically speaking, the vast majority of "normal" windows already meet
these criteria, so this section has little real impact, and only serves to (a) add confusion between these numbers and the real
requirements in Table R402.1.1, and (b) cause compliance problems for unique or special applications.
DOE recently presented results from its residential energy code field study, with compliance data from Alabama, Kentucky,
Maryland, North Carolina, Pennsylvania, and Texas. The results showed that 99% of windows were compliant with the
prescriptive U-factor requirements (and only 0.2% were not compliant with the hard caps), and 98% were compliant with the
prescriptive SHGC requirements (and only 0.4% were not compliant with the hard caps). In other words, window compliance is
extremely high, the hard caps are doing nothing, and this whole debate is moot.
This section does nothing but waste space in the code, create artificial barriers, and cause confusion and unnecessary
headaches for code officials and builders. It should be removed.

Bibliography: Residential Energy Code Field Study, U.S. DOE Building Energy Codes Program, Webinar Dec 2015,
https://www.energycodes.gov/sites/default/files/documents/Field_Study_120715_Final.pdf
(https://www.energycodes.gov/sites/default/files/documents/Field_Study_120715_Final.pdf) slides 40-47.
Cost Impact: Will not increase the cost of construction
Field data show this section has almost no impact, so there is no impact on cost, and could decrease cost of construction by
increasing flexibility for some special applications.
RE96-16 : R402.5CULP12656
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Consistency with Committee's prior action on RE96-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Thomas Culp, representing the Glazing Industry Code Committee and Aluminum Extruders Council
(culp@birchpointconsulting.com) requests Approve as Submitted.
Commenter's Reason: The committee was split with a narrow 6-5 vote on RE95 / RE96, in part as a result of confusion
regarding this window "backstop" in relation to other backstops proposed for the entire envelope in other proposals. RE134 and
RE156 were recommended for approval as modified by the committee, and include new more comprehensive backstops on the
overall envelope U-factor and window SHGC when using performance trade-offs. The backstops in RE134 and RE156 are
actually more comprehensive by addressing the U-factor of the entire envelope, not only the windows, and are more stringent
on SHGC by lowering the SHGC backstop by 25% from 0.50 to 0.40. For these reasons alone, the window backstop in R402.5
(N1102.5) should be removed to avoid having double backstops that are inconsistent, less stringent, and cause for confusion.
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Additionally, the evidence from the recent DOE Residential Energy Code Field Study shows that the window backstops are not
actually doing anything. (See reference in proposal reason statement.) The field study found that 99% of windows were
compliant with the prescriptive U-factor requirements, and 98% were compliant with the prescriptive SHGC requirements.
Some tried to claim that this was evidence that the backstops were working, but that is incorrect. The data shows that all
windows are already complying with the prescriptive requirements, and therefore, not even using trade-offs or backstops. If
anything, this data demonstrates that windows have higher field compliance than any other component, and have the least
need for a separate backstop. If the code body feels it is important to have a backstop on envelope performance, then they
should approve the more comprehensive backstops in RE134 and RE156, and remove this outdated and unnecessary one. We
ask you to Approve RE96 as Submitted.

RE96-16
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RE98-16
R202, R403.13 (New) [IRC N1103.13 (New)]
Proposed Change as Submitted
Proponent : Charles Foster, representing Steffes Corporation (cfoster20187@yahoo.com)
2015 International Energy Conservation Code
R202 (N1101.6) GENERAL DEFINITIONS
Add new definition as follows:
ENERGY STORAGE SYSTEM
Equipment that is designed for and capable of receiving, storing and discharging energy. Common examples of energy storage
systems include chemical batteries, flywheels, and thermal storage systems.
Add new text as follows:
R403.13 (N1103.13) Energy storage Where an energy storage system is installed, the following information shall be
submitted to the code official:
1. A narrative describing the operation of the energy storage system including information such as the building end use
loads being supplied by the energy storage system and the storage medium used.
2. A list of components of the energy storage system.
3. A calculation report that indicates the maximum charge level in kilowatt-hours (kWh), the maximum electric charge rate in
kilowatts (kW) and the electric or thermal discharge rate in kilowatts (kW) of the system.
4. Identification of the utility, independent servce operator (ISO), or regional transmission organization (RTO) that will
control the energy storage system.
5. An indication of how the energy storage system is to be dispatched by the serving grid operator, or micro-grid operator
for the purposes of frequency regulation, renewable integration, or grid stabilization.

Reason: This proposal would add specifications for use of energy storage systems in a residence. Currently, no such
specifications are included in the IECC.
In the last code cycle, identical language was approved for inclusion in the IGCC.
For additional information on energy storage:
See article at:
http://www.pjm.com/about-pjm/exploring-tomorrows-grid/electricity-storage.aspx?p=1 for information on the value of ETS in the
PJM
Interconnection service territory.
See article at
http://www.sustainablebusinessoregon.com/articles/2012/04/bonneville-power-calls-for-first -wind.html?page=all for information
on
Bonneville Power curtailment of wind generation amounting to almost 100,000 MWH's in 2011.
See Kema Consulting report (Commissioned by the U.S. Department of Energy under the supervision of Sandia National
Laboratory) noting significant reduction in carbon emissions at http://prod.sandia.gov/techlib/accesscontrol.cgi/2008/088229.pdf.
See http://www.steffes.com/off-peak-heating/ets.html for more information on utility benefits of WTS, including energy savings
associated with thermal storage and frequency regulation.
See Sandia National Laboratory website at http://www.sandia.gov/ess/ for information on the contributions of energy storage to
electric grid stability.
For a detailed description of frequency regulation in North America see Department of Energy / National Energy Technology
Laboratory Report Frequency Instability Problems in North American Interconnections, DOE/NETL-2011/1473, Final Report
dated May 1, 2011 found at http://www.netl.doe.gov/energy-analyses/pubs/TransmissionFreqProb.pdf

Cost Impact: Will not increase the cost of construction
This proposal does not add any requirements to the IECC and thus will not add to the cost of construction.
RE98-16 :
R403.13 (NEW)FOSTER13434
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Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There could be unintended consequences created by this proposal. What is the obligation of the builder
after submissionof the information? Does there need to be a RTO or ISO? This topic is still too new to be brought into the IECC.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R403.13 (N1103.13) Energy storage Where an energy storage system is installed, the following information shall be
submitted to the code official:
1. A narrative describing the operation of the energy storage system including information such as the building end use
loads being supplied by the energy storage system and the storage medium used.
2. A list of components of the energy storage system.
3. A calculation report that indicates the energy savings, the maximum charge level in kilowatt-hours (kWh), the maximum
electric charge rate in kilowatts (kW) and the electric or thermal discharge rate in kilowatts (kW) of the system.
4. Identification of the utility, independent servce operator (ISO), or regional transmission organization (RTO) that will
control the energy storage system.
5. An indication of how the energy storage system is to be dispatched by the serving grid operator, or micro-grid operator
for the purposes of frequency regulation, renewable integration, or grid stabilization.

Commenter's Reason: This modification will make this proposal easier to enforce (in case the system is installed in an area
that is not currently being served an ISO or RTO, or the system is not being controlled by a utility).
It also requires that the building designer calculate the energy savings associated with the system.

Proponent : Charles Foster (cfoster20187@yahoo.com) requests Approve as Submitted.
Commenter's Reason: The market for energy storage is growing rapidly to accomodate increasing amounts and manage
greater amounts of renewable energy.
This proposal would add specifications for use of energy storage systems in a residence. Currently, no such specifications are
included in the IECC. In the last code cycle, identical language was approved for inclusion in the IGCC. For additional
information on energy storage:
See article at: http://www.pjm.com/about-pjm/exploring-tomorrows-grid/electricity-storage.aspx?p=1 for information on the value
of ETS in the PJM Interconnection service territory.
See article at http://www.sustainablebusinessoregon.com/articles/2012/04/bonneville-power-calls-for-first -wind.html?page=all
for information on Bonneville Power curtailment of wind generation amounting to almost 100,000 MWH's in 2011.
See Kema Consulting report (Commissioned by the U.S. Department of Energy under the supervision of Sandia National
Laboratory) noting significant reduction in carbon emissions at
http://prod.sandia.gov/techlib/accesscontrol.cgi/2008/088229.pdf.
See http://www.steffes.com/off-peak-heating/ets.html for more information on utility benefits of WTS, including energy savings
associated with thermal storage and frequency regulation.
See Sandia National Laboratory website at http://www.sandia.gov/ess/ for information on the contributions of energy storage to
electric grid stability.
For a detailed description of frequency regulation in North America see Department of Energy / National Energy Technology
Laboratory Report Frequency Instability Problems in North American Interconnections, DOE/NETL-2011/1473, Final Report
dated May 1, 2011 found at http://www.netl.doe.gov/energy-analyses/pubs/TransmissionFreqProb.pdf

2016 ICC PUBLIC COMMENT AGENDA

Page 358

RE98-16

2016 ICC PUBLIC COMMENT AGENDA

Page 359

RE100-16
R403.3 (IRC N1103.3), R403.3.6 (New) [IRC N1103.3.6 (New)], R403.3.7 (New) [(IRC N1103.3.7 (New)]
Proposed Change as Submitted
Proponent : Craig Drumheller, National Association of Home Builders (CDrumheller@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
R403.3 (N1102.3) Ducts. Ducts and air handlers shall be installed in accordance with Sections R403.3.1 through R403.3.5
R403.3.7.
R403.3.6 (N1103.3.6) Ducts buried within ceiling insulation Where supply and return air ducts are partially or completely
buried in ceiling insulation, such ducts shall comply with all of the following:
1) The supply and return ducts have insulation of an R-value not less than of R-8.
2) At all points along each duct, the sum of the ceiling insulation R-values against and above the top of the duct, and
against and below the bottom of the duct is not less than R-19, excluding the R-value of the duct insulation.
3) In climate zones 1A, 2A and 3A, the supply ducts are completely buried within ceiling insulation, are insulated to an Rvalue of not less than R-18 and are in compliance with the vapor retarder requirements of Section 604.11 of the
International Mechanical Code or Section M1601.4.6 or the International Residential Code, as applicable.
Exception: Sections of the supply duct that are less than 3 feet from the supply outlet shall not be required to comply
with these requirements.
R403.3.7 (N1103.3.7) Ducts located in conditioned space For ducts to be be considered as inside a conditioned space, the
ducts shall comply with either of the following:
1. The duct system is located completely within the continuous air barrier and within the building thermal envelope.
2. The ducts are buried within ceiling insulation in accordance with Section R403.3.6 and all of the following conditions
exist:
2.1 The air handler is located completely within the continuous air barrier and within the building thermal envelope.
2.2 The duct leakage, as measured either by a rough-in test of the ducts or a post-construction total system leakage
test to outside the building thermal envelope in accordance with Section R403.3.4, is less than or equal to 1.5 cubic feet
2
per minute (42.5 L/min) per 100 square feet (9.29 m ) of conditioned floor area served by the duct system.
2.3 The ceiling insulation R-value installed against and above the insulated duct is greater than or equal to the
proposed ceiling insulation R-value, less the R-value of the insulation on the duct.
Reason: In addition to allowing ducts to be buried within attic insulation, this proposal sets alternate requirements for ducts to
be considered within conditioned space. The DOE Zero Energy Ready Home defines ducts inside conditioned space as, "Duct
distribution systems located within the home's thermal and air barrier boundary or optimized to achieve comparable
performance." Item "1)" under R403.3.7 provides for the traditional code definition of being within conditioned space. However,
item "2)" in the proposal provides the DOE comparable performance alternative for extremely tight ducts with a full complement
of insulation, and with provision for condensation avoidance for humid climates.
Research has shown that virtually all of the benefit of locating ducts inside conditioned space can be achieved by locating the
air handler in conditioned space and tested, very low leakage insulated ducts in a vented attic buried under ceiling insulation.
R403.7 provides for these conditions in that: The air handler must be located completely within the continuous air barrier and
the building thermal envelope; and the ducts must be tested to an extremely low but still measurable level of leakage. The sum
of the duct R-value and the ceiling insulation immediately above the duct is unchanged from the amount of prescriptive or
proposed ceiling insulation that would have otherwise been installed.

Bibliography: DOE Zero Energy Ready Home National Program Requirements (Rev. 04). May 11, 2015.
http://energy.gov/sites/prod/files/2015/05/f22/DOE%20Zero%20Energy%20Ready%20Home%20National%20Program%20Requirements%20Re
%20Final_0.pdf
(http://energy.gov/sites/prod/files/2015/05/f22/DOE%20Zero%20Energy%20Ready%20Home%20National%20Program%20Requirements%20Re
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%20Final_0.pdf)

Cost Impact: Will not increase the cost of construction
This proposal provides a new option that will likely reduce the cost of construction and increase the energy efficiency of a
house with ducts in an attic. Burying ducts in insulation and tightly sealing the ducts is a less expensive and more energy
efficient solution than creating a conditioned attic. Additionally, it is often a more practical and homeowner friendly solution than
installing bulkheads in the ceiling to keep ducts in conditioned space.
RE100-16 :
R403.3DRUMHELLER13073
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
R403.3.6 (N1103.3.6) Ducts buried within ceiling insulation Where supply and return air ducts are partially or completely buried
in ceiling insulation, such ducts shall comply with all of the following:
1) The supply and return ducts have insulation of an R-value not less than of R-8.
2) At all points along each duct, the sum of the ceiling insulation R-values against and above the top of the duct, and against and
below the bottom of the duct is not less than R-19, excluding the R-value of the duct insulation.
3) In climate zones 1A, 2A and 3A, the supply ducts are completely buried within ceiling insulation, are insulated to an R-value of
not less than R-18 R-13 and are in compliance with the vapor retarder requirements of Section 604.11 of the International
Mechanical Code or Section M1601.4.6 or the International Residential Code, as applicable.
Exception: Sections of the supply duct that are less than 3 feet from the supply outlet shall not be required to comply with these
requirements.
Committee Reason: The modification was made to be in alignment with the Committee's prior modification action on RE99-16.
The proposal as modified was approved because this adds to the language that RE99-16 added so that testing can consider the
ductwork being inside of the thermal envelope.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: RE100 should be disapproved because it creates an unsupported special loophole for ducts buried in
ceiling insulation that will lead to reduced energy efficiency, by: (i) specifying testing duct leakage for these ducts to the
outdoors (instead of specifying testing of total leakage, which is the standard for testing duct leakage in all other
circumstances) and (ii) treating these ducts as "inside conditioned space" (allowing a substantial amount of duct leakage
outside the building thermal envelope that otherwise would not occur if the ducts were actually located inside conditioned
space). Further, the adoption of RE100 would create inconsistencies and confusion in code compliance and enforcement. We
note that the same proponent has proposed another special compliance feature for these ducts in another code proposal that
was also recommended for approval by the committee. We are concerned that adding both special treatments would provide
too much credit for this building practice to trade-off against other efficiency measures.
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First, testing total duct leakage is the appropriate method to help ensure that conditioned air reaches the intended destinations
within the building; that is why the code currently requires all ducts outside of conditioned space to meet duct leakage
requirements based on a total duct leakage test. Testing leakage to outdoors does not address the common scenario of a duct
system that leaks substantial amounts of conditioned air near the air handler (often into a furnace room or basement). When
conditioned air does not reach bedrooms or other occupied areas of the home, occupants often adjust the thermostat to either
heat or cool the building more – using more energy and costing the homeowner more money. Testing total leakage will help
avoid that situation, and will help ensure that heating and cooling equipment operates as efficiently as intended.
Second, RE100 would have the code treat these ducts as "located inside conditioned space," even though portions will be
located in the attic. The IECC applies less stringent requirements to ducts located entirely inside conditioned space because if
there is any leakage, the air is leaking into some portion of the conditioned space. RE100 presents the likely scenario where
conditioned air may still be leaked into the unconditioned attic and outside conditioned space. This would lead to reduced duct
efficiency (as compared to the current IECC), as demonstrated below:
% savings lost by treating ducts as in conditioned space as compared to ducts with leakage at 1.5 CFA

CZ

Energy Losses
from Ducts Outside
Conditioned Space
at 1.5 CFA

1

1.4%

2

1.2%

3

1.0%

4

1.1%

5

1.4%

6

1.6%

7

2.1%

8

2.8%

Nat'l Avg

1.2%

The table above compares the overall energy use of the building with 1.5cfm/sq.ft. duct leakage (as required by the proposal)
versus a building with all ducts located inside conditioned space. On a national average basis, we found roughly a 1.2%
reduction in the overall efficiency associated with this difference.
For these reasons, we recommend disapproval of RE100.

RE100-16
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RE101-16
R403.3.2, (IRC N1103.3.2)
Proposed Change as Submitted
Proponent : Mark Smith, GreenSeam Industries, representing GreenSeam Industries (msmith@greenseamind.com)
2015 International Energy Conservation Code
Revise as follows:
R403.3.2 (N1102.3.2) Sealing (Mandatory). Duct construction and installation shall be in accordance with the International
Mechanical Code or the International Residential Code, as applicable. Ducts, air handlers and filter boxes shall be sealed.
Joints Longitudinal and transverse joints, seams and connections of supply and return ducts shall comply be securely fastened
and sealed with either welds, gaskets, mastics (adhesives), mastic-plus-embedded-fabric systems or tapes installed in
accordance with the manufacturer's instructions. International Mechanical Code or International Residential Code, as
applicable.
ExceptionsException:
1. Air-impermeable spray foam products shall be permitted to be applied without additional joint seals.
2. For ducts having a static pressure classification of less than 2 inches of water column (500 Pa), additional closure
systems shall not be required for continuously welded joints and seams, and locking-type joints and seams of
other than the snap-lock and button-lock types.
Reason: The reason for this code change proposal is two-fold.
FORMATTING ISSUES:
This proposal clarifies that the exception should not be exception to the energy code requirements for duct sealing but keeps it
in the mechanical code for residential.
There are inconsistencies in the IECC, IRC and IMC between the formatting of the sections on duct sealing and as such, are
confusing and difficult to enforce consistently.
TECHNICAL ISSUES:
The sealing requirements within the IECC (R403.3.2) and the IRC (N1103.3.2) should be clear and easy to understand. This
revised text will result in a decrease in failed duct leakage tests for energy conservation and energy efficiency of operation of
the HVAC system.
Protection against such leakage is essential to energy efficiency. When ducts leak because they are not sealed or otherwise
not properly installed, unconditioned air leaks into the return side (negative pressure) and conditioned air leaks out of the
supply side (positive pressure) of the HVAC system. The unconditioned air leaking into the HVAC system causes the system to
run longer in order to heat or cool the air mass to satisfy the comfort settings. The conditioned air leaking out of the HVAC
system causes the system to run longer because an insufficient amount of air is delivered to the occupied zone of the building.
Where higher energy efficiency is required, particularly for post installation or modifications of the HVAC system, duct sealing
requirements are essential.
The exception to the requirement for sealing ducts in low pressure duct systems to better placed in the residential mechanical
code. The IRC already sends the code user to Section IRC (M)1601.4.1 for exceptions for duct sealing of joints and seams.
The exception to the sealing or closure systems that applies to continuously welded seams and joints, and also for locking-type
longitudinal joints and seams in low-pressure duct systems should be retained in the mechanical sections only.

Cost Impact: Will not increase the cost of construction
The cost impact to this code change proposal is neutral. The requirements for duct sealing, including any permitted exceptions,
are already in the mechanical section of the IRC and the residential section of the IMC. This proposal directs the user to those
code books.

RE101-16 :
R403.3.2SMITH13281

2016 ICC PUBLIC COMMENT AGENDA

Page 363

Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The current language is straight forward. There is no need to have a laundry list. Let the IMC/IRC-M be the
experts on how to seal ductwork,
Assembly Action:

None
Individual Consideration Agenda

Proponent : Mark Smith, DMI Companies, representing DMI Companies (msmith@dmicompanies.com) requests
Approve as Submitted.
Commenter's Reason: This public comment requests that the proposal be Approved as Submitted.
The IECC-R requires the duct system to meet stringent duct leakage requirements. The suggested proposal clarifies the code
language while providing the increased level of sealing necessary to achieve the duct leakage test results required by the
code.
Protection against duct leakage is essential to residential energy efficiency. When ducts leak because they are not sealed or
otherwise not properly installed, unconditioned air leaks into the return side (negative pressure) and conditioned air leaks out of
the supply side (positive pressure) of the HVAC system.
The IRC (mechanical provisions) sets the minimum requirements for duct sealing. However, the IECC (residential energy
provisions) should provide additional sealing requirements for maximum equipment and system performance, and also energy
efficiency. Nearly every duct system installation is customized. Not requiring the sealing of all joints and seams will result in
inconsistent duct leakage test results at best, but most likely recurring failures.
This proposed language modifies the current text because the current language requires the inspector to determine the
operating pressure of the duct system. This information is not readily available to the inspector at the time of inspection. This
proposal takes that judgment call off of the inspector. The current language also requires the inspector to be able to identify
the different types of joints, which many inspectors cannot do, and it is difficult (nearly impossible) to determine after duct
system installation. This proposal also removes another judgment call from the inspectors, all of which ensure more consistent
enforcement of the duct sealing requirements.
The IRC Mechanical Code Section (M)1601.4.1 permits an exception for duct sealing in unconditioned spaces. However, this
exception results in the unconditioned air leaking into the HVAC system which causes the system to run longer in order to heat
or cool the air mass to satisfy the comfort settings. The conditioned air leaking out of the HVAC system causes the system to
run longer because an insufficient amount of air is delivered to the occupied zone of the building. The mechanical code does
not address system efficiency.
Where higher energy efficiency is required, particularly for post installation or modifications of the HVAC system, duct sealing
requirements are essential.

Analysis: Proposal RE102-16 was AS and did not receive any public comments. Therefore, RE102-16 on the consent agenda.
That proposal deleted all of the exceptions of this section which will result in RE101-16 having not impacting the exceptions
(they are deleted.)
RE101-16
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RE103-16
R403.3.3 (IRC N1103.3.3), R403.3.4 (IRC N1103.3.4)
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance
Project (mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE),
representing Energy Efficient Codes Coalition; Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy;
William Prindle, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
R403.3.3 Duct testing and maximum leakage (Mandatory). Ducts
The ductwork in a building or dwelling unit shall be pressure tested to determine for air leakage. The maximum total air leakage
by one rate for ducts in any building or dwelling unit under any compliance path shall not exceed 8 cfm (226.5 L/min) per 100
2
square feet (9.29 m ) of conditioned floor area. Testing shall be conducted at the rough-in stage or post-construction. Total
duct leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the entire system, including the
manufacturer's air handler enclosure if installed at the time of the following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system,
including the manufacturer's air handler enclosure if installed at the time of the test. All registers shall be taped or
otherwise sealed during the test.
2. Postconstruction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the
entire system, including the manufacturer's air handler enclosure. Registers shall be taped or otherwise sealed during
the test.
Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely
within the building thermal envelope.
test. All registers shall be taped or otherwise sealed during the test. Where required by the code official, testing shall be
conducted by an approved third party. A written report of the results of the test shall be signed by the party conducting the test
and provided to the code official.
R403.3.4 Duct leakage (Prescriptive). The total leakage of the ducts, where measured in accordance with Section R403.3.3,
shall be as follows:
1. Rough-in test: The total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet
(9.29 m2) of conditioned floor area where the air handler is installed at the time of the test. Where the air handler is not
installed at the time of the test, the total leakage shall be less than or equal to 3 cubic feet per minute (85 L/min) per
100 square feet (9.29 m2) of conditioned floor area.
2. Postconstruction test: Total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square
feet (9.29 m2) of conditioned floor area.
Reason: The purpose of this proposal is to reinstate a mandatory duct tightness test requirement, but also to set the backstop
at half the level of tightness required under the current prescriptive requirement, and to apply it to all homes. Under the 2012
IECC, all ducts (except those in conditioned space) were required on a mandatory basis to meet the current prescriptive levels.
The mandatory nature of the requirement was removed in 2015, allowing duct tightness to be fully traded off for other efficiency
measures. We believe some trade-off is acceptable, but that a minimum level of duct tightness is necessary to ensure some
reasonable level of duct performance occurs in the home. With extra-leaky ducts, there is no assurance that conditioned air is
provided where it is needed for adequate comfort. The failure to properly distribute conditioned air is likely to result in excess
energy usage in an effort to heat or cool areas (by adjusting the thermostat) with an inadequate distribution of conditioned air.
Cost Impact: Will increase the cost of construction
The addition of a mandatory duct leakage target half as stringent as the prescriptive path requirement should not increase the
cost of construction. However, in those limited cases where the ducts are currently not being tested, and where the ducts and
air handler are not located inside the building thermal envelope, there would be an increased cost of duct testing and the cost
of any remedial efforts.
RE103-16 :
R403.3.3FAY12772
Public Hearing Results
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Committee Action:

Disapproved

Committee Reason: The proposal reduces flexibility for meeting requirements. There isn't any evidence of widespread issues of
contractors taking advantage of not having a high leakage number as a "backstop".
Assembly Motion:
Online Vote Results:
Support: 38.2% (89) Oppose: 61.8% (144)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Approve
as Submitted.
Commenter's Reason: This proposal should be approved as submitted because it would restore a reasonable mandatory
maximum limitation on duct leakage, helping to ensure at least a minimal level of duct efficiency in every new home.
Reasonable duct efficiency is critical for efficient homes, particularly to ensure that the conditioned air ultimately flows to all
locations in the home as designed.
The 2009 IECC required as a mandatory measure that every home be tested for air leakage at a rate no higher than 8
cfm//100sq. ft.; the 2012 IECC strengthened this value to 4 cfm. In the 2015 IECC, each building must be tested and the
prescriptive requirement remains the same; however, the duct tightness requirement is no longer designated as "mandatory."
This change went too far in our view, in that it permits code users to completely trade-off duct tightness against the efficiency of
other building components – with no limitation whatsoever under either the Performance Path compliance approach or the ERI.
This is a particularly large problem in the context of the Energy Rating Index, where code users are permitted to trade efficiency
among many elements of the building, including equipment, appliances, and lighting.
This proposal establishes a realistic mandatory limitation on duct tightness trade-off. It would still allow double the amount of
duct leakage in a trade-off than the amount required in the Prescriptive Path. This would be consistent with other mandatory
trade-off maximums, which can be set to allow some trade-off room, but still require a minimum level of performance for all
buildings. Most importantly, this proposal would help ensure that much of the conditioned air reaches the intended location in
the home. Not only will this improve energy efficiency and comfort, but will also help maximize heating and cooling system
performance. This important proposal should be approved as submitted.

RE103-16
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RE104-16
R403.3.3 (IRC N1103.3.3)
Proposed Change as Submitted
Proponent : Eric Makela, Cadmus Group, representing RESNET
2015 International Energy Conservation Code
Add new text as follows:
R403.3.3 (N1103.3.3) Duct testing (Mandatory). Ducts shall be pressure tested in accordance with BRS/RESNET/ICC 380
to determine air leakage by one of the following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system,
including the manufacturer's air handler enclosure if installed at the time of the test. All registers shall be taped or
otherwise sealed during the test.
2. Postconstruction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the
entire system, including the manufacturer's air handler enclosure. Registers shall be taped or otherwise sealed during
the test.
Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely
within the building thermal envelope.
A written report of the results of the test shall be signed by the party conducting the test and provided to the code official.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
BRS/RESNET/ICC 380-2015 Standard for Testing Airtightness of Building Enclosures, Airtightness of Heating and Cooling Air
Distribution Systems, and Airflow of Mechanical Ventilation Systems. Republished January 2016. Addendum A-2015 and
Addendum B-2015.

Reason: R403.3.3 Duct testing, currently provides no guidance for testing duct systems to determine if they meet the maximum
duct leakage rate. The current code language sets a duct leakage metric and essentially leaves it up to those that are testing
the system to determine how to arrive at the results. The lack of guidance can lead to inconsistent test results from house to
house. This code change proposal solves this problem by requiring testing to conform to ANSI/RESNET/ICC Standard 380 Standard for Testing Airtightness of Building Enclosures, Airtightness of Heating and Cooling Air Distribution Systems, and
Airflow of Mechanical Ventilation Systems. This standard provides a standardized methodology that is currently in use
throughout the industry. The methodology will provide consistent results that can be replicated by testing organizations and
enforcement personnel.
Why RESNET/ICC Standard 380 Instead of Other Standards. RESNET/ICC Standard 380 has been developed to provide a
consensus national standard for consistent measurement of several air-flow related residential building metrics. It builds off of
existing American National Standards to provide standard procedures essential to the evaluation of the energy performance of
residential buildings energy. Other standards are in existence but are more suitable for research and not code enforcement. For
example, ASTM Standard E1554-13 describes 4 different test methods (A, B, C, and D) for performing a duct leakage test.
Method A requires multi-point testing of both the enclosure and the distribution system at a range of 5 to 50 Pa in 5 Pa
increments using both pressurization AND depressurization of the building enclosure AND distribution system. Method B
requires a physical separation of the supply and return distribution systems and that each are tested separately at a 25 Pa
pressure difference, while measuring the pressure difference between any buffer zones and the outside. This procedure
requires several iterations of each test (supply, return, buffer zone). Method C measures distribution system leakage to the
outside using a 25 Pa pressure difference across the building enclosure with reference to the outside using a location sheltered
from wind and sunshine. The distribution system is tested at a 25 Pa pressure difference with reference to the outside and the
recording of inside temperature, outside temperature, and barometric pressure at the start and end of each test. This method
requires testing under pressurization, while Standard 380 allows pressurization or depressurization (field conditions may
require depressurization in order to maintain seals on the supply outlets and return inlets). Method D measures total distribution
system leakage at a 25 Pa pressure difference with reference to the outside without using a fan (blower door) to create a 25 Pa
pressure difference across the building enclosure to isolate leakage to the outside. Conditions of integrated mechanical
ventilation dampers are not mentioned in E1554, while Standard 380 provides explicit instructions regarding mechanical
ventilation systems integrated with the distribution system. ASTM E1554 also has extensive reporting requirements including
calibration of air flow meter, a tabular listing of all air leakage data (air flows, time, all pressures), and floor areas and volumes
of building (conditioned floor area, attic, basement, and crawlspace).
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Cost Impact: Will not increase the cost of construction
The protocol for duct testing described in Standard 380 is consistent with the testing protocols presented in RESNET
certifications for HERS raters and also with the Duct and Envelope Testing (DET) training sessions that are being deployed in
several states to meet the testing needs of the IECC. This protocol is considered industry standard and will not increase the
time for testing ductwork, so the cost of testing will not increase, but will lead to more compliant duct systems for duct testing
professionals that may not be following a protocol. The protocol does not change the target duct air leakage rate so there are
no additional costs to seal the duct system to make it code compliant.
Analysis: A review of the standard proposed for inclusion in the code, BRS/RESNET/ICC 380-2016, with regard to the ICC
criteria for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016)
RE104-16 :
R403.3.3MAKELA12645
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There are problems in RESNET 380 with mandatory language. The scope of that standard doesn't fit well
with multi-family dwellings having common areas.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Eric Makela, representing RESNET (eric.makela@cadmusgroup.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R403.3.3 (N1103.3.3) Duct testing (Mandatory). Ducts shall be pressure tested in accordance with BRS ANSI/RESNET/ICC
380 to determine air leakage by one of the following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system,
including the manufacturer's air handler enclosure if installed at the time of the test. All registers shall be taped or
otherwise sealed during the test.
2. Postconstruction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the
entire system, including the manufacturer's air handler enclosure. Registers shall be taped or otherwise sealed during
the test.
Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely
within the building thermal envelope.
A written report of the results of the test shall be signed by the party conducting the test and provided to the code official.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: R403.3.3 Duct testing, currently provides no guidance for testing duct systems to determine if they
meet the maximum duct leakage rate. The current code language sets a duct leakage metric and essentially leaves it up to
those that are testing the system to determine how to arrive at the results. The lack of guidance can lead to inconsistent test
results from house to house. This code change proposal solves this problem by requiring testing to conform to
ANSI/RESNET/ICC Standard 380-2016 - Standard for Testing Airtightness of Building Enclosures, Airtightness of Heating and
Cooling Air Distribution Systems, and Airflow of Mechanical Ventilation Systems. This standard provides a standardized
methodology that is currently in use throughout the industry. The methodology will provide consistent results that can be
replicated by testing organizations and enforcement personnel.
This proposal was disapproved at the 2018 IECC Code Change Hearings for the following reasons:
1. Unenforceable language was found in Standard 380 during a review of the standard even after the ICC staff review
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reported:
"Appears to be written in enforceable language. Does not appear to require proprietary materials or agencies. Promulgated
according to a consensus procedure."
2. It was felt that there should be more than one testing option available for compliance with the code, and
3. The standard did not address multi-family buildings.
Unenforceable Language. The RESNET Standards committee reviewed and addressed the few instances in question in the
Standard. Standard 380 was republished in June, 2016 with the corrections.
Testing Options. Standard 380 includes a reference to Test Method A from ASTM E1554-13 as an alternative duct leakage
test method. ASTM E1554-13 is for testing air distribution systems in low-rise residential and commercial buildings. This
allows the user to follow either test method for duct leakage testing.
Multi-family Buildings. Section 2 Scope of Standard 380 states
"The procedure for measuring the airtightness of heating and cooling air distribution systems is also applicable to dwelling
units in multifamily buildings, where each dwelling unit has its own duct system separate from other dwelling units."
It is very common for each dwelling unit to have its own duct system separate from other dwelling units in low-rise multi-family
as they typically install a separate heating and cooling system for each apartment. The IECC has special provisions for HVAC
systems serving multiple dwelling units. Section R403.8 requires that systems serving multiple dwelling units must comply with
Section C403 Building Mechanical Systems. Section C403 contains requirements for Duct and Plenum insulation and Sealing
(Section C403.2.9) which includes Duct Construction (Section C403.2.9.1).
ASTM E1554-13, which applies to low-rise residential and commercial buildings, can be used to test duct systems in the nondwelling unit areas of multi-family buildings e.g. offices, lobbies, common areas, etc.
Why ANSI/RESNET/ICC Standard 380 Instead of Other Standards. ANSI/ RESNET/ICC Standard 380 has been developed
as an American National Standard under the auspices of ANSI to provide a consensus-based national standard for consistent
measurement of several air-flow related residential building metrics. It builds on existing American National Standards to
provide standard procedures essential to the evaluation of the energy performance of residential buildings energy. It also
references ASTM Standard E1554-13 which allows 4 different test methods (A, B, C, and D) for performing duct leakage tests.

RE104-16
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RE106-16
R403.3.3 (IRC N1103.3.3), R403.3.4 (IRC N1103.3.4)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
R403.3.3 (N1103..3.3) Duct testing (Mandatory). Ducts shall be pressure tested to determine air leakage by one of to the
following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system,
including the manufacturer's air handler enclosure if installed at the time of the test. All registers shall be taped or
otherwise sealed during the test.
2. Postconstruction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the
entire system, including the manufacturer's air handler enclosure. Registers shall be taped or otherwise sealed during
the test.
Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely
within the building thermal envelope.
outdoors. A written report of the results of the test
code official.

tests shall be signed by the party conducting the test and provided to the

The leakage test shall be performed post construction. Leakage to outdoors shall be less than or equal to 4 cubic feet minute
(113.3L/min) per 100 square feet (9.29 m2) of conditioned floor area served, (4cfm/100 ft2), when tested at a pressure
differential of 0.1 inch w.g. (25 Pa) across the entire system, including the manufacturer's air handler enclosure, with a blower
door and duct leakage testing device. Registers shall be taped or otherwise sealed during the test.
Exceptions:
1. A duct leakage to outside test shall not be required where the ducts and air handlers are documented, at a rough stage
of construction, to be located entirely within the building's air barrier and thermal envelope.
2. Where the HVAC duct work system is serving not more than 1200 square feet of conditioned floor area, the allowable
2
duct leakage to outside target shall be 60 CFM regardless of the calculated 4 cfm/100 ft calculations.
3. If a total duct leakage test is performed, a measurement of the 60 cfm or less can be used instead of testing for duct
leakage to outside in any software calculations demonstrating compliance with this energy code if that level of duct
leakage demonstrates compliance with the code.
R403.3.4 (N1103.3.4) Duct leakage (Prescriptive). The total leakage of the ducts, where measured in accordance with
Section R403.3.3, shall be as follows:
1. Rough-in test: The total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet
(9.29 m2) of conditioned floor area where the air handler is installed at the time of the test. Where the air handler is not
installed at the time of the test, the total leakage shall be less than or equal to 3 cubic feet per minute (85 L/min) per
100 square feet (9.29 m2) of conditioned floor area.
2. Postconstruction test: Total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square
feet (9.29 m2) of conditioned floor area.
Reason: Currently having both mandatory and prescriptive requirements is confusing. Duct leakage to outside (LTO) testing
specifically addresses the energy component of duct leakage which is the primary intent of the IECC. There are many benefits
and reasons why one should test total Duct leakage that are in alignment with the life safety, durability, comfort intent of the
code. However, efficiency of the duct system is only measured by duct leakage to the outside. If one test is all the code can
dictate then this is the correct test to choose.
The exception to LTO testing should still stand if all ducts are within the buildings thermal envelope. However, we have
added a definition of how to determine if the ducts are inside the buildings thermal envelope and air barrier system. This
is greatly needed to ensure that there is a common understanding of when the exception can and should be used. For
example, ducts within the floor system of a floor over a garage would now be defined to be within the air barrier of the
home and testing for LTO would not be required. Currently this distinction is lacking.
The 4 cfm/100sqft of floor area target currently penalizes small units, so we have introduced a fix that was first developed
by the Energy Star program. Currently the duct Total leakage targets at rough-in or final is based on amount of
conditioned floor area, regardless of total floor area served. In this proposal a 'floor' has been added to the duct leakage
limits. By 'floor', we mean a lower limit that doesn't decrease as the space gets smaller and smaller.
Energy Stars target floor is 40 CFM. We have used 60 CFM as it is a more reasonable target for small systems in our
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current state of installation and sealing expertise.

Cost Impact: Will not increase the cost of construction
Switching from Total duct leakage to Duct leakage to outside only, would actually save money as the test would not have to be
performed on every house. In addition, the test is performed at the same time as the blower door test so addition visits to the
house could be reduced is the testing agency was doing a unique visit just for total duct leakage testing services. As the
requirement for testing is still being proposed some fee, presumably at least the same fee as was charged for Total Leakage,
would be charged.
RE106-16 :
R403.3.3SCHWARZ13068
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Leakage is measured to outdoors only.The code does not need to be concerned with loss of energy inside
the thermal envelope or comfort.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jeremy Field, representing Building Efficiency Resources requests Approve as Submitted.
Commenter's Reason: I fully support this proposal. As an experienced HERS rater and energy code field verifification
professional, there are unintended consequences of the code requiring "Total Duct Leakage". The Committee ruled in the
preliminary hearings that:
"Leakage is measured to outdoors only The code does not need to be concerned with loss of energy inside the therma
envelope or comfort"
This statement shows that the Committee members may not fully grasp what the Proposal intends to change, and the problem
with the current code requirement. The current code requires that if any portion of the duct system is outside of the buidling
thermal envelope, the entire duct system needs to be tested for "Total Duct Leakage". Thus, if a home has 90% of ducts inside
the envelope, and 10% of ducts outside of the envelope, 100% of the system still must be tested for Total Duct Leakage.
The problem with this is that Total Duct Leakage DOES count the leakage of the ENTIRE system... meaning the leakage
associated with the 90% of ducts that are inside the house is in addition to the leakage associated with the 10% of ducts. Thus,
whereas the Committee states that the code only needs to be concerned with the energy penalty of ducts leaking to outdoors
and not comfort/air distribution issues of ducts leaking inside the house,the current code language DOES NOT realize this
intent - it causes duct systems that are both inside and outside to be tested for its entire leakage.
The only way to test ducts only for the energy penalty of leakage to outside is to require the system to be tested for Duct
Leakage to Outside - not Total Duct Leakage. This Proposal - by requiring only Duct Leakage to Outside testing - does just that
- it would require a test that only deal with ducts leaking outside of the house and its associated energy penalty.
I urge the Committee to seek guidance from experienced diagnostic testing professionals such as HERS raters, the
manufacturer of testing tools such as The Energy Conservatory, or other professionals who actually do these tests. Without
doing that, the Committee may rule in errant on this issue and miss a golden opportunity to improve the code.

Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Submitted.
Commenter's Reason: In this case the Committee got it completely wrong. Leakage is not measured to the outdoors only as
stated in the committee reason statement. In fact, section R403.3.3 and R403.3.4 specifically say that the test if for total duct
leakage. I believe the committee may not have had the knowledge to know that there are two kinds of duct leakage test. Total
duct leakage measures duct leakage that is leaking both inside and outside the building envelope. Duct leakage to the outside,
the second type of test that can be performed, only measures that portion of the leakage that is flowing through the system to
outside the building envelope. Duct Leakage to outside is the only measurable energy penalty that can be associated with
leaky ductwork.
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As the committee stated, "the code does not need to be concerned with loss of energy inside the thermal envelope". This is
absolutely true and therefore Total duct leakage should not be the matrix that is used to assess an energy penalty or reward
associated with duct leakage. There are very valid reasons to test total leakage that are addressed in other proposals.

RE106-16
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RE107-16
R403.3.3 (IRC N1103.3.3), R403.3.4 (IRC N1103.3.4)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
R403.3.3 (N1103.3.3) Duct testing (Mandatory).
Ducts shall be pressure tested to determine air both total leakage by one of and leakage to the following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system,
including the manufacturer's air handler enclosure if installed at the time of the test. All registers shall be taped or
otherwise sealed during the test.
2. Postconstruction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the
entire system, including the manufacturer's air handler enclosure. Registers shall be taped or otherwise sealed during
the test.
Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely
within the building thermal envelope.
outside. A written report of the results of the test
code official.

tests shall be signed by the party conducting the test and provided to the

1. Total duct leakage rough-in test or post construction test:The total leakage shall not exceed 4 cfm (113.3 L/min) per 100
square feet (9.29 m2) of conditioned floor area where the air handler is installed at the time of the test. Where the air handler is
not installed at the time of the test, the total leakage shall not exceed 3 cfm (85 L/min) per 100 square feet (9.29 m2) of
conditioned floor area. Registers shall be taped or otherwise sealed during the test.
Exceptions:
1. Where the HVAC duct work system serves less than 1200 square feet of conditioned floor area, the allowable total duct
leakage target shall be 60 cfm regardless of the calculated 4 cfm/100 sq ft calculation.
2. Where the total duct leakage measurement is 60 cfm or less, a duct leakage to outside the building thermal envelope
test shall not be required. Such actual leakage measurement can be used as the number entered into any software
calculations demonstrating compliance with this code for the performance path duct leakage to outside penalty or
tradeoff, where the measured number demonstrates compliance with the code in the software calculation.
2. Duct leakage to outside post construction test: Leakage to outside the building thermal envelope shall not exceed 4 cfm
2
(113.3 L/min) per 100 square feet (9.29 m ) of conditioned floor area served when tested at a pressure differential of 0.1 w.g.
(25 Pa) across the entire system, including the manufacturer's air handler enclosure, with a blower door and duct leakage
testing device. Registers shall be taped or otherwise sealed during the test.
Exceptions:
1. A duct leakage to outside test shall not be required where the ducts and air handlers are documented, at a rough-in
stage of construction, to be located entirely within the building's air barrier and thermal envelope.
2. Where the HVAC duct work system serves less than 1200 square feet of conditioned floor area, the allowable duct
leakage to outside shall be 60 cfm or less.

Delete without substitution:
R403.3.4 (N1103.3.4) Duct leakage (Prescriptive). The total leakage of the ducts, where measured in accordance with
Section R403.3.3, shall be as follows:
1. Rough-in test: The total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet
(9.29 m2) of conditioned floor area where the air handler is installed at the time of the test. Where the air handler is not
installed at the time of the test, the total leakage shall be less than or equal to 3 cubic feet per minute (85 L/min) per
100 square feet (9.29 m2) of conditioned floor area.
2. Postconstruction test: Total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square
feet (9.29 m2) of conditioned floor area.
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Reason:
Currently having both mandatory and prescriptive requirements is confusing. Duct leakage testing is needed and needs to
just be required to ensure efficiency, durability, safety, and comfort. All are the intent of the IECC.
Both of the current testing paths use the wrong matrix from an energy perspective. In order to ensure the intent of the
IECC is maintained it makes sense to keep the total duct leakage requirement as it deals with very important issues that
are byproducts of energy efficiency; durability, safety, and comfort. Adding a Duct leakage to outside (LTO) testing
requirement specifically addresses the energy component of duct leakage which is also the intent of the IECC.
The exception to LTO testing should still stand if all ducts are within the buildings thermal envelope. However, we have
added a definition of how to determine if the ducts are inside the buildings thermal envelope and air barrier system. This
is greatly needed to ensure that there is a common understanding of when the exception can and should be used. For
example, ducts within the floor system of a floor over a garage would now be defined to be within the air barrier of the
home and testing for LTO would not be required. Currently this distinction is lacking.
The 4 cfm/100sqft of floor area target currently penalizes small units, so we have introduced a fix that was first developed
by the Energy Star program. Currently the duct Total leakage targets at rough-in or final is based on amount of
conditioned floor area, regardless of total floor area served. In this proposal a 'floor' has been added to the duct leakage
limits. By 'floor', we mean a lower limit that doesn't decrease as the space gets smaller and smaller.
Energy Stars target floor is 40 CFM. We have used 60 CFM as it is a more reasonable target for small systems in our
current state of installation and sealing expertise.

Bibliography: The Energy Conservatory
Duct Leakage to Outside Testing Instructions
Pages 25 through 31
http://energyconservatory.com

Cost Impact: Will increase the cost of construction
Currently Total duct leakage testing is required. Duct leakage to outside is also required for IECC code sections R405
simulated performance and R406 ERI pathways. Duct leakage to outside is a tradeable feature and is an input in the modeling
software used to demonstrate compliance with the code when using sections R405 and R406. Therefore, the code in essence
is currently requiring both tests for these pathways through the code. Price would increase for those who are using the
prescriptive path but should remain the same for those using the simulated performance path or the ERI path for compliance.
Duct leakage to outside is performed at the same time the blower door test is performed, as a blower door and duct leakage
testing device must run together to for the test, which increases the cost effectiveness of this test. Adding this test to the
process of compliance should add between $50 and $100 to the cost of compliance for those currently using the prescriptive
path.

RE107-16 :
R403.3.3SCHWARZ13057
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The language isn't getting to the point about the testing and doesn't cover everything that it needs to. The
cost impact statement is not accurate.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Submitted.
Commenter's Reason: The committee stated that "the language isn't getting to the point about the testing and doesn't cover
everything that it needs to." I would agree that the code language should be understandable to all. However, some of the code
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language speaks to specific target audiences. For example, table R402.1.1 makes it obvious to a builder that there are air
barrier and insulation mandatory requirements. The language embedded in the table is not very understandable to the builder
but speaks to framers, insulators and makes it relatively clear what is needed. In the same way this section of the code
demonstrates to the builder that they have to do both a total duct and duct leakage to outside test. The exceptions are really
speaking to the testing contractors. Absolutely everything is covered here in terms of what is required for testing. In fact, there
is tremendous flexibility built into the language which will lower the probability that both tests will actually have to occur.
1. Small homes and units are currently penalized and required to achieve unrealistic duct leakage goal because of the target
calculation equation. Exception 1 in Total leakage section and 2 in the leakage to outside section say that the duct
leakage target can't be below 60 CFM.
2. If the total duct leakage target is 60 CFM or lower than a duct leakage to outside test does not have to be performed.
3. If duct work is located entirely inside the building thermal envelope, then no duct leakage to outside test is required. This
is currently the case but is currently little guidance on how to determine if the ducts are completely inside. This proposal
offers that guidance.
I believe that the cost impact statement is correct. EnergyLogic performs these tests on a daily basis and I know what we
charge for a duct leakage to outside test when done in conjunction with a blower door test. Since this is the only time that such
a test can be performed the cost estimates are accurate. I am not saying that there will be no impact since there is a potential
for having to perform two tests. What I am saying is that the potential to need to perform both test is low, but incorporating both
test in the code is important.

RE107-16
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RE108-16
R403.3.3 (IRC N1103.3.3), R403.3.4 (IRC N1103.3.4)
Proposed Change as Submitted
Proponent : Donald Surrena (dsurrena@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
R403.3.3 (N1103.3.3) Duct testing (Mandatory). Ducts shall be pressure tested to determine air leakage by one of the
following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system,
including the manufacturer's air handler enclosure if installed at the time of the test. All registers shall be taped or
otherwise sealed during the test.
1. Postconstruction Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa)
across the entire system, including the manufacturer's air handler enclosure if installed at the time of the test.
Registers All registers shall be taped or otherwise sealed during the test.
Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely
within the building thermal envelope.
2. Postconstruction test: Leakage to outdoors shall be less than or equal to 4 cfm (113.3L/min) per 100 square feet (9.29
2
m ) of conditioned floor area or total leakage shall be less than or equal to 4 cfm (113.3 L/min) per 100 square feet
(9.29 m2) of conditionedfloor area when tested at a pressure differential of 0.1 inch w.g. (25 Pa) across the entire
system, including the manufacturer's air handler enclosure. Alternatively, a duct leakage to outside test with a pressure
differential of 0.1 w.g. (25 Pa) with reference to outside that includes the manufacturer's ait handler enclosure.
Registers shall be taped or otherwise sealed during the test.
Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely
within the building thermal envelope.
A written report of the results of the test shall be signed by the party conducting the test and provided to the code official.
R403.3.4 (N1103.3.4) Duct leakage (Prescriptive). The total leakage of the ducts, where measured in accordance with
Section R403.3.3, shall be as follows:
1. Rough-in test: The total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet
2
(9.29 m ) of conditioned floor area where the air handler is installed at the time of the test. Where the air handler is not
installed at the time of the test, the total leakage shall be less than or equal to 3 cubic feet per minute (85 L/min) per
2
100 square feet (9.29 m ) of conditioned floor area.
2. Postconstruction test: Total leakage or leakage to outside shall be less than or equal to 4 cubic feet per minute (113.3
2
L/min) per 100 square feet (9.29 m ) of conditioned floor area.
Reason:
Allowing the option for measurement of duct leakage to the outside will give both HVAC installers and homeowners an accurate
measurement of duct leaks to the exterior of the building. Duct leakage to the outdoors is an accepted duct testing method in
the industry and was allowed under Section 403.2.2 of the 2009 IECC and approved for the 2015 IECC by the committee, but
withdrawn by the proponent. The proposed leakage rate is set at 4 cfm per 100 square feet of conditioned floor area which
consistent with the 2015 requirements for total duct leakage. Proposed changes provide clarity as to what distribution system
efficiency should be applied to the Standard Reference Design and how the ducts should be modeled in the performance path.

Cost Impact: Will not increase the cost of construction
The code change proposal will not increase the cost of construction. Code requirements are not proposed to be changed,
rather added options for compliance will have the ability to reduce the cost of construction.

RE108-16 :
R403.3.3SURRENA12553
Public Hearing Results
Committee Action:
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Committee Reason: Leakage to inside the thermal envelope isn't really a concern--only leakage to outdoors.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Craig Drumheller, representing National Association of Home Builders (CDrumheller@nahb.org)
requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
R403.3.3 Duct testing (Mandatory). Ducts shall be pressure tested to determine air leakage by one of the following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system,
including the manufacturer's air handler enclosure if installed at the time of the test. All registers shall be taped or
otherwise sealed during the test.
2. Postconstruction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the
entire system, including the manufacturer's air handler enclosure. Alternatively, leakage to outside shall be measured
with a pressure differential of 0.1 inch w.g. (25 Pa) relative to outside across the entire system, including the
manufacturer's air handler enclosure. Registers shall be taped or otherwise sealed during the test.
Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely
within the building thermal envelope.
A written report of the results of the test shall be signed by the party conducting the test and provided to the code official.
R403.3.4 Duct leakage (Prescriptive). The total leakage of the ducts, where measured in accordance with Section R403.3.3,
shall be as follows:
1. Rough-in test: The total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet
(9.29 m2) of conditioned floor area where the air handler is installed at the time of the test. Where the air handler is not
installed at the time of the test, the total leakage shall be less than or equal to 3 cubic feet per minute (85 L/min) per
2
100 square feet (9.29 m ) of conditioned floor area.
2. Postconstruction test: Total leakage or leakage to outside shall be less than or equal to 4 cubic feet per minute (113.3
2
L/min) per 100 square feet (9.29 m ) of conditioned floor area.
Commenter's Reason: There was a problem with the original submittal and this modification fixes the issues. The committee
supported the concept as evidenced with the Committee Reason.
Need for change:
Allowing the option for measurement of duct leakage to the outside of the house (in addition to total system leakage) will
provide an accurate measurement of duct leakage to the exterior of the building (lost energy). Duct leakage to the outdoors is
an accepted duct testing method in the industry (e.g. ANSI/RESNET/ICC 380-2016) and was allowed under Section 403.2.2 of
the 2009 IECC and a similar change allowing leakage to the outside was approved for the 2015 IECC by the committee, but
withdrawn by the proponent.
When determining annual energy consumption using the performance path, the total duct leakage is not used, only the duct
leakage to outside is relevant.

RE108-16
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RE109-16
R403.3.5 (IRC N1103.3.5)
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
R403.3.5 (N1103.3.5) Building cavities (Mandatory). Building framing cavities shall not be used as ducts or plenums.
Exception: Individual wall framing cavities used for transfer air between two spaces on the same level complying with Section
602.3 of the International Mechanical Code [IRC Section M1601.1.1.1]
Reason: For the last few editions of the IECC and the IRC, there has been a conflict between the energy and duct system
provisions regarding the use of stud wall cavities as air plenums. As the IECC requirement was more stringent, the 'conflict'
was resolved in favor of the energy provisions. The SEHPCAC discussed the provisions of IRC M1601.1.1 and consider it to
be an acceptable approach for return air. Therefore the proposed exceptions to IRC N1103.3.5 and IECC R403.3.5 directs the
user to M1601.1.1 for wall framing cavities used to transfer return air between two spaces on the same level.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
The code change proposal will decrease the cost of construction. Due to current conflict in code, the energy provisions require
the use of metal ductwork for all transfer openings, while the mechanical provisions allow the use without metal ductwork.
Allowing the longstanding mechanical provisions to be used for transfer air will reduce construction costs and not increase
energy costs.
RE109-16 :
R403.3.5COLLINS11458
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: It is poor practice to allow airflow in wall cavities. If a jumper duct system is needed, the proposal needs to
be worded for that purpose.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Submitted.
Commenter's Reason: RE109 resolves a code conflict between the IECC and Section M1601.1.1 of the IRC.
The SEHPCAC disagrees with the reason statements given for disapproving this proposal. Contrary to the committee's
reasoning, the RE109 proposal does not allow for transfer air connections between floors. Contrary to the committee, the
proposed method is not poor practice. The method is allowed under the IRC mechanical provisions. Publications from the US
Department of Energy's Build America program and Building Science Corporation show wall cavity transfer air for HVAC system
pressure equalization and proper air distribution within a residence.
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To further address the committees concerns, M1601.1.1, Exception 7 allows transfer openings when:
7.1. These cavities or spaces shall not be used as a plenum for supply air.
7.2. These cavities or spaces shall not be part of a required fire-resistance rated assembly
7.3. Stud wall cavities shall not convey air from more than one floor level.
7.5 Stud wall cavities in outside walls of building envelope assemblies shall not be utilized as air plenums.
The exception as written, "Individual wall framing cavities used for transfer air between two spaces on the same level
complying with Section 602.3 of the International Mechanical Code [IRC Section M1601.1.1.1]" allows the following:
A transfer air within a single wall framing cavity between two studs. The transfer may not be within a floor or ceiling cavity.
The transfer cavity must be fully within the building envelope. Transfer cavities may not be in building envelope assembly
walls.
A connection between two spaces on the same level
Neither M1601.1.1 nor this proposal would allow connection between floors. See 2015 IRC Commentary Figure
M1601.1.1(2).
The cavity is for transfer air only; the cavity may not be connected to the return or supply duct or fan. This allowance for
transfer air will not subject the cavity to a significant pressure differential.
RE109 resolves a conflict between the mechanical and energy provisions of the IRC. This proposal allows for accepted,
standard construction practice. It allows for better air distribution within a home without having to resort to jump ducts. A jump
duct system can require cutting and sealing two holes in the air barrier and routing of the transfer air outside of the thermal
envelope. Transfer within a single stud bay on a single level between two adjacent rooms avoids the cutting and patching of
the ceiling and the transfer air remains within the thermal envelope.
If transfer air within a stud bay was unsafe or was a detrimental construction practice, the provision should be addressed within
Chapter 16 of the IRC. However such concerns are irrelevant to energy use covered by Chapter 11 of the IRC (IECC Chapter 4
[RE]). The practice is of using stud bay transfer is accepted by the US DOE Build America program to provide better air
distribution in homes.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

RE109-16
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RE113-16
R202 (IRC N1101.6) (New), R403.5 (IRC N1103.5), R403.5.1 (IRC N1103.5.1) (New)
Proposed Change as Submitted
Proponent : Lauren Urbanek, Natural Resources Defense Council (lurbanek@nrdc.org)
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) DESUPERHEATER/WATER HEATER. A factory-made assembly of elements by which the flows of refrigerant
vapor and water are maintained in such heat transfer relationship that the refrigerant vapor is desuperheated and the water is
heated. A water circulating pump may be included as part of the assembly.
R202 (N1101.6) GRID-ENABLED WATER HEATER An electric resistance water heater that:
1. Has a rated storage tank volume of more than 75 gallons;
2. Was manufactured on or after April 16, 2015;
3. Has an energy factor of not less than 1.061 minus the product of 0.00168 times the tank's rate storage volume (in
gallons); or an equivalent alternative standard prescribed by the Secretary of Energy and developed pursuant to 42 U.S.C.
6295 (e)(5)(E);
4. Is equipped at the point of manufacture with an activation lock; and
5. Has a label meeting certain criteria for permanence and states, using text set by the statute, that the water heater is
intended only for use as part of an electric thermal storage or demand response program.
Revise as follows:
R403.5 (N1103.5) Service hot water systems. Energy conservation measures for service hot water systems shall be in
accordance with Sections R403.5.1 through R403.5.4 R403.5.5.
Add new text as follows:
R403.5.1 (N1103.5.1) Water heating equipment (Prescriptive). In climate zones 1 through 5 each dwelling unit shall be
provided with one or a combination of the following with the capability to provide hot water to meet the anticipated needs of the
dwelling unit:
1. A water heater with desuperheater tested and listed in accordance with AHRI 470
2. A heat pump water heater with an energy factor (EF) of 2.0 or greater
3. A solar water heating system, which consists of a solar thermal collector combined with a storage tank or any NAECAcompliant water heater, with solar system heating fraction of 0.50 or greater
4. An instantaneous water heater
5. A storage gas water heater with energy factor (EF) of 0.67 or greater
6. A grid-enabled water heater.
Exception: Replacements of existing water heating equipment
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
AHRI 470-06 Performance Rating of Desuperheater/Water Heaters
Reason: Residential envelopes have been getting tighter and better over the last few years. As a result, domestic water
heating energy is emerging as a significant end-use from the efficiency stand-point. There are multiple ways of improving the
efficiency of generating hot water in homes. Previous analysis performed by DOE analyzed some of the more common water
heating options for both gas and electric water heating. For homes with gas water heating, DOE analyzed high-efficiency gas
storage water heaters and instantaneous water heaters; for homes with electric water heaters, DOE analyzed heat-pump water
heaters. Desuperheaters were analyzed for all cases.
DOE found that high-efficiency gas storage water heaters not only saved energy over their lifespan, but also cost less to
install. Instantaneous water heaters were cost-effective in the warmer climate zones, but were not as cost-effective in the
colder climate zones. Heat pump water heaters that replace electric storage water heaters are cost-effective in all climate
zones. Desuperheaters are most cost-effective for cooling-dominated climate zones, as they operate only when the air
conditioners are running. The energy savings from desuperheaters are much higher for warmer climate zones. Given the
results of the cost-effectiveness analysis performed by DOE, NRDC recommends that this prescriptive requirement apply to
climate zones 1-5.
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As part of DOE's appliance and equipment standards initiative, stakeholders expressed to DOE the importance of large-volume
electric resistance water heaters to electric thermal storage (ETS) programs. Utilities use ETS programs, sometimes also
known as load shifting or demand response programs, to manage peak demand load by limiting the times when certain
appliances are operated. In certain water-heater based ETS programs, a utility typically controls a water heater remotely to
allow operation only when electricity demand is during off-peak hours. During that off-peak operation, the electricity consumed
is stored by the water heater as thermal energy for use during peak hours when the utility prevents the water heater from using
electricity. In the Energy Efficiency Improvement Act (EEIA) of 2015, Congress amended the Energy Policy and Conservation
Act (EPCA) to establish a category of water heaters called "grid-enabled water heaters" and create an energy conservation
standard for that product. The definition of "grid-enabled water heaters" in this proposal is consistent with the definition adopted
into law in EPCA.

Cost Impact: Will not increase the cost of construction
Analysis by DOE found that high-efficiency equipment often costs less to install than standard equipment. A new standard for
water heaters took effect in 2015, so by the time the 2018 code is adopted this technology will be the industry standard.
Analysis: A review of the standard(s) proposed for inclusion in the code, AHRI 470-06, with regard to the ICC criteria
for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
RE113-16 :
R403.5URBANEK12699
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: These requirements might violate federal law at some point in time. The reference to Secretary of Energy is
not appropriate. This would eliminate electric resistance type water heaters from being installed. As water heaters are often
installed in garages, a heat pump water heater is a garage in a colder climate is just not going to happen (not enough heat in the
colder air.)
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Lauren Urbanek, representing NRDC (lurbanek@nrdc.org) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Energy Conservation Code
R202 (N1101.6) DESUPERHEATER/WATER HEATER. A factory-made assembly heat exchanger that uses superheated
gases from the compressor of elements by which the flows of refrigerant vapor and water are maintained in such a heat
transfer relationship that the refrigerant vapor is desuperheated and the pump or air conditioner to heat water is heated. A
water circulating pump may be included as part of the assembly.
R202 (N1101.6) GRID-ENABLED WATER HEATER An electric resistance water heater that:
1. Has has a rated storage tank volume of more than 75 gallons;
2. Was manufactured on or after April 16, 2015; and
3. Has an energy factor of not less than 1.061 minus the product of 0.00168 times the tank's rate storage volume (in
gallons); or an equivalent alternative standard prescribed by the Secretary of Energy and developed pursuant to 42 U.S.C.
6295 (e)(5)(E);
4. Is equipped at the point of manufacture with an activation lock; and
5. Has a label meeting certain criteria for permanence and states, using text set by the statute, includes controls that the
water heater is intended enable activation only for use as part of an electric thermal storage or demand response program.
R403.5.1 (N1103.5.1) Water heating equipment (Prescriptive). In climate zones 1 through 5, each dwelling unit shall be
provided with one or a combination of the following with the capability to provide hot water to meet the anticipated needs of the
dwelling unit:

2016 ICC PUBLIC COMMENT AGENDA

Page 381

1. An instantaneous water heater
2. A grid-enabled water heater having both of the following:
1. Energy factor (EF) of not less than 1.061 minus the product of 0.00168 times the tank's rated storage volume (in
gallons).
2. A permanent label indicating that the water heater is intended only for use as part of an electric thermal storage or
demand response program.
3. A water heater with desuperheater a desuperheater tested and listed in accordance with AHRI 470.
2 4. A heat pump water heater with an energy factor (EF) of not less than 2.0 or greater .
3 5. A solar water heating system, which consists of a solar thermal collector combined with a storage tank or any NAECAcompliant water heater, with solar system heating fraction of not less than 0.50 or greater .
4. An instantaneous water heater
5 6. A storage gas water heater with energy factor (EF) of not less than 0.67 or greater .
6. A grid-enabled water heater.
Exception: Replacements of existing water heating equipment
Commenter's Reason: RE-113 should be approved because it improves the energy efficiency of the prescriptive path of the
code while continuing to offer builders the same level of flexibility they already enjoy. Builders may still install any type of water
heater available on the market that works for the home and location, including electric resistance water heaters. While it is true
that not every home may be able to utilize every option listed, there is an option that is appropriate for any home. This proposal
also modifies only the prescriptive path of climate zones 1-5, which leaves builders the flexibility of the performance and ERI
paths.
This proposal is structured so that it does not trigger provisions of the National Appliance Energy Conservation Act (NAECA).
See below for a legal memorandum.
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Residential envelopes have been getting tighter and better over the last few years. As a result, domestic water heating energy
is emerging as a significant end-use from the efficiency stand-point. There are multiple ways of improving the efficiency of
generating hot water in homes. Analysis performed by DOE analyzed some of the more common water heating options for both
gas and electric water heating. For homes with gas water heating, DOE analyzed high-efficiency gas storage water heaters
and instantaneous water heaters; for homes with electric water heaters, DOE analyzed heat-pump water heaters.
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Desuperheaters, which capture excess heat from air conditioners or heat pumps and use that excess to heat water were
analyzed for all cases. Desuperheaters can be used in conjunction with any type of water heater including electric resistance
water heaters,
DOE found that high-efficiency gas storage water heaters not only saved energy over their lifespan, but also cost less to install.
This means that customers will save money on their bills by installing a more efficient gas storage water heater and will pay
less to purchase the efficient model than the less-efficient model. Instantaneous water heaters were cost-effective in the
warmer climate zones, but were not as cost-effective in the colder climate zones. Heat pump water heaters that replace electric
storage water heaters are cost-effective in all climate zones. Desuperheaters are most cost-effective for cooling-dominated
climate zones, as they operate only when the air conditioner or heat pump is in use. Desuperheaters can provide hot water
more efficiently than a conventional electric water heater during both heating and cooling seasons, but are more effective
during cooling season. Therefore, the energy savings from desuperheaters are much higher for warmer climate zones. Given
the results of the cost-effectiveness analysis performed by DOE, NRDC recommends that this prescriptive requirement apply to
climate zones 1-5.
As part of DOE's appliance and equipment standards initiative, stakeholders expressed the importance of large-volume electric
resistance water heaters to electric thermal storage (ETS) programs, so those are also incorporated into this proposal. Utilities
use ETS programs, sometimes also known as load shifting or demand response programs, to manage peak demand load by
limiting the times when certain appliances are operated. In certain water-heater based ETS programs, a utility typically controls
a water heater remotely to allow operation only when electricity demand is during off-peak hours. During that off-peak
operation, the electricity consumed is stored by the water heater as thermal energy for use during peak hours when the utility
prevents the water heater from using electricity. In the Energy Efficiency Improvement Act (EEIA) of 2015, Congress amended
the Energy Policy and Conservation Act (EPCA) to establish a category of water heaters called "grid-enabled water heaters"
and create an energy conservation standard for that product. The definition of "grid-enabled water heaters" in this proposal is
consistent with the definition adopted into law in EPCA.

RE113-16
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RE114-16
R403.5.5 (New) [IRC N1103.5.5 (New)]
Proposed Change as Submitted
Proponent : Karen Hobbs, National Resources Defense Council (khobbs@nrdc.org), Ed Osann, National Resources Defense
Council (eosann@nrdc.org)
2015 International Energy Conservation Code
Add new text as follows:
R403.5.5 (N1103.5.5) Lavatory faucets (Mandatory). The flow rate of a lavatory faucet installed in a dwelling unit shall not
exceed 1.5 gpm (0.11 L/s) at 60 psi (414 kPa).
Reason: Residential lavatory faucets rated at 1.5 gpm or less are commonly available and perform as well as those with higher
flow rates. WaterSense established criteria for residential lavatory faucets and faucet accessories such as aerators in 2007.
Based on recent reports by WaterSense partners, over 5,200 models from 134 brands currently meet the
WaterSense specification, showing the widespread availability and commercial viability of more efficient lavatory faucets
(Source: MaP Testing: http://www.map-testing.com/).
The Natural Resources Defense Council (NRDC) estimates that significant water and energy savings could accrue nationwide
if this revised flow rates for residential faucets became effective in 2018:
121.9 million gallons of water per day in 2030;
2,198 GWh (Gigawatt Hours) of electricity per year in 2030; and
158 therms of natural gas per year in 2030.
The California Energy Commission (CEC) adopted a 1.2 gpm standard in August, 2015. In its review, the CEC analyzed the
availability and functionality of lavatory faucets operating at 1.5 gpm, the same flow rate contained in this proposal. CEC found
that "41 percent of lavatory faucets in the Commission's database would comply with a 1.5 GPM standard. A July, 2016 search
of the Commission's database showed 56 percent of lavatory faucets would comply with the 1.5 GPM standard (California
Energy Commission, "Staff Analysis of Lavatory Faucet Appliance Standards," Docket Number 15-AAER-05, p. 5, July 24,
2015, http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER05/TN205513_20150724T152718_Staff_Analysis_of_Lavatory_Faucet_Appliance_Standards.pdf). Further, "staff did not
encounter any issues with consumer acceptance, health and safety, or heat transfer loss from a 1.5 GPM standard and
concludes that a 1.5 GPM maximum flow rate is technically feasible" (California Energy Commission, p. 5).
The CEC also found significant savings in water and energy use as a result of the 1.5 GPM standard, estimating first-year
annual savings of 3.4 billion gallons of water, 89 GWh of electricity, 12 Mthm of natural gas, and consumer savings of 51 million
dollars (California Energy Commission, p. 6).

Bibliography: California Energy Commission, "Staff Analysis of Lavatory Faucet Appliance Standards," Docket Number 15AAER-05, July 24, 2015, http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER05/TN205513_20150724T152718_Staff_Analysis_of_Lavatory_Faucet_Appliance_Standards.pdf.
Cost Impact: Will not increase the cost of construction
As noted above, faucets operating at the flow rates proposed are commonly available and perform as well as less efficient
models. EPA WaterSense also found that, "Most high-efficiency faucet accessories that restrict flow are no more expensive
that their conventional counterparts. However, pressure compensating faucet accessories that are designed to provide and
maintain a constant flow rate despite fluctuations in water pressure typically cost a few dollars more."
http://www.epa.gov/WaterSense/faucets.html. Lowe's Home Improvement Store features more than 1,759 residential bathroom
faucets that meet the proposed standard of 1.5 gpm from 19 brands, ranging in cost from $15 to $2000 (Source: Lowe's Home
Improvement Store website: http://www.lowes.com/Bathroom/Bathroom-Faucets/Bathroom-Sink-Faucets/_/N1z0wz0vZ1z0z4i4/pl#!).
The California Energy Commission (CEC) "concluded that there was no incremental cost between a 1.5 GPM faucet and a 2.2
GPM faucet, based on studies conducted by the investor-owned utilities and verification through a retail price search showing
no premium for the more efficient products" (California Energy Commission, p. 6).

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code and in
the Plumbing Provisions of the International Residential Code
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RE114-16 :
R403.5.6 (NEW)HOBBS11699
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is a "green code" issue or not a I-code issue at all. The Plumbing Codes establish maximum fixture flow
rates to match federal mandates. Lower fixture flow rates are a customer preference or a requirement of state mandates.
Assembly Motion:
Online Vote Results:
Support: 39.75% (97) Oppose: 60.25% (147)
Assembly Action:

As Modified
Failed
None

Online Floor Modification:
Revise as follows:
CHAPTER 6 [RE]
WATER EFFICIENCY
R601.1 Plumbing fixture efficiency. Plumbing fixtures shall meet the minimum water efficiency.
R403.5.5 (N1103.5.5)R602.1 Lavatory faucet efficiency.The flow rate of a lavatory faucet installed in a dwelling unit shall not
exceed 1.5 gpm (0.11 L/s) at 60 psi (414 kPa).
Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code.
This code change proposal addresses the scope and application of the International Energy Code and the International Plumbing
Code. The action taken by the Residential Energy Conservation Code Committee on this proposal coupled with the final action
taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited to an advisory
recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change in accordance with
Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
Individual Consideration Agenda
Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
CHAPTER 6 [RE] Water Conservation and Efficiency
R601.1 Scope The provisions of this cahpter shall establish the means of conserving water with efficiency and the
conservation of energy.
SECTION R602 Plumbing Fixture Efficiency
R602.1 General The provisions of Section 602 shall govern the water consumption and efficiency of plumbing fixtures.
R602.2 Lavatory faucet. The flow rate of a lavatory faucet shall not exceed 1.5 gpm at 60psi.
2015 International Residential Code
N1112.1 (R602.1) General. The provisions of this section shall govern the water consumption and efficiency of plumbing
fixtures.
N1112.2 (R602.2) Lavatory faucet. The flow rate of a lavatory faucet shall not exceed 1.5 gpm at 60psi.
Commenter's Reason: All though the origional change does contain energy efficiency aspects I do feel they are a by product
of this measure. This is a concept that should be visited. The placement of this change in service hot water system isn't the
correct section it belongs in, but there isn't really a section within the existing energy code that would best fit this requirement.
The solution for this is to create a new chapter that deals with water conservation that contains energy efficiency measures.
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This is an opportunity to acknowledge that there is a relationship between water conservation and the energy efficiency that is
gained from this. A new chapter that is dedicated to water efficiencies that go hand and hand with energy efficiency is where
this concept and other similar concepts should be placed.

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code and in
the Plumbing Provisions of the International Residential Code
This code change proposal addresses the scope and application of the International Energy Code, the International Plumbing
Code and the International Residential Code. The action taken by the Residential Energy Conservation Code Committee on
this proposal coupled with the final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental
Consensus Vote will be limited to an advisory recommendation to the ICC Board of Directors who will determine the final
disposition on this proposed change in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors
determines the scope of the I-Codes.

Proponent : Ed Osann, Natural Resources Defense Council, representing Natural Resources Defense Council
(eosann@nrdc.org); Gary Klein, representing self (gsmklein@comcast.net) requests Approve as Submitted.
Commenter's Reason: The Technical Committee rejected the original proposal not on its merits, but on grounds of code
correlation. As the note applied by ICC staff to this proposal indicates, decisions on correlation issues are reserved to the ICC
Board. A vote by the membership on the merits of the proposal is still appropriate.
This proposal will save significant amounts of energy, and is well-suited to the IECC, whose purpose is to establish minimum
regulations for energy-efficient buildings. Indeed, few new energy-saving measures present such a cost-effective opportunity,
since as noted in the original reason statement, there is no incremental cost associated with installing products that meet the
EPA WaterSense flow rate specified by this proposal. All of the points made regarding energy savings in the original Reason
Statement remain applicable.
One opponent has questioned whether lower maximum flow rates for lavatory faucets achieve any hot water savings, since
most lavatories are not opened to the full open position on a regular basis. EPA addressed this issue in 2007 in its Supporting
Statement for the WaterSense High-Efficiency Lavatory Faucet Specification, upon which this code change proposal is based.
Field studies in Seattle and the East Bay Municipal Utility District were reviewed by EPA, and pertinent findings demonstrated
that residential faucets with lower maximum flow rates achieved savings, and that 70% of faucet water use was hot water.
A more recent study provides further documentation of the real world savings of faucets with maximum flow rates at the
WaterSense level. In a 2011 report by DeOreo entitled Analysis of Water Use in New Single-Family Homes, three groups of
homes were compared: homes built before 1995, homes built after 2001, and high-efficiency new homes built after 2006 to the
equivalent of the WaterSense specifications. As might be expected, total indoor water use measured in gallons per household
per day (gphd) declined in newer homes compared to the oldest group in the study. And more specifically, faucet water use
declined very significantly, from 26.7 gphd in pre-1995 homes, to 25.23 gphd for typical post-2001 homes, to 18.1 gphd for
WaterSense-level high efficiency homes. This clearly demonstrates the energy- and water-saving impact of reducing the
maximum flow rate for faucets as proposed in this code change proposal.

Bibliography: [WaterSense High Efficiency Lavatory Faucet Specification Supporting Statement] [Version 1.0] [US EPA]
[2007] [page 5]
[https:www3.epa.gov/watersense/docs/faucet_suppstat_final508.pdf]
[Analysis of Water Use in New Single-Family Homes] [Report/Document #] [DeOreo, William] [2011] [page 16]
[http://www.aquacraft.com/downloads/epa-new-home-water-use-study/]

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code and in
the Plumbing Provisions of the International Residential Code
This code change proposal addresses the scope and application of the International Energy Code, the International Plumbing
Code and the International Residential Code. The action taken by the Residential Energy Conservation Code Committee on
this proposal coupled with the final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental
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Consensus Vote will be limited to an advisory recommendation to the ICC Board of Directors who will determine the final
disposition on this proposed change in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors
determines the scope of the I-Codes.

Proponent : Hugo Aguilar, representing American Supply Association (haguilar@asa.net) requests Disapprove.
Commenter's Reason: The Technical Committee was correct to disapprove the proposal as water consumption is not within
the purview of the IECC. Fixtures such as lavatory faucets are already addressed in ASHRAE 189.1, IPC and the IRC. The
IECC does not address any fixtures and including lavatory faucets in new Section R403.5.5 will create confusion in the
industry. There needs to be a distinction amongst the codes and having similar provisions in every code creates confusion in
the industry and makes it difficult for AHJ's to enforce. Lastly, Section R101.3 (Intent) indicates that this code shall regulate the
design and construction of buildings for the effective use and conservation of energy over the useful life of each building.
Analysis: This code change proposal addresses the scope and application of the International Energy Code, the International
Plumbing Code and the International Residential Code. The action taken by the Residential Energy Conservation Code
Committee on this proposal coupled with the final action taken at the 2016 Public Comment Hearings and subsequent Online
Governmental Consensus Vote will be limited to an advisory recommendation to the ICC Board of Directors who will determine
the final disposition on this proposed change in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of
Directors determines the scope of the I-Codes.
Proponent : Matt Sigler, representing Plumbing Manufacturers International requests Disapprove.
Commenter's Reason: PMI agrees with the committee's action of disapproved for this item for the following reasons:
As stated in the 2015 IECC Commentary (pg. C1-1): "The code addresses the design of energy efficient building
envelopes, and the selection and installation of energy-efficient mechanical, service water-heating, electrical distribution
and illumination systems and equipment in residential and commercial buildings alike." Nowhere within the IECC does it
state that this code addresses water consumption requirements for plumbing fixtures or fittings.
The bottom line is that the IECC has never addressed water consumption requirements for plumbing fixtures and fittings.
Such requirements have always been addressed in the IGCC (now ASHRAE 189.1), IPC and IRC (Chapter 29).
Proposals that dealt with water consumption requirements for plumbing fixtures and fittings in the ICC Codes were
discussed during the Group A hearings and will be included in the 2018 IPC and/or IRC. If RE 114 is approved, it will
conflict with the actions taken by the IPC Committee.
Chapter 11 of the IRC addresses energy efficiency for the design and construction of buildings only, and not water
consumption requirements for plumbing fixtures and fittings. Chapter 29 (Water Supply and Distribution) provides water
consumption requirements for plumbing fixtures and fittings.

Analysis: This code change proposal addresses the scope and application of the International Energy Code, the International
Plumbing Code and the International Residential Code. The action taken by the Residential Energy Conservation Code
Committee on this proposal coupled with the final action taken at the 2016 Public Comment Hearings and subsequent Online
Governmental Consensus Vote will be limited to an advisory recommendation to the ICC Board of Directors who will determine
the final disposition on this proposed change in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of
Directors determines the scope of the I-Codes.
RE114-16
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RE116-16
R403.6 (IRC N1103.6)
Proposed Change as Submitted
Proponent : Mike Moore (mmoore@newportventures.net)
2015 International Energy Conservation Code
Revise as follows:
R403.6 (N1103.6) Mechanical ventilation (Mandatory). The building shall be provided with mechanical ventilation that meets
the requirements of the International Residential Code or International Mechanical Code, as applicable, or with other
approved means of ventilation. Outdoor air intakes and exhausts shall have automatic or gravity dampers that close when the
ventilation system is not operating.
Reason: Energy efficient, tight homes need mechanical ventilation to provide minimum acceptable indoor air quality. This is
clearly recognized in the heading of this section, but is not called out explicitly in the text. Currently, the IECC requires all
residential dwelling units to have an air tightness of 5 ACH50 or lower. Even if the 3-5 ACH 50 requirement becomes
prescriptive, simply following the IECC's mandatory air sealing checklist will easily result in homes that are 5 ACH50 or tighter
1,2,3,4,5,6,7,8,9,10,11
(see below for corroborating testimony).
At this tightness, infiltration can only provide about half the
ventilation air recommended for residential units (i.e., 0.35 air changes per hour; see chart). Studies have shown natural
ventilation via window operation is not able to make up the balance of required outdoor air, because homeowners do not leave
12,13
their windows open, often due to concerns for security and/or comfort.
This section needs to be clarified to leave no doubt that mechanical ventilation is required for any residential dwelling unit
following the IECC's mandatory air sealing checklist. The estimated cost of negative health effects associated with poor
14,15,16,17,18
residential indoor air quality exceeds $300 billion annually;
this is too high of a cost to ignore by requiring tight
construction without explicitly requiring mechanical ventilation.

Feedback from building officials and HERS raters has confirmed that following the mandatory IECC air sealing checklist is all
that is necessary to achieve building tightness below 5 ACH50 (and regularly below 3 ACH 50). Following are some examples of
this testimony from internet threads, studies, and personal communications:
California homes built from 2002-2004: Testing of a random sample of 102 tract homes built in California between 2002-
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2004 (well before the detailed air sealing requirements of the 2009 IECC were developed) showed a median air tightness
1
of 4.8 ACH50.
Parker, CO: From 2013-2014, only three of the first 424 air tightness tests conducted on single family homes built by
production builders in Parker, CO, failed to achieve 3 ACH50, with an average score of 2.3 ACH 50. According to the
building official, this level of tightness was achieved by simply following the same air tightness checklist that was in the
2
2009 IECC.
HERS rater in Illinois: "In my experience with testing homes in new construction, the 5ACH50 is too easy to achieve. I find
that the builders don't have to try very hard to get under 5ACH50. What I find most disheartening is that they can pass
code (5 ACH50 in Illinois) with a blower door test and not do any attic air sealing or properly seal rim joists - which would
be my top priorities in most homes. I had a recent test where I walked away shaking my head. There were the usual
suspects that I find with a leaky attic floor - no top plates sealed, leaky recessed lights, unsealed electrical penetrations,
3
etc. Yet, they easily achieve the 5ACH50."
Largest HERS Rater in Colorado: "Colorado has had good success in achieving 3 or less ACH 50 consistently. We see a
consistent average of 2.5 ACH50 for single family homes. Following the air tightness table in the code...well is the issue to
achieve this. How well builders follow this guidance is directly relational to their ability to meet the 3 ACH50 threshold."4
Builder in Illinois: "Our interest in the 1990's and early 2000's was more driven by reduced homeowner "cold room"
complaints than energy compliance. But with that said, we did, inadvertently, start to build a more energy efficient home
and thereby had a happier customer base and referral stream... It was not hard to get to 5 ACH50 at all. But never being
required to measure the tightness level of our homes prior to 2010, ... I went back a tested a sampling of homes we had
built in the past 10 years to pleasantly find most were testing right at or below 5 ACH50."5
Habitat for Humanity affiliate's experience: "If a habitat for humanity affiliate can make 5 ACH50 with different volunteers
on each house, and that means retraining them for every build; I think a commercial builder that tells all subs his homes
are going to be tested and will hit 5 or lower; is easy. This affiliate builds in a No Energy Code jurisdiction and looks for
building tasks their volunteers can do. They turn down donations of site applied spray on WRB to allow their volunteers to
install house wrap."6
HERS rater in Colorado: "Based on the experience of the contractors we are working with 5 should be a no brainer and 3
should come with a few attention to details. Most of our contractors are consistently at 2 or better and many are at 1."7
HERS rater in Kansas: "I did a brief study for our local HBA as they were working with the code officials and found most
builders were at 6 ACH before implementation of the 2012 code air sealing requirements. Now most homes build to the
code are under five with the larger homes under three as a general rule."8
Program manager in Alaska: "The average ACH 50 for homes built in Alaska since 2000 (all types) 3.93; Average ACH50
for homes built in Alaska since 2006 (all types) 3.37; Average ACH50 for homes built in Alaska since 2010 (all types)
2.96."9
Builder from Washington: "Our worst blower-door test ever was our first, back in 2005. It came in at just under 2.5 ACH 50,
and we didn't even know what a tight house was back then."10
Connecticut Light and Power Study: Blower door tests on a statistical sample of 69 single family homes built to the 2006
IECC and spread across Connecticut found an average air tightness of 5.8 ACH50. These homes were built from 20092011 and were constructed prior to the state's adoption of the 2009 IECC and its prescriptive air sealing
checklist.11 Minimum code compliant homes built since this time are expected to be tighter.

Bibliography:
1. Offerman, F.J. (2009). Ventilation and indoor air quality in new homes. PIER Collaborative Report. California Energy
Commission & California Environmental Protection Agency Air Resources Board. At the time of construction, air sealing
requirements in the CA Building Energy Efficiency Standards were limited to the following sentence, "Joints and other
openings in the building envelope that are potential sources of air leakage shall be caulked, gasketed, weatherstripped, or
otherwise sealed to limit infiltration and exfiltration," (CEC 2001 Energy Efficiency Standards, Section 117). Air sealing of
CA residences has been required since 1982. http://www.energy.ca.gov/2014publications/CEC-400-2014-024/CEC-4002014-024-FS.pdf.
2. Email communication with Gil Rossmiller, Chief Building Official, Parker, CO. Dec 8, 2014.
3. Email communication with Todd Abercrombie, EverGreen Home Energy Consultants, Inc. Dec 8, 2014.
4. Comment from Robby Schwarz, Principal of Energy Logic. Posted on LinkedIn's RESNET.US Group discussion, "How
Tough is it to Hit 5 ACH50?" Dec 10, 2014.
5. Email communication with Brian Flaherty of Flaherty Buiders. Dec 4, 2014.
6. Comment from John Nicholas, HERS Rater with The Energy Guy. Posted on LinkedIn's RESNET.US Group discussion,
"How Tough is it to Hit 5 ACH50?" Dec 9, 2014.
7. Comment from Mark Attard, Sales Consultant at AE Building Systems. Posted on LinkedIn's RESNET.US Group
discussion, "How Tough is it to Hit 5 ACH50?" Dec 9, 2014.
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December 19, 2014.
12. Offerman, F.J. (2009). Ventilation and indoor air quality in new homes. PIER Collaborative Report. California Energy
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Cost Impact: Will not increase the cost of construction
This is simply a clarification of a current requirement, so no additional costs will result.
RE116-16 :
R403.6MOORE11058
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal mandates mechanical ventilation. This will be a major change that will have a cost impact,
contrary to what the cost impact statement indicates.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Mike Moore, Newport Ventures, representing Broan-NuTone (mmoore@newportventures.net) requests
Approve as Submitted.
Commenter's Reason: This change is needed to bring clarification and consistency across the IECC, IMC, and IRC
mechanical ventilation requirements. The committee incorrectly stated that this proposal would be a major change, as any
dwelling unit that complies with the air sealing requirements of R402.4 (N1102.4) already requires mechanical ventilation in
accordance with the IRC (R303.4) or the IMC (401.2). The committee's failure to recognize this simple fact illustrates the need
to clarify this section.
RE116-16
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RE120-16
R403.6.1(IRC N1103.6.1), Table R403.6.1(IRC Table N1103.6.1)
Proposed Change as Submitted
Proponent : Mike Moore (mmoore@newportventures.net)
2015 International Energy Conservation Code
Revise as follows:
R403.6.1 (N1103.6.1) Whole-house mechanical ventilation system fan efficacy. When installed to function as a Fans
used to provide whole house mechanical ventilation system fans shall meet the efficacy requirements of Table R403.6.1.
Exception: Where an air handler unit that is whole-house mechanical ventilation fans are integral to tested and listed
HVAC equipment is used to provide whole-house mechanical ventilation, the air handler they shall be powered by an
electronically commutated motor. HRV and ERV fans shall be exempt from the provisions of Section R403.6.1.
TABLE R403.6.1
WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM FAN EFFICACY
AIR FLOW RATE MINIMUM AIR FLOW RATE
MINIMUM
EFFICACY
MAXIMUM
(CFM)
(CFM/WATT)
(CFM)
Range hoods
Any
2.8 cfm/watt
Any
2.8 3.5
In-line fan
Any
Any
cfm/watt
1.4 2.8
10 to 89
Bathroom, utility room
cfm/watt
Bathroom, utility room
2.8 3.5
≥90
Any
Other exhaust fan
cfm/watt
For SI: 1 cfm = 28.3 L/min.
FAN LOCATION

Reason: This proposal updates the fan efficacy requirements to the latest version of ENERGY STAR's ventilating products'
criteria, simplifies the fan efficacy table and provides the following needed clarifications to the requirements:
1. Clarifies that the fan efficacy table only applies to fans used for whole-house mechanical ventilation.
2. Clarifies that H/ERVs are exempt from the fan efficacy requirements that are applicable to exhaust and in-line
fans. Without this exception, over 95% of H/ERVs cannot comply with the efficacies listed in the table.
3. Clarifies that heating and cooling system air handlers (e.g., those used for furnace, AC, heat pump, etc.) must have an
electronically commutated motor if also used to provide whole-house mechanical ventilation.

Cost Impact: Will not increase the cost of construction
Manufacturers have replaced their v3 ENERGY STAR model fans with v4 ENERGY STAR compliant fans that meet these
higher efficacy requirements. These higher efficacies can still be met with PSC motors, so there is little to no significant cost
increase anticipated. Any initial cost increase will be offset with annual energy savings of ~$37 (assumptions: 75 cfm,
improvement in efficacy from 1.4 cfm/W to 2.8 cfm/W, 8760 hours/year of operation, $0.12/kWh).
RE120-16 :
R403.6.1MOORE11062
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The exception has a complete exemption for HRV and ERV fans leaving no energy requirements for those
fans at all. The Committee prefers RE121-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Mike Moore, representing Broan-NuTone (mmoore@newportventures.net) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R403.6.1 (N1103.6.1) Whole-house mechanical ventilation system fan efficacy. Fans used to provide whole-house
mechanical ventilation shall meet the efficacy requirements of Table R403.6.1.
Exceptions: Where an air handler that is integral to tested and listed HVAC equipment is used to provide whole-house
mechanical ventilation, the air handler shall be powered by an electronically commutated motor. HRV and ERV fans shall
be exempt from the provisions of Section R403.6.1.
TABLE R403.6.1 (N1103.6.1)
WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM FAN EFFICACY

SYSTEM TYPE
Range hood
In-line fan
HRV or ERV
Other exhaust fan

AIR FLOW RATE MINIMUM
a
MINIMUM RANGE EFFICACY
(CFM)
(CFM/WATT)
Any
2.8
Any
3.8
Any
1.2
10 to 89
2.8
> 90

3.5

For SI: 1 cfm = 28.3 L/min.
a. When tested in accordance with HVI Standard 916.
Commenter's Reason: The committee disapproved this proposal because it exempted H/ERVs from the fan efficacy
requirements of Table R403.6.1. In deference to this proposal, the committee approved RE121, which requires H/ERVs to have
a fan efficacy of at least 1.2 cfm/Watt. This comment aligns RE120 with the committee's action on RE121 by requiring H/ERVs
to have a fan efficacy of at least 1.2 cfm/Watt. Further, this comment will have the effect of updating the whole house
mechanical ventilation system's fan efficacy to minimum ENERGY STAR levels for exhaust fans. Please note that these
efficacy levels do not apply to local exhaust equipment, only equipment that is installed to provide whole house mechanical
ventilation. The annual energy cost savings associated with this comment are substantial, at ~$37 per year. Further, there is
little to no incremental cost difference for these higher efficacy fans, as manufacturers have already adjusted to the new
ENERGY STAR specifications without needing to change motor technology or add significant cost.
Analysis: After RE120-16 was published for committee consideration, staff discovered that Section R403.6.1 and Table
R403.6.1 were printed in error. The following shows corrections, in legislative format, to the first 3 printings of the 2015 IECC
for this section and table. The proposal and the public comment have been adjusted to indicate how the correct text of the
section and table would be amended by RE120-16.
R403.6.1 Whole-house mechanical ventilation system fan efficacy.When installed to function as a whole house
mechanical ventilation system, fans shall meet the efficacy requirements of Table R403.6.1.
Exception: Where whole-house mechanical ventilation fans are integral to tested and listed HVAC equipment, they shall be
powered by an electronically commutated motor.
TABLE R403.6.1
WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM FAN EFFICACY
AIR FLOW
MINIMUM
AIR FLOW RATE
FAN
RATE MINIMUM EFFICACY a MAXIMUM
LOCATION
(CFM)
(CFM/WATT) (CFM)
Range
Any
2.8
Any
hoods
In-line fans
Any
2.8
Any
Bathroom,
10
1.4
<90
utility room
bathroom,
90
2.8
Any
utility room
For SI: 1 cfm = 28.3 L/min.
a. When tested in accordance with HVI Standard 916
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RE121-16
R403.6.1 (IRC N1103.6.1), Table R403.6.1 (IRC Table N1103.6.1)
Proposed Change as Submitted
Proponent : Mike Moore (mmoore@newportventures.net)
2015 International Energy Conservation Code
Revise as follows:
R403.6.1 (N1103.6.1) Whole-house mechanical ventilation system fan efficacy. When installed to function as a whole
house mechanical ventilation system fans shall meet the efficacy requirements of Table R403.6.1.
Exception: Where whole-house mechanical ventilation fans are integral to tested and listed HVAC equipment, they shall
be powered by an electronically commutated motor.
Exceptions: Where an air handler that is integral to tested and listed HVAC equipment is used to provide whole-house
mechanical ventilation, the air handler shall be powered by an electronically commutated motor.
TABLE R403.6.1 (N1103.6.1)
WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM FAN EFFICACY
AIR FLOW RATE MINIMUM AIR FLOW RATE
a
MINIMUM
EFFICACY
MAXIMUM
(CFM)
(CFM/WATT)
(CFM)
HRV or ERV
Any
1.2 cfm/watt
Any
Range hoods
Any
2.8 cfm/watt
Any
In-line fan
Any
2.8 cfm/watt
Any
Bathroom, utility room
10
1.4 cfm/watt
< 90
Bathroom, utility room
90
2.8 cfm/watt
Any
For SI: 1 cfm = 28.3 L/min.
a. When tested in accordance with HVI Standard 916
FAN LOCATION

Reason: This proposal introduces a minimum fan efficacy for H/ERVs. The efficacy proposed is the minimum required by the
ENERGY STAR H/ERV specification used in Canada. This will save homeowners ~$92/year in fan energy costs versus
specifying the worst performing H/ERVs currently available on the market (i.e., assuming 0.5 cfm/W fan gets replaced by 1.2
cfm/W fan, 75 cfm, 8760 hours/year of operation, $0.12/kWh). Increasing the efficacy from 0.5 cfm/W to 1.1 cfm/W is feasible
without a significant change in motor technology or product cost.
Cost Impact: Will not increase the cost of construction
At the levels proposed, fan efficacy is not a major driver of price. Low-cost H/ERVs are available at the efficacy level proposed.
RE121-16 :
R403.6.1MOORE11063
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal provides appropriate energy limitations for ERV and HRV fan motors.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : John Rose, representing Home Ventilating Institute (eng1@hvi.org) requests Approve as Modified by
this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
TABLE R403.6.1 (N1103.6.1)
WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM FAN EFFICACY
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AIR FLOW RATE MINIMUM AIR FLOW RATE
a
MINIMUM
EFFICACY
MAXIMUM
(CFM)
(CFM/WATT)
(CFM)
0.8 cfm/watt,
SREb ≥ 75%;
Any
HRV or ERV
Any
1.2 cfm/watt,
SREb<75%
Range hoods
Any
2.8 cfm/watt
Any
In-line fan
Any
2.8 cfm/watt
Any
Bathroom, utility room
10
1.4 cfm/watt
< 90
Bathroom, utility room
90
2.8 cfm/watt
Any
For SI: 1 cfm = 28.3 L/min.
FAN LOCATION

a. Whent tested in accordance with HVI Standard 916.
b. SRE = Sensible recovery efficiency.
Commenter's Reason: Code change proposal RE121-16 was voted for approval, which cites efficacy thresholds in the
H/ERV ENERGY STAR specification used in Canada. The minimum efficacy ought to be corrected to match the thresholds
permitted by that specification. A fan efficacy of 0.8 cfm/watt applies to units with a Sensible Recovery Efficiency of 75% or
greater, while the higher fan efficacy of 1.2 cfm/watt is applicable to units with SRE between 65% and 75%. A lower fan efficacy
is accepted where the energy consumed by the fan itself is offset by the higher energy recovered by the H/ERV unit.
Cost impact: Adoption of the additional efficacy range will not increase the cost of construction. This tiered efficacy approach
allows for continued design flexibility for manufacturers, and does not unnecessarily narrow the field of choices of already
available, ENERGY STAR qualified systems for the consumer.

Proponent : Craig Conner, representing self (craig.conner@mac.com) requests Disapprove.
Commenter's Reason: This proposal uses the wrong measure of HRV/ERV efficiency. The main purpose of the HRV/ERV is
ventilate while recovering heat (cool). The fan is part, but not the main part, of the energy efficiency. There are better
measures of HRV/ERV efficiency such as sensible heat recovery efficiency (SRE) and total heat recovery efficiency (TRV).
This change is somewhat confusing and a step backwards as it makes the fan efficiency apply to only those fans that are part
of a whole house ventilation. If a bath fan was part of the whole house ventilation it would need to be efficienct. However a
similar bath fan that was just a bath fan would not have to be efficient. Doesn't make sense. Lets just have efficient bath fans.

RE121-16
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RE123-16
R403.6.1, R403.6.1.2 (New) (IRC:N1103.6.1, N1103.6.1.2 (New))
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
Revise as follows:
R403.6.1 (N1103.6.1) Whole-house mechanical Heat recovery ventilation system fan efficacy
(Prescriptive). Mechanical
In climate zones 6, 7 and 8, buildings shall be provided with a heat recovery or energy recovery ventilation system fans . The
system shall meet be balanced to provide a sensible heat recovery efficiency of not less than 70 percent at 0 °C (32 °F) at the
efficacy requirements of Table R403.6.1 rated airflow.
Exception: Where mechanical ventilation fans are integral to tested and listed HVAC equipment, they shall be powered
by an electronically commutated motor.
Add new text as follows:
R403.6.1.2 (N1102.6.1.2) Whole-house mechanical ventilation and heat recovery ventilation system fan
efficacy. Mechanical and heat recovery ventilation system fans shall comply with the efficacy requirements of Table R403.6.1.
Exception: Mechanical ventilation and heat recovery fans that are integral to tested and listed HVAC equipment shall not
be required to comply with this section provided that such fan motors are electronically commutated.
Reason: The energy used to condition ventilation air is completely lost through exhaust air in exhaust-based ventilation
systems. This provision increases energy efficiency of ventilation systems by recovering a portion of energy lost to the exhaust
air to condition incoming ventilation air. It also provides for a balanced ventilation system to avoid induced infiltration/exfiltration
and minimize potential downdrafting problems. A large majority of projects constructed since 2010 in the cold/very cold regions
under DOE's Building America program have included heat recovery ventilation.1
Energy Savings: DOE conducted an energy analysis using the established methodology:
https://www.energycodes.gov/development/residential/methodology
(https://www.energycodes.gov/development/residential/methodology).2 Most Heat Recovery Ventilation systems (HRVs) have a
sensible heat recovery efficiency of 70%-80%.3 The present analysis conservatively assumes a sensible heat recovery
efficiency of 70%. The energy analysis indicates that HRVs yield annual energy cost savings ranging from 9.4% to 11.2% of
IECC-regulated end uses (heating, cooling, lighting and water heating), in climate zones 6 through 8.
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).
Bibliography:
1. See Case Studies in the "cold/very cold" regions in the Building America Solution Center at
https://basc.pnnl.gov/optimized-climate-solutions/coldvery-cold (https://basc.pnnl.gov/optimized-climate-solutions/coldverycold)
2. Taylor, ZT; Mendon, VV; and Fernandez, N. (2015). Methodology for Evaluating Cost-Effectiveness of Residential Energy
Code Changes. Pacific Northwest National Laboratory for U.S. Department of Energy; Energy Efficiency & Renewable
Energy. PNNL-21294 Rev1. https://www.energycodes.gov/development/residential/methodology
(https://www.energycodes.gov/development/residential/methodology).
3. See EnergySavers website http://energy.gov/energysaver/whole-house-ventilation (http://energy.gov/energysaver/wholehouse-ventilation)
4. See cost of 70% effective HRV at http://www.nrel.gov/ap/retrofits/measures.cfm?gId=10&ctId=236&scId=2522
(http://www.nrel.gov/ap/retrofits/measures.cfm?gId=10&ctId=236&scId=2522)
5. Russell, Sherman and Rudd. 2007. LBNL 57730 - Review of Residential Ventilation Technologies. HVAC&R Research,
Volume 13.
6. http://www.deckerhomeservices.com/nahb-study.pdf (http://www.deckerhomeservices.com/nahb-study.pdf)

Cost Impact: Will increase the cost of construction
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The cost of HRV equipment ranges from $500-1100, depending on the manufacturer and capacity. The present analysis
assumes a total measure cost of $1,300 for a single-point HRV system based on the NREL Retrofit Database, inclusive of
4
5
equipment and installation. Russell, Sherman and Rudd found a similar cost of $1,350 including installation. A study
6
conducted by the National Association of Home Builders (NAHB) indicates the life of HRVs to be 20+ years. DOE's analysis
assumes a 20-year life.
Cost-effectiveness: DOE conducted a cost-effectiveness analysis using the established methodology:
https://www.energycodes.gov/development/residential/methodology
2
(https://www.energycodes.gov/development/residential/methodology). Analysis shows that HRVs are life-cycle cost-effective in
climate zones 6 through 8. Life-cycle cost savings range from $868 in zone 6 to $4,464 in zone 8. The full analysis is available
at https://www.energycodes.gov/sites/default/files/documents/iecc2018_R-3_analysis_final.pdf
(https://www.energycodes.gov/sites/default/files/documents/iecc2018_R-3_analysis_final.pdf).
RE123-16 :
R403.6.1WILLIAMS12223
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The Committee previously disapproved RE117-16. These systems need to remain an option. Most of these
systems will end up is a state of disrepair because few people will understand their purpose, let alone pay for properly maintaining
them. They are passive system available. Appraisals do not recognize this added feature so home mortgages will be slightly harder
to secure as the cost of the home is higher.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
R403.7 (N1103.7) Heat recovery ventilation In climate zones 6, 7, and 8, buildings shall be provided with a heat recovery or
energy recovery ventilation system. The system shall be balanced to provide a sensible heat recovery efficiency of not less
than 65 percent determined in accordance with CSA C439 at 32 °F (0°C) and at a system net airflow equal to or greater than
the design whole-house mechanical ventilation rate.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: Based on discussion at the Committee Action Hearing, this Public Comment makes four changes to
the original proposal:
1. Corrects the confusing mix of Prescriptiive and Mandatory provisions by moving this propoposed change to a new
(prescriptive) subsection in its entirety.
2. Eliminates the fan efficacy requirements that were part of the proposal, in deference to efficacies established by RE12116, which was approved by the Committee.
3. Reduces the proposal's required heat recovery efficiency based on CAH testimony showing that a 65% efficiency
threshold would allow many more products to comply than would the original 70% threshold. As shown in the graphic,
based on product data from the Home Ventilating Institute, the previous 70% cutoff allowed less than 43% of the available
products to comply without using a performance tradeoff; the 65% cutoff increases that to more than 85% of available
products. (See http://www.hvi.org/proddirectory/ (http://www.hvi.org/proddirectory/))
4. Adds a reference standard (CAN/CSA-C439-09 (R2014)) for determining the recovery efficiency. This standard was
reviewed by ICC staff without issue in vetting RE117-16.

2016 ICC PUBLIC COMMENT AGENDA

Page 399

RE123-16

2016 ICC PUBLIC COMMENT AGENDA

Page 400

RE127-16
R404.1 (IRC N1104.1)
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
R404.1 (N1104.1) Lighting equipment (Mandatory). Not less than 75 percent of the lamps in permanently installed lighting
fixtures shall be high-efficacy lamps or not less than 75 90 percent of the permanently installed lighting fixtures shall contain
only high-efficacy lamps.
Exception: Low-voltage lighting.
Reason: The lighting market is rapidly moving towards high-efficacy lighting. Raising the minimum lighting efficacy from 75% to
90% will align with market trends for high-efficacy performance and greater energy savings. Switching to an LED light bulb, for
example, can reduce electricity consumption by more than 80 percent. This code change would allow 10% of fixtures to be noncompliant, thereby accommodating incandesent decorative lighting fixtures. The exisiting exception already exempts low-votage
lighting.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
The price of high-efficacy lighting is now competitive with other lighting as more and more products such as CFLs and LEDs
saturate the market. The life-cycle costs of LEDs are significantly lower than any conventional lamp or light fixture.
RE127-16 :
R404.1COLLINS11478
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: There are available cost-effective products that are an easy way to lower energy use.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Glenn Heinmiller, representing International Association of Lighting Designers
(glenn@lampartners.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R404.1(N1104.1) Lighting equipment (Mandatory). Not less than 90 percent of the permanently installed lighting fixtures
shall be either light emitting diode luminaires or shall contain only high-efficacy lamps.
Exception: Low-voltage lighting.
Commenter's Reason: Many of the lighting fixtures now being installed in residential applications have integral lighting
emitting diode (LED) light sources. In the common vernacular of the lighting industry, these light fixtures do not have lamps,
and this makes it difficult to understand how the efficiency provisions of this section would be applied.
LED luminaires on the market today are almost all more efficacious than a conventional light fixture with a high efficacy lamp
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meeting the requirements of this code, and by the time this code is adopted it is hard to believe any LED luminaires would not
be more efficacious than the equivalent conventional light fixture with high efficacy lamp.
This public comment also includes the removal of the low-voltage lighting exception from RE-126 that was Approved by the
Committee, so it is clear that this public comment is not trying to add it back in (cdpACCESS forces it to be shown in the
comment).

RE127-16
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RE130-16
R405.1 (IRC N1105.1), Table R405.5.2(1) [IRC Table N1105.5.2(1)
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
R405.1 Scope. This section establishes criteria for compliance using simulated energy performance analysis. Such analysis
shall include heating, cooling, lighting, and service water heating energy only.
TABLE R405.5.2(1) [N1105.5.2(1)]
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
This section establishes criteria for compliance using simulated energy performance analysis. Such analysis shall include
heating, cooling, lighting, and service water heating energy only.

BUILDING
COMPONENT
Lighting

STANDARD REFERENCE DESIGN

Type: in accordance with Section R404.1
None, except where mechanical ventilation is
specified by the proposed design, in which
Mechanical ventilation case:Annual vent fan energy use:kWh/yr = 0.03942
× CFA + 29.565 × (Nbr +1)where:CFA =
conditioned floor areaNbr = number of bedrooms
IGain = 17,900 + 23.8 × CFA + 4104 × Nbr
Internal gains
(Btu/day per dwelling unit)
Internal mass

An internal mass for furniture and contents of 8
pounds per square foot of floor area.

PROPOSED DESIGN
As proposed
As proposed

Same as standard reference design.
Same as standard reference design, plus any
additional mass specifically designed as a thermal
storage elementc but not integral to the building
envelope or structure.

For masonry floor slabs, 80 percent of floor area
covered by R-2 carpet and pad, and 20 percent of
As proposed
floor directly exposed to room air.
For masonry basement walls, as proposed, but with
Structural mass
insulation required by Table R402.1.4 located on
As proposed
the interior side of the walls
For other walls, for ceilings, floors, and interior
As proposed
walls, wood frame construction
As proposed for other than electric heating without
a heat pump, where the proposed design utilizes
electric heating without a heat pump the standard
d, e
Heating systems
reference design shall be an air source heat pump
As proposed
meeting the requirements of Section C403 of the
IECC-Commercial Provisions.Capacity: sized in
accordance with Section R403.7
As proposed Capacity: sized in accordance with
d,
f
Cooling systems
As proposed
Section R403.7.
Service water
As proposed
As proposed
heatingd, e, f, g
Use: same as proposed design
gal/day = 30 + (10 × Nbr )
Duct insulation: From Section R403.2.1A thermal
distribution system efficiency (DSE) of 0.88 shall be
applied to both the heating and cooling system
Thermal distribution efficiencies for all systems other than tested duct As tested or as specified in Table R405.5.2(2) if not
systems
systems. For tested duct systems, the leakage rate
tested. Duct insulation shall be as proposed.
shall be 4 cfm (113.3 L/min) per 100 ft2 (9.29 m2 )
of conditionedfloor area at a pressure of differential
of 0.1 inches w.g. (25 Pa).
Type: Manual, cooling temperature setpoint = 75°F;
Thermostat
Same as standard reference
Heating temperature setpoint = 72°F
For SI: 1 square foot = 0.93 m2, 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m2, 1 gallon (US) = 3.785 L,
Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official, testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals, or the equivalent shall be used to determine the energy loads resulting from infiltration.
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b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals, page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals, page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = As x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.
Reason: This proposal updates the scope of the simulated performance alternative, and adds a new row to Table R405.5.2(1).
The IECC in Section 404 contains minimum requirements for lighting installed in or at a residential building. With new
technologies and controls, there are significant energy savings opportunities that can be easily modeled in a computer
simulation.
Other simulation programs already include lighting as part of a simulated performance path for residential buildings.

Cost Impact: Will not increase the cost of construction
This proposal updates the scope of the building simulation and requires that lighting be part of the simulation. This proposal
does not change any of the requirements in the code, and will not increase construction costs.
RE130-16 :
R405.1ROSENSTOCK11967
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Lighting, like heating, cooling and ventilation should have flexibility so energy can be saved in different
ways. The market is already causing this change voluntarily. Why not get credit in the performance path for use of high efficacy
lighting?
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
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Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: This proposal should be disapproved because it rolls back energy efficiency by introducing a
potentially broad loophole into the Section R405 Simulated Performance Alternative compliance method (the performance path)
that will lead to less energy savings than the current code. There are two key problems with RE130 – one technical and one
substantive:
The technical problem with RE130 is that it does not provide a clear and specific enough lighting specification for the
standard reference design (SRD), creating a huge potential for gaming, inconsistent results and less efficient homes. The
SRD specification is critical, because the SRD sets the baseline features for the code compliant home in order to compare
by simulation with the proposed new home (the proposed new home has to be at least as efficient as the SRD home).
SRD assumptions are typically very specific as to the efficiency levels and areas covered by specific building
components; however, in contrast, the lighting assumption proposed in RE130 is extremely vague:
The proposed SRD specification for lighting only states: "Type: in accordance with Section R404.1" -- unfortunately,
this specification does not tell the code user or the building official how many of the lights must comply with Section
404.1 in the SRD (we presume 75% as specified in the current mandatory requirement, but it could be 100% or some
other value).
Section R404.1 permits the user to use a wide range of high-efficacy lamps, including linear or compact fluorescents,
or any lamp that achieves a threshold number of lumens per watt to meet the mandatory requirement. The lamps
specified have different levels of energy use such that each would yield significantly different results in the
performance calculation, yet the proposal does not say which type should be used as the SRD-specified lighting.
The substantive problem with RE130 is that it will result in a significant reduction in energy efficiency by creating a
potentially sizeable trade-off loophole. Specifically, including lighting in the performance path for compliance carries many
of the same problems as including equipment in the performance path:
Very short-lived, potentially temporary lighting (which often can be easily removed) could be substituted for long-lived
permanent thermal envelope components like insulation. This is obviously not a reasonable trade-off.
Like equipment, the minimum efficiency level for different types of lighting is addressed by federal law and modified
over time, making it difficult to establish a reasonable baseline in the standard reference design. Indeed, federal
standards that go into effect in 2020 will substantially improve lighting efficiency.
Whether by consumer demand now or federal standards in the near future, efficient lighting is already likely to be
installed in the home without allowing an efficiency trade-off; this fact makes the lighting a free rider in both cases,
allowing the builder to reduce energy efficiency in some other part of the home, without actually offsetting the
reduction (since the lighting would be installed anyway).
If some trade-off related to lighting is truly desirable, the builder can and should use the ERI compliance path, which corrects
for free ridership to some degree by setting a reasonably aggressive ERI target. For good reason, lighting has never been
permitted in the IECC performance path as a potential trade-off substitute for other energy efficiency features. We estimate that
adding lighting in this manner could create a potential trade-off loophole of as much as a 5.7 % increase in energy use on a
national basis (assuming 100% usage instead of 75% and assuming moderately efficient lighting readily available):
CZ

Lighting Trade-off

1

6.2%

2

7.2%

3

6.7%

4

5.1%

5

4.8%

6

3.0%

7

2.6%

8

1.4%
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Nat'l Avg

5.7%

Separate from free ridership issues, on a lifecycle cost basis, this trade-off increases the cost of ownership from $50 to $700
over a 30 year period (based on comparing the useful life and benefits of permitted lighting and insulation over 30 years).
Because RE130 would create code compliance and/or enforcement issues and could lead to a substantial reduction in longterm energy savings, we recommend disapproval of this proposal.

Proponent : Jeremy Field, representing Building Efficiency Resources requests Disapprove.
Commenter's Reason: With the acceptance of making 90% of lighting efficient by Mandate from RE127-16, there will be very
little energy efficiency to be gained by adding lighting to the Performance code. If we're going down this route of adding
electrical loads, why don't we include mechanical system efficiency and appliances? Wait...we already have a path to do this...
its the ERI!
It is unnecssary to include lighting in R405. Please don't include.
If you agree you must include, then be careful of writing the code consistently with the approved RE132-16 regarding adding
mechanical ventilation system efficiency which should be included.

RE130-16
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RE131-16
R405.1 (IRC N1105.1)
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
R405.1 (N1105.1) Scope. This section establishes criteria for compliance using simulated energy performance analysis. Such
analysis shall include heating, cooling and service water heating energy only.
Exception: Energy used to recharge or refuel vehicles that are used for on-road and off-site
transportation purposes.
Reason: This proposal modifies the scope to account for off-site transportation. It is very likely that more homes and residential
buildings will have infrastructure to allow occupants to refuel or recharge their light-duty vehicles. With this infrastructure, the
homeowner or tenant can obtain energy for their vehicle through the home energy infrastructure. However, the energy sent to
the vehicles is not used by the building, in either a standard reference design case or a proposed design case.
Different vehicles w ill have different sizes of energy storage systems. While some plug-in hybrid vehicles have batteries w ith a
capacity of 4-5 kWh, other all-electric vehicles currently on the market have batteries w ith a total capacity of anyw here from
24 to 85 kWh. On an annual basis, the energy sent to a vehicle can be significant. For example, if a vehicle gets 4 miles per
kWh, and the owner drives 8,000 miles per year, then the car will receive 2,000 kWh through the building infrastructure.
This language is written specifically for vehicles that can travel on streets and highw ays, away from the building or building
site. In other words, it is solely for for vehicles that are used for off-site purposes that may obtain their energy through the
building energy infrastructure.
However, vehicles that are used on site at the building or at the building site for mobility or process purposes (e.g., motorized
mobility devices or lawnmowers) do not qualify for this exception and could be accounted for like other miscellaneous end-use
appliances, if a designer or modeler wanted to (miscellaneous end-uses are not required to be modeled under the current
scope).

Cost Impact: Will not increase the cost of construction
This proposal does not change any of the requirements in Section 405, or the rest of the code, and only addresses how the
simulation is to be performed if such infrastructure is installed at the building. As a result, it will not increase the cost of
construction.
RE131-16 :
R405.1ROSENSTOCK12191
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed exception is not relevant to the scope of the main section.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: As the scope of the performance path is expanded to include other end uses, it is very likely that this
will turn into a whole building energy performance path. As such, this exception is needed to ensure that energy used for offsite transportation purposes is not included in the analysis.
RE131-16
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RE134-16
R405.2 (IRC N1105.2), Table R405.5.2(1) [IRC Table N1105.5.2(1)]
Proposed Change as Submitted
Proponent : Craig Drumheller (CDrumheller@nahb.org)
2015 International Energy Conservation Code
R405.2 Mandatory requirements. Compliance with this section requires that the mandatory provisions identified in Section
R401.2 be met. The proposed total building thermal envelope UA, which is the sum of U-factor times the assembly area. shall
be less than or equal to the UA of the building thermal envelope using the prescriptive U-factors from Table R402.1.4 multiplied
by 1.15 in accordance with Equation 4-1. All supply and return ducts not completely inside the building thermal envelope shall
be insulated to a minimum of R-6.
UAproposed design <=1.15*UAprescriptive reference design

Equation 4-1

Revise as follows:
TABLE R405.5.2(1) [N1105.5.2(1)]
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING
COMPONENT

STANDARD REFERENCE DESIGN

None, except where mechanical ventilation is
specified by the proposed design, in which
Mechanical ventilation case:Annual vent fan energy use:kWh/yr = 0.03942
× CFA + 29.565 × (Nbr +1)where:CFA =
conditioned floor areaNbr = number of bedrooms
IGain = 17,900 + 23.8 × CFA + 4104 × Nbr
Internal gains
(Btu/day per dwelling unit)
Internal mass

Structural mass

Heating systemsd, e

An internal mass for furniture and contents of 8
pounds per square foot of floor area.
For masonry floor slabs, 80 percent of floor area
covered by R-2 carpet and pad, and 20 percent of
floor directly exposed to room air.
For masonry basement walls, as proposed, but with
insulation required by Table R402.1.4 located on
the interior side of the walls
For other walls, for ceilings, floors, and interior
walls, wood frame construction
As proposed for other than electric heating without
a heat pump, where the proposed design utilizes
electric heating without a heat pump the standard
reference design shall be an air source heat pump
meeting the requirements of Section C403 of the
IECC-Commercial Provisions.Capacity: sized in
accordance with Section R403.7
Fuel Type/Capacity: Same as proposed design
Efficiencies:
Electric:air source heat pump complying with
prevailing federal minimum standards.

PROPOSED DESIGN

As proposed

Same as standard reference design.
Same as standard reference design, plus any
additional mass specifically designed as a thermal
storage elementc but not integral to the building
envelope or structure.
As proposed
As proposed
As proposed
As proposed

As proposed
As proposed

Nonelectric furnaces: natural gas furnace
complying with prevailing federal minimum
standards

As proposed

Nonelectric boilers: natural gas boiler complying
with prevailing federal minimum efficiencies

As proposed
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As proposed Capacity: sized in accordance with
Section R403.7.
Fuel Type/Capacity: Same as proposed design
Cooling systemsd, f

Efficiency: complying with prevailing federal
minimum standards.

As proposed
As proposed
As proposed

As proposed
Use: same as proposed design
Fuel Type: Same as proposed design
Service water
heatingd, e, f, g

Efficiency: complying with prevailing federal
minimum standards
Use: gal/day = 30 + 10 x Nbr

As proposed
gal/day = 30 + (10 × Nbr )
As proposed
As Proposed
Same as standard reference

Same as standard reference
Tank temperature: 120ºF
Duct insulation: From Section R403.2.1A thermal
distribution system efficiency (DSE) of 0.88 shall be
applied to both the heating and cooling system
Thermal distribution efficiencies for all systems other than tested duct As tested or as specified in Table R405.5.2(2) if not
systems
systems. For tested duct systems, the leakage rate
tested. Duct insulation shall be as proposed.
2
2
shall be 4 cfm (113.3 L/min) per 100 ft (9.29 m )
of conditionedfloor area at a pressure of differential
of 0.1 inches w.g. (25 Pa).
Type: Manual, cooling temperature setpoint = 75°F;
Thermostat
Same as standard reference
Heating temperature setpoint = 72°F
BUILDING
COMPONENT

STANDARD REFERENCE DESIGN

None, except where mechanical ventilation is
specified by the proposed design, in which
Mechanical ventilation
case:Annual vent fan energy use:kWh/yr = 0.03942
× CFA + 29.565 × (Nbr +1)where:CFA =
conditioned floor areaNbr = number of bedrooms
IGain = 17,900 + 23.8 × CFA + 4104 × Nbr
Internal gains
(Btu/day per dwelling unit)
Internal mass

An internal mass for furniture and contents of 8
pounds per square foot of floor area.

For masonry floor slabs, 80 percent of floor area
covered by R-2 carpet and pad, and 20 percent of
floor directly exposed to room air.
For masonry basement walls, as proposed, but with
Structural mass
insulation required by Table R402.1.4 located on
the interior side of the walls
For other walls, for ceilings, floors, and interior
walls, wood frame construction
As proposed for other than electric heating without
a heat pump, where the proposed design utilizes
electric heating without a heat pump the standard
d, e
Heating systems
reference design shall be an air source heat pump
meeting the requirements of Section C403 of the
IECC-Commercial Provisions.Capacity: sized in
accordance with Section R403.7
As proposed Capacity: sized in accordance with
d, f
Cooling systems
Section R403.7.
Service water
As proposed
heatingd, e, f, g
Use: same as proposed design
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As proposed

Same as standard reference design.
Same as standard reference design, plus any
additional mass specifically designed as a thermal
c
storage element but not integral to the building
envelope or structure.
As proposed
As proposed
As proposed

As proposed

As proposed
As proposed
gal/day = 30 + (10 × Nbr )
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Duct insulation: From Section R403.2.1A thermal
distribution system efficiency (DSE) of 0.88 shall be
applied to both the heating and cooling system
Thermal distribution efficiencies for all systems other than tested duct As tested or as specified in Table R405.5.2(2) if not
systems
systems. For tested duct systems, the leakage rate
tested. Duct insulation shall be as proposed.
shall be 4 cfm (113.3 L/min) per 100 ft2 (9.29 m2 )
of conditionedfloor area at a pressure of differential
of 0.1 inches w.g. (25 Pa).
Type: Manual, cooling temperature setpoint = 75°F;
Thermostat
Same as standard reference
Heating temperature setpoint = 72°F
2
2
For SI: 1 square foot = 0.93 m , 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m , 1 gallon (US) = 3.785 L,
Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official, testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals, or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals, page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals, page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = As x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.
Reason: This proposal includes energy neutral trade-offs for equipment efficiency, but also includes a reasonable thermal
envelope through a the addition of a UA backstop.
The new ERI compliance path in the 2015 IECC reintroduced equipment efficiencies as part of energy neutral trade-offs and
also included a new concept of requiring a reasonable minimum thermal envelope in a performance-type analysis. This
proposal takes this "reasonable envelope" concept and applies it to the Simulated Performance Alternative (Section 405).
However, rather than pointing to the prescriptive tables in a previous version of the IECC as is done in the ERI, the thermal
backstop becomes a percent UA trade-off. The UA calculation will be performed internally with the compliance software. It is an
easy calculation as all the necessary information is already entered (component area and U-factors/R-values). This should not
be problematic as it is already done for windows.
Energy neutral equipment trade-offs had been in the IECC residential section for years. Equipment trade-offs are included in
every other energy code/standard and above code program in the United States:
IECC Commercial
ASHRAE 90.1
IgCC
National Green Building Standard
LEED Commercial
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LEED for Homes
Energy Star
RESNET
The fear that has been spread with bringing back equipment trade-offs is that the envelope will be substandard. The proposed
UA trade-off of 15% considered a reasonable envelope backstop and is on par with the assumption that the 2012 IECC is
roughly 15% more efficient than the 2009 IECC.
This proposal serves to retain energy-neutral equipment trade-off provisions from the 2006 IECC for heating and cooling
systems and service water heating. By retaining these, builders have an opportunity to optimize a code-compliant house design
by using energy-efficient equipment. Quite often, the use of this high-efficiency equipment provides a more cost-effective
solution to achieve code compliance. Eliminating this ability discourages the concept of the "house as a system" approach,
which is a cornerstone of building science.
This energy neutral trade-off is important for some industries such as log home manufacturers who may no longer be able to
cost effectively construct to current and projected higher envelope requirements. The combination of increases in envelope
thermal requirements, building tightness and duct tightness combined with the elimination of energy neutral trade-offs pose a
serious threat to the viability of the log home industry. There are practical limitations to the thickness of log home walls.
Increasing requirements for the log diameter has a exponential increase in the cost of the logs, making log walls with a U- factor
of 0.082 or lower prohibitively expensive.

Cost Impact: Will not increase the cost of construction
Use of the energy neutral equipment tradeoff is an option that will likely reduce the cost of construction. In many cases the cost
to increase equipment efficiency is less than many of the prescriptive requirements in the code.
RE134-16 :
R405.2DRUMHELLER12964
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
Revise as follows:
R405.2 Mandatory requirements. Compliance with this section requires that the mandatory provisions identified in Section
R401.2 be met. The proposed total building thermal envelope UA, which is the sum of U-factor times the assembly area. shall be
less than or equal to the UA of the building thermal envelope using the prescriptive U-factors from Table R402.1.4 multiplied by
1.15 in accordance with Equation 4-1. The area-weighted average maximum fenestration SHGC permitted in Climate Zones 1
through 3 shall be 0.40. All supply and return ducts not completely inside the building thermal envelope shall be insulated to a
minimum of R-6.
UAproposed design <=1.15*UAprescriptive reference design

Equation 4-1

Committee Reason: The modification was made to align this code section (for the performance method of energy compliance)
with the prior action modification made for proposal RE156 (addressing the ERI method.) The solar heat gain coefficient also
needs to be limited when using the performance method of compliance.
The proposed changes are needed because maximum flexibility is necessary to keep housing affordable.

Assembly Motion:
Online Vote Results:
Support: 57.09% (157) Oppose: 42.91% (118)
Assembly Action:

Disapprove
Successful
Disapproved
Individual Consideration Agenda

Public Comment 1:
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Proponent : Ben Edwards, representing self requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
R405.2 Mandatory requirements. Compliance with this section requires that the mandatory provisions identified in Section
R401.2 be met. The proposed total building thermal envelope UA, which is the sum of U-factor times the assembly area. shall
be less than or equal to the UA of the building thermal envelope using the prescriptive U-factors from Table R402.1.4 multiplied
by 1.15 1.05 in accordance with Equation 4-1. The area-weighted avedrage maximum fenestration SHGC permitted in Climate
Zones 1 through 3 shall be 0.40. All supply and return ducts not completely inside the building thermal envelope shall be
insulated to a minimum of R-6.
UAproposed design <=1.15 1.05*UAprescriptive reference design

Equation 4-1

Commenter's Reason: A 15% loss of long-lived envelope efficiency measures is an excessive trade-off allowance for
unverified equipment performance. If some flexibility is desired, a 5% trade is more appropriate.
Public Comment 2:
Proponent : Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project;
Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); Charlie
Haack, ICF International, representing Energy Efficient Codes Coalition requests Approve as Modified by this Public
Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
TABLE R405.5.2 [N1105.5.2(1)] (1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING
COMPONENT
Mechanical
ventilation
Internal gains
Internal mass
Structural mass

STANDARD REFERENCE DESIGN

PROPOSED DESIGN

None, except where mechanical ventilation is
specified by the proposed design, in which
case:Annual vent fan energy use:kWh/yr = 0.03942
As proposed
× CFA + 29.565 × (Nbr +1)where:CFA =
conditioned floor areaNbr = number of bedrooms
IGain = 17,900 + 23.8 × CFA + 4104 × Nbr
Same as standard reference design.
(Btu/day per dwelling unit)
Same as standard reference design, plus any
An internal mass for furniture and contents of 8
additional mass specifically designed as a thermal
c
pounds per square foot of floor area.
storage element but not integral to the building
envelope or structure.
For masonry floor slabs, 80 percent of floor area
As proposed
covered by R-2 carpet and pad, and 20 percent of
floor directly exposed to room air.
For masonry basement walls, as proposed, but
As proposed
with insulation required by Table R402.1.4 located
on the interior side of the walls
For other walls, for ceilings, floors, and interior
As proposed
walls, wood frame construction
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As proposed for other than electric heating without
a heat pump, where the proposed design utilizes
electric heating without a heat pump the standard
reference design shall be an air source heat pump
meeting the requirements of Section C403 of the
IECC-Commerical Provisions.

As proposed

Capacity: sized in accordance with Section R403.7
Fuel Type/Capacity: Same as proposed design
Heating systems

d, e

As proposed

Efficiencies:
Electric:air source heat pump complying with
prevailing federal minimum standards.

As proposed

Nonelectric furnaces: natural gas furnace
complying with prevailing federal minimum
standards

As proposed

Nonelectric boilers: natural gas boiler complying
with prevailing federal minimum efficiencies
Fuel Type/Capacity: Same as proposed design
Cooling systemsd, f

Efficiency: complying with prevailing federal
minimum standards.
As proposed

As proposed
As proposed

Capacity: sized in accordance with Section R403.7
As proposed
Use: Same as proposed design
Fuel Type: Same as proposed design
Service water
heatingd, e, f, g

Efficiency: complying with prevailing federal
minimum standards
Use: gal/day = 30 + 10 x Nbr

Thermal distribution
systems

Thermostat

As proposed
gal/day = 30 + (10 × Nbr )
As Proposed
Same as standard reference

Same as standard reference
Tank temperature: 120ºF
Duct insulation: From Section R403.2.1A thermal
As tested or as specified in Table R405.5.2(2) if not
distribution system efficiency (DSE) of 0.88 shall
tested. Duct insulation shall be as proposed.
be applied to both the heating and cooling system
efficiencies for all systems other than tested duct
systems. For tested duct systems, the leakage rate
2
2
shall be 4 cfm (113.3 L/min) per 100 ft (9.29 m )
of conditionedfloor area at a pressure of
differential of 0.1 inches w.g. (25 Pa).
Type: Manual, cooling temperature setpoint =
Same as standard reference
75°F; Heating temperature setpoint = 72°F

For SI: 1 square foot = 0.93 m2, 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m2, 1 gallon (US) = 3.785 L,
Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official, testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals, or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals, page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals, page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
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g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = As x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.
Commenter's Reason: RE134 should be approved as further modified by this public comment because the modification
would remove the equipment trade-off from the performance path, consistent with the current IECC, while retaining the
proposed new mandatory requirements that would limit trade-offs under the performance path. If this modification is not
approved, then the entire proposal RE134 should be disapproved.
The original proposal, by itself, is a significant step backward in energy conservation, but the proposed modifications
accomplish two key things that will help maintain and improve the efficiency of residential buildings:
The modification proposed in this public comment maintains the efficiency of the simulated performance alternative
(performance path) of the 2015 IECC by removing the trade-offs for heating, cooling, and water heating equipment
efficiency that are included in the original RE134 proposal. These trade-offs were eliminated from the 2009 IECC, and
proposals to go back and reinstate them were overwhelmingly rejected by ICC voters in the 2012 and 2015 IECC code
development cycles. Allowing such trade-offs would be an enormous step backward for energy efficiency.
As modified, the proposal would still adopt the thermal envelope backstop proposed by NAHB in the original RE134 (and
as modified at the Committee Action Hearing), which would require a maximum UA and fenestration SHGC, helping to
ensure at least a minimum level of efficiency for thermal envelope components for compliance under the simulated
performance alternative. To be clear, the backstop proposed by RE134 will not make up for the energy efficiency
losses that would come about from the reintroduction of equipment trade-offs into the IECC. But as a standalone change to the current code, the backstop itself would improve the code. It should be noted that we would prefer the
thermal envelope backstop approach set forth in RE135, but the backstop proposed in RE134 is still an improvement over
no backstop at all.
We recommend approval as modified with this modification. Without this modification, RE134 should be disapproved because
it would result in a staggering setback in energy efficiency and create a whole new set of problems for states considering the
IECC.

Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Approve as
Modified by Committee.
Commenter's Reason: The committee's action was correct and included its modification. In order to ahve a viable
performance-related cost, the issues of energy-neutrality are key and are put forward in this proposal. Too often, performance
options are added above and on top of prescriptive requirements, disincentivizing users to take the performance path.
Equivalence of energy efficiency between precriptive requirements and performance options are essential, or performance will
be come meaningless as an option. The proponent's orginal reason statement is applicable here: "This proposal includes
energy neutral trade-offs for equipment efficiency, but also includes a reasonable thermal envelope through the addition of a
UA backstop.
The new ERI compliance path in the 2015 IECC reintroduced equipment efficiencies as part of energy neutral trade-offs and
also included a new concept of requiring a reasonable minimum thermal envelope in a performance-type analysis. This
proposal takes this "reasonable envelope" concept and applies it to the Simulated Performance Alternative (Section 405).
However, rather than pointing to the prescriptive tables in a previous version of the IECC as is done in the ERI, the thermal
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backstop becomes a percent UA trade-off. The UA calculation will be performed internally with the compliance software. It is an
easy calculation as all the necessary information is already entered (component area and U-factors/R-values). This should not
be problematic as it is already done for windows.
Energy neutral equipment trade-offs had been in the IECC residential section for years. Equipment trade-offs are included in
every other energy code/standard and above code program in the United States:
IECC Commercial
ASHRAE 90.1
IgCC
National Green Building Standard
LEED Commercial
LEED for Homes
Energy Star
RESNET.
The fear that has been spread with bringing back equipment trade-offs is that the envelope will be substandard. The proposed
UA trade-off of 15% considered a reasonable envelope backstop and is on par with the assumption that the 2012 IECC is
roughly 15% more efficient than the 2009 IECC.
This proposal serves to retain energy-neutral equipment trade-off provisions from the 2006 IECC for heating and cooling
systems and service water heating. By retaining these, builders have an opportunity to optimize a code-compliant house design
by using energy-efficient equipment. Quite often, the use of this high-efficiency equipment provides a more cost-effective
solution to achieve code compliance. Eliminating this ability discourages the concept of the "house as a system" approach,
which is a cornerstone of building science.
This energy neutral trade-off is important for some industries such as log home manufacturers who may no longer be able to
cost effectively construct to current and projected higher envelope requirements. The combination of increases in envelope
thermal requirements, building tightness and duct tightness combined with the elimination of energy neutral trade-offs pose a
serious threat to the viability of the log home industry. There are practical limitations to the thickness of log home walls.
Increasing requirements for the log diameter has a exponential increase in the cost of the logs, making log walls with a U- factor
of 0.082 or lower prohibitively expensive....The propoal will not increase the cost of construction. Use of the energy neutral
equipment tradeoff is an option that will likely reduce the cost of construction. In many cases the cost to increase equipment
efficiency is less than many of the prescriptive requirements in the code."

Proponent : David Collins, representing The American Institute of Architects (dcollins@preview-group.com)
requests Disapprove.
Commenter's Reason: This code change reintroduces equipment tradeoffs in the performance path of the IECC. The
committee voted to modify the original proposal, but a floor action for deny was passed on a 57/43 percent vote.
The AIA is strongly opposed to this proposal as it would be a major rollback of energy efficiency in the code. The reintroduction
of the performance path tradeoff of envelope for equipment efficiency (EE) would be a giveaway or "free credit" for high-EE
equipment. The current market has already responded and there are few additional benefits in energy efficiency to be gained
from that trade-off.
This proposal removes any incentive to prioritize passive design solutions for energy efficiency. We strongly urge the
membership to deny this change as the IECC would see a reduction in its objective to provide for high energy efficient
buildings.

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Disapprove.
Commenter's Reason: RE134 should be disapproved for a number of reasons, including its disapproval by a successful floor
motion. Similar proposals in past code development cycles have been disapproved because of the negative impact to energy
efficiency. Contrary to the "neutral energy" impact claimed by the proponents, this proposal is not neutral in its real impact to
energy consumption. For example, gas furnaces of 90% AFUE or greater are the commonly used and available equipment in
new homes, particularly in northern climates. Yet, RE134 would allow a "bottom of the barrel" 80%AFUE furnace to be
"assumed" for trade-off purposes, not the average or typical equipment. Thus, many homes that would have used a commonly

2016 ICC PUBLIC COMMENT AGENDA

Page 416

available 90% AFUE furnance anyway will still use such a furnace, but also apply a "fictitious" 80% AFUE furnace on paper to
trade off "real" energy efficiency in other parts of the building (as though such a minimum furnance would have been used) .
Consequently, the consumer will believe they are getting a good deal (e.g., an "above minimum" efficiency furnace), but the real
deal is that it was used to make "hidden" decreases in the efficiency of the home that result in a net loss of energy savings.
This boondoggle is made possible through the continuance of an outdate Federal minimum equipment efficiency mandate.
Therefore, the only way to resolve the problem, preserve the code's intent for energy conservation, and protect consumers is to
not recognize equipment efficiency trades in the code. By disapproving RE134, the code's long-standing position on this matter
will be maintained. Allowing equipment efficiency trades should not be entertained until such a time that the Federal minimum
equipment efficiency standard is corrected and updated to catch up with current market conditions.
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; William
Prindle, ICF International, representing Energy Efficient Codes Coalition; Harry Misuriello, American Council for an
Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net) requests
Disapprove.
Commenter's Reason: RE134 should be disapproved because it reintroduces equipment trade-offs into the IECC's
performance compliance path at a tremendous cost to energy efficiency. This rollback has been proposed/supported by the
same stakeholders and consistently rejected by the governmental voting officials since such trade-offs were first eliminated
from the IECC in 2009. Similarly, the assembly action vote rejected this proposal, recommending disapproval as well.
States have been enforcing building energy codes with no equipment trade-offs for a number of years now, and with great
success. There is no evidence that eliminating trade-offs has affected installation of high-efficiency furnaces, air conditioners,
or water heaters. In fact, the market penetration of efficient equipment continues to grow. Reinstating these trade-offs in 2018,
after nearly a decade without them, would move energy efficiency for the rest of the home sharply backward for no good
reason, and create a host of new problems.
(1) RE134 represents an enormous step backward in energy efficiency. ICF International, a nationally recognized
energy consulting firm, conducted a detailed analysis of the negative impacts of a similar proposal to reinstate equipment tradeoffs during the last code cycle (September 2013). This study can be found at: http://energyefficientcodes.com/wpcontent/uploads/2013/08/2013-9-23-FIN-Review-Analysis-of-Equipment-Trade-offs-in-Residential-IECC.FIN_.pdf. Specifically,
the study found that introducing equipment trade-offs into the performance path would reduce energy efficiency under the code
by 6% to 9% depending on the climate zone simply based on trade-off credit from the use of a 90 AFUE furnace (note that
furnaces considerably more efficient than this are commonly installed, which would create larger trade-off credit). Inclusion of
other high efficiency equipment (air conditioning and hot water) would increase this trade-off credit loss in energy efficiency to a
national 11% to 22% on average. In fact, installing an instantaneous (tankless) water heater alone would yield 9% trade-off
"credit," which means the rest of the home could be built 9% less efficient, on average just for a better water heater. Massive
trade-offs (efficiency reductions) of other important energy efficiency measures (insulation, windows, air and duct leakage)
would be permitted if this approach were reinstated.
(2) In reviewing the 2009 IECC, US DOE concluded that eliminating the equipment trade-off is likely to save energy
in many cases. In conducting its determination on the 2009 IECC, when the equipment trade-off was eliminated, US DOE
stated:
"Because building envelopes have substantially longer lives than HVAC and/or water heating equipment, energy savings from
envelope improvements may persist for many more years than comparable equipment improvements. Also, because highefficiency equipment is already the predominant choice in many markets, disallowing envelope/equipment trade- offs is likely to
result in improved overall efficiency in many situations." See 76 Fed. Reg. 42697, 42688 (July 19, 2011).
(3) Equipment trade-offs are not "energy neutral" as claimed by proponents. In fact, as noted in the ICF study,
equipment trade-offs result in huge losses in energy efficiency – up to a reduction of 20% or more, essentially wiping out much
of the progress made in advancing energy efficiency over the last several code update cycles. There are several reasons why
trade-offs for heating, cooling, and water heating efficiency are not "neutral" and are in fact net reductions in energy efficiency –
and thus would significantly weaken those homes that comply under the performance path:
Federal preemption – Equipment trade-offs are fundamentally a problem because unlike other parts of a building (such
as building envelope components) that can be directly regulated by state and local governments, federal law prohibits
jurisdictions from setting reasonable energy efficiency requirements for this equipment. Only the federal government has
authority to set the minimum efficiency requirements for heating, cooling, and water heating equipment, and these federal
standards are often outdated and lag far behind the efficiency of commonly-installed equipment. Adding equipment tradeoffs back into the IECC would tie the hands of state and local officials who have worked diligently to improve building
efficiency, and would impose outdated, weak federal efficiencies on them, creating enormous room for energy-losing
trade-offs.
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Free ridership – Because federal minimum efficiency requirements are so far behind commonly-installed equipment, an
artificial trade-off "gap" is created, permitting builders to trade away the efficiency of the building thermal envelope for
equipment that they would have installed anyway. This is "free ridership" for the builder, and it results in higher energy
costs being imposed on the homeowner.
The free ridership gap between what is commonly installed by builders and the federal minimum efficiency is huge. For
example, the state of New York recently completed a residential baseline study that indicated 94% of new homes included a
furnace with an AFUE of 90% or greater and 71% of new homes with an AFUE of 94% or better. (See
https://www.nyserda.ny.gov/-/media/Files/Publications/building-stock-potential-studies/residential-baseline-study/Vol-3-HVACRes-Baseline.pdf)
This means that in New York, homes are meeting the code without equipment trade-offs and then adding much more efficient
equipment. If RE134 is adopted, the performance path baseline would reflect a furnace more than 10% less efficient, creating
substantial free rider trade-off credit and reductions in efficiency in the rest of the home.
The recent U.S. Department of Energy Code Compliance Field Study also reviewed the efficiency of equipment being installed
in new homes in several states. Per the information below, states in which heating loads are significant, the market penetration
of efficient technologies is already quite high (above 80%). Even in locations where heating loads are minimal, the share of
efficient equipment is above 25%. Again, allowing trade-off credit in these homes would simply create free ridership and
reduce efficiency under the code as other efficiency measures are traded-off for equipment that would have been installed
anyway.
Market Penetration of Condensing Furnaces
in Select DOE Compliance Field Study States
% of homes
% of homes
above 90 AFUE above 92 AFUE
Alabama

24.1%

10.3%

Kentucky

80.0%

35.6%

Maryland

99.3%

98.5%

North
Carolina

33.3%

29.8%

Pennsylvania 98.3%

96.6%

Texas

3.6%

27.7%

Trading near-term measures against long-term efficiency – Aside from free riders, another problem with equipment
trade-offs is the likelihood that builders will trade away the long-term benefits (to homeowners) of features such as an
efficient thermal envelope, in favor of short-term cost cutting in the form of more efficient equipment, which will be replaced
several times over the lifetime of the home. For example, if a trade-off is permitted for water heater efficiency, an
instantaneous natural gas water heater could allow the builder to reduce the efficiency of the home by an average of 9%.
The resulting home will be 9% less efficient for its entire useful lifetime. As the water heater is replaced every 10-15 years,
that home will continue to underperform by 9%.
By contrast, under the current code, no trade-off credit is awarded for the instantaneous water heater, which means the home
will be built to code. As the water heater is swapped out in future years, the current code home will out-perform the trade-off
home by 9%. As an example of what this means in terms of backing off the thermal envelope, this trade-off would permit a home
in New York (Climate Zone 6) to have walls that are built and insulated to the same level as home following the 2006 IECC in
Miami (Climate Zone 1).
While the thermal envelope backstop included in RE134 provides some limited protection against trade-offs, it is simply
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insufficient to address this problem. Even with the backstop, the thermal envelope efficiency advances of the last few code
cycles will be lost, since the 115% of UA backstop and the 0.40 SHGC proposed in RE134 are less efficient than even
the requirements of the 2009 IECC. In fact, by definition, a 115% UA backstop allows the trade-off of 15% of the insulating
value of the entire thermal envelope, a large amount by any measure.
Credit for efficient equipment is already available and the effects are accounted for in the ERI – The 2015 IECC
does award credit for equipment efficiency, but only within the Energy Rating Index. This is because the ERI Index target
is set at a level low enough to recapture most of the free-ridership losses. While the ERI does not guarantee against all
unnecessary trade-offs of long-term energy efficiency, as DOE analysis shows, it is far more effective on this issue than
the unlimited equipment trade-offs proposed in RE134.
If jurisdictions seek additional options to receive credit for going beyond federal minimum efficiency levels, we urge voters to
approve RE179, the EECC "Flex Points" proposal, which awards credit not only for heating, cooling, and water heating
efficiency, but other new innovative technologies – all without reducing the efficiency of the existing code. Unlike RE134,
RE179 builds upon the solid energy conservation foundation of the 2015 IECC, rather than simply trading it away for artificial
trade-off credit.
(4) Equipment trade-offs in the performance path will create problems for states adopting the IECC. We note that
only a small handful of states allow performance path equipment trade-offs at all. The vast majority of states have completely
eliminated equipment trade-offs, and have turned the page on this efficiency loophole with no negative impact. Reintroducing
these trade-offs raises several complicated issues:
ARRA compliance – As a condition for receiving tens of millions of tax dollars from the federal government under ARRA,
state governments confirmed to the U.S. DOE that their states would adopt the 2009 IECC (which does not permit
equipment trade-offs) and achieve 90% compliance by 2017. More than 2/3 of states have adopted the 2009 IECC or a
more recent edition. Adopting equipment trade-offs could cause these states to fall out of compliance and renege on these
obligations.
Federally-insured mortgages – The U.S. Department of Housing and Urban Development and the U.S. Department of
Agriculture recently finalized energy conservation standards that apply to federally-insured mortgages. In order to qualify
for one of these federally-insured loans (such as FHA), new homes must meet or exceed the requirements of the 2009
IECC. Adopting equipment trade-offs into the state code could put new homes out of compliance with this rule, and could
disqualify many potential homeowners from being able to purchase these homes.
Efficiency rollback – The vast majority of states have adopted a residential energy code that does not allow equipment
trade-offs. For states that regularly update their residential codes, this proposal presents a problem – if the 2018 IECC
results in a clear step backward in efficiency due to equipment trade-offs, these states may either be unable to adopt the
code or may need to amend the code to delete these provisions.
RE134 would create a host of new problems, roll back energy efficiency, and should be disapproved.

Proponent : Jeremy Field, representing Building Efficiency Resources requests Disapprove.
Commenter's Reason:
This is a terrible proposal that will signficiantly roll back efficiency of the code. What this in essence will allow is:
1. Worse performing envelope than Prescriptive code
2. Poor performing duct systems
Both of these will be able to be offset by better mechanical systems. This is great, except for in reality the federal minimum
heating system standards are in sigificnat need for overhaul and updating; there is simply no reason why a builder installing a
90% efficient furnace should have their home compared to a 78% reference furnace in 2018.
This proposal if accepted will strike a significant blow to efficiency in the Performance Code which has brokered at least better
performing air leakage and duct leakage to offset worse envelopes. See attached PDFs . What this shows is a current
REM/Rate 2015 IECC analysis of an average home in Iowa. It is built as follows:
Basement walls: R-10 continuous
Below grade slab: R-0
Framed floor: R-21 cavity
Rim joist: R-19
AGWs: R-15
Windows: U 0.28 SHGC 0.23
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Doors: R5.3
Ceiling: R38 blown truss attic
This envelope is just under the 115% of the UA value of the code Reference as this proposal would permit. In order to meet the
curent R405, the duct leakage to outside must be less than 2% and the infiltraiton 2.3 ACH50. Thus, substantial savings in
envelpoe and duct sealing allow the home to have a 15% reduced envelope performance
When modeifying the home to have federal minimum equipment (78% furnace, 13 SEER AC, and 0.62 EF DHW), the new cost
threshold for the refrence is $1365. Modifying the Design case to a reasonably standard new equipment (92% furance, 14
SEER AC, and 0.65 EF DHW), the home is allowed to just meet the 3 ACh50 mandatory required leakage, as well as nearly 6%
duct leakage to outside to pass the Performance Code by $1.
Obviously, this is just an example. however, the principle is the same; by allowing equipment efficiency to be inclduded, any
savings made in duct leakage or envelope leakage is eliminated. Since the 2015 IECC moved duct leakage rate to being
Prescriptive, this means that duct leakage can be signfiicantly rolled back potenitally. Remember, the example i gave was using
only modestly more efficeint equipment... imagine the allowable duct leakage if we were dealing with a 96% furnace, 16 SEER
AC and a 95% tankless water heater... likely 15-20% duct leakage to outside would be possible.
This provision, coupled with the proposed acceptance of reduced Mandatory air leakage, will significantly roll back the
Perofmrance Code whcih is already substantially weak in terms of buildling actual building performance. Please do not accept
this proposal.

Proponent : Shaunna Mozingo, representing Colorado Chapter of ICC Energy Code Development Committee
(smozingo@coloradocode.net) requests Disapprove.
Commenter's Reason: The Colorado Chapter of ICC opposes this proposal as submitted or as modified. The traade-offs are
already in the ERI path. The ERI path was made more restrictive because it was offset with the more felibible trade-offs. Why
do we need 2 paths for performance if they are both going to say the same thing. You are actually taking away a level of
flexibility by adding this proposal. The paths through the code are starting to cross over into each other, which is making the
code more confusing to read and use. This proposal does not bring any added value to the IECC.
Proponent : Lauren Urbanek, representing NRDC (lurbanek@nrdc.org) requests Disapprove.
Commenter's Reason: This proposal should be disapproved. The proposal changes the performance path such that the
standard reference design of heating, cooling, and service water systems is the minimum federal standard. It would result in a
severe weakening of the code, which would make the performance path much less stringent than both the ERI path and the
prescriptive path. Weakening the performance path in this manner would undercut the authority of the code as a credible
source document for energy efficiency and consumer protection.
The proposal would weaken the code in two ways. First, it would result in the performance path being weaker than the
prescriptive path. This is just common sense: if the reference house is designed using the least efficient heating, cooling, and
water heating products that are available, and since many, if not most, new homes are built with equipment that is already more
efficient than the minimum federal standard requirements, the savings from equipment that is already being widely installed
would be replace the savings due to a more stringent building envelope. This leads to a net decrease in energy savings for the
consumer. In some heating-dominated states, furnaces that exceed the federal standard are already installed in more than 98%
of new homes. This proposal would create a huge free ridership issue, where builders can install equipment that the market
already demands but then take credit for the savings while installing fewer efficiency measures elsewhere in the house. This is
harmful to the homeowner.
The second threat is less apparent but could lead to even worse outcomes. The performance path provides no rules for how
performance is calculated in order to be traded off, or for how to input inspected parameters into performance software (or even
what characteristics that performance software should have). This rolls out a red carpet to gaming the design of the reference
house and leaves homeowners in the dark about what their actual expected energy consumption will be. It also imposes an
unrealistic burden on the code official: how is the official to determine whether the performance tradeoff calculation is being
done correctly? This is a complicating element that is not at all addressed in the proposal.
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This problem does not exist in the ERI standard, where there are clear requirements on how ERI calculations are to be done,
and an existing infrastructure of certified software and experts that produces ERI ratings.
The US Department of Energy is required by federal law to analyze the code and determine if it saves energy. Like NRDC,
DOE performs their analysis as compared to the most recent version of the adopted code. If this proposal were to be adopted,
it is clear that DOE would not be able to give a positive determination to the 2018 performance path of the code. This outcome
is sure to cause chaos for state implementation by diminishing the credibility of the IECC as a code that protects the interests of
consumers.
Equipment tradeoffs were removed from the energy code in 2009 and have been voted down by the voting members in both
2012 and 2015 code development processes, for precisely the reasons outlined here. This proposal will blatantly reduce the
efficiency of the performance path of the code and should be disapproved.

Proponent : Assembly Motion requests Disapprove.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Disapprove was Successful by a vote of 57.09% (157) to
42.91% (118) by eligible members online during the period of May 11 - May 26, 2016.
RE134-16
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RE135-16
R405.2 (IRC N1105,2)
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance
Project (mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE),
representing Energy Efficient Codes Coalition; Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy;
William Prindle, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
R405.2 (N1105.2) Mandatory requirements. Compliance with this section requires that compliance with all of the following:
1. The mandatory provisions identified in Section R401.2 shall be met.
2. All building thermal envelope components such as insulation and fenestration shall comply with the building thermal
envelope requirements specified under Section R406.2.
3. All supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum of R-6.
Computer software used to determine compliance in accordance with Section R405 shall incorporate the requirements of this
section such that compliance will only be achieved when these requirements are met. The compliance reports required in
Section 405.4.2 shall have a list of the requirements of this section for each building component and an indication of each
building component's compliance with those requirements.

Reason: The primary purpose of this proposed code change is to establish reasonable mandatory requirements for a minimum
thermal envelope under the performance compliance path in section R405. In order to maintain consistency with the same
requirements applicable under the ERI compliance path in section R406, the proposal simply references the requirements in
section R406. This proposal also establishes requirements for computer software consistent with these mandatory
requirements to improve code compliance.
The fact that the mandatory provisions in the ERI compliance path already establish minimum thermal envelope requirements
underscores the need for such a backstop when allowing various energy efficiency measures to be traded through any type of
performance-based analysis. The reasons for establishing minimum thermal envelope requirements for the ERI are wellestablished: A well-built thermal envelope provides long-term energy savings and improved comfort for occupants over the
lifetime of the home, and upgrades to the thermal envelope are easiest to incorporate (and most cost-effective) at construction.
This is consistent with the intent of the IECC set forth in Section R101.3. Specifically, the IECC is intended to "regulate the
design and construction of buildings for the effective use and conservation of energy over the useful life of each building."
This logic applies to the standard performance compliance path under section R405 as well. Regardless of the compliance
option selected by the code user, the IECC should require a reasonable level of performance by the home's thermal envelope.
As a result, this proposal would apply the same mandatory requirements, including envelope requirements, to section R405
compliance as currently apply to section R406 compliance. This proposal will serve to better align the requirements under the
two performance compliance paths in sections R405 and R406.

Cost Impact: Will increase the cost of construction
The additional requirements proposed for Section R405.2 will serve only as a backstop to ensure that a minimum reasonable
thermal envelope will be provided. Because this backstop is incorporated into an optional compliance path (the performance
path), this proposal does not require the builder to incur additional cost. Instead, the builder has the potential to incur additional
cost only if the builder selects this compliance path. Moreover, since this section does not require overall efficiency beyond
that which is required in Section R405, when the code user selects this compliance path, the cost impact (if any) is entirely
dependent on design choices made by the builder. For example, if a building complying via section R405 already meets or
exceeds the prescriptive thermal envelope requirements of the IECC, as is likely in many cases, then the thermal envelope
backstop proposed for Section R405.2 will have no cost impact. By contrast, if the building would have been constructed with a
weaker thermal envelope than the proposed backstop, and the difference would have been offset by improvements to other
components of the building in order to achieve the requisite simulated performance, the cost impact will depend on whether the
upgrades to non-envelope components cost more or less than the envelope improvements would have cost.
We note that the prescriptive improvements made to the IECC prescriptive path during the past few years (which are the basis
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for the backstop) have already been demonstrated to be cost-effective to the consumer – irrespective of other trade-offs that
may take place. For example, the U.S. DOE found that over a 30-year useful lifetime, an owner of a home built to the
prescriptive and mandatory measures of the 2015 IECC (as compared to the 2009 IECC) would save between $4,418 and
$24,003 in energy costs, depending on climate zone. See V. Mendon, et. al., Pacific Northwest National Laboratory, National
Cost-Effectiveness of the Residential Provisions of the 2015 IECC, at iv (June 2015),
https://www.energycodes.gov/sites/default/files/documents/2015IECC_CE_Residential.pdf. These figures include the expected
costs of the upgrades over the 2009 IECC. DOE also found that homeowners would achieve a positive cash flow within the first
two years in every climate zone. Id. at v. The analysis shows an estimated simple payback period that ranges between 2.2
years and 8.1 years, again depending on climate zone. Id.
Thus, if the improved thermal envelope requirement drives builders to incorporate improvements to the thermal envelope
consistent with the prescriptive requirements of the IECC, these improvements have already been shown to be cost-effective to
the homeowner by U.S. DOE.

RE135-16 :
R405.2-FAY12800
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There are already backstops in place in the code. Also, the "such as" in the last sentence is questionable
language.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Approve
as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R405.2 (N1105.2) Mandatory requirements. Compliance with this section requires compliance with all of the following:
1. The mandatory provisions identified in Section R401.2 shall be met.
2. All building thermal envelope components such as insulation and fenestration shall comply with the building thermal
envelope requirements specified under Section R406.2.
3. All supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum of R-6.
Computer software used to determine compliance in accordance with Section R405 shall incorporate the requirements of this
section such that compliance will only be achieved when these requirements are met. The compliance reports required in
Section 405.4.2 shall have a list of the requirements of this section for each building component and an indication of each
building component's compliance with those requirements.

Commenter's Reason: This proposal should be approved as modified or approved as submitted because it would save
energy by applying the same reasonable trade-off backstop for thermal envelope measures in the performance path that
applies to the Energy Rating Index in the 2015 IECC. The proposed modifications respond to issues raised at the Committee
Action Hearing and help ensure that the backstop will remain identical to the backstop that applies to the ERI option.
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The ERI backstop in Section R406.2 has been adopted as published by every state that has adopted the ERI as part of the
2015 IECC. It recognizes the crucial importance of a reasonably efficient thermal envelope, irrespective of the efficiency tradeoffs among various other building components. Because the 2009 IECC is the baseline for federal legislation such as ARRA,
and the referenced standard for a home to qualify for a federally-insured mortgage, it does not make sense to allow any home
to be built with components that would not achieve compliance with the 2009 IECC.
This public comment removes language related to computer software requirements that some had suggested would be
appropriate elsewhere. While we believe it is useful, we proposed this modification in order to maintain focus on the addition of
a thermal envelope backstop in the performance path.
A vote to approve RE135 as modified or as submitted would bring the same thermal envelope safety net to the performance
path that currently applies to the ERI, and would ensure meaningful energy savings over the useful life of each new building.

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Submitted.
Commenter's Reason: This proposal places a consistent set of mandatory requirements, including backstops, for all
compliance paths in the code. These backstops are needed to ensure that minimum energy conservation measures that are
"built in" to the home, serve to save energy 24-7-365 over the useful life of the home, and are essentially unchangeable (i.e.,
difficult and costly to address or improve after the initial construction is complete) are not traded away for measures that are
less durable and which are or can be more easily upgraded or altered over the useful life of the building.
RE135-16
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RE136-16
R405.3 (IRC N1105.4)
Proposed Change as Submitted
Proponent : Keith Dennis, representing NRECA (keith.dennis@nreca.coop)
2015 International Energy Conservation Code
Add new text as follows:
R405.3 (N1105.4) Performance-based compliance. Compliance based on simulated energy performance requires that a
proposed residence (proposed design) be shown to have an annual energy cost that is less than or equal to the annual energy
cost of the standard reference design. Energy prices shall be taken from a source approved by the code official, such as the
Department of Energy, Energy Information Administration's State Energy Price and Expenditure Report. Code officials shall be
permitted to require time-of-use pricing in energy cost calculations.
Exception: The energy use based on site or source energy expressed in Btu or Btu per square foot of conditioned floor
area shall be permitted to be substituted for the energy cost. The Where used in a simulation, the source energy multiplier
for electricity shall be 3.16 2.04. The source energy multiplier for fuels other than electricity shall be 1.1.
Reason: The "source" energy metrics used to gauge the relative performance of electric generation are based on EIA
methodologies established before reducing carbon dioxide emissions was a policy objective and before renewable energy
generation was a significant contribution to the electric grid. As NREL notes in their report of source energy metrics, the
source-site ratios are "based on the assumption that most of the electricity was produced from thermal electric power plants.
The result tells nothing of the fuel types consumed or the emissions from the electricity production." [i] This means that before
even taking into account the efficiency of an electric appliance itself, the electricity from the grid used to power the device has
already been determined by energy efficiency tools and policies to be less than a third as efficient as on-site fossil fuel, no
matter how it was generated.

Figure 1: 2011 Electricity Flow (in Quadrillion Btu)[ii]
The EIA Electricity Flow chart (Figure 1), upon which the source energy metric is based, is designed to illustrate the relative
contribution of energy by fuel type into the electrical system. In order to illustrate the relative portion of non-fossil fuel in the
grid, an artificial conversion for electricity generated by non-fossil fuels is used. For renewable energy, for example, a fossil fuel
heat rate above the average for natural gas plants is used, see Figure 2. However, those artificial conversions are not
appropriate for the purposes of illustrating relative resource efficiency or environmental performance of the various non-fossil
fuels. The conversions are not based on any practical science and are contradictory to the policy objectives that the source
energy metric is designed to address.
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Figure 2: Approximate Heat Rates for Electricity New Generation Calculations Used by EIA in Energy Flow
Using these heat rates to calculate source-site energy ratios makes the ratio insensitive to changes in the grid mix. In fact,
adding renewable energy generation to the electric grid would have the same effect on the ratio as adding the average fossil
fuel generation using EIA's methodology. Adding nuclear generation would actually increase the source-site ratio for electricity,
which would signal consumers to invest in more on-site fossil fuel combustion as the grid lowers emissions. This is the opposite
of policy objectives, is not understood by even the most informed consumers,[iii] and is likely an unintended flaw in the
methodology of the ratio that is just coming to light as use of the metric increases.
A Power Systems Engineering study replicating the EIA's methodology under various hypothetical scenarios demonstrates the
flaws in the way the source energy metric is currently calculated. The analysis shows that a switch of all coal-fired power in the
country to renewable energy would result in a source-site ratio of 2.99 (see Figure 3). Under this scenario, despite using nonemitting sources to provide 71% of the grid's power, consumers would still be incentivized three to one to have gas end uses
rather than electric.

Figure 3: Source-Site Ratios Using EPA/DOE Methodology[iv]
Of critical concern, and driving the need to fix this metric, is that a myriad of energy policy tools are built on this flawed source
energy metric. Output from these policy tools, for example, forms the basis for deciding whether homeowners and businesses
should be provided or denied incentives based on the energy performance of their homes and buildings. These consumers are
given inaccurate signals from the government and are improperly incentivized due to the flaws in this metric. This is in contrast
to the intent of the tools which is to help consumers to be better informed market participants. [v]
As the nation moves forward in an effort to curb carbon dioxide emissions, use of this metric in policy runs counter to those
goals – especially in the context of EPA's Clean Power Plan (CPP). Under the CPP or other policies that cap emissions in the
electric sector, there could be a significant and unintended incentive to switch consumers from a more environmentally
beneficial electric system to one that burns fossil fuel on-site. The emissions from this one-site combustion would not be
subject to the electric sector cap, so the switch from electricity to on-site gas would simply shift the emissions to sectors not
covered under the cap. Use of source metrics in combination with other climate policies could thus lead to compliance of the
electric-sector GHG rules while simultaneously significantly increasing GHG emissions of the country overall.
With new grid-connected combined cycle natural gas plants that are over 60% efficient, increasing new renewable electric
generation on the grid, and large contributions of non-fossil hydro and nuclear power, it is inaccurate and inappropriate to
characterize electricity as one-third as efficient as site-delivered fossil fuel. Since these metrics are subject to debate in many
forums, from code hearings and appliance standards proceedings to legislation, there is an opportunity for utilities,
environmental advocates, and policy makers to work to fix this issue. One proposal would be to simply replace the current
"source" energy metric with a "fossil source" energy metric using data from the same EIA chart. A sample calculation with this
simple change to the calculation used to derive the current metric is presented in Figure 10.[vi] This solution would better align
the source energy metric with its intent of reducing primary fossil fuel use and its associated emissions. In addition to correcting
the flawed treatment of renewable resources, NRDC's comments to DOE also include a proposal to use a "marginal source"
value to better reflect the types of generation that power new appliances.[vii]

Figure 4: Sample Calculation of a "Fossil Source" Energy Metric
For more context, please the peer-reviewed article published in the Electricity Journal entitled "Beneficial Electrification:
Electricity as the End-Use Option." http://dx.doi.org/10.1016/j.tej.2015.09.019 (http://dx.doi.org/10.1016/j.tej.2015.09.019)
[i] M. Deru, P. Torcellini. 2007 Source Energy and Emission Factors for Energy Use in Buildings. NREL. p.4.
[ii] EIA. Electricity Flow 2011. Modified for better display.
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[iii] For example, BSD-151: Understanding Primary/Source and Site Energy, by Kohta Ueno and John Straube, states: "Of
course, over time, the fraction of renewable energy is expected to increase, making the grid 'greener.' With the retirement of old
coal, the addition of wind, high efficiency gas, biomass, tidal, or even nuclear, the carbon intensity of producing electricity will
drop, and the source-site ratio will drop." The idea put forth by these experts is not accurate as increasing use of these fuels
will not significantly affect the source-site ratio. This highlights the level of confusion around the source metric and the technical
details of how it is calculated.
[iv]David Williams. 2014. Source-Site Ratios. Power Systems Engineering.
http://www.nreca.coop/wp-content/uploads/2015/04/sourcesite_ratios_final_022015.pdf
[v] Keith Dennis. The Electricity Journal. 2006. The Compatibility of Economic Theory and Proactive Energy Efficiency Policy.
Vol.19. Issue 7. P. 61.
[vi] This would replace the use of the 40.04 quads listed as "energy consumed to generate electricity" with the 26.48 quads of
fossil fuel used to generate electricity in source calculations. The result would indicate the grid fossil source portion of the
electric grid is currently approximately 50%, or the "fossil source-site" ratio is approximately 2.
[vii] NRDC Comments to DOE Docket: EERE-2014–BT–STD–0031. July 2015 at 7.

Bibliography: Dennis, K., Environmentally Beneficial Electrification: Electricity as the End-Use Option. Electr. J. (2015),
http://dx.doi.org/10.1016/j.tej.2015.09.019
Cost Impact: Will not increase the cost of construction
This proposal only changes how an energy simulation is to be performed, and does not have any impact on the cost
of construction.
RE136-16 :
R405.3DENNIS12746
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal is confusing. There wasn't agreement between testifiers as to what the correct multiplier
should be.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Keith Dennis, representing National Rural Electric Cooperative Association (keith.dennis@nreca.coop);
Charles Foster (cfoster20187@yahoo.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R405.3 (N1105.4) Performance-based compliance. Compliance based on simulated energy performance requires that a
proposed residence (proposed design) be shown to have an annual energy cost that is less than or equal to the annual energy
cost of the standard reference design. Energy prices shall be taken from a source approved by the code official, such as the
Department of Energy, Energy Information Administration's State Energy Price and Expenditure Report. Code officials shall be
permitted to require time-of-use pricing in energy cost calculations.
Exception: The energy use based on site or source energy expressed in Btu or Btu per square foot of conditioned floor
area shall be permitted to be substituted for the energy cost. Where used in a simulation, the source energy multiplier for
electricity shall be 2.04 1.9. The source energy multiplier for fuels other than electricity shall be 1.1.
Commenter's Reason:
DENNIS: This public comment modifies my original proposal by updating the fossil fuel component of generating electricity to
reflect the most current data avilable from the Energy Information Agency. Thus, for every btu of electricity delivered to a
consumer, 1.9 btu's of fossil fuel are consumed on average.
See original proposal for a detailed explanation supporting the proposal and public comment.
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FOSTER: The proponent for this proposal orginally calculated a "fossil source" energy conversion factor of 2.04 based on
2011 data published by the Energy Information Agency. Since the proposal was submitted, EIA has updated its data on fossil
fuel consumption used in the production of electricity in 2015. Based on the new data, this public comment updates the
originally calculated 2.04 value to a more up-to-date value of 1.90.
Preliminary data for 2016 shows the downward trend continuing,

Bibliography: Electricity Journal, Keith Dennis, Environmentally Beneficial Electrification: Electricity as the End-Use Option,
[2015] http://dx.doi.org/10.1016/j.tej.2015.09.019.
Public Comment 2:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R405.3 (N1105.4) Performance-based compliance. Compliance based on simulated energy performance requires that a
proposed residence (proposed design) be shown to have an annual energy cost that is less than or equal to the annual energy
cost of the standard reference design. Energy prices shall be taken from a source approved by the code official, such as the
Department of Energy, Energy Information Administration's State Energy Price and Expenditure Report. Code officials shall be
permitted to require time-of-use pricing in energy cost calculations.
Exception: The energy use based on site or source energy expressed in Btu or Btu per square foot of conditioned floor
area shall be permitted to be substituted for the energy cost. Where used in a simulation, the source energy multiplier for
electricity shall be 2.04 1.43. The source energy multiplier for fuels other than electricity shall be 1.1.
Commenter's Reason: The revised value for electricity is based on the estimated 2030 value due to the following trends:
-Several states announcing increases in their Renewable Portfolio Standard (RPS) requirements.
-Significant federal tax incentives for the production of renewable electricity through 2020.
-Lower costs for solar and wind electricity production systems.
-The EPA Clean Power Plan requirements for new, modified, and existing power plants. For existing power plants, the
requirements increase until the year 2030.
Buildings will use energy in the future, not the past. It is important to use an estimate that will account for changes in the
energy industry. It is better to use an estimate that reflects the future potential impact from future building energy usage, rather
than relying on backward looking numbers that are typically overstated.

RE136-16
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RE137-16
R405.3 (IRC N1105.3)
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance
Project (mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE),
representing Energy Efficient Codes Coalition; Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy;
William Prindle, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
R405.3 (N1105.3) Performance-based compliance. Compliance based on simulated energy performance requires that a
proposed residence (proposed design) be shown to have an annual energy cost over a 30 year useful life of the building, on a
present value basis, that is less than or equal to the annual energy cost over a 30 year useful life of the building, on a present
value basis, of the standard reference design. Improvements in energy efficiency in the proposed design over the Standard
Reference Design shall revert to the Standard Reference Design at the end of the useful life of the improvement. Energy
prices, energy price escalation rates, discount rates, the useful life of specific building features and components including
installed energy efficiency measures in the building and all other necessary assumptions for the analysis shall be taken from a
source or sources approved by the code official, such as the Department of Energy, Energy Information Administration's State
Energy Price and Expenditure Report . Code officials shall be permitted to require time-of-use pricing in energy cost
calculations.
Exception: The energy use based on source energy expressed in Btu or Btu per square foot of conditioned floor area
shall be permitted to be substituted for the energy cost. The source energy multiplier for electricity shall be 3.16. The
source energy multiplier for fuels other than electricity shall be 1.1.
Reason: The purpose of this code change is to improve the efficiency of buildings and the accuracy of the performance path
compliance option under Section R405. The proposal modifies the current methodology by replacing annual energy cost
analysis with a present value analysis of energy cost (by reflecting the useful life of various energy efficiency measures) over
the useful life of the building. The U.S. Department of Energy applies a similar methodology in its cost-effectiveness
calculations, and updates it regularly through a public process. See
https://www.energycodes.gov/development/residential/methodology.
The current section R405.3 calculates the annual energy cost in the first year of a proposed new home and compares it against
a baseline Standard Reference Design home to determine compliance. A major problem with this approach is the fact that it
only compares energy cost in the first year and does not factor in how long each measure being considered will provide
benefits (frequently measures that save energy longer also cost more). The home is designed to last for many years and over
such period energy costs will change and various components of the home and energy efficiency measures will be required to
be replaced due to shorter useful lives. This fact is recognized in the Intent of the IECC, Section R101.3 which is directed at
regulating "the design and construction of buildings for the effective use and conservation of energy over the useful life of each
building."
The flaw in the current approach is illustrated well by the comparison of two efficiency measures – lighting versus thermal
envelope. The components of the thermal envelope are expected to last far longer than the lighting, providing benefits over a
much longer period, but the current compliance methodology, if applied to these two options, would measure the benefits of
each option as if they had the same useful life – specifically, over only the first year of operation. This could result in the
replacement of a longer-life measure with a much shorter-life measure and a loss of energy efficiency.
A more sophisticated analysis would account for these changes over time. The proposed change is intended to require this
more sophisticated analysis. Specifically, the proposed changes require:
the use of a 30-year useful building life;
energy costs to be escalated over time;
incorporation of the useful life of each feature of the building constituting an energy efficiency improvement over the
standard reference design, by requiring that the analysis assume that the feature revert to the standard reference design
at the end of its useful life;
the use of the present value of energy costs for comparison purposes; and the assumptions for the analysis be derived
from a source approved by the code official.
If this proposal is approved, the US Department of Energy could adapt its cost-effectiveness methodology or another party
could develop a similar process for determining reasonable inputs, and this improved methodology could be easily incorporated
into REScheck and other compliance software.
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Cost Impact: Will increase the cost of construction
Builders are not required to use this compliance option, so the requirement will not necessarily increase the cost of the
construction in many cases. However, for builders who elect to use Section R405 to comply, designers are granted the ability
to select the most cost-effective efficiency features for the home to be built. The initial construction cost for features that have
a longer useful life may be higher than those with a shorter useful life – if so, this analysis could result in a higher construction
cost. However, over the life cycle of the home the combined construction and operational costs will be reduced as investments
in efficiency features will realize savings over a longer period of time.
RE137-16 :
R405.3-FAY12799
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed revisions would make the performance path option very unappealing to use. It is too
convoluted and would increase the potential for "gaming" the requirements of the code.
Assembly Motion:
Online Vote Results:
Support: 30.16% (76) Oppose: 69.84% (176)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: This change would require performance calculation to be done on a life-cycle basis The committee
voted to deny the change and a floor action to approve as submitted failed, by 30/70%.
The AIA is asking for approval as submitted. During the Committee Action Hearings, the committee stated that this proposal
would cast the use of the performance path option as convoluted and unappealing. Contrary to the committees opinion, we
believe that the revisions would provide useful clarifications on the calculation's assumptions. Such analysis would allow for
higher levels of examination of the long-term effectiveness of design assumptions and building efficiencies resulting from them.
Without the clarity such an approach, that is not found in the code would not be as beneficial. We urge you to support this
change.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy
(JeffHarris22@outlook.com); William Prindle, ICF International, representing Energy Efficient Codes Coalition;
Charlie Haack, ICF International, representing Energy Efficient Codes Coalition; Harry Misuriello, American Council
for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net) requests
Approve as Submitted.
Commenter's Reason: This proposal should be approved as submitted because it improves the accuracy of the energy cost
simulation in the performance path and will result in long-term energy savings by homeowners. The current performance path
considers only year 1 of the home's performance. The revised methodology assesses a home's performance with the
proposed set of energy efficiency measures as compared to the standard reference design over a longer 30-year period. While
homes are likely to last well beyond 30 years, a 30-year proxy will provide far more accurate information on the home's
expected energy efficiency performance than a one-year snapshot.
Building science has advanced exponentially in recent years, and we know far more today than ever before about how
buildings operate as they age. Decisions made at construction, made with an eye toward complying with the code, could impact
homeowners for many years. The performance path should reflect the intent of the IECC to consider "the effective use and
conservation of energy over the useful life of each building." See Section R101.3. For these reasons, and all of the reasons
outlined in the original supporting statement, we recommend approval as submitted.
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RE138-16
R405.3 (IRC N1105.3)
Proposed Change as Submitted
Proponent : Charles Foster, representing self (cfoster20187@yahoo.com)
2015 International Energy Conservation Code
Revise as follows:
R405.3 (N1105.3) Performance-based compliance. Compliance based on simulated energy performance requires that a
proposed residence (proposed design) be shown to have an annual energy cost that is less than or equal to the annual energy
cost of the standard reference design. Energy prices shall be taken from a source approved by the code official, such as the
Department of Energy, Energy Information Administration's State Energy Price and Expenditure Report. Code officials shall be
permitted to require time-of-use pricing in energy cost calculations.
Exception: The energy use based on source energy expressed in Btu or Btu per square foot of conditioned floor area
shall be permitted to be substituted for the energy cost. The source energy multiplier for electricity shall be 3.16. The
source energy multiplier for fuels other than electricity shall be 1.1.
Exception: Energy use based on site energy expressed in Btu or Btu per square foot of conditioned floor area shall be
permitted to be substituted for energy cost.
Reason: General:
While there are several jurisdictions in the United States that use source energy as the basis of their energy codes, the
overwhelming majority use either site energy or cost. This exception (in R405.3) was originally offered to accommodate those
few jurisdictions that have chosen to use source energy.
One of the challenges for use of source energy in codes is that the relationship between site and "source energy" consumption
is not well defined. For instance, the 3.16 value currently in the code assumes that electricity produced from wind, solar, hydro
and other forms of renewable energy is equivalent to the consumption of fossil fuels. The same assumption holds for electricity
derived from nuclear energy. Thus, from a source energy perspective an unbiased observer would be relatively indifferent
between choosing electricity from 100% renewable sources (wind or hydro for instance) and diesel, fuel oil, or gas. This
outcome does not seem helpful.
In addition, the mix of sources for the production of electricity (wind, solar, hydro, nuclear, coal, oil, gas, geothermal, etc.)
changes – and will continue to change dramatically going into the future with the proliferation of additional renewable energy
resources (especially wind) into the national mix. Even if the 3.16 source energy multiplier was a good number when it was
originally adopted (something this proposal disagrees with as argued above), it is surely not still valid.
Finally, it is important to recognize that the impact of the IECC will be realized in the future – codes considered today will have
marketplace impacts starting in 2018 so looking at electric source energy multipliers today (2015) that are based on data from
2014 (or earlier) for use in 2018 (or later) is likely to convey to users inaccurate pictures of actual resource impacts.
Specific:
Part I: Net Zero Energy Buildings
The use of site energy is more appropriate for buildings that are producing or storing energy on-site. In the future,many
buildings will be producing energy and storing energy, along w ith consuming energy. Building systems may be consuming
energy that w as produced from an off-site energy grid and/or produced from an on-site energy production system and/or
delivered from an off-site energy storage system (e.g., a grid battery or EV battery)and/or delivered from an on-site energy
storage system, (e.g., and battery or fuel storage tank or thermal energy storage system). At the same time, the building may be
producing energy that is used by building equipment, sent to an on-site energy storage system, or exported to another building
(or buildings) or to the energy grid.
Below is what ASHRAE wrote to DOE on the subject of "zero energy" buildings:
"Recommendation II: Define "Net Zero Energy Building" Using Site Energy, With Sub-classifications Based on Source
Estimates, Building Energy Cost, and Building Emissions.
In line w ith ASHRAE 's Vision 2020 document, the Society encourages the Department to adopt the following definition of net
zero energy building:
'A net zero energy building (NZEB) is a building that produces as much energy as it uses when measured at the site. On an
annual basis, it produces or consumes as much energy from renewable sources as it uses w hile maintaining an acceptable
level of service and functionality. NZEBs can exchange energy w ith the pow er grid or other building energy supply grids or
systems (e.g., natural gas, propane, etc.) as long as the net energy balance is zero on an annual basis'
In the same letter, ASHRAE also said:
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"However, the Society believes that the multiple and varying weighting factors and algorithms required for estimating source
energy conversions are often inconsistent and ultimately cloud and complicate understanding. Since source energy
conversion factors vary w idely from place to place and across time, the use of fixed national average conversion factors
could lead to inconsistent estimates of consumption."
"Thus, in this case the best method for determining if a building is a NZEB is to look at the energy crossing the boundary at
the site of the building; hence "site" energy is the best choice to use."
Part II: Reasons for the Use of Site Energy
Site energy was part of the exception for many years until it was recently removed. There are many reasons to allow site
energy to be used instead of energy costs:
Site energy is an actual metric that can be measured and verified by code officials, while source energy is an estimate.
Site energy information is credible, as it is show n on customers' energy bills on a monthly basis and used in other
consensus-based code documents, such as ASHRAE 90.1, ASHRAE 90.2, and ICC-700 use site energy metrics for
efficiency requirements.
DOE uses site energy information in many of its energy efficiency and energy consumption publications, such as the
Residential Energy Consumption Survey.
DOE uses site energy for its appliance energy efficiency standards program and the FTC uses site energy on the yellow
EnergyGuide labels found on consumer appliances. EPA uses site energy to determine if an appliance or home qualifies
for the Energy Star program.
Site energy is reliable, since it can be measured by utilities, consumers, and independent 3rd In terms of energy efficiency
upgrades, consumers rely on site energy information (amount used by older appliance or equipment compared to new
appliance or equipment) to help them make energy efficiency decisions.
Site energy is replicable, as the units of measurement (kWh, therms, gallons, Btu's) can be used throughout the United
States and are familiar to consumers on their monthly energy bills. Source energy is not replicable, as different estimates
must be used for different energy sources, and different entities can make different assumptions about upstream
production and delivery of different energy sources.
Site energy is transparent and easy to understand. It can be based on meter readings or DOE test procedures or FTC
EnergyGuide labels or Energy Star labels. It is the metric that allow s people to easily compare energy efficiency options
in the marketplace. It is the metric that allow s people to make good economic choices w hen faced w ith competitive
alternatives.
Part III: New source energy estimates penalize the use of renewables
In a November 2015 published by the American Gas Association paper entitled "Dispatching Direct Use", available at https://w
w w .aga.org/sites/default/files/dispatching_direct_use__achieving_greenhouse_gas_reductions_the_use_of_natural_, there is
a table of revised "full fuel cycle" (source) estimates that claim to show that using renew able energy is worse that using fossil
fuels:
These "estimates" have significant policy impacts. It could lead building owners and policy makers to go away from using renew
able forms of energy. In programs such as Energy Star Portfolio Manager and certain green building programs that use source
energy estimates, buildings will get much w orse scores by using renew able forms of energy (either on-site or from the grid).
Summary: To improve the performance path, and to not penalize renew ables, the performance path should be based on site
energy.

Cost Impact: Will not increase the cost of construction
This proposal does not directly or indirectly impact the specific requirements for constructing new homes and, as such, would
not impact the cost of construction.
RE138-16 :
R405.3FOSTER12560
Public Hearing Results
Committee Action:
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Committee Reason: Builders don't have control over what type of energy is available at the site. Options need to be kept open
for flexibility.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Charles Foster (cfoster20187@yahoo.com) requests Approve as Submitted.
Commenter's Reason:
To improve the performance path, and to not penalize renewables, the performance path should be based on site
energy.
General: While there are several jurisdictions in the United States that use source energy as the basis of their energy codes,
the overwhelming majority use either site energy or cost. This exception (in R405.3) was originally offered to accommodate
those few jurisdictions that have chosen to use source energy. One of the challenges for use of source energy in codes is that
the relationship between site and "source energy" consumption is not well defined. For instance, the 3.16 value currently in the
code assumes that electricity produced from wind, solar, hydro and other forms of renewable energy is equivalent to the
consumption of fossil fuels. The same assumption holds for electricity derived from nuclear energy. Thus, from a source energy
perspective an unbiased observer would be relatively indifferent between choosing electricity from 100% renewable sources
(wind or hydro for instance) and diesel, fuel oil, or gas. This outcome does not seem helpful. In addition, the mix of sources for
the production of electricity (wind, solar, hydro, nuclear, coal, oil, gas, geothermal, etc.) changes – and will continue to change
dramatically going into the future with the proliferation of additional renewable energy resources (especially wind) into the
national mix. Even if the 3.16 source energy multiplier was a good number when it was originally adopted (something this
proposal disagrees with as argued above), it is surely not still valid. Finally, it is important to recognize that the impact of the
IECC will be realized in the future – codes considered today will have marketplace impacts starting in 2018 so looking at
electric source energy multipliers today (2015) that are based on data from 2014 (or earlier) for use in 2018 (or later) is likely to
convey to users inaccurate pictures of actual resource impacts.
Specific: Part I: Net Zero Energy Buildings The use of site energy is more appropriate for buildings that are producing or storing
energy on-site. In the future,many buildings will be producing energy and storing energy, along w ith consuming energy.
Building systems may be consuming energy that w as produced from an off-site energy grid and/or produced from an on-site
energy production system and/or delivered from an off-site energy storage system (e.g., a grid battery or EV battery)and/or
delivered from an on-site energy storage system, (e.g., and battery or fuel storage tank or thermal energy storage system). At
the same time, the building may be producing energy that is used by building equipment, sent to an onsite energy storage
system, or exported to another building (or buildings) or to the energy grid.
Below is what ASHRAE wrote to DOE on the subject of "zero energy" buildings: "Recommendation II: Define "Net Zero Energy
Building" Using Site Energy, With Sub-classifications Based on Source Estimates, Building Energy Cost, and Building
Emissions. In line w ith ASHRAE 's Vision 2020 document, the Society encourages the Department to adopt the following
definition of net zero energy building: 'A net zero energy building (NZEB) is a building that produces as much energy as it uses
when measured at the site. On an annual basis, it produces or consumes as much energy from renewable sources as it uses w
hile maintaining an acceptable level of service and functionality. NZEBs can exchange energy w ith the pow er grid or other
building energy supply grids or systems (e.g., natural gas, propane, etc.) as long as the net energy balance is zero on an
annual basis' In the same letter, ASHRAE also said: "However, the Society believes that the multiple and varying weighting
factors and algorithms required for estimating source energy conversions are often inconsistent and ultimately cloud and
complicate understanding. Since source energy conversion factors vary w idely from place to place and across time, the use of
fixed national average conversion factors could lead to inconsistent estimates of consumption." "Thus, in this case the best
method for determining if a building is a NZEB is to look at the energy crossing the boundary at the site of the building; hence
"site" energy is the best choice to use."
Part II: Reasons for the Use of Site Energy Site energy was part of the exception for many years until it was recently removed.
There are many reasons to allow site energy to be used instead of energy costs:
Site energy is an actual metric that can be measured and verified by code officials, while source energy is an estimate. Site
energy information is credible, as it is show n on customers' energy bills on a monthly basis and used in other consensusbased code documents, such as ASHRAE 90.1, ASHRAE 90.2, and ICC-700 use site energy metrics for efficiency
requirements. DOE uses site energy information in many of its energy efficiency and energy consumption publications, such as
the Residential Energy Consumption Survey. DOE uses site energy for its appliance energy efficiency standards program and
the FTC uses site energy on the yellow EnergyGuide labels found on consumer appliances. EPA uses site energy to determine
if an appliance or home qualifies for the Energy Star program. Site energy is reliable, since it can be measured by utilities,

2016 ICC PUBLIC COMMENT AGENDA

Page 434

consumers, and independent 3rd In terms of energy efficiency upgrades, consumers rely on site energy information (amount
used by older appliance or equipment compared to new appliance or equipment) to help them make energy efficiency
decisions. Site energy is replicable, as the units of measurement (kWh, therms, gallons, Btu's) can be used throughout the
United States and are familiar to consumers on their monthly energy bills. Source energy is not replicable, as different
estimates must be used for different energy sources, and different entities can make different assumptions about upstream
production and delivery of different energy sources. Site energy is transparent and easy to understand. It can be based on
meter readings or DOE test procedures or FTC EnergyGuide labels or Energy Star labels. It is the metric that allow s people to
easily compare energy efficiency options in the marketplace. It is the metric that allow s people to make good economic choices
w hen faced w ith competitive alternatives.
Part III: New source energy estimates penalize the use of renewables In a November 2015 published by the American Gas
Association paper entitled "Dispatching Direct Use", available at https://w w w
.aga.org/sites/default/files/dispatching_direct_use__achieving_greenhouse_gas_reductions_the_use_of_natural_, there is a
table of revised "full fuel cycle" (source) estimates that claim to show that using renew able energy is worse that using fossil
fuels: These "estimates" have significant policy impacts. It could lead building owners and policy makers to go away from using
renew able forms of energy. In programs such as Energy Star Portfolio Manager and certain green building programs that use
source energy estimates, buildings will get much w orse scores by using renew able forms of energy (either on-site or from the
grid).

RE138-16
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RE139-16
R405.3 (IRC N1105.3), Table R405.3(1) (New) [IRC Table N1105.3(1) (New)], Table R405.3(2) (New) [IRC Table
N1105.3(2) (New)], Table R405.3(3) (New) [IRC Table N1105.3(3) (New)], Table R405.3(4) (New) [IRC Table N1105.3(4)
(New)], Table R405.3(5) (New) [IRC Table N1105.3(5) (New)], Table R405.3(6) (New) [IRC Table N1105.3(6) (New)], Table
R405.3(7) (New) [IRC Table N1105.3(7) (New)]
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
R405.3 (N1105.3) Performance-based compliance. Compliance based on simulated energy performance requires that a
proposed residence (proposed design) be shown to have an annual energy cost that is less than or equal to the annual energy
cost of the standard reference design. Energy prices shall be taken from a source approved by the code official, such as the
Department of Energy, Energy Information Administration's State Energy Price and Expenditure Report. Code officials shall be
permitted to require time-of-use pricing in energy cost calculations.
Exception: The energy use based on source energy expressed in Btu or Btu per square foot of conditioned floor area
shall be permitted to be substituted for the energy cost. The source energy multiplier for electricity shall be 3.16. The
source energy multiplier for fuels other than electricity shall be 1.1.
Exception: The energy use based on site energy or source energy expressed in Btu or Btu per square foot of
conditioned floor area shall be permitted to be substituted for the energy cost. The source energy estimate multipliers for
energy sources shall be taken from Tables R405.3(1) through R405.3(7).

TABLE R405.3 [N1105.3(1)]
ELECTRICITY SOURCE ENERGY ESTIMATES BY NERC REGION
NERC
Region
Acronym
ASCC
FRCC
HICC
MRO
NPCC
RFC
SERC
SPP
TRE
WECC

NERC Region Name

Overall "source" ration of upstream heat input to "Source" Ratio in 2030 Under Clean
end use (based on eGRID 2012)
Power Plan (or State RPS)

Alaska Systems
Coordinating Council
Florida Reliability
Coordinating Council
Hawaiian Islands
Coordinating Council
Midwest Reliability
Organization
Northeast Power
Coordinating Council
Reliability First
Corporation
SERC Reliability
Corporation
Southwest Power Pool
Texas Regional Entity
Western Electricity
Coordinating Council

2.54

2.54

2.48

1.86

2.76

1.66

2.23

1.51

1.60

1.08

2.15

1.46

2.18

1.48

2.76
2.20
1.67

1.88
1.47
1.14

TABLE R405.3(2) [N1105.3(2)]

ELECTRICITY SOURCE ENERGY ESTIMATES BY eGRID SUBREGION
eGRID
Subregion
Acronym
AKGD
AKMS
ERCT
FRCC

eGRID
Subregion
Name
ASCC Alaska
Grid
ASCC
Miscellaneous
ERCOT All
FRCC All

Overall "source" ratio of upstream heat input to
end use (based on eGRID 2012)
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"Source" ratio in 2030 under Clean
Power Plan (or State RPS)

2.99

2.99

1.02

1.02

2.20
2.48

1.47
1.86
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HIMS
HIOA
MROE
MROW
NYLI
NYCW
NEWE
NYUP
RFCE
RFCM
RFCW
SRMW
SRMV
SRSO
SRTV
SRVC
SPNO
SPSO
CAMX
NWPP
RMPA
AZNM

State
Abbreviation
AK
AL
AR
AZ
CA
CO
CT
DC
DE
FL
GA
HI
IA
ID
IL
IN
KS
KY
LA
MA
MD

HICC
Miscellaneous
HICC Oahu
MRO East
MRO West
NPCC Long
Island
NPCC NYC /
Westchester
NPCC New
England
NPCC Upstate
NY
RFC East
RFC Michigan
RFC West
SERC Midwest
SERC
Mississippi
Valley
SERC South
SERC
Tennessee
Valley
SERC Virginia /
Carolina
SPP North
SPP South
WECC
California
WECC
Northwest
WECC Rockies
WECC
Southwest

2.38

1.43

2.91
2.51
2.20
3.02

1.74
1.71
1.50
2.42

2.01

1.61

1.71

1.16

0.99

0.80

1.69
2.75
2.27
2.69
2.29

1.15
1.68
1.54
1.83
1.56

2.26
2.25

1.54
1.53

1.75

1.19

2.69
2.79
1.68

1.83
1.90
1.46

1.14

0.77

2.89
2.09

1.96
1.42

TABLE R405.3(3) [N1105.3(4)]
ELECTRICITY SOURCE ENERGY ESTIMATES BY STATES
Overall "source" ratio of upstream heat input to end use
"Source" Ratio in 2030 under Clean Power Plan
(based on eGRID 2012)
(or State RPS)
2.54
2.54
1.96
1.32
2.27
1.50
1.88
1.16
1.59
1.38
2.70
1.67
1.31
1.22
3.09
2.47
2.99
2.27
2.50
1.88
2.07
1.36
2.76
1.66
2.14
1.24
0.37
0.34
1.60
0.93
3.10
1.89
2.47
1.41
3.28
2.00
2.53
1.79
2.20
1.80
2.05
1.29
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ME
MI
MN
MO
MS
MT
NC
ND
NE
NH
NJ
NM
NV
NY
OH
OK
OR
PA
RI
SC
SD
TN
TX
UT
VA
VT
WA
WI
WV
WY

2.00
2.32
1.99
2.72
2.30
1.92
1.90
2.64
2.45
1.44
1.27
2.91
2.09
1.48
2.72
2.61
0.64
1.92
2.49
1.44
0.85
1.82
2.32
2.91
1.74
0.26
0.27
2.28
3.04
3.12

1.78
1.41
1.15
1.72
1.89
1.02
1.29
1.45
1.47
1.11
0.98
1.86
1.63
1.18
1.74
1.78
0.51
1.28
2.09
0.94
0.53
1.11
1.55
1.92
1.18
0.06
0.17
1.44
1.79
1.75

TABLE R405.3(4) [N1105.3(4)]
NATURAL GAS SOURCE ENERGY ESTIMATES BY EIA PIPELINE REGION
EIA Natural Gas Pipeline Region Overall "source" ratio of upstream losses to end use (based on EIA and DOE reports)
Western
1.42
Central
1.53
Southwest
1.15
Midwest
1.42
Southeast
1.25
Northeast
1.38
Alaska
1.15
TABLE R405.3(5) [N1105.3(5)]
PROPANE GAS SOURCE ENERGY ESTIMATES BY EIA NATURAL GAS PIPELINES
EIA Natural Gas Pipeline Region Overall "source" ratio of upstream losses to end use (based on EIA and DOE reports)
Western
1.50
Central
1.61
Southwest
1.21
Midwest
1.50
Southeast
1.32
Northeast
1.46
Alaska
1.21

Crude Oil Source
Domestic
Imported

TABLE R405.3(6) [N1105.3(6)]
PIPELINE GAS SOURCE ENERGY ESTIMATES BY TYPE OF CRUDE OIL
Overall "'source" ratio of upstream losses to end use (based on EIA and DOE reports)
1.54
1.77
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Crude Oil Source
Domestic
Imported

TABLE R405.3(7) [N1105.3(7)]
SOURCE ENERGY ESTIMATES BY TYPE OF CRUDE OIL
Overall "source" ratio of upstream losses to end use (based on EIA and DOE reports)
1.19
1.37

Reason: This proposal will make the provision more flexible for building designers, building owners, and code officials. By
allowing the use of site energy, which was allowed in previous versions of the IECC, the performance path can be based on
real measured data. By updating source energy estimates, there will be more information provided to code officials and
building owners.
Issue 1: Net Zero Energy Buildings
Allowing the use of site energy is more appropriate for buildings that are producing or storing energy on-site. In the future,
many buildings will be producing energy and storing energy, along with consuming energy. Building systems may be
consuming energy that was produced from an off-site energy grid and/or produced from an on-site energy production system
and/or delivered from an off-site energy storage system (e.g., a grid battery or EV battery) and/or delivered from an on-site
energy storage system, (e.g., and battery or fuel storage tank or thermal energy storage system). At the same time, the
building may be producing energy that is used by building equipment, sent to an on-site energy storage system, or exported to
another building (or buildings) or to the energy grid.
Below is what ASHRAE wrote to DOE on the subject of "zero energy" buildings:
"Recommendation II: Define "Net Zero Energy Building" Using Site Energy, With Sub-classifications Based on Source
Estimates, Building Energy Cost, and Building Emissions
In line with ASHRAE's Vision 2020 document, the Society encourages the Department to adopt the following definition of net
zero energy building:
'A net zero energy building (NZEB) is a building that produces as much energy as it uses when measured at the site. On an
annual basis, it produces or consumes as much energy from renewable sources as it uses while maintaining an acceptable
level of service and functionality. NZEBs can exchange energy with the power grid or other building energy supply grids or
systems (e.g., natural gas, propane, etc.) as long as the net energy balance is zero on an annual basis'
In the same letter, ASHRAE also said:
"However, the Society believes that the multiple and varying weighting factors and algorithms required for estimating source
energy conversions are often inconsistent and ultimately cloud and complicate understanding. Since source energy conversion
factors vary widely from place to place and across time, the use of fixed national average conversion factors could lead to
inconsistent estimates of consumption."
"Thus, in this case the best method for determining if a building is a NZEB is to look at the energy crossing the boundary at the
site of the building; hence "site" energy is the best choice to use."
Issue 2: Reasons for Re-Allowing the Use of Site Energy
Site energy was part of the exception for many years until it was recently removed. There are many reasons to allow site
energy to be used instead of energy costs:
Site energy is an actual metric that can be measured and verified by code officials, while source energy is an estimate.
Site energy information is credible, as it is shown on customers' energy bills on a monthly basis and used in other
consensus-based code documents, such as ASHRAE 90.1, ASHRAE 90.2, and ICC-700 use site energy metrics for
efficiency requirements.
DOE uses site energy information in many of its energy efficiency and energy consumption publications, such as the
Residential Energy Consumption Survey. DOE uses site energy for its appliance energy efficiency standards program
and the FTC uses site energy on the yellow EnergyGuide labels found on consumer appliances. EPA uses site energy to
determine if an appliance or home qualifies for the Energy Star program.
Site energy is reliable, since it can be measured by utilities, consumers, and independent 3rd parties. In terms of energy
efficiency upgrades, consumers rely on site energy information (amount used by older appliance or equipment compared
to new appliance or equipment) to help them make energy efficiency decisions.
Site energy is replicable, as the units of measurement (kWh, therms, gallons, Btu's) can be used throughout the United
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States and are familiar to consumers on their monthly energy bills. Source energy is not replicable, as different estimates
must be used for different energy sources, and different entities can make different assumptions about upstream
production and delivery of different energy sources.
Site energy is transparent and easy to understand. It can be based on meter readings or DOE test procedures or FTC
EnergyGuide labels or Energy Star labels. It is the metric that allows people to easily compare energy efficiency options
in the marketplace. It is the metric that allows people to make good economic choices when faced with competitive
alternatives.
Issue 3: Revision of Source Energy Estimates
There are many ways to estimate upstream energy losses. The energy production industry is very dynamic and subject to
significant changes. In the United States in 2015, there was a record amounts of natural gas produced from hydraulic
fracturing production techniques. In 2015, there was a record amount of oil produced and imported from oil sands production.
In 2015, there was a record amount of electricity produced from renewable forms of energy and a record amount of electricity
produced by combined-cycle natural gas turbines.
The values that are currently shown should be deleted and not used for the following reasons:
The values shown are not consistent with values shown in other published documents.
Many documents and articles have been published over the past several years with source energy estimates. Among them
are:
National Renewable Energy Laboratory NREL/TP-550-38617 "Source Energy and Emission Factors for Energy Use in
Buildings" (June 2007)
American Gas Association EA 2009-3 "A Comparison of Energy Use, Operating Costs, and Carbon Dioxide Emissions of Home
Appliances" (October 2009)
Environmental Protection Agency "Energy Star Performance Ratings Methodology for Incorporating Source Energy Use"
(August 2009)
National Renewable Energy Laboratory NREL/TP-550-47246 "Building America Research Benchmark Definition" (January
2010)
International Code Council "International Green Construction Code" (March 2012)
U.S. Department of Energy Residential Dishwasher Energy Efficiency Technical Support Document, May 2012:
http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/67
(http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/67)
U.S. Department of Energy Residential Furnace Fan Technical Support Document, June 2012:
http://www1.eere.energy.gov/buildings/appliance_standards/rulemaking.aspx/ruleid/41
(http://www1.eere.energy.gov/buildings/appliance_standards/rulemaking.aspx/ruleid/41)
International Code Council "International Green Construction Code (May 2015)
The current values in the IECC do not match and cannot be substantiated with any of these published documents.
Different fossil fuels have different upstream source estimates.
In the current IECC, all fossil fuels are assumed to have the same multiplier. In other documents, there is a large and
statistically significant variation in the upstream estimates that will have a significant impact on energy performance results. As
one example, for fuel oil and propane, EPA's Portfolio Manager uses a factor of 1.01 for both, while NREL used estimated
values of 1.158 and 1.151, while IGCC 2015 uses 1.19 for fuel oil and 1.15 for propane.
The use of 3.16 for electricity is overstated for many parts of the United States and does not account for significant
regional differences or the increase in the use of renewable power generation and combined cycle gas turbines.
In other publications and web sites, the estimates for electricity are shown on a national basis, a regional basis, or a state by
state basis. This is due to the variety of electric generation techniques which have upstream energy losses that can vary by
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orders of magnitude based on local conditions, regional conditions, physical location, season, month, week, or day, as well as
hourly fluctuations in the amount of sunlight or wind speed.
In the IGCC Table 602.1.2.1, there are 26 values shown for electricity, based on the power pool sub-region in which a building
is located. The values in the IGCC table (which are based on outdated 2010 electric generation data and incorrect "marginal"
estimates) range from 1.90 to 3.82.
The revisions to the values are based on reports published by the US Energy Information Administration, the US Department of
Energy, the US Environmental Protection Agency, national labs, and other public sources of information. It is a technical fact
that there are significant regional differences in terms of upstream estimates for electricity as well as fossil fuels. The new
estimates provide more granular estimates.
For electricity, the spreadsheets with updated estimates are below:
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For example, in terms of natural gas production, the US EIA wrote in 2011 (Today in Energy, 11/23/2011) "Over one-third of
natural gas produced in North Dakota is flared or otherwise not marketed". In March 2013, the North Dakota
Department of Mineral Resources wrote "Additions to gathering and processing capacity are keeping up with the percentage of
gas flared holding at 29%. The historical high was 36% in September 2011." For end-users receiving gas from this production,
it is impossible to have a "source" factor any less than 1/0.71 = 1.408
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As the MIT report shows, the central and southwest portions of the US are the key producers of natural gas and export gas to
other regions. As the DOE/NETL report shows, there are significant differences in energy losses depending on the type of gas
production, and how far the gas has to travel via pipeline (and the use of natural gas compressors).
According to the EPA report on Greenhouse Gas Emissions published in August 2015 (page 8, Figure 2), there are significant
regional differences in GHG emissions (and energy losses). Figure 2 on page 8 shows that for different regions in Canada, the
CO2e emissions vary by as much as 30% depending on the region where the natural gas was produced.
Issue 4: Impact of Federal Policies
As a result of federal policies (such as the EPA Mercury and Air Toxics Rule of 2012 and the August 2015 Clean Power Plan),
there will be a significant change in how electricity will be produced in the US. The EPA rules are already having a significant
impact. States must file implementation plans with EPA starting by September 2016, for implementation and meeting the EPA
requirements by 2030. The tables for electricity source estimates (except for power control areas) show values based on
eGRID 2012 as well as projected values for 2030, based on the EPA Clean Power Plan or state Renewable Portfolio
Standards.
Since buildings will be built in the future and consume electricity in the future, and not the past, the 2030 values provide
realistic estimates that can be used by code officials that are interested in future estimated impacts.
Summary: This proposal provides more flexibility and makes key updates based on recent reports and policies, rather than use
static and outdated values

Bibliography: ND Department of Mineral Resources 03/15/13 Report https://www.dmr.nd.gov/oilgas/directorscut/directorscut2013-03-15.pdf (https://www.dmr.nd.gov/oilgas/directorscut/directorscut-2013-03-15.pdf)
MIT "The Future of Natural Gas" : http://mitei.mit.edu/system/files/NaturalGas_Report.pdf
(http://mitei.mit.edu/system/files/NaturalGas_Report.pdf)
WRI Working Paper April 2013 "Clearing the Air: Reducing GHG Emissions from U.S. Natural Gas Systems"
http://www.wri.org/publication/clearing-air
Congressional Research Service March 2014 "Canadian Oil Sands: Life Cycle Assessments of Greenhouse Gas Emissions"
https://www.fas.org/sgp/crs/misc/R42537.pdf
DOE / NETL-2011/1522, "Life Cycle Greenhouse Gas Inventory of Natural Gas Extraction, Delivery, and Electricity Production"
(October 24, 2011) http://www.netl.doe.gov/energy-analyses/pubs/NG-GHG-LCI.pdf
EPA eGRID 2012 October 2015 http://www.epa.gov/energy/egrid
EPA Portfolio Manger Technical Reference "Greenhouse Gas Emissions", August 2015,
https://portfoliomanager.energystar.gov/pdf/reference/Emissions.pdf
CERA "Oil Sands, Greenhouse Gases, and US Oil Supply Getting the Numbers Right—2012 Update"
http://www.api.org/~/media/Files/%20Oil-and-Natural-Gas/Oil_Sands/CERA_Oil_Sands_GHGs_US_Oil_Supply.pdf
Carnegie Endowment for International Peace, "The Carbon Content of Global Oils", December
2012, http://carnegieendowment.org/files/global_oils.pdf

Cost Impact: Will not increase the cost of construction
This proposal only changes how the energy simulation in R405.3 is to be performed, and does not have any impact on the cost
of construction.
RE139-16 :
R405.3ROSENSTOCK11888
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This over complicates what can be used by code officials.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Charles Foster (cfoster20187@yahoo.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R405.3 (N1105.3) Performance-based compliance. Compliance based on simulated energy performance requires that a
proposed residence (proposed design) be shown to have an annual energy cost that is less than or equal to the annual energy
cost of the standard reference design. Energy prices shall be taken from a source approved by the code official, such as the
Department of Energy, Energy Information Administration's State Energy Price and Expenditure Report. Code officials shall be
permitted to require time-of-use pricing in energy cost calculations.
Exception: The energy use based on site energy or source energy expressed in Btu or Btu per square foot of
conditioned floor area shall be permitted to be substituted for the energy cost. The source energy estimate multipliers for
energy sources electricity shall be taken from Tables R405.3(1) through R405.3(7 R405.3(3). The source energy estimate
multiplier for fuels other than electricity shall be 1.1.

TABLE R405.3(4) [N1105.3(4)]
NATURAL GAS SOURCE ENERGY ESTIMATES BY EIA PIPELINE REGION
EIA Natural Gas Pipeline Region Overall "source" ratio of upstream losses to end use (based on EIA and DOE reports)
Western
1.42
Central
1.53
Southwest
1.15
Midwest
1.42
Southeast
1.25
Northeast
1.38
Alaska
1.15
TABLE R405.3(5) [N1105.3(5)]
PROPANE GAS SOURCE ENERGY ESTIMATES BY EIA NATURAL GAS PIPELINES
EIA Natural Gas Pipeline Region Overall "source" ratio of upstream losses to end use (based on EIA and DOE reports)
Western
1.50
Central
1.61
Southwest
1.21
Midwest
1.50
Southeast
1.32
Northeast
1.46
Alaska
1.21

Crude Oil Source
Domestic
Imported

TABLE R405.3(6) [N1105.3(6)]
PIPELINE GAS SOURCE ENERGY ESTIMATES BY TYPE OF CRUDE OIL
Overall "'source" ratio of upstream losses to end use (based on EIA and DOE reports)
1.54
1.77

Crude Oil Source
Domestic
Imported

R405.3(7) [N1105.3(7)]
SOURCE ENERGY ESTIMATES BY TYPE OF CRUDE OIL
Overall "source" ratio of upstream losses to end use (based on EIA and DOE reports)
1.19
1.37

Commenter's Reason: The Committee thought the proposal as submitted was overly complicated. This public comment
attempts to uncomplicate the proposal by removing tables 4, 5, 6 and 7, thus making the proposal much less complicated while
still accomplishing the goal of extending the scope of the code section to include site energy as well as source energy.
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Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: While there are many tables, this proposal provides the best estimates based on many recent studies
and papers. There are variances in "source" estimates by state and region, and a methodology that uses such estimates
should have all of the information available.
RE139-16
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RE142-16
IECC: R405.4.2.
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
R405.4.2 (N1105.4.2) Compliance report. Compliance software tools shall generate a report that documents that the
proposed design complies with Section R405.3. A compliance report on the proposed design shall be submitted with the
application for the building permit. Upon completion of the building, a compliance report based on the as-built condition of the
building shall be submitted to the code official before a certificate of occupancy is issued. Batch sampling of buildings to
determine energy code compliance for all buildings in the batch shall only be prohibited allowed for stacked multifamily units.
Compliance reports shall include information in accordance with Sections R405.4.2.1 and R405.4.2.2. Where the proposed
design of a building could be built on different sites where the cardinal orientation of the building on each site is different,
compliance of the proposed design for the purposes of the application for the building permit shall be based on the worst-case
orientation, worst-case configuration, worst-case building air leakage and worst- case duct leakage. Such worst-case
parameters shall be used as inputs to the compliance software for energy analysis.
Reason: Sampling is a process of testing/evaluating one unit in a batch of 7 multiple like units to determine if all seven of the
units would pass the intent of Code. The reality is that single family and attached housing, town houses and duplexes, are not
like units even when they have the same model number and have been built off of the same plan. Our construction processes
are not true assembly line processes so for the purpose of code compliance batch sampling should continue not to be allowed
for these types of housing.
Multifamily stacked housing, on the other hand, is basically one large building that has been subdivided into multiple smaller
units. Batch sampling is ideal for this type of construction as each unit is a continuation of the unit adjacent to it, thus create
the total building. When inspecting at rough you can cost affectively evaluate multiple units so in reality the sampling truly only
comes into play for the final diagnostics (blower door testing) and reporting.

Cost Impact: Will not increase the cost of construction
Sampling of stacked multifamily units is more cost effective than testing each unit while at the same time ensuring that the
inspection process for code compliance is valid as intended.
RE142-16 :
R405.4.2SCHWARZ12448
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This is a good method for testing stacked multi-family buildings. It has been used with good success in
several areas of the country.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: This proposal should be disapproved because it could open a huge, undefined energy efficiency
loophole related to compliance assurance. Although the proponent's reason statement suggests that the proposal is aimed at a
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specific sampling methodology (presumably a 1-in-7 unit air leakage test), the proposed change does not provide any specific
requirements for how many units must be tested. In our view, all homes should meet the minimum requirements of the code, not
just a sample of homes. Moreover, while we generally oppose sampling for compliance purposes, if there is to be a sampling
exception, the methodology and minimum requirements should be clearly defined and limited as necessary.
We are particularly alarmed at the potential breadth of this exemption. While the proponent suggests that it might only apply to
blower door testing, the specific code language is not clearly limited to that test. The language appears to apply to "batch
sampling of buildings to determine energy code compliance," which could be read very broadly. Does this mean that a builder
could also use sampling to demonstrate compliance with duct tightness? Insulation levels? Fenestration?
We recommend disapproving RE142 because it would create an undefined sampling exception that could possibly become a
loophole for a wide range of energy code requirements.

RE142-16
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RE145-16
Table R405.5.2(1) [IRC Table N1105.5.2(1)]
Proposed Change as Submitted
Proponent : Craig Conner, representing self (craig.conner@mac.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R405.5.2(1) [N1105.5.2(1)]
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
Portions of Table not shown remain unchanged.

BUILDING
COMPONENT

STANDARD REFERENCE DESIGN

Type: mass wall if proposed wall is mass; otherwise
wood frame.
Gross area: same as proposed
Above-grade
walls
U-factor: as specified in Table N1102.1.4
Solar absorptance = 0.75
Emittance = 0.90
Type: same as proposed
Basement and
Gross area: same as proposed
crawl space
U-factor: from Table N1102.1.4, with insulation layer
walls
on interior side of walls
Type: wood frame
Above-grade
Gross area: same as proposed
floors
U-factor: as specified in Table N1102.1.4
Type: wood frame
Ceilings
Gross area: same as proposed
U-factor: as specified in Table N1102.1.4
Type: composition shingle on wood sheathing
Gross area: same as proposed
Roofs
Solar absorptance = 0.75
Emittance = 0.90
2
2
Type: vented with aperture = 1 ft per 300 ft ceiling
Attics
area
Type: same as proposed
Foundations
Foundation wall area above and below grade and soil
characteristics: same as proposed
Area: 40 ft2
Opaque doors
Orientation: North
U-factor: same as fenestration from Table N1102.1.4
Total areah =
(a)The proposed glazing area, where the proposed
glazing area is less than 15 percent of the
conditioned floor area
(b)15 percent of the conditioned floor area, where the
proposed glazing area
is 15 percent or more of the conditioned floor area
Vertical
Orientation: equally distributed to four cardinal
fenestration other
compass orientations
than opaque
(N, E, S & W).
doors
U-factor: as specified in Table N1102.1.4
SHGC: as specified in Table N1102.1.2 except that
for climates with no requirement (NR) SHGC = 0.40
shall be used.
Interior shade fraction: 0.92-(0.21 × SHGC for the
standard reference design)
External shading: none
Skylights
None
Thermally isolated
None
sunrooms
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PROPOSED DESIGN
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed

As proposed

As proposed
As proposed
As proposed
0.92-(0.21 × SHGC as proposed)
As proposed
As proposed
As proposed
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Air leakage rate of 5 air changes per hour in Climate
Zones 1 and 2, and 3 air changes per hour in Climate
Zones 3 through 8 at a pressure of 0.2 inches w.g (50
Pa). The mechanical ventilation rate shall be in
addition to the air leakage rate and the same as in
the proposed design, but no greater than 0.01 × CFA
Air exchange rate
+ 7.5 ×(Nbr + 1)
where:
CFA = conditioned floor area
Nbr = number of bedrooms
Energy recovery shall not be assumed for mechanical
ventilation.

For residences that are not tested, the same air
leakage rate as the standard reference design.
For tested residences, the meaa
sured air exchange rate .
b
The mechanical ventilation rate
shall be in addition to the air
leakage rate and shall be as proposed.

2
2
For SI: 1 square foot = 0.93 m , 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m , 1 gallon (US) = 3.785
L, Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official , testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals , or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals , page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals , page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = A s x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.
Reason: Keep it simple and usable. Simple is setting a specific window requirement and having it apply to the whole
performance approach, as is done in the prescriptive approach. Simple is presuming that the glass area for the performance
calculation is the same as the glass area in the proposed new home. Simple is removing unneeded calculations. This change
also has the effect of allowing changes from plans to the home as constructed without recalculation.
As windows get more efficient, the window area matters less. In some situations more glass better. In northern climates high
quality windows are nearly as good as a "normal" wall. Therefore the impact of window area is decreased and not worth the
calculation.
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Removal of the window area calculation was the major simplification in the 2003 IECC simplification needed to get to the 2006
IECC. The 2006 IECC simply says use as much window as you want, just make it energy efficient windows. Requiring a
specific window for each climate zone created huge markets for those specific levels of efficiency. Window makers respond by
making a energy efficient windows a commodity, with a significant fall in the cost for energy efficient windows. The effect has
been so strong that the building code has repeatedly pushed Energy Star to move to new levels.

Cost Impact: Will not increase the cost of construction
Having the reference design house with the same window area as the proposed house makes tradeoff work better. It may
slightly lower costs.
RE145-16 :
TABLE R405.5.2CONNER12798
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Although the market will probably self regulate, there are concerns by enough people that not having any
limitations might invite problematic situations in some cases. Upcoming proposal RE146-16 offers corrections to eliminate the
penalty for having more window area and offers credit for having less window area.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Thomas Culp, representing the Glazing Industry Code Committee and Aluminum Extruders Council
(culp@birchpointconsulting.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R405.5.2 (1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING
COMPONENT

Above-grade
walls

Basement and
crawl space
walls
Above-grade
floors
Ceilings

Roofs

Attics

STANDARD REFERENCE DESIGN
Type: mass wall if proposed wall is mass; otherwise
wood frame.
Gross area: same as proposed
U-factor: as specified in Table N1102.1.4
Solar absorptance = 0.75
Emittance = 0.90
Type: same as proposed
Gross area: same as proposed
U-factor: from Table N1102.1.4, with insulation layer
on interior side of walls
Type: wood frame
Gross area: same as proposed
U-factor: as specified in Table N1102.1.4
Type: wood frame
Gross area: same as proposed
U-factor: as specified in Table N1102.1.4
Type: composition shingle on wood sheathing
Gross area: same as proposed
Solar absorptance = 0.75
Emittance = 0.90
Type: vented with aperture = 1 ft2 per 300 ft2 ceiling
area
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As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
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Foundations

Opaque doors

Type: same as proposed
Foundation wall area above and below grade and
soil characteristics: same as proposed
2
Area: 40 ft
Orientation: North
U-factor: same as fenestration from Table N1102.1.4
Gross area: same as proposed

Vertical
fenestration other
than opaque
doors

Orientation: equally distributed to four cardinal
compass orientations
(N, E, S & W).
U-factor: as specified in Table N1102.1.4
SHGC: as specified in Table N1102.1.2 except that
for climates with no requirement (NR) SHGC = 0.40
shall be used.
Interior shade fraction: 0.92-(0.21 × SHGC for the
standard reference design)
External shading: none
None

Skylights
Thermally isolated
None
sunrooms
Air leakage rate of 5 air changes per hour in Climate
Zones 1 and 2, and 3 air changes per hour in
Climate Zones 3 through 8 at a pressure of 0.2
inches w.g (50 Pa). The mechanical ventilation rate
shall be in addition to the air leakage rate and the
same as in the proposed design, but no greater than
Air exchange rate
0.01 × CFA + 7.5 ×(Nbr + 1)
where:
CFA = conditioned floor area
Nbr = number of bedrooms
Energy recovery shall not be assumed for
mechanical ventilation.

As proposed
As proposed
As proposed
As proposed
As proposed
As proposed

As proposed
As proposed
As proposed
0.92-(0.21 × SHGC as proposed)
As proposed
As proposed
As proposed

For residences that are not tested, the same air
leakage rate as the standard reference design.
For tested residences, the measured air exchange ratea .
The mechanical ventilation rateb
shall be in addition to the air
leakage rate and shall be as proposed.

For SI: 1 square foot = 0.93 m2, 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m2, 1 gallon (US) = 3.785 L,
Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official, testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals, or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals, page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals, page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
Commenter's Reason: Windows play a key role in the home environment and are important for egress, ventilation, lighting,
and view in addition to energy efficiency. What is important is having high performance windows, more so than limiting the
amount of glazing. The committee was split on this proposal with a narrow 6-5 vote, and some of the concern was that this
could lead to unlimited amounts of glazing on homes. However, evidence shows that there is a natural cost pressure that
already keeps window areas at reasonable levels, as demonstrated in a study from Pacific Northwest National Laboratory. This
study found that even in places without window area restrictions, there was no significant difference in average window area,
and there was no evidence that window area would increase. (Z.T. Taylor, C.C. Conner, R.G. Lucas, "Eliminating Window-Area
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Restrictions in the IECC", PNNL-SA-35432, Pacific Northwest National Laboratory, 2001.) Additionally, wall bracing
requirements place a practical design limit on the amount of window area. This proposal provides a good simplification to the
code, treating window area neutrally in the performance path. This lets the design, economics, and consumer dictate the
appropriate window area, and focuses on having better windows to gain credit in the performance path. The modification just
reinstates the wording "Gross area: same as proposed" which was inadvertently left out in the original proposal. We ask you to
vote against the initial motion for disapproval, and vote to Approve as Modified by this Public Comment.
Bibliography: Z.T. Taylor, C.C. Conner, R.G. Lucas, "Eliminating Window-Area Restrictions in the IECC", PNNL-SA-35432,
Pacific Northwest National Laboratory, 2001.
Public Comment 2:
Proponent : Jeff Inks, representing Window & Door Manufacturers Association (jinks@wdma.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R405.5.2 (1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING
COMPONENT

Above-grade
walls

Basement and
crawl space
walls
Above-grade
floors
Ceilings

Roofs

Attics
Foundations

Opaque doors

STANDARD REFERENCE DESIGN
Type: mass wall if proposed wall is mass; otherwise
wood frame.
Gross area: same as proposed
U-factor: as specified in Table N1102.1.4
Solar absorptance = 0.75
Emittance = 0.90
Type: same as proposed
Gross area: same as proposed
U-factor: from Table N1102.1.4, with insulation layer
on interior side of walls
Type: wood frame
Gross area: same as proposed
U-factor: as specified in Table N1102.1.4
Type: wood frame
Gross area: same as proposed
U-factor: as specified in Table N1102.1.4
Type: composition shingle on wood sheathing
Gross area: same as proposed
Solar absorptance = 0.75
Emittance = 0.90
Type: vented with aperture = 1 ft2 per 300 ft2 ceiling
area
Type: same as proposed
Foundation wall area above and below grade and
soil characteristics: same as proposed
Area: 40 ft2
Orientation: North
U-factor: same as fenestration from Table N1102.1.4
Total area: same as proposed

Orientation: equally distributed to four cardinal
compass orientations
(N, E, S & W).
Vertical
U-factor: as specified in Table N1102.1.4
fenestration other
SHGC: as specified in Table N1102.1.2 except that
than opaque
for climates with no requirement (NR) SHGC = 0.40
doors
shall be used.
Interior shade fraction: 0.92-(0.21 × SHGC for the
standard reference design)
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As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
0.92-(0.21 × SHGC as proposed)
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External shading: none
Skylights
None
Thermally isolated
None
sunrooms
Air leakage rate of 5 air changes per hour in Climate
Zones 1 and 2, and 3 air changes per hour in
Climate Zones 3 through 8 at a pressure of 0.2
inches w.g (50 Pa). The mechanical ventilation rate
shall be in addition to the air leakage rate and the
same as in the proposed design, but no greater than
Air exchange rate
0.01 × CFA + 7.5 ×(Nbr + 1)
where:
CFA = conditioned floor area
Nbr = number of bedrooms
Energy recovery shall not be assumed for
mechanical ventilation.

As proposed
As proposed
As proposed

For residences that are not tested, the same air
leakage rate as the standard reference design.
For tested residences, the measured air exchange ratea .
The mechanical ventilation rateb
shall be in addition to the air
leakage rate and shall be as proposed.

For SI: 1 square foot = 0.93 m2, 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m2, 1 gallon (US) = 3.785 L,
Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official, testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals, or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals, page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals, page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
Commenter's Reason: We agree with proponent's reasoning and encourage approval this proposal as modified by this public
comment for those and other reasons noted below.
The modification proposed by this public comment is editorial to clarify the intent of the original proposal which is to make the
vertical fenestration area in the standard reference design the "same as proposed" in the proposed design. The original
proposal deleted the current provisions but inadvertently did not replace it with "Total area: same as proposed," which is
accomplished by this public comment.
The basis for this provision has changed significantly since it was first included and we believe the performance path
requirements should now reflect that. The intent of penalizing vertical fenestration was established at a time when common
vertical fenestration products were far less efficient than they are today. Given the exponential increase in the energy
efficiency of vertical fenestration that is common today and the broad range of other beneficial attributes uniquely provided by
vertical fenestration, penalizing vertical fenestration area is no longer justified. There is no such penalty in the prescriptive path
and there should not be in the performance path. There is also no substantiation that subjective limitations are needed to
control vertical fenestration area.
In addition, as the proponent indicates, this also helps to simplify performance path compliance and makes it more consistent
with the prescriptive path requirements as well as other thermal envelope requirements in the performance path.
It should also be noted that the committee disapproved this proposal in favor RE146-16 stating "RE146-16 offers corrections to
eliminate the penalty for having more window area and offers credit for having less window area." However, though the
committee indicated support for eliminating the penalty, RE146-16 did not accomplish that. Approval of this proposal as
modified by this public comment does.

RE145-16
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RE146-16
Table R405.5.2(1) [IRC Table N1105.5.2(1)]
Proposed Change as Submitted
Proponent : Tom Kositzky, Coalition for Fair Energy Codes, representing Coalition for Fair Energy Codes; Mark Halverson,
representing APA (mark.halverson@apawood.org); Loren Ross, representing TBD (LRoss@awc.org)
2015 International Energy Conservation Code
TABLE R405.5.2(1) [N1105.5.2(1)]
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

Portions of Table not shown remain unchanged
BUILDING
STANDARD REFERENCE DESIGN
COMPONENT
Type: mass wall if proposed wall is mass; otherwise
wood frame.
Gross area: same as proposed
Above-grade
walls
U-factor: as specified in Table N1102.1.4
Solar absorptance = 0.75
Emittance = 0.90
Type: same as proposed
Basement and
Gross area: same as proposed
crawl space
U-factor: from Table N1102.1.4, with insulation layer
walls
on interior side of walls
Type: wood frame
Above-grade
Gross area: same as proposed
floors
U-factor: as specified in Table N1102.1.4
Type: wood frame
Ceilings
Gross area: same as proposed
U-factor: as specified in Table N1102.1.4
Type: composition shingle on wood sheathing
Gross area: same as proposed
Roofs
Solar absorptance = 0.75
Emittance = 0.90
2
2
Type: vented with aperture = 1 ft per 300 ft ceiling
Attics
area
Type: same as proposed
Foundations
Foundation wall area above and below grade and soil
characteristics: same as proposed
2
Area: 40 ft
Opaque doors
Orientation: North
U-factor: same as fenestration from Table N1102.1.4
Total areah =
(a)The proposed glazing area, where the proposed
glazing area is less than 15 percent of the
conditioned floor area
(b)15 percent of the conditioned floor area, where the
proposed glazing area
is 15 percent or more of the conditioned floor area
Vertical
Orientation: equally distributed to four cardinal
fenestration other
compass orientations
than opaque
(N, E, S & W).
doors
U-factor: as specified in Table N1102.1.4
SHGC: as specified in Table N1102.1.2 except that
for climates with no requirement (NR) SHGC = 0.40
shall be used.
Interior shade fraction: 0.92-(0.21 × SHGC for the
standard reference design)
External shading: none
Skylights
None
Thermally isolated
None
sunrooms
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As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed

As proposed

As proposed
As proposed
As proposed
0.92-(0.21 × SHGC as proposed)
As proposed
As proposed
As proposed
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Air leakage rate of 5 air changes per hour in Climate
Zones 1 and 2, and 3 air changes per hour in Climate
Zones 3 through 8 at a pressure of 0.2 inches w.g (50
Pa). The mechanical ventilation rate shall be in
addition to the air leakage rate and the same as in
the proposed design, but no greater than 0.01 × CFA
Air exchange rate
+ 7.5 ×(Nbr + 1)
where:
CFA = conditioned floor area
Nbr = number of bedrooms
Energy recovery shall not be assumed for mechanical
ventilation.

For residences that are not tested, the same air
leakage rate as the standard reference design.
For tested residences, the meaa
sured air exchange rate .
b
The mechanical ventilation rate
shall be in addition to the air
leakage rate and shall be as proposed.

2
2
For SI: 1 square foot = 0.93 m , 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m , 1 gallon (US) = 3.785
L, Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official , testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals , or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals , page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals , page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = A s x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.
Reason: While typically only 15% of the floor area, fenestrations account for over 50% of the UA of envelope walls, so even
small changes in fenestration area result in large changes in wall energy efficiency. It is only logical that the code recognize the
savings from smaller glazing area via the performance path.
Currently, providing glazing area greater than 15% of the floor area is penalized for its reduced energy efficiency. This makes
sense; more use of less efficient wall components creates a penalty.
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However, reducing glazing area to less than 15% of the floor area is not rewarded for increasing energy efficiency. This does
not make sense; increased use of more efficient wall components should be rewarded.
The thermal performance of code-conforming windows is not comparable to opaque walls. In the 2015 IECC-R, walls are
typically 6 times more energy efficient than windows. The least insulated opaque walls (Climate Zone 1) are more than 4 times
more efficient than the windows required in the coldest climate zone (Climate Zone 8).

a. Table R402.1.4 Equivalent U-factors
Even with the current proposals to lower the window U-factors, there is no indication that window U-factors will approach the Ufactors of opaque walls in the near term.
The IECC must recognize and encourage the option of less glazed area as a core principle of energy efficient buildings.

Cost Impact: Will not increase the cost of construction
This proposal makes modifications to Table R405.5.2(1) which establishes criteria for how proposed residential designs will be
analyzed to determine energy efficiency. The proposal does not increase or change the standard reference glazing area of
15% of conditioned floor area. If it did, it could result in higher construction costs. Instead it merely recognizes that a proposed
glazing area that is less than 15% of conditioned floor area, results in additional energy savings. This is in keeping with a true
performance path approach and as such will not increase the cost of construction.
RE146-16 :
TABLE R405.5.2KOSITZKY12442
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The proposal re-establishes a level playing field for fenestration. If the building uses less windows, there is
a credit. If more windows are used, there is a penalty. This lowers the costs for less expensive buildings as they will have fewer
windows. This will make housing more affordable.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Disapprove.
Commenter's Reason: The RE146 proposal is flawed and should be disapproved. It does not create a level playing field for
the consumer and will result in a net loss of energy savings and higher long-term costs for a large portion of the future housing
stock. In many locations, housing data indicates typical fenestration areas in the range of 10 to 12 percent. By placing the
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trade-off benchmark at 15 percent, this proposal sets up a non-neutral energy efficiency trade-off that, in reality, will tend to
decrease energy efficiency and increase energy bills for homes with typical amounts of fenestration. Therefore, this proposal
is not in the best interest of consumers and contradicts the energy conservation purpose of the code. The current approach in
the code is justified and working well.
Proponent : Thomas Culp, representing the Glazing Industry Code Committee and Aluminum Extruders Council
(culp@birchpointconsulting.com) requests Disapprove.
Commenter's Reason: Windows play a key role in the home environment and are important for egress, ventilation, lighting,
and view in addition to energy efficiency. What is important is having high performance windows, more so than limiting the
amount of glazing. A previous study from Pacific Northwest National Laboratory shows that window area is naturally limited at
reasonable levels, as a result of consumer demand, economics, and wall bracing requirements. (Z.T. Taylor, C.C. Conner,
R.G. Lucas, "Eliminating Window-Area Restrictions in the IECC", PNNL-SA-35432, Pacific Northwest National Laboratory,
2001.) RE145 is a better approach, treating window area neutrally in the performance path. This lets the design, economics,
and consumer dictate the appropriate window area, and focuses on having better windows to gain credit in the performance
path. In contrast, RE146 would give free credit for homes that are already under 15% window area, and would encourage
reduced window area which would adversely harm the environmental quality for the occupants. We ask for your Disapproval of
RE146.
Bibliography: Z.T. Taylor, C.C. Conner, R.G. Lucas, "Eliminating Window-Area Restrictions in the IECC", PNNL-SA-35432,
Pacific Northwest National Laboratory, 2001.
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); William Prindle, ICF International, representing Energy Efficient Codes Coalition;
Charlie Haack, ICF International, representing Energy Efficient Codes Coalition; Harry Misuriello, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com) requests Disapprove.
Commenter's Reason: This proposal should be disapproved because it will rollback a well-established code requirement in
the IECC and most state codes, which would result in reduced energy efficiency in homes with less than 15% fenestration area
that comply with the code under the performance path. Specifically, by establishing a fixed 15% fenestration area (window to
floor area) in the standard reference design, homes with less than 15% glazing in the actual design would be able to reduce
(trade off) the efficiency measures in the rest of the home with the automatic free credit created by the difference in efficiency
between the less efficient fenestration and more efficient opaque wall requirements.
The result of this proposal will be a net reduction in energy efficiency, as compared to the performance compliance path
applied in nearly every state in the country. Specifically, we estimate a reduction in energy efficiency of 1.4% for a home with
12% glazing and 3.1% for a home with 10% glazing, on a national average basis. The following table summarizes the potential
efficiency losses by climate zone:
Potential Efficiency Losses if Standard Reference
Design Fenestration Assumption is Fixed at 15%
CZ

Proposed Design: Proposed Design:
12% WFA
10% WFA

1

-1.0%

-3.7%

2

-0.8%

-2.8%

3

-1.4%

-3.1%

4

-1.6%

-3.2%

5

-1.6%

-3.0%

6

-2.3%

-3.9%
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7

-2.4%

-4.1%

8

-3.9%

-6.2%

Nat'l Avg

-1.4%

-3.1%

To be clear, this proposal is not "energy neutral," but rather an "energy efficiency negative" loophole for homes
built with less than 15% fenestration area. Under the 2015 IECC performance path methodology, a proposed design with
12% fenestration would be compared to a standard reference design with 12% fenestration – in other words the method would
compare designs with the same area. However, under proposal RE146, the standard reference design would remain at 15%,
even if the proposed design included only 12% window area, permitting code users to reduce the efficiency of the fenestration,
opaque envelope, or other measures without undertaking any offsetting improvement in efficiency.
The amount of fenestration specified for most buildings is likely to be driven by a variety of factors unrelated to energy
efficiency, including design or cost considerations. We have seen no evidence that fenestration area is driven, to any
significant degree, by energy efficiency in general, much less in order to obtain trade-off credit under the code. For multifamily
or attached housing in particular, fenestration area will likely be limited by the location of the unit in the building or row, the
orientation, or other factors. To set the fenestration area assumption at a fixed 15% for these homes creates a significant free
ridership "credit" for low glazing area, even where a low glazing area would have existed anyway and higher glazing area would
have been impractical or impossible.
The Committee reasoning points to lowering costs for certain buildings. However, in any discussion of costs, it is important to
consider not only first costs, but the ongoing costs of maintaining inefficient buildings. And while the proposal may reduce first
costs, it will result in far more wasted energy (and higher costs) over the lifetime of the home. Maintaining a reasonable level of
efficiency in buildings with lower fenestration area percentages is especially important. Examples of homes with lower
fenestration area include townhouses, condos, multifamily buildings, or low-income housing. Weaker thermal envelopes in
homes that may be targeted to low-income populations could have an even bigger negative impact on the ability of owners or
renters to pay monthly energy bills.
Proposals to set fenestration area at a fixed percentage like this have failed multiple times at the ICC in many previous cycles.
In fact, the current dynamic approach to setting fenestration area in the performance path has been successfully applied since
the 2006 edition of the IECC, and has been adopted by nearly every state that has adopted the IECC.
A vote for disapproval will save energy by maintaining the current approach to fenestration area in the performance path and
will help ensure reasonable energy performance in homes with below-average fenestration area.

Proponent : Julie Ruth, representing American Architectural Manufacturers Association (julruth@aol.com) requests
Disapprove.
Commenter's Reason: Approval of RE146 creates a scenario that permits the reduction of insulation in the building envelope
by reducing the amount of fenestration provided. It does not take into consideration potential benefits of fenestration in the
energy efficiency equation by providing daylighting and ventilation of the home.
Calculating the anticipated energy usage of any building - whether commercial or residential - is complex. Consideration must
be given to heat loss, heat gain, lighting and ventilation.
According to the U.S. Department of Energy, at the present time lighting load is only considered to be about 5% of the total
energy cost for a home. The energy usage pattern for homes is considered to be different than that for commercial buildings
because homes are typically occupied more during nighttime hours than commercial buildings. The lighting load, however,
really only applies during those hours that the home is occupied, and the occupants are awake. Little to no lighting load occurs
while the occupants of the home are sleeping. Lighting is also typically not needed during daytime hours because of the
presence of windows and skylights throughout the home that bring in free lighting.
Depending upon the location of the home and the time of year, the lighting load therefore primarily applies to that energy
needed to light a home for approximately 3 hours a day. If sufficient windows and skylights are not provided to light the home
during daylight hours it may be neseccary to light the home using artificial lighting for up to 16 hours a day rather than just 3.
This could result in the lighting load increasing by a factor of 5 or more (16/3 = 5.33 hours).
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Proponent : Jeremiah Williams, representing U.S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Disapprove.
Commenter's Reason: The proposal deletes any specification of vertical fenestration area in the Standard Reference
Design, leaving the proper input value against which the Proposed Design must be compared unstated. This ambiguity will
make the Simulated Performance Alternative confusing and/or unenforceable.
RE146-16

2016 ICC PUBLIC COMMENT AGENDA

Page 473

RE153-16
R202 (IRC N1101.6) (New), Table R405.5.2 (IRC Table N1105.5.2)
Proposed Change as Submitted
Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Association (mar_williams@nema.org)
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) GRID-INTERACTIVE ELECTRIC STORAGE SYSTEMS (GETS) An energy storage system that provides
electric system grid operators such as utilities, independent servce operators (ISOs), or regional transmission organizations
(RTOs) with variable control of a building's space and water heating end uses to assist in the real-time balancing of energy
supply and demand on the electric grid and integration of renewable energy from solar and wind while providing low cost space
and water heat for consumers.
Revise as follows:
TABLE R405.5.2 R405.5.2(1) [N1105.5.2(1)] (1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

BUILDING
COMPONENT
Mechanical
ventilation
Internal gains
Internal mass
Structural mass

Heating systemsd, e

Cooling systemsd, f
Service water
heatingd, e, f, g
Thermal distribution
systems

Thermostat

STANDARD REFERENCE DESIGN

PROPOSED DESIGN

None, except where mechanical ventilation is
specified by the proposed design, in which
case:Annual vent fan energy use:kWh/yr = 0.03942
As proposed
× CFA + 29.565 × (Nbr +1)where:CFA =
conditioned floor areaNbr = number of bedrooms
IGain = 17,900 + 23.8 × CFA + 4104 × Nbr
Same as standard reference design.
(Btu/day per dwelling unit)
Same as standard reference design, plus any
An internal mass for furniture and contents of 8
additional mass specifically designed as a thermal
pounds per square foot of floor area.
storage elementc but not integral to the building
envelope or structure.
For masonry floor slabs, 80 percent of floor area
As proposed
covered by R-2 carpet and pad, and 20 percent of
floor directly exposed to room air.
For masonry basement walls, as proposed, but
As proposed
with insulation required by Table R402.1.4 located
on the interior side of the walls
For other walls, for ceilings, floors, and interior
As proposed
walls, wood frame construction
As proposed for other than electric heating without
a heat pump, where the proposed design utilizes
electric heating without a heat pump the standard
reference design shall be an air source heat pump
As proposed
meeting the requirements of Section C403 of the
IECC-Commercial Provisions.Capacity: sized in
accordance with Section R403.7
As proposed Capacity: sized in accordance with
As proposed
Section R403.7.
As proposed
As proposed
Use: same as proposed design
gal/day = 30 + (10 × Nbr )
Duct insulation: From Section R403.2.1A thermal
As tested or as specified in Table R405.5.2(2) if not
distribution system efficiency (DSE) of 0.88 shall
tested. Duct insulation shall be as proposed.
be applied to both the heating and cooling system
efficiencies for all systems other than tested duct
systems. For tested duct systems, the leakage rate
shall be 4 cfm (113.3 L/min) per 100 ft2 (9.29 m2 )
of conditionedfloor area at a pressure of
differential of 0.1 inches w.g. (25 Pa).
Exception: Where the proposed design is for an
electric heating system that is grid-interactive
electric thermal storage (GETS), the standard
reference design shall be as proposed.
Type: Manual, cooling temperature setpoint =
75°F; Heating temperature setpoint = 72°F
2
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2
2
For SI: 1 square foot = 0.93 m , 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m , 1 gallon (US) = 3.785
L, Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official , testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals , or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals , page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals , page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = A s x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.

Reason: Grid-Interactive ELectric Thermal Storage is an innovative approach to space and water heating with a growing
reputation among market participants as a solution to some of today's most pressing energy issues.
1. Building owners like GETS because it provides affordable and dependable space and service water heating for their
structurs.
2. Electric grid operators like GETS because it helps them balance energy supply and demand in real time, thereby increasing
grid stability while simultaneously reducing costs, energy and emissions. Maintaining grid stability becomes more challenging
as the output of renewable energy generation (like wind and solar) is added to electric grids which explains why grid operators
across the country (as well as the Federal Energy Regulatory Commission and the U.S. Department of Energy) have
expressed their support for energy storage.
3. Renewable energy developers like GETS because it complements their products by providing cost-effective energy storage
when renewable energy production exceeds demand. Without adequate energy storage, these projects are often curtailed.
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Cost Impact: Will not increase the cost of construction
This proposal does not require the purchase of any additional materials and or the expenditure of any additional labor,
accordingly, it will have no impact on the cost of construction.
RE153-16 :
TABLE R405.5.2WILLIAMS11640
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The added table information does not appear to be in the correct row of the table.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Association
(mar_williams@nema.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R405.5.2(1) [N1105.5.2(1)] (1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING
COMPONENT
Mechanical
ventilation
Internal gains
Internal mass
Structural mass

Heating systemsd, e

Cooling systemsd, f

STANDARD REFERENCE DESIGN

PROPOSED DESIGN

None, except where mechanical ventilation is
specified by the proposed design, in which
case:Annual vent fan energy use:kWh/yr = 0.03942
As proposed
× CFA + 29.565 × (Nbr +1)where:CFA =
conditioned floor areaNbr = number of bedrooms
IGain = 17,900 + 23.8 × CFA + 4104 × Nbr
Same as standard reference design.
(Btu/day per dwelling unit)
Same as standard reference design, plus any
An internal mass for furniture and contents of 8
additional mass specifically designed as a thermal
pounds per square foot of floor area.
storage elementc but not integral to the building
envelope or structure.
For masonry floor slabs, 80 percent of floor area
As proposed
covered by R-2 carpet and pad, and 20 percent of
floor directly exposed to room air.
For masonry basement walls, as proposed, but
As proposed
with insulation required by Table R402.1.4 located
on the interior side of the walls
For other walls, for ceilings, floors, and interior
As proposed
walls, wood frame construction
As proposed for other than electric heating without
a heat pump, where the proposed design utilizes
electric heating without a heat pump the standard
reference design shall be an air source heat pump
meeting the requirements of Section C403 of the
IECC-Commercial Provisions.Capacity: sized in
As proposed
accordance with Section R403.7
Exception: Where the proposed design is for an
electric hearing system that is grid-interactive
electric thermal storage (GETS), the standard
reference design shall be as proposed.
As proposed Capacity: sized in accordance with
Section R403.7.
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Service water
e, f, g
heatingd,
Thermal distribution
systems

Thermostat

As proposed
Use: same as proposed design
Duct insulation: From Section R403.2.1A thermal
distribution system efficiency (DSE) of 0.88 shall
be applied to both the heating and cooling system
efficiencies for all systems other than tested duct
systems. For tested duct systems, the leakage rate
2
2
shall be 4 cfm (113.3 L/min) per 100 ft (9.29 m )
of conditionedfloor area at a pressure of
differential of 0.1 inches w.g. (25 Pa).
Exception: Where the proposed design is for an
electric heating system that is grid-interactive
electric thermal storage (GETS), the standard
reference design shall be as proposed.
Type: Manual, cooling temperature setpoint =
75°F; Heating temperature setpoint = 72°F

As proposed
gal/day = 30 + (10 × Nbr )
As tested or as specified in Table R405.5.2(2) if not
tested. Duct insulation shall be as proposed.

Same as standard reference

2
2
For SI: 1 square foot = 0.93 m , 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m , 1 gallon (US) = 3.785
L, Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official , testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals , or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals , page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals , page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = A s x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.
Commenter's Reason:
Reason: The committee was prepared to vote on a motion to approve this proposal at the CAH in April when the proponent
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discovered that the proposed language was in the wrong cell of the table at which point the proponent asked that the proposal
be denied to allow the proponent time to correct the error during the public comment period.

RE153-16
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RE154-16
Table R405.5.2(1) [IRC Table N1105.5.2(1)]
Proposed Change as Submitted
Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Association (mar_williams@nema.org)
2015 International Energy Conservation Code
Revise as follows:
TABLE R405.5.2 [N1105.5.5(1)] (1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

BUILDING
COMPONENT
Mechanical
ventilation
Internal gains
Internal mass
Structural mass

Heating systems

d, e

Cooling systemsd, f
Service water
heatingd, e, f, g
Thermal distribution
systems

Thermostat

STANDARD REFERENCE DESIGN

PROPOSED DESIGN

None, except where mechanical ventilation is
specified by the proposed design, in which
case:Annual vent fan energy use:kWh/yr = 0.03942
As proposed
× CFA + 29.565 × (Nbr +1)where:CFA =
conditioned floor areaNbr = number of bedrooms
IGain = 17,900 + 23.8 × CFA + 4104 × Nbr
Same as standard reference design.
(Btu/day per dwelling unit)
Same as standard reference design, plus any
An internal mass for furniture and contents of 8
additional mass specifically designed as a thermal
c
pounds per square foot of floor area.
storage element but not integral to the building
envelope or structure.
For masonry floor slabs, 80 percent of floor area
As proposed
covered by R-2 carpet and pad, and 20 percent of
floor directly exposed to room air.
For masonry basement walls, as proposed, but
As proposed
with insulation required by Table R402.1.4 located
on the interior side of the walls
For other walls, for ceilings, floors, and interior
As proposed
walls, wood frame construction
As proposed for other than electric heating without
a heat pump, where the proposed design utilizes
electric heating without a heat pump the standard
reference design shall be an air source heat pump
meeting the requirements of Section C403 of the
IECC-Commercial Provisions.the minimum
efficency requirements of Tables C403.2.3(1),
C403.2.3(2), C403.2.3(3), C403.2.3(4),
As proposed
C403.2.3(5), C403.2.3(6), C403.2.3(7),
C403.2.3(8) and C403.2.3(9), as applicable, when
tested and rated in accordance with the applicable
test procedure. Where the proposed design is for
an electric heating system that does not use a duct
system, the standard reference design shall be as
proposed.
Capacity: sized in accordance with Section R403.7
As proposed Capacity: sized in accordance with
Section R403.7.
As proposed
Use: same as proposed design
Duct insulation: From Section R403.2.1A thermal
distribution system efficiency (DSE) of 0.88 shall
be applied to both the heating and cooling system
efficiencies for all systems other than tested duct
systems. For tested duct systems, the leakage rate
shall be 4 cfm (113.3 L/min) per 100 ft2 (9.29 m2 )
of conditionedfloor area at a pressure of
differential of 0.1 inches w.g. (25 Pa).
Type: Manual, cooling temperature setpoint =
75°F; Heating temperature setpoint = 72°F

As proposed
As proposed
gal/day = 30 + (10 × Nbr )
As tested or as specified in Table R405.5.2(2) if not
tested. Duct insulation shall be as proposed.

Same as standard reference

For SI: 1 square foot = 0.93 m2, 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m2, 1 gallon (US) = 3.785 L,
Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
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a. Where required by the code official, testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals, or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals, page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals, page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = As x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.
Reason: As it is written, Table R405.5.2(1) requires a modeler to assume a heat pump system whenever a designer proposes
to use "... other than electric heating without a heat pump," i.e., electric resistance or electric radiant heating (collectively
"ERH") in a new residence. While perhaps serving a valuable function in some fashion (elimination of gaming where a modeler
assumes an electric furnace for the reference house and then proposes a heat pump allowing a less stringent envelope), the
limitation on use of ERH in the modeling is overly restrictive. ERH is available in many different applications and the
performance characteristics of non-ducted ERH are very different from the performance characteristics of ducted heating
systems, whether fueled by electricity, gas, or any other fuel. In addition to no duct energy losses, non-ducted ERH also enjoys
significant energy savings from zoning. This proposal attempts to preserve the benefit of eliminating gaming while still
recognizing the energy savings potential of non-ducted ERH. In addition, this proposal cites the heat pump specific provisions
of the IECC commercial provisions rather than simply citing the commercial chapter.

DYNICE-Put Attachement HERE.

Cost Impact: Will not increase the cost of construction
This proposal does not require the purchase of any additional materials and or the expenditure of any additional labor,
accordingly, it will have no impact on the cost of construction.
RE154-16 :
TABLE R405.5.2WILLIAMS11641
Public Hearing Results
Committee Action:
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Committee Reason: The proposed language is confusing. It is hard to understand what is being accomplished and what effect it
has.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Association
(mar_williams@nema.org) requests Approve as Submitted.
Commenter's Reason:
Reason: Table R405.5.2(1) requires a modeler to assume a heat pump system whenever a designer proposes to use "... other
than electric heating without a heat pump," i.e., electric resistance or electric radiant heating (collectively "ERH") in a new
residence. This limitation on use of ERH in the modeling is overly restrictive. ERH is available in many different types and
configurations and the performance characteristics of non-ducted ERH are very different from the performance characteristics
of ducted heating systems, whether fueled by electricity, gas, or any other fuel. In addition to no duct energy losses, non-ducted
ERH also enjoys significant energy savings from zoning. This proposal attempts to recognize the energy savings potential of
non-ducted ERH. In addition, this proposal cites the heat pump specific provisions of the IECC commercial provisions rather
than simply citing the commercial chapter.

RE154-16
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RE156-16
R406.2 (IRC N1106.2)
Proposed Change as Submitted
Proponent : Craig Drumheller (CDrumheller@nahb.org)
2015 International Energy Conservation Code
Revise as follows:
R406.2 (N1106.2) Mandatory requirements. Compliance with this section requires that the provisions identified in Sections
R401 through R404 labeled as "mandatory" and Section R40.5.3 be met. The proposed total building thermal envelope UA
which is sum of U-factor times assembly area, shall be less than or equal to the building thermal envelope UA using the
prescriptive U-factors from Table R402.1.2 multiplied by 1.15 in accordance with Equation 4-1. Supply and return ducts not
completely inside the building thermal envelope shall be greater insulated to a R-value of not less than or equal to levels of
efficiency and Solar Heat Gain Coefficient in Table 402.1.1 or 402.1.3 of the 2009 International Energy Conservation CodeR-6.
Exception: Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum
of R-6.

UAproposed design<=1.15*UAprescriptive reference design

Equation 4-1

Reason: This proposal increases the flexibility of the thermal envelope minimums that are part of the new ERI compliance path
mandatory requirements in the 2015 IECC. The minimum thermal envelope requirements are that of the 2009 IECC prescriptive
table. While this could be considered a reasonable "backstop", the flexibility it offers is minimal; for example both the 2009 and
2012 IECC require R-20 walls in climate zone 5 and because the 2009 IECC is the minimum, there is no ability to trade off wall
insulation in climate zone 5, but wall insulation can be traded of in zones 4 and 6 since the wall insulation requirements
increased from the 2009 to the 2012.
This proposal preserves this "reasonable envelope" concept and applies it to the ERI, but, rather than pointing to the
prescriptive tables in a previous version of the IECC, the thermal backstop becomes a percent UA trade-off. The UA calculation
will be performed internally with the compliance software and will not require any additional information to be entered as all the
necessary information is already entered (component area and U-factors/R-values). This should not be problematic as it is
already done for windows.
The proposed UA trade-off of 15% should be considered a reasonable envelope backstop and is on par with the assumption
that the 2012 IECC is roughly 15% more efficient than the 2009 IECC. This 15% will prevent installing single pane windows
and significant reductions in the building envelope components (e.g. going from R20+5 walls to R-13).

Cost Impact: Will not increase the cost of construction
The increased flexibility offered by this proposal will provide an opportunity for builders and designers to cost optimize an
efficient home and potentially reduce the cost of construction.
RE156-16 :
R406.2DRUMHELLER13004
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
Revise as follows:
R406.2 (N1106.2) Mandatory requirements. Compliance with this section requires that the provisions identified in Sections R401
through R404 labeled as â€˜mandatoryâ€™ and Section R40.5.3 be met. The proposed total building thermal envelope UA which
is sum of U-factor times assembly area, shall be less than or equal to the building thermal envelope UA using the prescriptive Ufactors from Table R402.1.2 multiplied by 1.15 in accordance with Equation 4-1. The area-weighted maximum fenestration SHGC
permitted in Climate Zones 1 through 3 shall be 0.40. Supply and return ducts not completely inside the building thermal envelope
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shall be insulated to a R-value of not less than R-6.
UAproposed design<=1.15*UAprescriptive reference design

Equation 4-1

Committee Reason: The modification is necessary because the solar heat gain coefficient was not addressed in original
proposal. The solar heat gain coefficient also needs to be limited when using the ERI method of compliance.
The proposal eliminates the reference to an older edition (2009) of the IECC for the determination of the "backstops" (the lowest
allowable building thermal envelope efficiency and the greatest allowable solar heat gain coefficient) when designing buildings
using the energy rating index (a "tradeoff" design method for achieving compliance with the IECC) so that Section R406 is much
easier to understand and apply.

Assembly Motion:
Online Vote Results:
Support: 50.19% (133) Oppose: 49.81% (132)
Assembly Action:

Disapprove
Successful
Disapproved
Individual Consideration Agenda

Public Comment 1:
Proponent : Charlie Haack, ICF International, representing Energy Efficient Codes Coalition requests Approve as
Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
R406.2 (N1106.2) Mandatory requirements. Compliance with this section requires that the provisions identified in Sections
R401 through R404 labeled as â€˜mandatoryâ€™ and Section R40.5.3 be met. The proposed total building thermal envelope
UA which is sum of U-factor times assembly area, shall be less than or equal to the building thermal envelope UA using the
prescriptive U-factors from Table R402.1.2 multiplied by 1.15 1.05 in accordance with Equation 4-1. Supply and return ducts
not completely inside the building thermal envelope shall be insulated to a R-value of not less than R-6. The area-weighted
maximum fenestration SHGC permitted in Climate Zones 1 through 3 shall be 0.30.
UAproposed design<=1.15 1.05*UAprescriptive reference design

Equation 4-1

Commenter's Reason: RE156 replaces the current ERI backstop, which is based on the 2009 IECC prescriptive path, with a
UA-based backstop. However, in doing so, RE156 significantly rolls back and weakens the code. This modification will fix some
of the major problems created by the RE156 proposal and it would improve efficiency.
Specifically, this public comment further modifies the proposal recommended for approval by the committee by making the
proposal more closely match the level of efficiency required by the current code -- by using a 1.05 UA multiplier rather than a
1.15 UA multiplier and by retaining the current 0.30 SHGC requirement (from the 2009 IECC).
We prefer strengthening the current backstop, or at least leaving it as is. After all, every state that has adopted the ERI as part
of the 2015 IECC has adopted the 2009 IECC-based backstop with no amendment. However, if a UA-based option is preferred,
we recommend the modification proposed in this public comment. It would apply the same level of SHGC stringency as the
current code, and it would still permit a 5% higher UA than the base code requires.
Without this modification, we recommend disapproval of RE156.

Public Comment 2:
Proponent : Bridget Herring, representing Mathis Consulting Company (bridget@mathisconsulting.com) requests
Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
R406.2 (N1106.2) Mandatory requirements. Compliance with this section requires that the provisions identified in Sections
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R401 through R404 labeled as â€˜mandatoryâ€™ and Section R40.5.3 be met. The proposed total building thermal envelope
UA which is sum of U-factor times assembly area, shall be less than or equal to the building thermal envelope UA using the
prescriptive U-factors from Table R402.1.2 multiplied by 1.15 1.05 in accordance with Equation 4-1. Supply and return ducts
not completely inside the building thermal envelope shall be insulated to a R-value of not less than R-6.
UAproposed design<=1.15 1.05*UAprescriptive reference design

Equation 4-1

Commenter's Reason: A 15% loss of long-lived envelope efficiency measures is an excessive trade-off allowance for
unverified equipment performance. If some flexibility is desired, a 5% trade is more appropriate.
Proponent : Craig Drumheller, representing National Association of Home Builders (CDrumheller@nahb.org)
requests Approve as Modified by Committee.
Commenter's Reason: NAHB encourages support of the committee action of As Modified on RE156-16. This proposal is
critical in making the Energy Rating Index (Section 406) usable. This proposal is truly energy neutral as the performance levels
and ERI targets do not change. The proposal creates a flexible backstop to insure a reasonable thermal envelope and provides
the ability to trade-off envelope components that have not changed since the 2009 edition of the IECC.
Proponent : Richelle McMurtry, HBA of Metro Denver, representing Home Builders Association of Metro Denver
(rmcmurtry@hbadenver.com) requests Approve as Modified by Committee.
Commenter's Reason: Colorado builders and energy raters support the flexibility to use 15% ERI savings as a credible
method of achieving total UA, rather than as a minimum requirement. Both tools are necessary, but proper application of one
over the other varies across regions and climates. In rural areas, this would support the ability of builders to meet energy code
compliance as intended. During the Louisville hearings, there was a concern that this proposal would compromise the minimum
quality of a home; however, it is more cost effective to build a better home. For example, R19 is cheaper than R15 insulation
and substandard windows aren't available in major stores or from suppliers. This is a sensible code and the HBA of Metro
Denver supports proposal RE156 as modified by the Committee.
Proponent : Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project;
William Fay, representing Energy Efficient Codes Coalition; Harry Misuriello, American Council for an EnergyEfficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance
to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); William Prindle, ICF
International, representing Energy Efficient Codes Coalition requests Disapprove.
Commenter's Reason: This proposal should be disapproved because it will result in a less efficient building envelope in
homes built to the Energy Rating Index, leading to less occupant comfort and higher energy bills over the expected lifetime of
these homes. This rollback is also unnecessary; we have seen no evidence in the states that this backstop presents a problem.
Indeed, every state that has adopted the ERI as part of the 2015 IECC has adopted Section R406.2 with no amendments. In
many climate zones, RE156 weakens the ERI backstop to levels below the requirements of the 2009 IECC, which could create
real problems for states working to demonstrate 90% compliance with the 2009 IECC under ARRA, or for builders who must
show compliance with the 2009 IECC in order to qualify the home for a federally-insured mortgage.
RE156 is a step backward in energy efficiency:
Envelope Efficiency - RE156 introduces the potential for significant trade-offs among individual envelope components
below 2009 IECC prescriptive levels. Section R406.2 currently applies uniform requirements for each building component
based on the 2009 IECC requirements. However, RE156 would allow trade-offs among these components, which could
lead to drastic losses in comfort or efficiency on an individual component basis. For example, it could allow significantly
reduced wall insulation or much less efficient fenestration in the northern climate zones.
Fenestration SHGC - RE156 also rolls back fenestration SHGC by permitting a 33% weaker fenestration SHGC for
climate zones 1-3 (by moving the SHGC value from 0.30 to 0.40), as compared to the current requirements, with no
justification. At a time when utilities are struggling to meet summer electrical peak demands caused, in large part, by
growing residential air conditioner use, allowing a higher average SHGC in the ERI is inexplicable.
Significant Impact in Some Climate Zones – The impact of moving from a 2009 IECC-based backstop to the proposed
115% of UA-based backstop will vary widely by climate zone, resulting in thermal envelopes far weaker than the 2009
IECC in some climate zones. This trade-off is also less stringent than the current backstop of the 2009 IECC overall.
Specifically:
For CZs 5 & 4C, the proposal permits insulation levels even below the 2006 IECC
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For CZs 2, 6, & 7, the proposal permits insulation levels close to the 2006 IECC.
The proponent has provided no justification for why building thermal envelopes in new homes should be permitted to be less
efficient in the 2018 IECC than in the 2015 IECC – or the 2009 IECC, for that matter. RE156 should be disapproved.

Proponent : Assembly Motion requests Disapprove.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Disapprove was Successful by a vote of 50.19% (133) to
49.81% (132) by eligible members online during the period of May 11 - May 26, 2016.
RE156-16
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RE159-16
R406.2 (IRC N1106.2)
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Maureen Guttman, representing Building Codes Assistance Project (mguttman@bcapcodes.org);
Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE), representing Energy Efficient Codes Coalition
(misuriello@verizon.net); Jeffrey Harris, representing Alliance to Save Energy; William Prindle, ICF International, representing
Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
R406.2 (N1106.2) Mandatory requirements. Compliance with this section requires that the provisions identified in Sections
R401 through R404 labeled as "mandatory" and Section R403.5.3 R403.5.3 be met. The building thermal envelope shall be
greater than or equal to levels of efficiency and Solar Heat Gain Coefficient in Table 402.1.1 or 402.1.3 of the 2009
International Energy Conservation Code. Computer software used to calculate the ERI shall incorporate the requirements of
this section such that the ERI will only be calculated by the software when these requirements are also met. The compliance
report required under section R406.6.2 shall list the requirements of this section for each building component and show that
they have been met.
Exception: Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum
of R-6.
Reason: The purpose of this code change proposal is to provide additional clarity and direction to software makers about how
to incorporate the mandatory backstop provisions of the Energy Rating Index into compliance software programs. Although
mandatory provisions and backstops have been a part of the International Codes for many years, software designed for
voluntary or "above-code" programs (such as HERS rating software) may not address mandatory items or treat them with the
appropriate level of importance. Code officials understand very well that when a provision is listed as "mandatory," the building
simply cannot achieve compliance without meeting that provision. Now that more and more code users are turning to software
and rating professionals (who often use software) for code compliance, it is important to provide additional details for software
developers as to how to incorporate these important provisions.
This proposal will improve code enforcement by providing a list of applicable mandatory measures and show whether the
requirements have been met. Because the requirements of R406.2 are mandatory, software used to calculate the ERI should
only produce an ERI for compliance when the mandatory criteria are met. This will avoid confusion and increase compliance
with the mandatory measures.

Cost Impact: Will not increase the cost of construction
This code change proposal will not increase the cost of construction. It clarifies how compliance software developers must
incorporate the mandatory provisions of the Energy Rating Index into the IECC.
RE159-16 :
R406.2-FAY12419
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed language is clumsy and in the wrong place. The code has Sections R406.6.1, R406.6.2 and
R406.7 concerning software so if there needs to be something that the software needs to be doing, it needs to be in those
sections.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
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Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Approve
as Submitted.
Commenter's Reason: This proposal should be approved as submitted because it provides specific information to software
providers about how to deal with the IECC's mandatory requirements, increasing the likelihood of compliance with these
mandatory requirements. Some green or "above code" standards do not include mandatory requirements, so it is important to
signal to software providers who may not have a history of providing code compliance software that certain elements of the
code must be met, irrespective of trade-offs.
The Committee reasoning on RE159 does not suggest that the additional clarification provided by this language is
unnecessary, but simply suggests that the proposed clarification about compliance software would be better located within a
section outlining software requirements. As the Committee correctly noted, the software requirements are spread out
throughout at least three ERI sections. We believe it makes more sense to locate the language next to the actual requirement
that it implements.
RE159 does not alter the requirements of the code, but provides key instructions to compliance software developers about how
to implement mandatory code requirements. Approval as submitted of RE159 will lead to better compliance, and ultimately to
more efficiency.

RE159-16
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RE161-16
R406.2 (IRC N1106.2), R406.3 (IRC N1106.3), R406.5 (IRC N1106.5), R406.6.2 (IRC N1105.6.2), R406.7.1 (IRC N1106.6.2)
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
R406.2 (N1106.2) Mandatory requirements. Compliance with this section requires that the mandatory provisions identified in
Sections R401 through R404 labeled as "mandatory" R401.2 and Section R40.5.3 the prescriptive provisions of R403.5.3 be
met. The building thermal envelope efficiency shall be greater than or equal to levels of efficiency and Solar Heat Gain
Coefficient in Table 402.1.1 or 402.1.3 of the 2009 International Energy Conservation Code.
Exception: Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum
of R-6.
R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index (ERI) shall be a numerical integer value that is based on a
linear scale constructed such that the ERI reference design has an Index value of 100 and a residential building that uses
consumes no net purchased energy has an Index value of 0. Each integer value on the scale shall represent a 1-percent
change in the total energy use of the rated design rated design relative to the total energy use of the ERI reference design.
The ERI shall consider all energy used in the residential building.
R406.5 (N1106.5) Verification by approved agency entity. No change to text.
R406.6.2 (N1106.6.2) Compliance report. Compliance software tools shall generate a report that documents that the ERI of
the rated design complies with Sections R406.3 and R406.4. The compliance documentation shall include the following
information:
1. Address or other form of identification of the residential building or buildings.
2. An inspection checklist documenting the building component characteristics of the rated design. The inspection
checklist shall show results for both the ERI reference design and the rated design, and shall document all inputs
entered by the user necessary to reproduce the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool used.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations,
compliance for any orientation shall be permitted by documenting that the building meets the performance requirements in
each of the four (north, east, south and west) cardinal orientations.
R406.7.1 (N1106.7.1) Minimum capabilities. Calculation procedures used to comply with this section shall be software tools
capable of calculating the ERI as described in Section R406.3, and shall include the following capabilities:
1. Computer generation Generation of the ERI reference design using only the input for the rated design.The calculation
procedure shall not allow the user to directly modify the building component characteristics of the ERI reference
design.
2. Calculation of whole building, as a single zone or dual zone, sizing for the heating and cooling equipment in the ERI
reference design residence in accordance with Section R403.7.
3. Calculations that account for the effects of indoor and outdoor temperatures and part-load ratios efficiency and
equipment operation on the performance of heating, ventilating and air-conditioning equipment based on climate and
equipment sizing.
4. Printed code official inspection checklist listing each of the rated design component characteristics determined by the
analysis to provide compliance, along with their respective performance ratings.
Reason: This proposal suggests editorial improvements to this section.
For Section 406.2, the proposal makes an editorial correction for Section R.403.5.3, which only has prescriptive provisions).
For Section 406.3, the changes are editorial, changing the word "uses" to "consumes" and italicizing the phrase "rated design".
For Section 406.5, the editorial change is to account for the fact that an approved third party may not be a government agency.
For Section 406.6.2, there are editorial changes to clarify the section and to account for multiple building projects.
For Section 406.7.1, there are editorial changes for clarification and to account for the situations where homes (larger homes in
particular) will install dual zone systems in the ERI reference design.

Cost Impact: Will not increase the cost of construction
This changes are editorial in nature or modify the minimum capabilities of software used for simulations, and will not have an
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impact on the cost of construction. They do not make any changes to the energy efficiency requirements of the section.
RE161-16 :
R406.2ROSENSTOCK11913
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed revisions are unnecessary wordsmithing.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.2 (N1106.2) Mandatory requirements. Compliance with this section requires that the mandatory provisions identified in
Sections R401.2 R401 through R404 labeled as 'mandatory' and the prescriptive provisions of Section R403.5.3 be met. The
building thermal envelope efficiency shall be greater than or equal to levels of efficiency and Solar Heat Gain Coefficient in
Table 402.1.1 or 402.1.3 of the 2009 International Energy Conservation Code.
Exception: Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum
of R-6.
R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index (ERI) shall be a numerical integer value that is based on a
linear scale constructed such that the ERI reference design has an Index value of 100 and a residential building that
consumes no net purchased energy has an Index value of 0. Each integer value on the scale shall represent a 1-percent
change in the total energy use of the rated design relative to the total energy use of the ERI reference design. The ERI shall
consider all energy used in the residential building.
R406.5 (N1106.5) Verification by approved entity. Verification of compliance with Section R406 shall be completed by an
approved third party.
R406.6.2 (N1106.6.2) Compliance report. Compliance software tools shall generate a report that documents that the ERI of
the rated design complies with Sections R406.3 and R406.4. The compliance documentation shall include the following
information:
1. Address or other form of identification of the residential building or buildings.
2. An inspection checklist documenting the building component characteristics of the rated design. The inspection
checklist shall show results for both the ERI reference design and the rated design, and shall document all inputs
entered by the user necessary to reproduce the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool used.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations,
compliance for any orientation shall be permitted by documenting that the building meets the performance requirements in
each of the four (north, east, south and west) cardinal orientations.
R406.7.1 (N1106.7.1) Minimum capabilities. Calculation procedures used to comply with this section shall be software tools
capable of calculating the ERI as described in Section R406.3, and shall include the following capabilities:
1. Generation of the ERI reference design using only the input for the rated design. The calculation procedure shall not
allow the user to directly modify the building component characteristics of the ERI reference design.
2. Calculation of whole building, as a single zone or dual zone, sizing for the heating and cooling equipment in the ERI
reference design residence in accordance with Section R403.7.
3. Calculations that account for the effects of indoor and outdoor temperatures and part-load efficiency and equipment
operation on the performance of heating, ventilating and air-conditioning equipment based on climate and equipment
sizing.
4. Printed code official inspection checklist listing each of the rated design component characteristics determined by the
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analysis to provide compliance, along with their respective performance ratings.
Commenter's Reason: The proposed changes provide needed clarification to this section, and allows the modeling of dual
zone systems, which are common in larger homes.
RE161-16
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RE162-16
R406.2 (IRC N1106.2), R406.4 (IRC N1106.4)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
R406.2 (N1106.2) Mandatory requirements. Compliance with this section requires that the provisions identified in Sections
R401 through R404 labeled as "mandatory" and Section R40.5.3 be met. The building thermal envelope shall be greater than
or equal to levels of efficiency and Solar Heat Gain Coefficient in Table 402.1.1 or 402.1.3 of the 2009 International Energy
Conservation Code.
Exception: Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum
of R-6.
R406.4 (N1106.4) ERI-based compliance. Compliance based on an ERI analysis requires that the rated design be shown to
have an ERI less than or equal to the appropriate value listed in Table R406.4, before solar is added to the calculation, when
compared to the ERI reference design.
Reason: This proposal sets out to accomplish two things:
1. Remove the 2009 insulation level back stop to allow greater flexibility and trade off to seek cost effective means to achieve
required code compliance ERI scores as desired by Builders.
2. Ensure that with flexibility and trade off possibilities that sound building envelopes continue to be maintained by not
allowing solar to drive a home's ability to meet the required code compliance ERI score. In this way the required ERI score
itself will act as the back stop for those concerned about poor energy performance while promoting flexibility in tradeoffs
and cost effective design and implementation.

Cost Impact: Will not increase the cost of construction
This proposal should allow more flexibility while either not impacting cost or potentially reducing cost by allowing for more cost
effective design and tradeoffs.
RE162-16 :
R406.2SCHWARZ12450
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal is inconsistent with the Committee's prior actions to create an updated backstop. The
proposal also references just solar and not other renewables.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.4 (N1106.4) ERI-based compliance. Compliance based on an ERI analysis requires that the rated design be shown to
have an ERI less than or equal to the appropriate value listed in Table R406.4, before solar is or other renewables are added to
the calculation, when compared to the ERI reference design.
Commenter's Reason: Per the committee's suggestion I have added the language "before solar or other renewables are
added to the calculation."

2016 ICC PUBLIC COMMENT AGENDA

Page 491

The committee action to approve an updated backstop in RE156 does not negate the merit of other proposals. The entire point
of the ERI path is that the ERI score quantifies the energy performance of the building. It therefore can be eloquently used
itself as the back stop if the requirement solar and other renewables that swing the ERI score so greatly is taken out of the
equation for demonstrating code compliance. In this way jurisdiction who are already amending the ERI score requirements in
their specific jurisdiction, have the ability to determine what level of energy performance they deem best for their constituency.
What this also does is ensure that consumers are getting solid thermal envelopes that make their homes comfortable and
efficient.
I have demonstrated that a home can score 100 on the ERI scale which is equivalent to the 2006 IECC. If just over 6 KW of
photovoltaics are added to the home the score would go to 55, compliant in climate zone 5. This home would not be
comfortable or cost effective for the consumer to own as it is approximately 31% less efficient than the 2015 IECC. The
homebuyer would be able to offset their electrical use with the PV panel but most homes are still heating with gas so they
would have to pay additional money to heat and water heating the home over what it would cost for a 2015 IECC home. Only
when you take the home to an ERI score of zero would the PV system full offset heating and water heating.
RE156 and others that may deal with the back stop issue are simply too complicated. This proposal simply provides a back
stop utilizing the ERI score to ensure that the energy code provides a solid efficient Building Thermal Envelope that will be able
to manage the effective use and conservation of energy over the useful life of each building. The only way it works calculate
the code compliant ERI score without solar or other renewables added to the equation. Renewables simply swing the score too
dramatically which can sacrifice thermal envelope efficiencies, durability, comfort and more. ERI software engineers are
already producing reports for other programs that report the score with and without renewables so it is not an issue to report
this way for ERI compliance if a home were to have a renewable system installed.

RE162-16
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RE163-16
R406.3 (IRC N1106.3), R406.3.1 (New) [IRC N1106.3.1 (New)], Table R406.3 (New) [IRC Table N1106.3 (New)], R406.3.1
(IRC N1106.3.1), R406.4 (IRC N1106.4), R406.6.2 (IRC N1106.2), R406.6.3 (IRC N1106.3), R406.7 (IRC N1106.7),
R406.7.1 (IRC N1106.7.1)
Proposed Change as Submitted
Proponent : Ben Edwards, representing self
2015 International Energy Conservation Code
Revise as follows:
R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index (ERI) shall be a numerical integer value that is based on a
linear scale constructed such that the ERI reference design has an Index value of 100 and a residential building that uses no
net purchased energy has an Index value of 0. Each integer value on the scale shall represent a 1-percent change in the total
annual energy use cost of the rated design relative to the total annual energy use cost of the ERI reference design. The ERI
shall consider all energy used in the residential building.
Add new text as follows:
R406.3.1 (N1106.3) ERI calculation. Equations 4-1, 4-2 and 4-3 shall be used to calculate the ERI for the proposed design:
ERI = PEC / REC * 100
(Equation 4-1)
where:
PEC = Total Energy Cost of the proposed design =
Σ(TEU * ECF)

(Equation 4-2)

REC = Total Energy Cost of the ERI reference design =
Σ(RTEU * ECF)

(Equation 4-3)

where:
TEU = Total site energy use for each energy form of the proposed design
RTEU = Total site energy use for each energy form of the reference design
ECF = Energy cost factor for each energy form based on energy prices in the jurisdiction and established by the code official.
Such established ECF values shall be inserted into Table R406.3 at the time of adoption by the authority having jurisdiction and
shall be updated on a schedule determined by that same authority.

Form of Energy
Electricity
Natural Gas
Steam
Hot Water
Chilled Water
Fuel Oil
Propane
Coal and Other

TABLE R406.3 (N1106.3)
ENERGY COST FACTORS BY ENERGY FORM
Energy Cost Factor (ECF)
US Dollars
Units for ECF
[INSERT VALUE]
per kWh
[INSERT VALUE]
per Therm
[INSERT VALUE]
per Million Btu
[INSERT VALUE]
per Million Btu
[INSERT VALUE]
per Million Btu
[INSERT VALUE]
per Gallon
[INSERT VALUE]
per Therm
[INSERT VALUE]
per Ton

Revise as follows:
R406.3.1 R406.3.2 (N1106.3.2) ERI reference design. The ERI reference design shall be configured such that it meets the
minimum requirements of the 2006 International Energy Conservation Code prescriptive requirements for a residential
building with electric heating, cooling, water heating, range, oven, and dryer.
The proposed residential building shall be shown to have an annual total normalized modified load less than or equal to the
annual total loads of the ERI reference design.
R406.4 (N1106.4) ERI-based compliance. Compliance based on an ERI analysis requires that the rated proposed design be
shown to have an ERI less than or equal to the appropriate value listed in Table R406.4 when compared to the ERIreference
design.
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R406.6.2 (N1106.6.2) Compliance report. Compliance software tools shall generate a report that documents that the ERI of
the rated proposed design complies with Sections R406.3 and R406.4. The compliance documentation shall include the
following information:
1. Address or other identification of the residential building.
2. An inspection checklist documenting the building component characteristics of the rated proposed design. The
inspection checklist shall show results for both the ERI reference design and the rated proposed design, and shall
document all inputs entered by the user necessary to reproduce the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations,
compliance for any orientation shall be permitted by documenting that the building meets the performance requirements in
each of the four (north, east, south and west) cardinal orientations.
R406.6.3 (N1106.6.3) Additional documentation. The code official shall be permitted to require the following documents:
1. Documentation of the building component characteristics of the ERI reference design.
2. A certification signed by the builder providing the building component characteristics of the rated proposed design.
3. Documentation of the actual values used in the software calculations for the rated proposed design.
R406.7 (N1106.7) Calculation software tools. No change to text.
R406.7.1 (N1106.7.1) Minimum capabilities. Calculation procedures used to comply with this section shall be software tools
capable of calculating the ERI as described in Section R406.3, and shall include the following capabilities:
1. Computer generation of the ERI reference design using only the input for the rated proposed design.The calculation
procedure shall not allow the user to directly modify the building component characteristics of the ERI reference
design.
2. Calculation of whole building, as a single zone, sizing for the heating and cooling equipment in the ERI reference
design residence in accordance with Section R403.7.
3. Calculations that account for the effects of indoor and outdoor temperatures and part-load ratios on the performance of
heating, ventilating and air-conditioning equipment based on climate and equipment sizing.
4. Printed code official inspection checklist listing each of the rated proposed design component characteristics
determined by the analysis to provide compliance, along with their respective performance ratings.
Reason: This proposed revision focuses on three important changes in the code landscape: energy costs, a single reference
building, and existing code terminology.
If approved, the ERI compliance path would evaluate energy costs rather than the normalized modified end use loads (nMEUL)
method currently used in this section. People understand cost not nMEUL. Consider the difference in explaining $0.13/kWh
versus the "b" normalization coefficient in nMEUL. Cost works.
Builders, home buyers, mortgage companies, and policymakers responsible for residential building performance decisions
understand costs. Other rating metrics, no matter how well intentioned, fail because home-buying and -financing decisions are
based on costs: mortgage, energy, operation, insurance, etc. This proposal leverages readily available local, state, or national
energy costs, as determined by the adopting authority, and recognizes that building energy conservation decisions are local.
A single reference building is necessary because a floating baseline perverts decisions, creating waste as designs adapt to
artificial inequalities.. The marketplace demands cost optimization, and that can be done only when there is a stable
benchmark.
Finally, and simply, the terminology has been changed to reflect that which already exists in the code.
Note: No changes are proposed to the efficiency levels defined by the code, just the means of determining the Energy Rating
Index.

Cost Impact: Will not increase the cost of construction
This proposal does not change the the minimum efficiency levels defined by the code, and therefore does not affect
construction cost. It, however, does allow greater design flexibility by optimizing to cost rather than an abstract end use loads
method. Because of the increased flexibility and the focus on a cost baseline, this proposal has the potential to reduce
construction costs. Builders using this section already will have retained a home energy rater or other professional engaged in
building performance modeling to determine ERI for code compliance. That professional simply will multiply the modeled energy
use for the proposed design by the local energy costs to determine code compliance. Approved software already has the ability
to automate this step.
RE163-16 :
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R406.3EDWARDS13364
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Energy cost is variable, a moving target. It ignores the cost of what it takes get the energy to me (the
consumer). Where the energy come from or how the energy is produced is not an appropriate basis for an energy rating index. Let
the RESNET 301 standard committee work out those details.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Foster (cfoster20187@yahoo.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.3.2 (N1106.3.2) ERI reference design. The ERI reference design shall be configured such that it meets the minimum
requirements of the 2006 International Energy Conservation Code prescriptive requirements for a residential building with
electric heating, cooling, water heating, range, oven, and dryer.
Commenter's Reason: This public comment supports the use of cost as a compliance metric for the IECC. Cost is a well
known metric and is used by other codes and standards including ASHRAE Std. 90.1.
This public comment also removes the language establishing an electric baseline.
The proponent's approach will lead to gaming and a weakening of the standard. Cross fuel comparisons should not be
permitted.

Public Comment 2:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code

Form of Energy
Electricity
Natural Gas
Steam
Hot Water
Chilled Water
Fuel Oil
Propane
Coal and Other

TABLE R406.3 (N1106.3)
ENERGY COST FACTORS BY ENERGY FORM
Energy Cost Factor (ECF)
US Dollars
Units for ECF
[INSERT VALUE]
per kWh
[INSERT VALUE]
per Therm
[INSERT VALUE]
per Million Btu
[INSERT VALUE]
per Million Btu
[INSERT VALUE]
per Million Btu
[INSERT VALUE]
per Gallon
[INSERT VALUE]
per GallonTherm
[INSERT VALUE]
per Ton

R406.3.2 (N1106.3.2) ERI reference design. The ERI reference design shall be configured such that it meets the minimum
requirements of the 2006 International Energy Conservation Code prescriptive requirements for a residential building with
electric heating, cooling, water heating, lighting, range, oven, and dryer. In the proposed design, fuel switching shall not be
allowed for space heating, water heating, cooling, cooking, or laundry equipment.
Commenter's Reason: These modifications provide a technical correction to proposed new Table R406.3 and provide
necessary language to prevent any "gaming" when using the energy cost for the ERI. Fuel switching does not create an
"apples to apples" comparison, and can result in a significant increase in energy usage, which is contrary to the purpose of the
IECC.
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RE164-16
R406.3 (IRC N1106.3) , R406.4 (IRC N1106.4)
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance
Project (mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE),
representing Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy; William Prindle, ICF International, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
R406.3 Energy Rating Index. The Energy Rating Index (ERI) shall be a numerical integer value that is based on a linear scale
constructed such that the ERI reference design has an Index value of 100 and a residential building that uses no net
purchased energy has an Index value of 0. Each integer value on the scale shall represent a 1-percent change in the total
energy use of the rated design relative to the total energy use of the ERI reference design. The ERI shall consider all energy
used in the residential building, and shall not consider or include the effect of any on-site power production.
R406.4 ERI-based compliance. Compliance based on an ERI analysis requires that the rated design be shown to have an
ERI less than or equal to the appropriate value listed in Table R406.4 when compared to the ERI reference design without any
credit for on-site power production. The report generated by computer software used to calculate the ERI shall demonstrate
that no on-site power production has been incorporated into the ERI calculation.
Reason: The purpose of this code change proposal is to clarify that the Energy Rating Index calculation does not include the
impact of on-site power production, whether renewable or not. It also provides more specific guidance to software providers in
order to help maintain consistency between software and code compliance on this particular issue.
The current plain language of Section R406 does not permit the inclusion of electricity/power production in ERI calculations.
Consistent with the intent of the IECC outlined in Section R101.3, to "regulate the design and construction of buildings for the
effective use and conservation of energy over the useful life of each building," the language establishing the ERI in Section
R406 properly focuses on energy use and loads, not the production of energy. The methodology prescribed by the ERI
provisions does not mention the use of renewable energy or other on-site energy production, and these issues were not
reasonably analyzed or addressed during the 2015 IECC code development process.
However, some have suggested that because popular home energy rating software does include the impact of on-site power
production in the calculation of energy ratings, that the ERI should also include on-site power production. While in our view, the
current code is clear, this code change proposal will address this issue head on and clarify with unequivocal language that
regardless of the energy rating software used, the ERI calculation shall not include renewable or other on-site energy
production. It should be noted that current software can still be used to calculate the ERI under this proposal, so long as no onsite power production is input into the calculation.
To allow unrestricted trade-offs for on-site power production could bring about several negative unintended consequences. The
most significant problem would be a huge reduction in the efficiency of the home in favor of on-site power production. As an
example of the potential impact, a recent report analyzed the enormous potential impact of solar photovoltaics on the HERS
Index. See Residential Energy Services Network, Inc., The Impact of Photovoltaic Arrays on the HERS Index (2015),
http://www.academia.edu/15036659/The_Impact_of_Photovoltaic_Arrays_on_the_HERS_Index. This report found that in most
parts of the country, a 4 kW photovoltaic array could reduce a HERS Index Score by 20-40 points. Other analyses have found
even larger potential reductions in the HERS Index Score. If the IECC were amended to allow direct, unlimited trade-offs
between a photovoltaic system and the efficiency of the thermal envelope, it would virtually eliminate the need to incorporate
efficiency measures into the home to meet the code, wiping out many years of progress in improving the energy efficiency of
homes. This is fundamentally inconsistent with the scope and intent of the IECC, and it should not be permitted.
To be clear, this proposal does not take any position on the value of solar photovoltaics or other types of generation in
themselves. In fact, many of the proponents and supporters of this proposal are also strong supporters of renewable energy
generation, like solar. We note that sustainability-oriented and green codes such as the IgCC and ICC-700 have addressed onsite power production, along with other sustainability-oriented measures that are beyond the scope of an energy conservation
code.
However, to begin allowing credit for electric generation to be considered for compliance calculations solely to replace critical
energy efficiency measures in the IECC, will result in higher peak demands, less occupant comfort and substantial additional
energy use given the much longer typical life of certain efficiency measures. Moreover, allowing credit for generation to be
included in residential code compliance will substantially complicate the code and this compliance path. Some of the questions
raised by such an approach include: (i) how to address energy sold back to the utility, (ii) treatment of the timing of the
electricity production as compared to its use; (iii) whether there should be a minimum level of generation required; and (iv) how
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to ensure that the generation is permanent (including issues related to leasing, maintenance, equipment output over time, etc.).
Finally, unlike conservation measures, generation is not integral to the building or its habitability and need not be in the purview
of the building code – while generation can be attached to the building or located on the site, there is certainly no requirement
that it be, unlike other building components or systems. If electric generation is to be included in the IECC – Residential
Provisions, it should be included explicitly and in a controlled manner, after a full discussion and debate. Residential energy
code compliance should not be extended to cover electric generation through the backdoor of the ERI.
For all these reasons, we recommend that the IECC be clarified to specifically exclude on-site power production from the ERI
calculation.

Cost Impact: Will not increase the cost of construction
This code change proposal will not increase the cost of construction. It is simply a clarification of language in Section R406 that
already does not permit on-site power production to be included in the Energy Rating Index calculation.
RE164-16 :
R406.3-FAY12489
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal prevents the power generated by any type of onsite power generation including renewable
generation (not just solar), from being included in the calculations for the ERI compliance method. The ERI method should not
completely eliminate the driving force for improvements that could be made in existing technologies or the creation of new power
generation technologies. Perhaps the proposal could be tweeked in some way to not ban any type of onsite generated power from
being considered in the calculations. The term "onsite power production" means different things to different people and it is not
clear in this proposal what is encompassed by that phrase. A definition is needed so everyone understands what "power" this
proposal intends to eliminate from the calculations.

Assembly Motion:
Online Vote Results:
Support: 45.42% (114) Oppose: 54.58% (137)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: This change would not allow on-site power production to be used as part of the ERI calculation
without limitation. The committee denied the change and a floor motion for as submitted failed 45/55%.
This proposal addresses a serious loophole currently in the ERI compliance path by removing the use of on-site power
production in the ERI calculation and offers specific guidance to software providers in order to help maintain consistency
between software and code compliance using this path.
The AIA believes that the code should focus on criteria for energy conservation in lieu of energy production. Increased reliance
upon higher levels of passive design solutions will more than reduce energy consumption negating the need for on siteproduction and providing a better balance to energy needs for buildings.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Approve
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as Submitted.
Commenter's Reason: RE164 should be approved as submitted because it will clarify that a massive energy code rollback
for those who would use on-site generation to offset energy efficiency is not permitted under the IECC. Allowing solar tradeoffs could easily cost 20-40 ERI points worth of energy efficiency (for a 4 kW system as calculated for RESNET and noted in
the original Reason Statement), which amounts to 36% to 73% increased energy use (using a 55 ERI target score). This
would be a huge setback to energy efficiency in residential buildings.
When the ERI was first introduced into the IECC, there was no specific proposal to include any on-site power production (such
as solar PV) in the ERI calculation. Although HERS had included an option for on-site power production to be included in a final
HERS rating, the scope of HERS (which had mostly been used for voluntary, above-code, tax credit or "green" program
certification) is not the same as the IECC's mandatory code-compliance format. The residential IECC has never established
requirements for solar or other on-site generation or recognized on-site power production as a trade-off of any type. Similarly,
the new ERI compliance path in Section R406 does not reference any sort of on-site power.
Some have exploited a lack of direct reference to or specific limit on on-site power production in the ERI provisions as a sort of
"green light" to count 100% of all on-site generation of all types as a reduction in energy use – a practice that clearly conflicts
with the history of, and the intent of the IECC set forth in Section R101.3, to "regulate the design and construction of buildings
for the effective use and conservation of energy over the useful life of each building." To allow direct trade-offs between electric
generation – whether renewable or not – and energy conservation raises a number of serious unintended consequences, many
of which are detailed in the original Reason Statement by proponents.
The Committee Reason Statement misses a key point when it claims that adding such language would "completely eliminate
the driving force for improvements that could be made in existing technologies or the creation of new power generation
technologies:"
First, building codes have never been the "driving force" for the development of power generation technologies. The IECC
is adopted in nearly every state for residential construction, and it has never awarded credit for on-site generation in any
of its compliance options.
Second, on-site power, and particularly solar PV, has already benefitted from a range of very generous federal and state
tax credits, utility incentives and favorable net metering rates, and other incentives that have driven new technologies and
reduced installation costs. Proponents of on-site power trade-offs are now arguing that all of these incentives could now
be used as a means of weakening building efficiency. We simply do not believe that utility ratepayer funds, tax dollars, and
other incentives aimed at reducing fossil fuel use should now be used to allow builders to increase energy use in buildings
served by on-site generation. And, conversely, if these trade-offs are allowed, it is highly likely that some or all of these
renewable energy incentives for new homes could be eliminated by federal or state jurisdictions, and by utilities and their
regulators, since these systems would no longer be producing a net reduction in conventional electricity or fuel use or a
net savings to the homeowner.
Third, power generation has been the regulatory responsibility of public service and utility regulatory commissions for over
a hundred years. The International Energy Conservation Code is not the place to attempt to regulate or promote the
generation of energy. There should remain a clear line between energy conservation measures that are part of creating
resilient, efficient buildings, and energy generation technologies that serve other purposes.
RE164 maintains a clear distinction between the regulation of residential energy conservation (the historic mission of the IECC
and Model Energy Code), and energy generation of any type. To blend these two missions together would bring unnecessary
complications and would not improve energy efficiency in any way. We strongly recommend approval as submitted.

RE164-16
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RE165-16
R406.3 (IRC N1106.3), R406.3.1 (IRC N1106.3.1), R406.4 (IRC N1106.4), R406.4.1 (New) [IRC N1106.1 (New)], Table
R406.4.1 (New) [IRC Table N1106.1 (New)], R406.6, R406.6.1 (IRC N1106.6.1), R406.6.2 (IRC N1106.6.2), R406.7 (IRC
N1106.7), R406.7.1 (IRC N1106.7.1), R406.7.2 (IRC N1106.7.2), R406.7.3 (IRC N1106.7.3)
Proposed Change as Submitted
Proponent : Vickie Lovell, InterCode Incorporated, representing Leading Builders of America (vickie@intercodeinc.com)
2015 International Energy Conservation Code
Revise as follows:
R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index (ERI) shall be a numerical integer value that is based on a
linear scale constructed such that the ERI reference design has an Index value of 100 determined in accordance with
ANSI/RESNET/ICC 301-2014, Republished January 2016, Addendum A-2015 and a residential building that uses no net
purchased energy has an Index value of 0 Addendum B-2015. Each integer value on the scale shall represent a 1-percent
change in the total energy use of the rated design relative to the total energy use of the ERI reference design. The ERI shall
consider all energy used in the residential building.
Delete without substitution:
R406.3.1(N1106.3.1) ERI reference design. The ERI reference design shall be configured such that it meets the minimum
requirements of the 2006 International Energy Conservation Code prescriptive requirements.
The proposed residential building shall be shown to have an annual total normalized modified load less than or equal to the
annual total loads of the ERI reference design.
Revise as follows:
R406.4 (N1106.4) ERI-based compliance. Compliance based on an ERI analysis requires that the rated design be shown to
have an ERI less than or equal to the appropriate value listed in Table R406.4 when compared to the ERIreference design.
TABLE R406.4 (N1106.4)
MAXIMUM ENERGY RATING INDEX
CLIMATE ZONE
1
2
3
4
5
6
7
8

ENERGY RATING INDEX
52
52
51
54
55
54
53
53

Add new text as follows:
R406.4.1 (N1106.4.1) On-site power production. Where on-site power is provided, the contribution of power produced onsite to the ERI shall not exceed the percentages specified in Table R406.4.1

ENERGY RATING INDEX
(ERI) OF RATED DESIGN
65 and above
64
63
62
61
60
59
58
57
56
55
54
53
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TABLE R406.4.1 (N1106.4.1)
Credit for On-site Power Production
% CREDIT FOR ON-SITE
POWER PRODUCTIONa
0
5
10
15
20
25
30
35
40
45
50
55
60
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52
51
50
49
48
47
46
45 and below

65
70
75
80
85
90
95
100

a. Percentage of power produced on-site applied per ERI value.
Revise as follows:
R406.5 (N1106.5) Verification by approved agency. No change to text.
R406.6 (N1106.6) Documentation. Documentation of the software used to determine the ERI and the parameters for the
residential building shall be in accordance with Sections R406.6.1 through R406.6.3 R406.6.5.
R406.6.1 (N1106.6.1) Compliance software tools. Documentation verifying that
Software tools used for determining the methods and accuracy of the compliance software tools conform to the provisions of
this section ERI shall be provided to the code officialApproved Software Rating Tools in accordance with ANSI/RESNET/ICC
301-2014 Republished January 2016, Addendum A-2015 and Addendum B-2015.
R406.6.2 (N1106..6.2) Compliance report. Compliance software tools shall generate a report that documents that the ERI of
the rated design complies with Sections R406.3 and R406.4. The compliance documentation shall include the following
information:
1. Address or other identification of the residential building.
2. An inspection checklist documenting the building component characteristics of the rated design. The inspection
checklist shall show results for both the ERI reference design and the rated design, and shall document all inputs
including the percentage of power produced on-site credited to the ERI entered by the user necessary to reproduce the
results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations,
compliance for any orientation shall be permitted by documenting that the building meets the performance requirements in
each of the four (north, east, south and west) cardinal orientations.
R406.6.3 (N1106.6.3) Additional documentation. The code official shall be permitted to require the following documents:
1. Documentation of the building component characteristics of the ERI reference design.
2. A certification signed by the builder providing the building component characteristics of the rated design.
3. Documentation of the actual values used in the software calculations for the rated design.
R406.7.2 R406.6.4 (N1106.6.4) Specific approval. Performance analysis tools meeting the applicable sections of Section
R406 shall be approved. Tools are permitted Documentation demonstrating the approval of performance analysis tools in
accordance with Section R406.6.1 shall be provided to be theapproved code official based on meeting a specified threshold for
a jurisdiction. The code official shall approve tools for a specified application or limited scope.
R406.7.3 R406.6.5 (N1106.6.5) Input values. When calculations require input values not specified by Sections R402, R403,
R404 and R405, those input values shall be taken from an approved source ANSI/RESNET/ICC 301-2014.
Delete without substitution:
R406.7 (N1106.7) Calculation software tools. Calculation software, where used, shall be in accordance with Sections
R406.7.1 through R406.7.3.
R406.7.1 (N1106.7.1) Minimum capabilities. Calculation procedures used to comply with this section shall be software tools
capable of calculating the ERI as described in Section R406.3, and shall include the following capabilities:
1. Computer generation of the ERI reference design using only the input for the rated design.The calculation procedure
shall not allow the user to directly modify the building component characteristics of the ERI reference design.
2. Calculation of whole building, as a single zone, sizing for the heating and cooling equipment in the ERI reference
design residence in accordance with Section R403.7.
3. Calculations that account for the effects of indoor and outdoor temperatures and part-load ratios on the performance of
heating, ventilating and air-conditioning equipment based on climate and equipment sizing.
4. Printed code official inspection checklist listing each of the rated design component characteristics determined by the
analysis to provide compliance, along with their respective performance ratings.
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Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ANSI/RESNET/ICC 301-2014 Standard for the Calculation and Labeling of the Energy Performance of Low-Rise Residential
Buildings using an Energy Rating Index
First Published March 7, 2014 Republished January 2016, Addendum A-2015 and Addendum B-2015.
Reason: This proposal creates an easy to enforce method that recognizes on-site power production, but LIMITS THE CREDIT
FOR POWER PRODUCED ON-SITE THAT MAY BE APPLIED TO THE CALCULATION OF THE ERI.
The CONCEPT –
The International Code Conservation Code should not be inconsistent with the federal policy (and many state statutes) that
encourage national energy independence through conservation, and incentivizes the use of on-site power generation in
residential buildings. This proposal creates a compliance method that is easy to enforce and a design tool that is easy to use
and understand.
A method for calculating for on-site power in the ERI is not currently required anywhere in Section 406. This proposal does
NOT require on-site power production to be calculated in the ERI. It only limits how much on-site power is allowed to be
considered in calculating the ERI if and when the designer chooses to incorporate on-site power in the total energy use of the
rated design.
The new Table 406.6.1 promotes both energy conservation and energy production. It accomplishes this by driving
improvements in the building enclosure and installed mechanical systems in order to earn greater contributions from the
production of on-site power while maintaining the protections of meeting the code envelope requirements and mandatory
measures in the 2009 IECC.
Homes currently have to meet the mandatory building requirements of the 2009 IECC. That does not change with the
implementation of the new Table 406.4.1. Compliance with the 2009 "backstop" provisions ensure that the building itself is
efficient.
The METHOD –
The proposed new Table 406.4.1 starts crediting on-site power at an ERI of 64 and moves in 5% increments per integer until
100% of on-site power produced may be applied to the ERI. The percentages in Table 406.4.1 represent those 5% increments.
The value of 65 for was selected for the Table 406.4.1 because it is the AVERAGE HERS RATING of over 610,000 new homes
built since 2012 as reported by RESNET.
The designer can adjust the rated design by calculating exactly what percentage of the on site power may be utilized in the
rated design to achieve a code compliant ERI scores found in Table 406.4
The new Table 406.4.1 is also designed to account for ERI scores that states and local jurisdiction may adopt that are both
above and below the ERI values currently listed on Table R406.4. Table 406.4 is adaptable to states and local jurisdictions
that are adopting different ERI scores different from what is contained in the 2015 IECC, such as Texas that adopted an ERI
score of 65. The values in Table R406.4.1 can be applied to these higher ERI scores which would limit on-site power
production consistently from state to state regardless of the ERI adopted by the states. The lower values (more stringent) than
the current Table R406.4 values also "future proof" the table to account for more stringent ERI scores in later versions of the
IECC.
The ENFORCEMENT –
Compliance with Table 406.4.1 is easy. The code official or plan reviewer only has to review the compliance report for the ERI
score that is required for the climate zone in Table 406.4. The code official or plan reviewer then needs to verify that that the
percentage of on-site power cited in the compliance report is consistent with percentage listed in Table 406.4.1.There is a
companion proposal to this change to require that the percentage of onsite power used in the ERI in found in the compliance
report.
The CONCLUSION
Enabling new paths to achieve energy efficiency creates new opportunities for even greater innovation is part of the stated
purpose of the IECC. This is yet another option, the most stringent yet flexible of all the compliance options within the IECC, for
consumers and builders. Power produced on-site is gaining steadily in popularity with homeowners and can help reduce the
compliance costs for builders, making homes more affordable to build and to live in.

Cost Impact: Will not increase the cost of construction
Because on-site power production is not required to achieve code compliant Energy Rating Index values and this proposal only
limits the amount of on-site power produced that can be applied to reduce the ERI to achieve code compliance, there is no
direct cost impact.
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Cost-effectiveness: This change is cost-effective because it is expected to provide neutral or positive energy impact and
builders are not required to use on-site power production to reach code compliant Energy Rating Index values

Analysis: A review of the standard(s) proposed for inclusion in the code, ANSI/RESNET/ICC 301-2014 (Republished January
2016) , with regard to the ICC criteria for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or
before April 1, 2016.

RE165-16 :
R406.3LOVELL13344
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Consistency with Committee's prior action on RE175-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Lauren Urbanek, representing NRDC (lurbanek@nrdc.org) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.2 Mandatory requirements. Compliance with this section requires that the provisions identified in Sections R401
through R404 labeled as "mandatory" and Section R40.5.3 be met. The building thermal envelope shall be greater than or
equal to levels of efficiency and Solar Heat Gain Coefficient in Table 402.1.1 or 402.1.3 of the 2009 2015 International Energy
Conservation Code.
Exception: Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum
of R-6.
R406.4.1 (N1106.4.1) On-site power production. Where On-site power production shall be limited to renewable on-site
power production. Where power produced on-site is provided, the contribution of on-site power produced on-site that is
permitted to be credited to the ERI shall not exceed the percentages factors specified in Table R406.4.1 406.4.1.

% CREDIT FOR ON-SITE
POWER PRODUCTIONa
0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60

TABLE R406.4.1 (N1106.4.1)
Credit for On-site Maximum On-Site Power Production Credit
ERI of the Rated Designb
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60
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58
57
56
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53
52
51
50
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0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00

49
48
47
46
45
44
43
42 or lower

a. PercentageWhere on-site power is provided, ANSI/RESNET/ICC 301 Eq. 4.1-2 shall be permitted to be modified using the
factors in Table R406.4.1, as follows:
Purchased Energy Fraction = [(Gross Energy Use of power produced on-site applied per the Home)-(On-Site Power
Production*Factor from Table R406.4.1)] ÷ [Gross Energy Use of the Home]
b. ERI value of the rated designs in specific climate zones shall comply with Table R406.4.
R406.6.2 (N1106..6.2) Compliance report. Compliance software tools shall generate a report that documents that the ERI of
the rated design complies with Sections R406.3 and R406.4. The compliance documentation shall include the following
information:
1. Address or other identification of the residential building.
2. An inspection checklist documenting the building component characteristics of the rated design. The inspection
checklist shall show results for both the ERI reference design and the rated design, and shall document all inputs,
including the percentage contribution of power produced on-site credited applied to the ERI, entered by the user
necessary to reproduce the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations,
compliance for any orientation shall be permitted by documenting that the building meets the performance requirements in
each of the four (north, east, south and west) cardinal orientations.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations, compliance for
any orientation shall be permitted by documenting that the building meets the performance requirements in each of the four
(north, east, south and west) cardinal orientations.
Commenter's Reason: It is reasonable to recognize the benefits of on-site renewable power production in the code and to
provide a limited amount of credit to builders who choose to utilize this option for their customers. However, if RE166-16
(RESNET's proposal to reference the ANSI/RESNET/ICC 301 standard) was to be adopted without adopting any other
proposal to limit on-site power production, there is the real risk that a substantial portion of the ERI score could be met with
renewable generation systems, thereby undercutting the energy efficiency goals of the code. A medium-sized solar PV
installation is worth approximately 35 ERI points, meaning homes could be built with fewer efficiency measures, which would
result in homes that are less efficient than the 2009 code. This would create chaos for both state and local adoption levels, as
this would result in a rollback of the state's code. An unlimited solar provision would also create confusion for code officials
enforcing the code, as they would have little idea if the system was optimally installed.
This proposal solves those problems by limiting the credit in the ERI calculation for power produced on-site in two ways:
1. Changes the thermal envelope backstop from referencing the 2009 code to referencing the 2015 code, and
2. Puts in place maximum on-site power production credit, which is a sliding scale for the amount of ERI credit a builder can
receive for including on-site power production (limited to renewable energy generation). This credit is dependent on the
amount of on-site power being produced and the target ERI of the rated design.
This proposal does not require on-site power production to be calculated in the ERI. But, if the designer chooses to incorporate
on-site power into the rated design, this proposal simply limits how much on-site power is allowed to be considered in
calculating the ERI.
1. Thermal Envelope Backstop
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Homes complying with the 2015 ERI path must meet building thermal envelope requirements of the 2009 IECC. That does not
change for homes that do not use on-site power production to comply with the 2018 ERI pathway. However, homes that do use
on-site power production to comply with the ERI pathway must meet the building thermal envelope requirements of the 2015
IECC. This is done to ensure that the building itself is efficient prior to allowing credit for any on-site power production.
A "worst-case scenario" home that meets only the minimums of the 2009 envelope requirements can have an ERI score of
between 77 and 88 depending on climate zone, whereas a "worst case scenario" home that meets the 2015 envelope
requirements would have an ERI score of between 64 and 77. Requiring a stronger envelope backstops for homes that take
credit for on-site power production means that the generation system can be smaller and less expensive. This saves money
and maximizes the value to consumers.
2. Maximum On-Site Power Production Credit
The Concept
The Energy Rating Index is calculated as specified in Section R406. The ERI is the ratio of energy loads for heating, cooling,
water heating, lighting, and appliances between the rated design (a description of the proposed building used to determine the
energy rating index) and the corresponding ERI reference design (a version of the rated design configured such that it meets
the minimum requirements of the 2006 International Energy Conservation Code).
The ratio calculated prior to including any on-site power production (referred to in the example below as the Preliminary ERI)
would be modified by the Purchased Energy Fraction, to account for on-site power production in Equation # Eq. 4.1-2 of the
ANSI/RESNET/ICC 301 standard. Purchased Energy Fraction is calculated in accordance with Table R406.4.1. The result of
the Preliminary ERI multiplied by the Purchased Energy Fraction is then be multiplied by 100 to turn it into a whole number.
The result of this calculation is the ERI of the rated design that must comply with Table R406.4.
The Method
The proposed Table R406.4.1 starts crediting on-site power at a target ERI of the rated design of 61 and moves in 5%
increments per integer. At a target ERI score of 42 or lower, 100% of on-site power produced may be applied to the ERI. There
are currently no states that specify ERI scores this low in Table R406.4. The factors in Table R406.4.1 represent those 5%
increments.
The average HERS rating since 2012 for a home without on-site power production is a 63. The HERS Rating Index was
recently updated to account for energy savings from certain hot water efficiency measures. This change means that builders
already get 1-3 additional ERI points for measures that are common practice, like lower-flow plumbing fittings and efficient hot
water layouts. Homes that are being designed to meet an ERI score of greater than 61 are already doing so without on-site
power production and should not receive credit for production. Those homes could certainly still have on-site power
production, a builder would just not receive any credit in the ERI path of the code.
Table R406.4.1 can be applied consistently to any jurisdiction, regardless of whether they cleanly adopt the ERI values listed in
Table R406.4 or whether they modify the values. Table R406.4.1 will still be applicable to states with more stringent versions of
the ERI, as well.

How does it work?
The calculation will be incorporated into the software defined in ANSI/RESNET/ICC 301, so builders, code official, designers,
and consumers will not need to separately perform the calculation to determine the credit for on-site power production. The
calculation would work as follows (again, this would be inherent to the software and no calculation will be required on the part
of the builder, designer, code official, etc):
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Step 1: Determine the gross energy use of a home meeting the ERI reference design (2006 IECC) and the gross energy use of
the home as designed (regardless of energy generation source).
Step 2: Calculate the Preliminary ERI score (prior to accounting for on-site power production): the gross energy use of the
home as designed (regardless of energy generation source) divided by the gross energy use of a home meeting the ERI
reference design, and multiplied by 100
Step 3: Use Table R406.4.1 to calculate the Purchased Energy Fraction. This is the factor that the Preliminary ERI score will be
adjusted by.
Step 4: Multiply the Preliminary ERI score by the Purchased Energy Fraction. This is the Final ERI score, which must comply
with the Energy Rating Index values in Table R406.4.

Example
An example of how this would work in Climate Zone 4:
Step 1:
-Gross energy use of a home meeting the ERI reference design (2006 IECC), mmBTU: 254.5
-Gross energy use of the home as designed (regardless of energy generation source), mmBTU: 155.3
Step 2: Calculate the Preliminary ERI score:
155.3 mmBTU ÷ 254.5 mmBTU= 0.61
0.61 * 100 = 61
-The Preliminary ERI score is 61.
-Based on Table R406.4, the maximum ERI score of the rated design for climate zone 4 is 54. Therefore, the designer either
needs to add more efficiency or may "make up the difference" in ERI score with on-site power production.
Step 3: Calculate the Purchased Energy Fraction
=[(Gross Energy Use of the Home As Designed)-(On-Site Power Production*Factor from Table R406.4.1)] ÷ [Gross Energy Use
of the Home as Designed]
Inputs:
-For a home with a maximum ERI score of the rated design of 54, the Factor from Table R406.4.1 is 0.4
-For this example, On-Site Power Production is assumed to be 30% of the Gross Energy Use of the Home as Designed (46.57
mmBTU). This input would vary based on the size of the on-site power production system.
=[(155.3 mmBTU) – (46.57 mmBTU * 0.4)] ÷ [155.3 mmBTU]
=[(155.3 mmBTU) – (18.63 mmBTU)] ÷ [155.3 mmBTU]
=[137 mmBTU] ÷ [155.3 mmBTU]
Purchased Energy Fraction = 0.88
This means that the Final ERI Score is allowed to be 88% of the Preliminary ERI Score to account for the contribution of on-site
power production.
Step 4: Final ERI Score
Preliminary ERI Score * Purchased Energy Fraction
=61 * 0.88
=54
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The Final ERI score of the rated design is 54. The home is compliant with Table R406.4 using a mix of energy efficiency and
on-site power production.
Note that this compliance method is dependent on both the contribution of the on-site power production system and the energy
consumption of the home regardless of power production. An on-site power production system contributing less than a certain
percentage of a home's energy consumption may not be enough to make that home compliant with Table R406.4 if it the home
does not have enough efficiency.
This proposal has been designed to ensure that efficiency is prioritized, but that a reasonable amount of credit is allowed for
on-site power production in the form of renewable energy generation.
Enforcement
Enforcement of compliance with Table R406.4.1 is straightforward. The code official or plan reviewer only has to do the
following:
-Verify that the ERI required for the climate zone in Table R406.4 has been documented and is identified in the compliance
report.
- Verify that that the percentage of on-site power cited in the compliance report does not exceed the limits listed for the "ERI for
the Rated Design" in new Table 406.4.1.
There is a companion proposal embedded in this public comment to require that the factor used for on-site power in the ERI is
found in the compliance report.
Conclusion
This proposal promotes both improvements in the building envelope and a reasonable method for allowing a limited amount of
on-site power production. It ensures that consumers are protected and reap the benefits of energy efficiency while allowing
flexibility for builders and designers. It accommodates state flexibility and future improvements to the ERI score in a way that is
straightforward for code officials.
This proposal should be approved as modified.

RE165-16
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RE166-16
R406.3 (IRC N1106.3), R406.3.1 (IRC N1106.3.1), R406.6.1 (IRC N1106.6.1), R406.7 (IRC N1106.7), R406.7.1 (IRC
N1106.7.1), R406.7.2 (IRC N1106.7.2), R406.7.3 (IRC N1106.7.3)
Proposed Change as Submitted
Proponent : Eric Makela, Cadmus Group, representing RESNET
2015 International Energy Conservation Code
Revise as follows:
R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index (ERI) shall be a numerical integer value that is based on a
linear scale constructed such that the ERI reference design has an Index value of 100 and a residential building that uses no
net purchased energy has an Index value of 0. Each integer value on the scale shall represent a 1-percent change determined
in the total energy use of the rated design relative to the total energy use of the ERI reference designaccordance with
ANSI/RESNET/ICC 301. The ERI shall consider all energy used in the residential building.
Delete without substitution:
R406.3.1 (N1106.3.1) ERI reference design. The ERI reference design shall be configured such that it meets the minimum
requirements of the 2006 International Energy Conservation Code prescriptive requirements.
The proposed residential building shall be shown to have an annual total normalized modified load less than or equal to the
annual total loads of the ERI reference design.
Revise as follows:
R406.6.1 (N1106.6.1) Compliance software tools. Documentation verifying that
Software tools used for determining the methods and accuracy of the compliance software tools conform to the provisions of
this section ERI shall be provided to the code officialApproved Software Rating Tools in accordance with ANSI/RESNET/ICC
301.
R406.7.2 R406.6.4 (N1106.6.4) Specific approval. Performance analysis tools meeting the applicable sections of Section
R406 shall be approved. Tools are permitted Documentation demonstrating the approval of performance analysis tools in
accordance with Section R406.6.1 shall be provided to be approved based on meeting a specified threshold for a jurisdiction
the code official. The code official shall approve tools for a specified application or limited scope.
R406.7.3 R406.6.5 (N1106.6.5) Input values. When calculations require input values not specified by Sections R402, R403,
R404 and R405, those input values shall be taken from an approved source ANSI/RESNET/ICC 301.
Delete without substitution:
R406.7 (N1106.7) Calculation software tools. Calculation software, where used, shall be in accordance with Sections
R406.7.1 through R406.7.3.
R406.7.1 (N1106.7.1) Minimum capabilities. Calculation procedures used to comply with this section shall be software tools
capable of calculating the ERI as described in Section R406.3, and shall include the following capabilities:
1. Computer generation of the ERI reference design using only the input for the rated design.The calculation procedure
shall not allow the user to directly modify the building component characteristics of the ERI reference design.
2. Calculation of whole building, as a single zone, sizing for the heating and cooling equipment in the ERI reference
design residence in accordance with Section R403.7.
3. Calculations that account for the effects of indoor and outdoor temperatures and part-load ratios on the performance of
heating, ventilating and air-conditioning equipment based on climate and equipment sizing.
4. Printed code official inspection checklist listing each of the rated design component characteristics determined by the
analysis to provide compliance, along with their respective performance ratings.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ANSI/RESNET/ICC 301-2014 Standard for the Calculation and Labeling of the Energy Performance of Low-Rise Residential
Buildings using an Energy Rating Index First Published March 7, 2014 Republished January 2016

Reason: During the 2015 code development cycle, a collaborative code change proposal (RE188-13) to include the ERI
approach in the code was submitted by the Institute for Market Transformation, Natural Resources Defense Council and
Britt/Makela Group. The ERI approach was adopted in the code as Section R406 and is currently being adopted by states and
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local jurisdictions.
The collaborative team based the ERI code language on the yet to be approved standard ANSI/RESNET/ICC-301. This
required the team to include language from the standard concerning the development of the Energy Rating Index (see Section
R406.3), compliance software tool approval (R406.6.1) and the minimum capabilities of the software used to determine an ERI
for a project (R406.7.1). Overall the language that was included in the proposal provides the basic concepts for developing a
program to meet the ERI approach but referencing the RESNET/ICC-301 would ensure that the ERI approach is deployed
using a standardized process from a consensus document.
This proposal references RESNET/ICC – 301 RESNET/ICC – 301 and strikes all language in C406 that is duplicated in the
Standard or that is no longer needed in the code because the concept is covered in the Standard.
RESNET/ICC - 301 Standard for the Calculation and Labeling of the Energy Performance of Low-Rise Residential Buildings
using an Energy Rating Index provides a consistent, uniform methodology for evaluating and labeling the energy performance
of residences. The methodology compares the energy performance of an actual home with the energy performance of a
reference home of the same geometry, resulting in a relative energy rating called the Energy Rating Index. Where the energy
performance of the actual home and the reference home are equal, the Energy Rating Index is 100 and where the actual home
requires no net purchased energy annually, the Energy Rating Index is 0 (zero). Per the provisions of R406, the Energy Rating
Reference Home used for this comparative analysis has the energy attributes of the 2006 International Energy Conservation
Code (IECC) Standard Reference Design. Thus, the Energy Rating Index is relative to the minimum building energy efficiency
requirements of the 2006 IECC.

Cost Impact: Will not increase the cost of construction
As stated in the Reason Statement, the ERI approach submitted during the 2015 IECC code development cycle (RE188-13)
was based on the yet to be approved Standard 301. The ERI values that populate Table R406.4 were calculated and based
on the protocol described in Standard 301 so referencing this standard will not lead to an increase in the stringency of the ERI
values and will not result in an increase in first cost for the construction of the house. This proposal DOES NOT propose to
change the Section R406.2 requiremets for Mandatory Requirements or the 2009 IECC as minimum requirement which would
increase first cost. The Energy Rating Index described in Section R406.3 is consistent with Standard 301. The requirements
for Calculation Software Tools in Section R406.7 will not increase the cost to develop software as the requirements are
consistent with the requirements in Standard 301. Standard 301 does not place additional requirements into C406 but provides
a stadardized method for generating ERI scores and demonstrating compliance with the R406.
Analysis: A review of the standard proposed for inclusion in the code, BRS/RESNET/ICC 301-2016, with regard to the ICC
criteria for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016)
RE166-16 :
R406.3MAKELA12647
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The ERI path needs to be standardized and the RESNET standard does that. The difference in ventilation
rate might need to be resolved but the experts can solve that through public comments.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Craig Conner, representing self (craig.conner@mac.com); Joseph Lstiburek, representing self
(joe@buildingscience.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index (ERI) shall be determined in accordance with
ANSI/RESNET/ICC 301. except for buildings constructed in accordance with the International Residential Code, the ERI the
reference design ventilation rate shall be in accordance with the following:
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Ventilation rate in cubic feet per minute = (0.01 x total square foot area of house) + [7.5 x (number of bedrooms +
1)]
(Equation 4-1)
Commenter's Reason: As written the ERI ventilation rate specification is in conflict with the ventilation rate specified by the
IRC. The current language references ANSI/RESNET/ICC Standard 301 which references the ASHRAE 62.2-2013. The
ventilation rate in the ASHRAE Standard 62.2 is significantly higher than the ventilation rate in the IRC. The IRC rate was
reaffirmed in Group A changes this code cycle. Without this ventilation rate correction, the higher ventilation rate would use
more energy unnecessarily and thereby increase ERI scores for no good reason. Interestingly the ASHRAE 62.2-2010 used
the same rate as is in the current IRC.
Third party organizations should not set ventilation rates for the IRC and the IECC. Ventilation rates in the IRC and IECC
should be set by the ICC code development process.
This proposal brings the IECC/IRC ERI calculation into compliance with the IRC ventilation rate by using the same ventilation
equation as will be in Section 1507.3.3 of the 2018 IRC.
The published committee reason expected this update, stating: "The difference in ventilation rate might need to be resolved
but the experts can solve that through public comments." This is the public comment they were reffering to.

Public Comment 2:
Proponent : Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index shall be a numerical integer value that is based on a linear
scale constructed such that the ERI reference design has an Index value of 100 and a residential building that uses no net
purchased energy has an Index value of 0. Each integer value on the scale shall represent a 1 percent change in the total
energy use of the ERI reference design. The Energy Rating Index (ERI) shall be determined in accordance with
ANSI/RESNET/ICC 301 or another approved energy rating method, subject to the intent, provisions and limitations of this code.
Commenter's Reason: This public comment modification is proposed to recognize RESNET 301 as one method to determine
ERI, but also permit other approved alternative rating methods to RESNET 301, with all such ERI rating methods subject to the
intent, provisions and limitations of the IECC. The latter language will help to ensure that RESNET 301 or any other method
still meets the overall intent and requirements of the code.
The IECC should not designate a single entity to control an entire compliance method. While we can appreciate
RESNET's interest in standardizing a rating methodology, particularly the one that they developed, it would be more
appropriate to add the necessary details directly into the IECC, rather than referencing a single outside standard. However, the
proponent has not identified which portions of the current Section R406 (if any) are not already working well. Instead, RE166
simply proposes deleting most of the specific requirements of the code and replacing them with a reference to RESNET 301.
We recognize that HERS Ratings are widely used, and that the current language was modeled somewhat after the
requirements of RESNET 301. Thus, this public comment would specifically recognize the use of RESNET 301 as an approved
methodology for the ERI – but not the only methodology. We believe that naming a single standard would work to the
disadvantage of builders and homeowners who may want another alternative. Going forward, if proponents are interested in
updating or tweaking Section R406, we strongly encourage them to fix or supplement the actual code language, rather than
delete it in favor of an outside standard. While we prefer RE166 to be disapproved, this modification should at least be
approved so as to allow the possibility of competitive standards and systems and the ability to add additional requirements in
the future.

Public Comment 3:
Proponent : Harry Misuriello, American Council for an Energy-Efficient Economy, representing Energy Efficient
Codes Coalition requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
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R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index (ERI) shall be determined in accordance with
ANSI/RESNET/ICC 301, except the ERI calculation shall not include on-site power production or provide any credit for such
production.
Commenter's Reason: This public comment proposes a modification to close a potentially massive loophole that could be
created by the approval of RE166, specifically by clarifying that adoption of RESNET 301 does not permit energy efficiency to
be traded off for on-site power production under the ERI. Our views in opposition to on-site power production as a means to
reduce energy efficiency requirements are also set forth in some detail in RE164 and the related public comment. While we
would prefer to see RE166 disapproved, if it moves forward, we would like to at least see it modified to eliminate the risk of any
credit for on-site power production in calculating the ERI.
Some stakeholders at the Committee Action Hearings argued that RESNET 301 establishes a pathway to include on-site power
production in its calculation of the ERI. By contrast, the current ERI does not include on-site power production. As a result, the
impact of RE166 could be overwhelmingly negative to energy efficiency, if on-site generation is permitted to replace energy
efficiency measures. According to a study by RESNET, permitting trade-offs between energy efficiency and on-site power
production (specifically a 4 kW solar system in this case) could easily cost 20 to 40 ERI points worth of energy efficiency,
which amounts to 36% to 73% increased energy use (using a 55 ERI target score). (See Dillon, B., The Impact of
Photovoltaic Arrays on the HERS Index (2015)). This level of trade-off credit for electric generation will, by itself, eliminate the
energy efficiency savings achieved over many code cycles.
When ERI was first introduced into the IECC, there was no proposal to include any on-site power production (such as solar PV)
in the ERI calculation; had there been such a proposal, we doubt the ERI would have been approved. Although HERS had
included an option for on-site power production to be included in a final HERS rating, the scope of HERS (which had mostly
been used for voluntary, above-code, tax credit or "green" program certification) is not the same as the IECC's mandatory codecompliance format. The residential IECC has never established requirements for solar or other on-site generation or recognized
on-site power production as a trade-off of any type, and the new ERI path in Section R406 does not reference any sort of onsite power in Section R406. Likewise, EPA's Energy Star program, which also uses the HERS rating system, generally does not
award credit for on-site power production against energy conservation measures.
Some have exploited a lack of direct reference to or limit on on-site power production as a sort of "green light" to contend that
they can count up to 100% of all on-site generation of all types as a reduction in energy use – a practice that clearly conflicts
with the history of, and the intent of the IECC to "regulate the design and construction of buildings for the effective use and
conservation of energy over the useful life of each building." This problem will be significantly exacerbated by adoption of
RE166 and RESNET 301.
On-site power, and particularly solar PV, has benefitted from a number of very generous federal and state tax credits, utility
incentives and favorable net electric metering rates, and other incentives that have driven new technologies and reduced
installation costs. Proponents of on-site power trade-offs are now arguing that all of these incentives could now be used as a
means of weakening building efficiency. We simply do not believe that ratepayer funds, tax dollars, and other incentives aimed
at reducing fossil fuel use should now be used to allow builders to increase energy use in buildings served by on-site
generation. And, conversely, if these trade-offs are allowed, it is highly likely that some or all of these renewable energy
incentives for new homes could be eliminated by federal or state jurisdictions, and by utilities and their regulators, since these
systems would no longer be producing a net reduction in conventional electricity or fuel use, creating environmental benefits or
providing a net savings to the homeowner.
Power generation has been the regulatory responsibility of public service and utility regulatory commissions for over a hundred
years and has not been the responsibility of the energy conservation code. There should remain a clear line between energy
conservation measures that are part of creating resilient, efficient buildings, and electricity generation technologies.
Potentially allowing direct trade-offs between electric generation – whether renewable or not – and energy conservation raises
a number of serious unintended consequences. This public comment maintains a clear distinction between the regulation of
residential energy conservation (the historic mission of the IECC and Model Energy Code), and energy generation of any type.
To blend these two missions together in the code would bring unnecessary complications and would not improve energy
efficiency in any way. We recommend that RE166 be modified as proposed in this public comment.

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Disapprove.
Commenter's Reason: This code change adopts RESNET 380: Outsourcing of residential compliance path, and was
approved by the committee.
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The AIA believes that this proposal essentially outsources the ERI compliance path to RESNET by adopting RESNET 301 as
the exclusive source for ERI compliance. This is also problematic in that it allows the unlimited use of on-site power production
in lieu of energy efficiency improvements.
Using a single source for compliance is not beneficial and raises questions of ICC denying competition by others. The code
should set the criteira, and those that have systems or means to accomplish those should be allowed to submit them for
consideration and approval. Integrating a system that undermines the principles in the code for higher energy efficiency in
buildings by providing more energy production is not a positive approach for the IECC.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: RE166 should be disapproved because it outsources control over an entire IECC compliance option
(ERI) to an outside organization (RESNET, which develops standard 301) and it further confuses the issue of whether on-site
power production (renewable or not) counts as a substitute for energy efficiency measures toward compliance with ERI, putting
at risk an enormous loss of energy efficiency.
ERI is an important new compliance method. We recognize that ERI emulates some aspects of RESNET's Home Energy
Rating System (HERS) as set forth in RESNET 301, and that the RESNET process is currently expected to be the primary
compliance pathway utilized to comply with ERI. However, ERI currently is a stand-alone compliance path in the IECC. This
proposal would replace the requirements for calculating ERI in the code with only a reference to a very lengthy standard, which
is controlled by RESNET and potentially subject to constant revision.
We expect ERI to become a widely-used IECC compliance path and believe that the IECC, not RESNET, should establish and
control the basic components of this compliance path. Further, we believe RE166 would complicate code development and
enforcement and would lead to a number of unintended consequences. The ERI compliance path was just established last
cycle. This is not the time to fundamentally alter the ERI, just as it is just being adopted and/or implemented in many states.
It should be noted that, even though we recommend disapproval of this proposal, we do not oppose the use of RESNET 301
(without on-site power production credit) to calculate ERI scores, so long as the standard is applied consistently with the IECC
requirements. We simply do not think it is healthy for the IECC (or RESNET for that matter) for RESNET 301 to wholly control
the ERI calculation.
In terms of differences between the requirements of the current IECC Section R406 and RESNET 301, there is one difference
that has enormous significance. Although it can be argued that RESNET 301 establishes a pathway to include on-site power
production in its calculation, the current ERI does not. As shown by a recent RESNET study, 4 kW solar PV system could be
used under RESNET 301, if permitted by the IECC, to offset 20 to 40 ERI points. This would lose an enormous amount of
energy efficiency – 20 to 40 points amounts to 36% to 73% increased energy use (using a 55 ERI target score). (See the
RESNET study: Dillon, B., The Impact of Photovoltaic Arrays on the HERS Index (2015)).
To further elaborate on some of our concerns:
IECC code development should remain at ICC and ERI requirements should be clearly spelled out in the code
itself. A very troubling aspect of RE166 is the specific reference to an outside standard to completely control virtually the
entire compliance option. While reference national standards for product performance or standardized regulation of
specific building components are more common, it is almost unprecedented to reference another organization's standard
for an entire compliance path.
The only example that comes close is the reference to ASHRAE Standard 90.1 in the Commercial IECC. However, ASHRAE
Standard 90.1 is unique – it is the standard for energy efficiency in commercial buildings referenced in federal law, and it has
been part of the IECC for many years. RESNET 301 is not ASHRAE Standard 90.1.
To replace the specific requirements of Section R406 with a reference to RESNET 301 takes code development for this
important compliance path out of the hands of the ICC – and out of the hands of the building code officials who must enforce
the code – and hands this responsibility and authority over to another organization without the same membership or
governmental representative decision-making structure.
The purpose and scope of RESNET 301 is different from the IECC's scope. RESNET originally developed home
energy ratings (HERS) to provide a yardstick to measure comparative home energy use for voluntary energy ratings for
builders and homeowners, "above code" or "green" energy programs, tax credits, and other voluntary contexts that are not
focused on building code compliance. Building code compliance is a recent afterthought for this rating system. While
aspects of the rating methodology outlined in RESNET 301 might be an appropriate part of the Energy Rating Index, it
should not be used as a means to change the scope of the IECC, which is focused on the "effective use and conservation
of energy over the useful life of each building." The scope of the IECC and all of its compliance options should be
established by the ICC Governmental Member Voting Representatives, not by RESNET.
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RESNET 301 includes provisions that have not been part of the IECC (related to on-site power production) and
will have huge negative impacts on the IECC and energy efficiency. Many stakeholders pointed out at the
Committee Action Hearings their view that RESNET 301 includes on-site power production (renewable and nonrenewable) as an input option in the calculation of a HERS score. On-site power production has never been permitted as
a trade-off in the residential IECC, and including the use of electricity production as an offset to energy efficiency would be
a significant expansion of the IECC's scope and a large rollback in energy efficiency. EECC's views in opposition to
including on-site power production in the residential IECC are set forth in much more detail in EECC's public comment on
RE164 and other proposals. It is not appropriate to add provisions into the IECC simply because they are available in a
piece of software or a rating system. Yet, replacing code requirements with a single reference to RESNET 301 will lead
some to argue that the scope of the IECC has been expanded and that on-site power production is permitted in the ERI to
offset required energy efficiency.
RESNET 301 is subject to constant change, outside of the ICC Code Development Process. RESNET 301 can,
and does, change frequently to reflect different calculation methods and other changes deemed appropriate by the
RESNET Board. Specifically, it is subject to "continuous maintenance." Because software providers and HERS Raters use
the HERS rating methodology for a variety of purposes, our understanding is that software and references are updated
with each new change. We are concerned that even if a specific edition of RESNET 301 is referenced in the IECC, raters
and software companies will update their practices with changes to 301 irrespective of whether these changes have been
appropriately reviewed and vetted through the code development process and referenced in the IECC.
RE166 introduces an unprecedented variable into code development – one that is outside the direct control of ICC's
Governmental Member Voting Representatives – as well as potentially introducing significant and unwanted changes to the ERI
path and the scope of the residential IECC related to on-site power production. We urge voters to disapprove this proposal.

Proponent : Charles Foster (cfoster20187@yahoo.com) requests Disapprove.
Commenter's Reason: This code proposal substitutes HERS for the existing ERI approach. HERS is too restrictive.
Proponent : Darren Meyers, representing Illinois Office of Energy & Recycling (dmeyers@ieccode.com) requests
Disapprove.
Commenter's Reason: U.S. code enforcement should DISAPPROVE RE166-16.
Despite DISAPPROVAL, by no means should this comment be considered an indictment of HERS Raters professionally,
individually or collectively. Rather, the comment is offered based on historical record, testimonials from HERS Raters, and
direct experience/observation of the Mortgage Industry's still evolving "National Home Energy Rating System" (HERS) Standard
as a tool of code enforcement.
Summary. The Reason why U.S. code enforcement should DISAPPROVE RE166 is, regrettably, the Energy Rating Index
'ERI', formerly known as the RESNET's Home Energy Rating System 'HERS' (via RESNET Standard 301):
Was retroactively renamed to suit previously developed IECC code language;
The RESNET 300 Standards Council has issued interpretations that usurp the ICC governmental consensus process
code officials use to establish IECC compliance paths;
Has not reached consensus among its own members (HERS Raters) to address inadequacies in HERS Quality Assurance
and Quality Control – Meaning, HERS raters evaluate and score the construction practices of the builders who hire them;
Is rooted in "above-code" methodology, thereby requiring the use of proprietary software for compliance assessment that
isn't always available or up to date; and
Relies on a methodology that can vary 15 to 18 ERI/HERS points around a median set of IECC Baseline, code compliant
building characteristics;
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1. Larger houses (s.f.) receive more favorable (lower) ERI/HERS Indices compared to smaller houses. No solution to such
relationship is included in the proposal.
2.
3. ERI/HERS points are granted for ceiling fans, refrigerators, dish washing equipment, microwave ovens and washer/dryer
combinations that are considered "portable" and outside a code official's purview.
4.
5. If compliance is based on exceeding a single number, is the volatility of up to 18 ERI/HERS points acceptable to code
enforcement in determining compliance vs. non-compliance?
Detail. Whether it was the intent or otherwise to create a nebulous "placeholder" during the 2015 IECC code development
cycle (RE188-13), ultimately, the approval of RE188-13 is turning out to be a mistake. Simply stated, RESNET Standard 301 is
not ready for use as an extension of the code compliance process at this time.
There are a number of supporting explanations:
While RESNET 301 was first published on 3/7/2014 as an ANSI consensus developed standard, no less than a year later,
it was retroactively "renamed" to match an IECC code section developed during the October 2013 ICC Code Development
Cycle for the 2015 editions, prior to its existence.
If RESNET 301 is adopted into the 2018 IECC, U.S. code enforcement (and ICC) relinquish their "authority" to determine,
by governmental consensus vote, what "IS" and "IS NOT" IECC code compliant or suitable for an IECC "TRADE-OFF."
1. Example:On 1/15/2016, the RESNET 300 Standards Council adopted Addendum 'B' outside of the ICC Code
Development Process to rename the Standard "RESNET/ICC 301-2014" to be promulgated and sold by both
organizations to U.S. code enforcement.[ii] (https://cdpaccess.com/public-comment/edit/16283#_edn2)
2.
3. Example:On 1/15/2016, the RESNET 300 Standards Council adopted Addendum 'B' outside of the ICC Code
Development Process to rename the HERS Index Energy Rating Index (ERI) retroactively, to match a code section
developed during the October 2013 ICC Code Development Cycle for the 2015 editions, prior to its existence.
4.
5. Example: The action to rename its standard, retroactively, has been interpreted by many as giving RESNET a
commanding and/or unique position over competing groups in States, unrelated to code compliance.
6.
7. Example:On 6/16/2016, the RESNET 300 Standards Council announced its intent to investigate an energy cost-based
savings comparison on which to base the ERI/HERS Index. A provision already in Section 405 of the IECC.
8.
9. Example:On 7/1/2016, the RESNET 300 Standards Council announced its intent to adopt Addendum 'C' outside of the
ICC Code Development Process, to permit trade-offs between the levels of ventilation for human health afforded by
ASHRAE 62.2-2010 with those found in 62.2-2013. ASHRAE Standard 62.2 is not adopted by the I-Codes. However, if
approved, Addendum 'C' would allow the builder/rater relationship to lessen indoor air quality in favor of "builder-selected"
options.[iii] (https://cdpaccess.com/public-comment/edit/16283#_edn3) Unlike the 62.2 committee, the RESNET 300
Standards Council was not constituted to be balanced explicitly with knowledge and expertise on ventilation for acceptable
indoor air quality.
10.
11. Example:In an interpretation issued 7/7/2016, outside of the ICC Code Development Process, the RESNET 300
Standards Council needed to clarify that a rated home without a water heater must use the Energy Factor formula
prescribed by Federal law (CFR 430.32(d)). A provision already in Section 405 of the IECC.[iv]
(https://cdpaccess.com/public-comment/edit/16283#_edn4)
There are clear and present inadequacies in the RESNET HERS Quality Assurance process. So much so that a new
RESNET Standard Development Committee (SDC) 900[v] (https://cdpaccess.com/public-comment/edit/16283#_edn5)was
conceived out of a RESNET Quality Improvement Working Group[vi] (https://cdpaccess.com/publiccomment/edit/16283#_edn6) investigation (10/3/2014) to address the financial interests that Raters and their Quality
Assurance (QA) Providers have in the outcome of ERI/HERS scores issued to the builders who hire them. RESNET 900 is
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under development and will not be available for inclusion in the code until the 2021 IECC.
1. Raters evaluate and score the construction practices of the builders who hire them. Code officials inspect the construction
practices of builders for the welfare, health-, life- structural-, and fire-safety interests of the public. Even the hint of a "less
than arm's length" cash transactional relationship between the HERS RATER and the builder raises questions of
impartiality.
2.
3. RESNET's Quality Improvement Working Group recommendations have received endorsements and rejections by HERS
Raters nation-wide. The importance here is that among HERS Raters, there is no consensus:
4.
5. HERS Raters in Texas "...agree that the integrity of some Providers and Raters, who compete on price versus value of
their service to the builder, play a role.[vii] (https://cdpaccess.com/public-comment/edit/16283#_edn7)
6.
7. "In many cases, ... builders encourage the mindset; they are only interested in the score and are not as interested in the
accuracy or validity of the actual HERS index or verification of the rated features."[vii] (https://cdpaccess.com/publiccomment/edit/16283#_edn7)
8.
9. "Yes, there are problems. Part of what's motivating RESNET is that if you hire several raters to come into a home to do a
rating, you'll get a spread of results that's broader than it should be." [viii] (https://cdpaccess.com/publiccomment/edit/16283#_edn8)
10.
11. "When a provider does QA on their raters, the results for the HERS Index are supposed to be within +/- 3%, but different
providers and QA Designees (QADs) don't always interpret the standards the same way. So you can have variance in the
results even without malfeasance." [viii] (https://cdpaccess.com/public-comment/edit/16283#_edn8)
12.
13. "There is widespread agreement that RESNET must take action to increase the consistency and quality of ratings for
market confidence and consistency." However, "RESNET only has four (4) current full-time employees on staff." [ix]
(https://cdpaccess.com/public-comment/edit/16283#_edn9)
14.
15. "The current HERS QA infrastructure allows rating companies who serve as their own QA Provider to perform internal QA
review, as well as third-party Providers to perform QA on independent Raters who pay them for this QA. To many, the
financial relationships between Raters and QA Providers pose too significant of a potential financial conflict of interest."[ix]
(https://cdpaccess.com/public-comment/edit/16283#_edn9)
16.
17. Considering these QA improvements are "in process" as recommendations without consensus among the HERS Rating
membership, the adoption of an ERI/HERS path in the 2018 IECC could be viewed as "changing the tires on a moving
car."
Not one home has received a codified Energy Rating Index since the 2015 IECC was published 6/30/2014. That's more
than two years during which the ERI provisions of the 2015 IECC have not been used. This is a result of the three lone
ERI/HERS software developers either delaying or not yet developing 2015 IECC ERI-compliant versions.
1. NORESCO released a 2015 IECC ERI-compliant version 7/1/2016. The Florida Solar Energy Center released a 2015
IECC ERI-compliant version 3/31/2016. Ekotrope plans to release a 2015 IECC ERI/HERS-compliant module in the fall of
2016.
2.
3. There remain "customizable" libraries for construction types, weather and utility data content that cannot be policed easily
by code enforcement at plan review.
4.
5. There is not yet an open source interpretation layer for calculating an ERI/HERS Index that all HERS software programs
must use for objective analysis by code enforcement.
There is questionable validity of a volatile, single-solution-based ERI/HERS scoring system. In other words, the use of a
single number to demonstrate IECC code compliance.[x] (https://cdpaccess.com/public-comment/edit/16283#_edn10)
1. In every Climate Zone, Conditioned Floor Area (CFA) is the most important and [most] volatile characteristic of ERI/HERS
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Index. For Zones 4 and 5 [Corresponding ERI/HERS Indices] can vary 15 to 18 points around a median set of IECC
Baseline, code compliant building characteristics.
2.
3. "It seems clear any HERS-based code compliance path in any location would need to account for house size using a
logarithmic relationship," which is not the case in the language proposed for 2018 IECC.[x] (https://cdpaccess.com/publiccomment/edit/16283#_edn10)This means, larger houses (s.f.) receive more favorable (lower) ERI/HERS Indices
compared to smaller houses.
4.
5. "The Corresponding HERS Index is also quite volatile with respect to CFA and HVAC efficiency,"[x]
(https://cdpaccess.com/public-comment/edit/16283#_edn10)allowing lower ERI/HERS Indices for homes with poorly
performing building envelopes.
6.
7. "Understanding this volatility across multiple home characteristics reveals 'real-world differences' among homes complying
with the IECC Section 406 ERI path and its Section 405 Performance path."[x] (https://cdpaccess.com/publiccomment/edit/16283#_edn10)
8.
9. "The [proposed] ERI/HERS Index path ... keys on no [specific] building characteristics, making it easy to express—in a
single number for each zone—at the expense of not being responsive to variations in [home] characteristics."[x]
(https://cdpaccess.com/public-comment/edit/16283#_edn10)
10.
11. HERS/ERI calculations are more complicated than Prescriptive submittals or REScheck, and take more time to review,
placing burdens on code enforcement. There is concern that these types of sophisticated reviews would simply not take
place, thereby leading unverified structures to be built.
End Notes.
[i] (https://cdpaccess.com/public-comment/edit/16283#_ednref1) The History of RESNET (http://www.resnet.us/about/ourhistory (http://www.resnet.us/about/our-history%20accessed%207/20/2016%C2%A0accessed%207/20/2016))
[ii] (https://cdpaccess.com/public-comment/edit/16283#_ednref2) RESNET/ICC 301-2014 Addendum B-2015
(http://www.resnet.us/blog/resnet-consensus-standards/ (http://www.resnet.us/blog/resnet-consensus-standards/))
[iii] (https://cdpaccess.com/public-comment/edit/16283#_ednref3) RESNET/ICC 301-2014 Addendum C-201X, Whole-House
Mechanical Ventilation (http://www.resnet.us/blog/resnet-consensus-standards/ (http://www.resnet.us/blog/resnet-consensusstandards/))
[iv] (https://cdpaccess.com/public-comment/edit/16283#_ednref4) Interpretation No. 301-2014-07, RESNET/ICC 301-2014
Water Heater EF (http://www.resnet.us/blog/resnet-consensus-standards/ (http://www.resnet.us/blog/resnet-consensusstandards/))
[v] (https://cdpaccess.com/public-comment/edit/16283#_ednref5) RESNET Forms Standard Development Committee 900 –
Quality Assurance, September 23rd, 2014, (https://www.resnet.us/about/standard_development_committee_900)
[vi] (https://cdpaccess.com/public-comment/edit/16283#_ednref6) Quality Improvement Working Group on Quality Assurance
RESNET Quality Assurance Options – Final Report 10/3/2014,
(http://www.resnet.us/professional/about/QI_Working_Group_RESNET_QA_Options_10-03-14_to_QI_Taskforce.pdf)
[vii] (https://cdpaccess.com/public-comment/edit/16283#_ednref7) Texas HERO Member Response to Energy Vanguard Blog,
Allison Bailes, Posted 8/29/2014. http://www.energyvanguard.com/blog-building-science-HERS-BPI/bid/76604/Why-IsRESNET-Limiting-Its-Options-for-Improvement (http://www.energyvanguard.com/blog-building-science-HERSBPI/bid/76604/Why-Is-RESNET-Limiting-Its-Options-for-Improvement)
[viii] (https://cdpaccess.com/public-comment/edit/16283#_ednref8) Is RESNET Limiting Its Options for Improvement? Energy
Vanguard Blog, Allison Bailes, Posted 8/29/2014. http://www.energyvanguard.com/blog-building-science-HERSBPI/bid/76604/Why-Is-RESNET-Limiting-Its-Options-for-Improvement (http://www.energyvanguard.com/blog-building-scienceHERS-BPI/bid/76604/Why-Is-RESNET-Limiting-Its-Options-for-Improvement)
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[ix] (https://cdpaccess.com/public-comment/edit/16283#_ednref9) White Paper Report on Enhancing HERS QA Oversight, by
Building Energy Resources, 8/15/2014 (http://www.theber.com/EnhancedQAO.php)
[x] (https://cdpaccess.com/public-comment/edit/16283#_ednref10) PNNL Technical Report - RESNET HERS Index Values
Corresponding to Minimal Compliance with the IECC Performance Path, PNNL-22560, Taylor T., Mendon. V, May
2014. https://www.energycodes.gov/sites/default/files/documents/HERSandIECCPerformancePath_TechnicalReport.pdf
(https://www.energycodes.gov/sites/default/files/documents/HERSandIECCPerformancePath_TechnicalReport.pdf)

Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Disapprove.
Commenter's Reason: There are many problems with this proposal. Under the current version of the ERI, multiple programs
or standards could be used. Now, only one standard can be used. In addition, there are several problems with the HERS
Index that have been documented by several parties (e.g., get a better score just by building a larger house). Also, there are
issues with the process for making updates to the RESNET Standard.
RE166-16
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RE167-16
R406.3 (IRC N1106.3), R406.3.1 (IRC N1106.3.1), Table R406.3.1 (New) [IRC Table N1106.3.1 (New)], R406.4 (IRC
N1106.4), R406.6.2 (IRC N1106.6.2), R406.6.3 (IRC N1106.6.3), R406.7.1 (IRC N1106.7.1)
Proposed Change as Submitted
Proponent : Chris Mathis, Mathis Consulting Company (chris@mathisconsulting.com)
2015 International Energy Conservation Code
Revise as follows:
R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index (ERI) shall be a numerical integer value that is based on a
linear scale constructed such that the ERI reference design has an Index value of 100 and a residential building that uses no
net purchased energy has an Index value of 0. Each integer value on the scale shall represent a 1-percent change in the total
primary energy use of the rated designproposed design relative to the total primary energy use of the ERI reference design.
The ERI shall consider all energy used in the residential building.
Add new text as follows:
R406.3.1 (N1106.3.1) ERI Calculations Equations 4-1, 4-2 and 4-3 shall be used to calculate the ERI for the proposed
design.
ERI = PEC / RPEC * 100

(Equation 4-1)

where:
PEC = Total Primary Energy Consumption of the proposed design
= Σ(TEUef * PEFef)
(Equation 4-2)
RPEC = Total Primary Energy Consumption of the ERI reference design
= Σ(RTEUef * PEFef)
(Equation 4-3)
and where:
TEUef = Total site energy use for the proposed design
RTEUef = Total site energy use for the reference design
PEFef = Primary energy conversion factor for each energy form as indicated in Table R406.3.1.
TABLE R406.3.1 (N1106.3.1)
PRIMARY ENERGY FACTORS BY ENERGY FORM
Energy Form
Imported Electricity
Imported Natural Gas
Imported Steam
Imported Hot Water
Imported Chilled Water
Imported Fuel Oil
Imported Propane
Imported Coal and Other
Exported Electricity
Exported Steam
Exported Hot Water
Exported Chilled Water

Primary Energy Factor (PEFef)
3.15
1.09
1.45
1.35
1.04
1.19
1.15
1.05
3.15
1.45
1.35
1.04

Revise as follows:
R406.3.1 R406.3.2 (N1106.3.2) ERI reference design. The ERI reference design shall be configured such that it meets the
minimum requirements of the 2006 International Energy Conservation Code prescriptive requirements for a residential building
with electric heating, cooling, water heating, range oven, and dryer.
The proposed residential building shall be shown to have an annual total normalized modified load less than or equal to the
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annual total loads of the ERI reference design.
R406.4 (N1106.4) ERI-based compliance. Compliance based on an ERI analysis requires that the rated proposed design be
shown to have an ERI less than or equal to the appropriate value listed in Table R406.4 when compared to the ERIreference
design.
R406.6.2 (N1106.6.2) Compliance report. Compliance software tools shall generate a report that documents that the ERI of
the rated proposed design complies with Sections R406.3 and R406.4. The compliance documentation shall include the
following information:
1. Address or other identification of the residential building.
2. An inspection checklist documenting the building component characteristics of the rated proposed design. The
inspection checklist shall show results for both the ERI reference design and the rated proposed design, and shall
document all inputs entered by the user necessary to reproduce the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations,
compliance for any orientation shall be permitted by documenting that the building meets the performance requirements in
each of the four (north, east, south and west) cardinal orientations.
R406.6.3 (N1106.6.3) Additional documentation. The code official shall be permitted to require the following documents:
1. Documentation of the building component characteristics of the ERI reference design.
2. A certification signed by the builder providing the building component characteristics of the rated proposed design.
3. Documentation of the actual values used in the software calculations for the rated proposed design.
R406.7.1 (N1106.7.1) Minimum capabilities. Calculation procedures used to comply with this section shall be software tools
capable of calculating the ERI as described in Section R406.3, and shall include the following capabilities:
1. Computer generation of the ERI reference design using only the input for the rated proposed design.The calculation
procedure shall not allow the user to directly modify the building component characteristics of the ERI reference
design.
2. Calculation of whole building, as a single zone, sizing for the heating and cooling equipment in the ERI reference
design residence in accordance with Section R403.7.
3. Calculations that account for the effects of indoor and outdoor temperatures and part-load ratios on the performance of
heating, ventilating and air-conditioning equipment based on climate and equipment sizing.
4. Printed code official inspection checklist listing each of the rated proposed design component characteristics
determined by the analysis to provide compliance, along with their respective performance ratings.
Reason: This proposed revision focuses on three important changes to the code:
1. Shifting ERI-based compliance to PRIMARY ENERGY CONSUMPTION [rather than the "normalized modified end use
loads (nMEUL)" – currently referenced in the code and used only in RESNET Standard 301 and therefore problematic
with respect to proprietary exclusion within the code]. PRIMARY ENERGY CONSUMPTION is a well understood and
proven technique used by ASHRAE and others, provides equitable treatment of all technologies based on their impact on
primary energy resources rather than on nMEUL, and prevents gaming of the ERI compliance approach as currently
exists. The use of PRIMARY ENERGY CONSUMPTION also allows for easy conversion of ERI-based compliance values
to carbon equivalent metrics, for which there is growing demand in the residential market.
2. Establishing a SINGLE BASELINE home as the reference design. The 2006 IECC-compliant reference design home is set
to be an all-electric one for consistent comparison when using the ERI compliance path. This prohibits gaming of ERIbased compliance by establishing a single baseline against which all ERI values are calculated.
3. Changing "rated design" to "proposed design" in this section, opting to utilize an already code-defined term. "Proposed
design" has long been used in the code for performance-based compliance calculations. It is also the appropriate term for
performance–based compliance using the ERI methodology.
Additional justification – Objective 1:
The nMEUL methodology currently in Section 406 creates (unintended) biases that unfortunately result in favoring one energy
form over another. For example, homes using NAECA minimum efficiency electric resistance storage water heating receive an
identical HERS score and ERI value as a NAECA minimum gas storage water heater, even though both the annual energy
costs and primary energy consumption are higher for the resistance water heater than for the gas water heater (typically twice
as high). This bias in nMEUL results in HERS ratings and ERI values that favor ultra-high efficiency gas technologies (such as
gas heat pumps) and low-efficiency electric technologies. This proposal fully eliminates this fundamental technical flaw in ERIbased compliance currently in Section 406.
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Site energy measurement — a calculation of the energy consumed by an appliance at the end-use point — neither accounts for
combined fuel use (ex., electric component of furnaces or combined heat and power) nor the substantial energy lost and
emissions created throughout the extraction, processing, transportation, conversion, and distribution components of energy
use. Alternatively, PRIMARY ENERGY CONSUMPTION – by definition – does account for the energy losses that occur in the
production and delivery of the many types of energy that may be used in residential buildings.
The energy meter(s) on a home is only the end of a long series of energy transformations and movements. To ignore the
original source of the energy implies that energy appears as if by magic at the meter, and upstream energy losses are not
relevant to the building. Using that argument, 1 Btu of electricity would be considered the same as 1 Btu of natural gas,
propane, or fuel oil. This would be fine if each form of energy were equivalent. They are not. For example, the versatility of
electricity – easily converted to light, heat, motion, etc. – is why users pay a premium for it over other forms (ex., wood, gas,
oil).
Focusing on site energy efficiency alone promotes irrational design decisions. Codes, standards, regulations, voluntary
initiatives, and incentive programs using site energy metrics create and maintain a perverse market advantage to a selection of
technologies (ex., electric resistance heating) that have lower initial cost, but that have higher operating cost, lower full-fuelcycle efficiency, and higher GHG emissions. This is a key reason source energy-based criteria are used by several private and
public sector stakeholders, including RESNET (see referenced links below).
This proposal's primary energy performance methodology provides equitable treatment of ALL energy consuming technologies
based on their primary energy impact, not their site energy impact (nor normalized modified site energy load impact). It does not
prohibit any technology, but equitably rewards and penalizes technologies in the home rating based on their PRIMARY
ENERGY performance. It uses single national primary energy conversion factors to avoid rewarding or penalizing a home
simply based on its location (similar to the Section R405 performance option).
The primary energy conversion factors in proposed Table 406.3 are from Table J.1 of ANSI/ASHRAE Standard 105.
Primary energy methodologies are implemented easily and now are recognized and used in the United States and
internationally. The following list illustrates the numerous domestic and international codes, standards, and initiatives that are
successfully incorporating primary energy methodologies:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

17.
18.

DOE Home Energy Score Tool, 2010. US Department of Energy.
2012 California Green Building Standards Code (CALGreen), 2012.
LEED Programs. 2012. US Green Building Council.
International Green Construction Code. 2015. International Code Council.
EPA Energy Star Buildings and Plants rating and labeling program (including Portfolio Manager and Target Finder). 2012.
EPA.
ASHRAE Building Energy Quotient Labeling Program (As Designed, and In Operation). 2012. ASHRAE.
DOE Commercial Building Asset Rating Program. 2012. US Department of Energy.
Green Globes for Commercial Buildings. 2012. Green Building Initiative.
PlaNYC's Greener, Greater Buildings Plan (annual benchmarking and disclosure of energy usage). 2012.
Standard Methods of Determining, Expressing and Comparing Building Energy Performance and Greenhouse Gas
Emissions. ANSI/ASHRAE Standard 105-2014
Benchmarking of Federal Facilities Building Energy Use Benchmarking Guidance. 2010. EISA Section 432. US Dept of
Energy/Energy Efficiency & Renewable Energy (EERE).
National Academy of Sciences Review of Site (Point-of-Use) and Full-Fuel-Cycle Measurement Approaches to DOE/EERE
Building Appliance Energy-Efficiency Standards. 2009.
DOE Policy to use full-fuel-cycle measures of energy use and greenhouse gas and other emissions in the national impact
analyses and environmental assessments included in rulemakings for future energy conservation standards.
The Greenhouse Gases, Regulated Emissions and Energy Use in Transportation Model. 2015. Argonne National
Laboratory.
Source Energy and Emission Factors for Energy Use in Buildings. 2007. National Renewable Energy Laboratory, Authors
M. Deru and P. Torcellini.
Providing Credit Toward Energy Efficiency Goals for Cost-Effective Projects Where Source Energy Use Declines But Site
Energy Use Increases. Section 502(e) Guidance. 2004. US Department of Energy/Energy Efficiency & Renewable Energy
(EERE).
European Standard EN 15603 Energy performance of buildings. Overall energy use and definition of energy ratings.
2008. European Committee for Standardization.
European Standard EN 15217 Energy Performance of Buildings – Methods for Expressing Energy Performance and for
Energy Certification of Buildings. 2007. European Committee for Standardization.
All of these codes, standards, rating programs, and policies acknowledge the limitations and deficiencies of site energybased metrics in achieving their energy efficiency and GHG emission reduction objectives, and have selected primary
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energy efficiency metrics and related GHG emission calculations as the technical basis of compliance requirements or
analysis methodology. These voluntary and regulatory initiatives illustrate the strong technical justification and support for
the use of PRIMARY ENERGY as the basis of the ERI compliance path in place of the flawed nMEUL approach.
Additional Justification – Objective 2:
This revision also specifies a single electric reference design for heating, cooling, water heating, range, oven, and dryer
systems in R406.3.2.
A single baseline reference design provides an equitable credit or penalty to all technologies irrespective of energy form or
technology design. It establishes fixed reference home performance requirements BEFORE making the technology and energy
choices for the residential building. It is critical for equitable implementation of ERI compliance requirements. A single reference
design methodology creates a level playing field for all technology and energy forms and provides equitable treatment of
advanced renewable, waste heat recovery, hybrid, and multi-fuel technology options. It is especially important for equitable and
consistent evaluation of on-site power generation and combined heat and power systems.
This revision is consistent with the single reference building methodology in the performance path in IgCC; ASHRAE Standards
90.1, 100, and 189.1; ASHRAE's bEQ program; EUI calculations from the EPA in the Energy Star Buildings program; and the
DOE Home Energy Score Tool. Each of these methodologies establishes a single reference building as the basis of their
energy rating and efficiency compliance requirements. A consistent single standard reference design methodology will improve
the adoptability of the ERI compliance path by ensuring transparency and equity for all technologies and eliminating confusion
at jurisdictional levels.

Cost Impact: Will not increase the cost of construction
This proposal does not change the minimum compliance requirements. The proposal does change the methodology used to
determine the Energy Rating Index. This methodology provides greater design flexibility due to primary energy benefits not
captured in the current normalized modified end use loads method and thus does not affect the cost of construction.

RE167-16 :
R406.3MATHIS13264
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The Committee's prior action for approval on RE166-16 was to provide a simple method for the ERI
compliance path.This proposal adds more complexity that isn't needed. Use of the terms "import" and "export" are confusing to the
design professional.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Approve as
Submitted.
Commenter's Reason: The "Committee Reason" for disapproval is based on simplification; however, this simplification comes
at the cost of accurately measuring energy consumption in consistent and comprehensive terms. Soure or "primary" energy
metrics are well-understoond and used in many federal and state energy performance programs. However, to "simply" these
approaches by removing the source energy multiplier approach produces misleading results. After all, is an electric resistance
furnace really providing consumers with 96%+ efficiency? If that were true, it would be appropriate to press these inherently
"wasteful" products as the baseline for space heating efficiency. All the proponent's approach does is to make this common
sense and comparatively consistent perspective quantitative. To ignore the logic of these sorts of metrics is to take the path for
wasting energy and climate resources.
RE167-16
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RE168-16
R406.3.1(IRC N1106.3.1), R406.4(IRC N1106.4), Table R406.4.1 (New) [IRC Table N1106.4.1 (New)], R406.6(IRC N1106.6),
R406.6.1(IRC N1106.6.1), R406.7(IRC N1106.7), R406.7.1 (IRC N1106.7.1) R406.7.2(IRC N1106.7.2), R406.7.3(IRC
N1106.7.3)
Proposed Change as Submitted
Proponent : Lauren Urbanek, Natural Resources Defense Council, representing NRDC (lurbanek@nrdc.org)
2015 International Energy Conservation Code
Revise as follows:
R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index (ERI) shall be a numerical integer value that is based on a
linear scale constructed such that the ERI reference design has an Index value of 100 and a residential building that uses no
net purchased energy has an Index value of 0. Each integer value on the scale shall represent a 1-percent change in the total
energy use of the rated design relative to the total energy use of the ERI reference designaccordance with RESNET/ICC 301.
The ERI shall consider all energy used in the residential building.
R406.3.1 (N1106.3.1) ERI reference design. The ERI reference design shall be configured such that it meets in accordance
with the minimum requirements of the 2006 International Energy Conservation Code prescriptive requirements HERS
Reference Home as described in RESNET/ICC 301.
The proposed residential building shall be shown to have an annual total normalized modified load less than or equal to the
annual total loads of the ERI reference design.
R406.4.1 Renewable energy systems. The use of renewable energy systems is permitted to be considered in meeting the
values listed in Table R406.4 only if the ERI for the proposed residential building without renewable energy systems is less
than or equal to the appropriate value listed in Table R406.4.1.

Climate Zone
1

TABLE R406.4.1
Maximum Energy Rating Index
Energy Rating Index
57

2
3

57
57

4

61

5

61

6

61

7

58

8

58

R406.6 Documentation. Documentation of the software used to determine the ERI and the parameters for the residential
building shall be in accordance with Sections R406.6.1 through R406.6.3 R406.6.5.
R406.6.1 Compliance software tools. Documentation verifying that
Software tools used for determining the methods and accuracy of the compliance software tools conform to the provisions of
this section ERI shall be provided to the code officialApproved Software Rating Tools in accordance with RESNET/ICC 301.
R406.7.2 R406.6.4 Specific approval. Performance analysis tools meeting the applicable sections of Section R406 shall be
approved. Tools are permitted Documentation demonstrating the approval of performance analysis tools in accordance with
Section R406.6.1 shall be provided to be theapproved code official. based on meeting a specified threshold for a jurisdiction.
The code official shall approve tools for a specified application or limited scope.
R406.7.3 R406.6.5 Input values. When calculations require input values not specified by Sections R402, R403, R404 and
R405, those input values shall be taken from an approved source RESNET/ICC 301.
Delete without substitution:
R406.7 Calculation software tools. Calculation software, where used, shall be in accordance with Sections R406.7.1
through R406.7.3.
R406.7.1 Minimum capabilities. Calculation procedures used to comply with this section shall be software tools capable of
calculating the ERI as described in Section R406.3, and shall include the following capabilities:
1. Computer generation of the ERI reference design using only the input for the rated design.The calculation procedure
shall not allow the user to directly modify the building component characteristics of the ERI reference design.
2. Calculation of whole building, as a single zone, sizing for the heating and cooling equipment in the ERI reference
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residence
in accordance
Section
R403.7.
3. design
Calculations
that account
for the with
effects
of indoor
and outdoor temperatures and part-load ratios on the performance of
heating, ventilating and air-conditioning equipment based on climate and equipment sizing.
4. Printed code official inspection checklist listing each of the rated design component characteristics determined by the
analysis to provide compliance, along with their respective performance ratings.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ANSI/RESNET/ICC 301-2014: Standard for the Calculation and Labeling of the Energy Performance of Low-Rise Residential
Buildings using an Energy Rating Index First Published March 7, 2014 Republished January 2016
Reason: The purpose of this proposal is two-fold: (a) to formally link the definition of the Energy Rating Index (ERI) to the
ANSI/RESNET/ICC 301-2014 standard and (b) create a reasonable pathway to allow a limited amount of credit for on-site
renewable energy in the 2018 code.
(a) The ERI compliance alternative adopted in the 2015 code outlines a framework for a builder to comply with the code via a
generically-designed energy rating index. While the HERS score, as defined in ANSI/RESNET/ICC 301-2014, is the industry
standard and the most commonly used method to comply with the ERI compliance alternative, the 2015 code does not explicitly
reference the ANSI/RESNET/ICC 301-2014 standard. The HERS score is currently recognized as one possible ERI method,
not the exclusive ERI method. This proposal formalizes that relationship by defining the ERI score as determined by the
ANSI/RESNET/ICC 301-2014 standard.
As written, the 2015 code allows for the possibility that an entity may invent an alternative energy rating index system that
complies with the letter of Section R406, but results in dramatically different energy consumption of a home built to this
compliance alternative. Explicitly referencing ANSI/RESNET/ICC 301-2014 closes this potential loophole and ensures that all
homes built in compliance with Section R406 meet the same standard. The rest of the IECC references established standards
to ensure that the code is as unambiguous as possible. Explicitly referencing ANSI/RESNET/ICC 301-2014 makes Section
R406 structurally consistent with the rest of the code.
The 2015 code is ambiguous about whether or not renewable energy systems are permitted to count toward the ERI value.
The current language specifies that the proposed residential building shall be shown to have an annual total normalized
modified load less than or equal to the annual total loads of the ERI reference design. The presence of a renewable energy
system will not affect the building's total load. However, the code also refers to a scenario where a residential building that uses
zero net purchased energy would have an Index value of zero. This creates an internal contradiction within the existing code
language that is currently left open for interpretation by individual jurisdictions, creating uncertainty for builders and consumers.
This ambiguity will be resolved by referring to the ANSI/RESNET/ICC 301-2014 standard.
(b) Referencing the ANSI/RESNET/ICC 301-2014 resolves the ambiguity of whether or not renewable energy systems are
permitted to count toward the ERI value, but creates an additional issue which must be resolved. The HERS rating system
outlined in ANSI/RESNET/ICC 301-2014 allows a home to have unlimited renewable energy: a home can have a HERS score
of zero, which necessitates a significant contribution of renewable generation. This is the right approach for a rating system,
but is not the right approach for a code. While a rating system encourages competition among home builders and can be used
effectively to assess both new and existing homes, the purpose of a conservation code is to conserve energy by increasing a
home's energy efficiency.
The ERI levels set in the 2015 code were set based on calculations of cost-effective energy efficiency levels, including tradeoffs made against various building envelope options. The analysis during the development of the 2015 ERI levels did not
account for the impact of renewable energy generation. A medium-sized solar installation is worth approximately 35 points. If
unlimited renewable generation was allowed to count toward the ERI score, there is the potential for a substantial portion of the
ERI score to be met with renewable systems, resulting in homes that are even less efficient than the 2009 code. Allowing
unlimited renewable generation would mean that homes could be built with fewer efficiency measures, which would move the
stringency of the conservation code backward. It is NRDC's view that the code should be made more stringent with subsequent
iterations, as long as there are cost-effective improvements to be had.
Builders may have additional incentive to prioritize PV over efficiency. Given the innovative financing options available, builders
may be able to work with solar companies to install PV at no cost of materials or construction. In this situation, the homeowner
then enters into a power purchase agreement directly with the solar provider. If solar is allowed as a substitute for efficiency,
the baseline home will use more energy, the solar system will need to be larger (and therefore more expensive), and the home
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will be more vulnerable to higher bills if and when the solar system is removed. None of these issues factor into the builder's
decision-making, but they directly affect the homeowner over the lifetime of the home. The code is in place to ensure that home
buyers receive a high-quality product that is relatively standardized, no matter where or by whom the home is built. Allowing
unlimited renewable credit to take the place of efficiency measures in the code adds uncertainty for the home buyer.
In addition to the energy conservation intent of the code, homeowners benefit from a more efficient home even if much of their
load is offset by PV or another renewable source. Energy efficiency upgrades promoted in the code, like insulation and air
sealing, are essentially permanent and difficult to remove. While the lifespan of solar panels is improving, the output of the
panels decreases over time. A homeowner will eventually need to replace the panels, which will come at an added expense.
Furthermore, the homeowner could choose to remove the panels at virtually any time. If a home is designed to be built lessefficiently, with solar panels making up the difference, then the homeowner is left with a baseline home that will consume more
energy over its lifespan.
NRDC proposes allowing renewable energy to contribute to the ERI score, but only if the home without renewable energy
meets a certain threshold value, reflected in Table R406.4.1.

Cost Impact: Will not increase the cost of construction
This proposal offers clarification of code language by linking the ERI compliance option to the RESNET standard and
specifying how to account for renewable energy. The proposal only affects homes installing solar panels and using the ERI
compliance path, which is only one compliance option available to builders. The code requirements are not proposed to be
changed, rather clarified for builders choosing this very specific scenario. This proposal does not affect the cost of construction
available to the builder under other compliance options.

Analysis: A review of the standard(s) proposed for inclusion in the code, ANSI/RESNET/ICC 301-2014 (Republished January
2016), with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.

RE168-16 :
R406.3URBANEK12997
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is a similar concept to what the Committee already approved in their prior action on RE166-16. The
langauge concerning HERS reference might be problem.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing The Center for the Polyurethanes Industry of the American
Chemistry Council and the Polyisocyanurate Insulation Manufacturers Association (mfischer@kellencompany.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.4.1 Renewable energy systems. The use of renewable energy systems is permitted to be considered in meeting the
values listed in Table R406.4 only if the ERI for the proposed residential building without renewable energy systems is less
than or equal to the appropriate value listed in Table R406.4.1. When on-site renewable energy is included for compliance
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using the ERI analysis in accordance with this section, the building shall meet the mandatory requirements with Section R406.2
and the building thermal envelope shall be greater than or equal to levels of efficiency and Solar Heat Gain Coefficient in Table
R402.1.2 or Table R402.1.4 of the 2015 International Energy Conservation Code.
Commenter's Reason: RE 168-16 was submitted to clarify the use of ANSI/RESNET/ICC 301-2014 (RESNET 301). While
RESNET 301was not ready for adoption into the 2015 IECC, it was generally understood that it would be proposed for
inclusion into the 2018 IECC as an option for compliance via the ERI path. This modification specifies eligible and mandatory
requirements for compliance under the ERI.
The 2015 IECC ERI path does not address the inclusion of onsite renewable power generation for code compliance using ERI
calculation tools, including RESNET 301. The application of the ERI path and use of software compliance tools require a full
consideration of several pieces of the code, including climate zone, mandatory provisions including backstops, and approved
software tools; none of these code provisions stand alone. A review of the bibliography included with the reason statement for
RE173 provides additional background on the inclusion of RESNET 301 into the IECC; and the HERS Index paper (Dillon)
includes a reference to the inclusion of onsite power production.
The Center for the Polyurethanes Industry (CPI) of the American Chemistry Council (ACC) recommends an approach that
provides for the use of onsite renewable power production for ERI path compliance while maintaining rigorous energy
conservation standards.
ACC recommends approval of RE 168-16 as modified by this public comment, which will:
• Permit onsite power production to be used to offset energy use and included in the ERI calculation under Section R406.
• Establish a more stringent backstop for the ERI path when on-site renewable energy is included in the ERI analysis by setting
the baseline for mandatory minimum envelope efficiency with the 2015 IECC prescriptive path.
• Retain the current 2009 IECC prescriptive path backstops for ERI calculation of buildings that do not incorporate on- site
power production.
As the use of distributed generation in homes becomes more prevalent, it is important to address its role in the building energy
code. This public comment establishes an easily enforceable path that safeguards current efficiency levels and allows for the
responsible use of onsite power that does not cannibalize current efficiency levels.
Public Comment 2:
Proponent : Lauren Urbanek, representing NRDC (lurbanek@nrdc.org) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.3.1 (N1106.3.1) ERI reference design. The ERI reference design shall be configured in accordance with the HERS
Reference Home as described in RESNET/ICC 301.
The proposed residential building shall be shown to have an annual total normalized modified load less than or equal to the
annual total loads of the ERI reference design.
Commenter's Reason: This proposal should be approved as modified. The proposal serves two purposes: (a) to formally link
the definition of the Energy Rating Index (ERI) to the ANSI/RESNET/ICC 301-2014 standard and (b) create a reasonable
pathway to allow a limited amount of credit for on-site renewable energy in the 2018 code.
Purpose (a) of this proposal serves the same function as RE166-16, the RESNET proposal to reference the
ANSI/RESNET/ICC 301 standard in the ERI path of the code. The language in this part of the proposal was modified by
striking out section R406.3.1, to be identical to the language approved by the Technical Advisory Committee for RE166-16 at
the hearings held in April 2016 in Louisville, KY.
However, the ANSI/RESNET/ICC 301 standard does not include a limit on the amount of on-site power generation that may be
used to comply with the ERI score. If RE166-16 was to be adopted without adopting any other proposal to limit on-site
generation, there is the real risk that a substantial portion of the ERI score could be met with renewable generation systems,
thereby undercutting the energy efficiency goals of the code. A medium-sized solar PV installation is worth approximately 35
ERI points, meaning homes could be built with fewer efficiency measures, which would result in homes that are less efficient
than the 2009 code. This would create chaos for both state and local adoption levels, as this would result in a rollback of the
state's code. An unlimited solar provision would also create confusion for code officials enforcing the code, as they would have
little idea if the system was optimally installed. That being said, it is reasonable to recognize the benefits of on-site renewable
energy generation in the code and to provide a limited amount of credit to builders who choose to utilize this option for their
customers. Therefore, purpose (b) of this proposal is necessary in order to protect consumers and ensure that efficiency is
prioritized while recognizing the code's power as a policy tool.
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This proposal should be approved regardless of the other proposals that passed the TAC. Leading Builders of America's
proposal RE173-16 proposes to increase the ERI scores in Table 406.4. Even if that proposal is upheld (which NRDC does
not support), this proposal, RE168-16, can and should be approved. As states adopt the ERI path with various modifications to
the scores, this proposal puts in place a reasonable, easy-to-understand framework for allowing a limited amount of renewable
energy.
Builders may have additional incentive to prioritize renewable energy, particularly PV, over efficiency. Given the innovative
financing options available, builders may be able to work with solar companies to install PV at no cost of materials or
construction. In this situation, the homeowner then enters into a power purchase agreement directly with the solar provider. If
solar is allowed as a substitute for efficiency, the baseline home will use more energy, the solar system will need to be larger
(and therefore more expensive), and the home will be more vulnerable to higher bills if and when the solar system is removed.
None of these issues factor into the builder's decision-making, but they directly affect the homeowner over the lifetime of the
home. A recent study by the Florida Solar Energy Center (available at http://www.fsec.ucf.edu/en/publications/pdf/FSEC-CR2025-16.pdf (http://www.fsec.ucf.edu/en/publications/pdf/FSEC-CR-2025-16.pdf)) found that complying with the 2015 ERI
scores is highly cost-effective for consumers in all climate zones, with a savings-to-investment ratio of greater than two
in all cases (meaning that homeowners save more than double their investment in increased efficiency). The same study found
that it is much more cost-effective for a homeowner to comply with the ERI scores using only energy efficiency than
by using renewable energy. The code is in place for the benefit of the end user: the homeowner. A strong code ensures
that home buyers receive a high-quality product that is relatively standardized, no matter where or by whom the home is built.
Allowing unlimited renewable credit to take the place of efficiency measures in the code adds uncertainty for the home buyer.
In addition to the energy conservation intent of the code, homeowners benefit from a more efficient home even if much of their
load is offset by PV or another renewable source. Energy efficiency upgrades promoted in the code, like insulation and air
sealing, are essentially permanent and difficult to remove. While the lifespan of solar panels is improving, the output of the
panels decreases over time. A homeowner will eventually need to replace the panels, which will come at an added expense.
Furthermore, the homeowner could choose to remove the panels at virtually any time. If a home is designed to be built lessefficiently, with solar panels making up the difference, then the homeowner is left with a baseline home that will consume more
energy over its lifespan.
NRDC proposes allowing renewable energy to contribute to the ERI score, but only if the home without renewable energy
meets a certain threshold value, reflected in Table R406.4.1. This proposal should be approved as modified.

RE168-16
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RE170-16
R406.3.1 (IRC N1106.3.1)
Proposed Change as Submitted
Proponent : Craig Conner, representing self (craig.conner@mac.com); Kendra Cardinale, representing Building Quality
2015 International Energy Conservation Code
Revise as follows:
R406.3.1 (N1106.3.1) ERI reference design. The ERI reference design shall be configured such that it meets the minimum
requirements of the 2006 International Energy Conservation Code prescriptive requirements.

The proposed residential building shall be shown to have an annual total normalized modified load energy cost less than or
equal to the annual total loads energy cost of the ERI reference designERI reference design based on RESNET 301.
The ERI shall be computed based on the energy cost of the proposed building compared to the energy cost of the reference
design building in accordance with Equation 4-1 instead of Section 4.1 of RESNET 301.
ERI = (proposed design) / (reference design). (Equation 4-1)
where,
proposed design = annual energy cost for proposed building
reference design = annual energy cost for reference design building
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ICC/RESNET 301-2014, Standard for the Calculation and Labeling of the Energy Performance of Low-Rise Residential
Buildings using the HERS Index,(Republished January 15, 2016)

Reason: This change retains most of the RESNET calculation, but specifies the use of energy cost. Energy cost is already
used in the IECC. A proposed building with an energy cost less than or equal to the IECC building would comply.
The part of the HERS index calculation replaced by this change is inconsistent with the IECC. That calculation, shown below, is
effectively proprietary. The IECC should not require a calculation that is only used by those associated with RESNET. The
"proprietary" calculation would become "energy cost" with this change. To see how odd that calculation is, just try to read the
RESNET calculation below.
The language in ANSI/RESNET 301-2014 that is removed by this change is shown below:
4.1 Determining the HERS Index.The HERS Index for a residential building shall be determined in accordance with Sections
4.1.1 and 4.1.2.
4.1.1. Calculating End Use Loads. The normalized Modified End Use Loads (nMEUL) for space heating and cooling and
domestic hot water use shall each be determined in accordance with Equation 4.1-1:
nMEUL = REUL * (nEC_x / EC_r)

(Eq 4.1-1)

where:
nMEUL = normalized Modified End Use Loads (for heating, cooling, or hot water) as computed using an Approved Software
Rating Tool.
REUL = Reference Home End Use Loads (for heating, cooling or hot water) as computed using an Approved Software Rating
Tool.
nEC_x = normalized Energy Consumption for the Rated Home's end uses (for heating, including Auxiliary Electric
Consumption, cooling or hot water) as computed using an Approved Software Rating Tool.
EC_r = estimated Energy Consumption for the Reference Home's end uses (for heating, including Auxiliary Electric
Consumption, cooling or hot water) as computed using an Approved Software Rating Tool.
and where:
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nEC_x = (a* EEC_x – b)*(EC_x * EC_r * DSE_r) / (EEC_x * REUL)

(Eq 4.1-1a)

where:
EC_x = estimated Energy Consumption for the Rated Home's end uses (for heating, including Auxiliary Electric Consumption,
cooling or hot water) as computed using an Approved Software Rating Tool.
EEC_x = Equipment Efficiency Coefficient for the Rated Home's equipment, such that EEC_x equals the energy consumption
per unit load in like units as the load, and as derived from the Manufacturer's Equipment Performance Rating (MEPR) such that
EEC_x equals 1.0 / MEPR for AFUE, COP or EF ratings, or such that EEC_x equals 3.413 / MEPR for HSPF, EER or SEER
ratings.
DSE_r = REUL/EC_r * EEC_r
For simplified system performance methods, DSE_r equals 0.80 for heating and cooling systems and 1.00 for hot water
systems [see Table 4.2.2(1)]. However, for detailed modeling of heating and cooling systems, DSE_r may be less than 0.80 as
a result of part load performance degradation, coil air flow degradation, improper system charge and auxiliary resistance
heating for heat pumps. Except as otherwise provided by these Standards, where detailed systems modeling is employed, it
must be applied equally to both the Reference and the Rated Homes.
EEC_r = Equipment Efficiency Coefficient for the Reference Home's equipment, such that EEC_r equals the energy
consumption per unit load in like units as the load, and as derived from the Manufacturer's Equipment Performance Rating
(MEPR) such that EEC_r equals 1.0 / MEPR for AFUE, COP or EF ratings, or such that EEC_r equals 3.413 / MEPR for HSPF,
EER or SEER ratings and where the coefficients 'a' and 'b' are as defined by Table 4.2.1(1) below:
Table 4.2.1(1) Coefficients "a" and "b"
Fuel type and End Use

a

b

Electric space heating

2.2561

0

Fossil fuel* space heating

1.0943

0.4030

Biomass space heating

0.8850

0.4047

Electric air conditioning

3.8090

0

Electric water heating

0.9200

0

Fossil fuel* water heating

1.1877

1.0130

*Such as natural gas, liquid propane gas, fuel oil
4.1.2. Calculating the HERS Index. The HERS Index shall be determined in accordance with Equation 4.1-2:
HERS Index = PEfrac * (TnML / TRL) * 100

(Eq 4.1-2)

where:
TnML = nMEUL HEAT + nMEULCOOL + nMEULHW + EULLA (MBtu/y).
TRL = REUL HEAT + REULCOOL + REULHW + REULLA (MBtu/y).
and where:
EULLA = The Rated Home end use loads for lighting, appliances and MELs as defined by Section 4.2.2.5.2, converted to
MBtu/y, where MBtu/y = (kWh/y)/293 or (therms/y)/10, as appropriate.
REULLA = The Reference Home end use loads for lighting, appliances and MELs as defined by Section 4.2.2.5.1, converted
to MBtu/y, where MBtu/y = (kWh/y)/293 or (therms/y)/10, as appropriate.
and where:
PEfrac = (TEU - OPP) / TEU
TEU = Total energy use of the Rated Home including all rated and non-rated energy features where all fossil fuel site energy
uses (Btufossil) are converted to equivalent electric energy use (kWheq) in accordance with Equation 4.1-3.
OPP = On-Site Power Production as defined by Section 5.1.1.4 of this Standard.
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kWheq = (Btufossil * 0.40) / 3412

(Eq 4.1-3)

Cost Impact: Will not increase the cost of construction
The RESNET 301 standard uses a significantly different calculation from the IECC's energy cost calculation. As a
consequence, some have set the required "score" lower to ensure that a RESNET-scored house is really going to meet the
IECC. Moving the RESNET calculation to the IECC-type cost calculation will tend to reduce the need to make the ERI score so
low. Therefore, by aligning the IECC and RESNET calculation this proposed change will tend to reduce the cost of
construction.
RE170-16 :
R406.3.1CONNER12917
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The Committee approved a prior proposal for using the RESNET 301 standard for the ERI compliance path.
That directs these discussions of source energy issues and energy cost issues into the hands of those involved in that standard
process. As such this isn't something that the cost needs to have in it.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Craig Conner, representing self (craig.conner@mac.com) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.3.1 (N1106.3.1) ERI reference design. The ERI reference design shall be configured such that it meets the minimum
requirements of the 2006 International Energy Conservation Code prescriptive requirements.
The Energy Rating Index (ERI) shall be determined in accordance with ANSI/RESNET/ICC 301.
Alternatively, the proposed residential building shall be shown to have an annual energy cost less than or equal to the annual
energy cost of the ERI reference design based on RESNET 301. The ERI shall be computed based on the energy cost of the
proposed building compared to the energy cost of the reference design building in accordance with Equation 4-1 instead of
Section 4.1 of RESNET 301.
ERI = (proposed design) / (reference design). (Equation 4-1)
where,
proposed design = annual energy cost for proposed building
reference design = annual energy cost for reference design building
Commenter's Reason: This change allows the option for an ERI based on energy cost. It accommodates an energy cost
change RESNET is currently considering for the ERI. It accelerates broader use of the ERI for those already using
energy cost.
RESNET has a task group looking at using energy cost for the ERI. As in IECC Section R405.3, the energy cost of the
proposed home would be compared to the energy cost of the RESNET 301 reference design home. The 2018 IECC can only
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reference the existing ANSI/ICC/RESNET 301-2014, not a future version. However, the 2018 IECC/IRC can be set up to allow
that future RESNET change by making energy cost an option in the ERI.
Cost-based tradeoffs are preferred by most. The IECC uses energy cost as described in the IECC's performance calculation in
Section R405.3 Section. Because cost-based tradeoffs are already widely used, this change means others will have less to
change to use the ERI path.
RESNET 301's primary functions are to define a base case ("reference design"), specify the minimum rated features, and
specify certification/labeling. This change would retain all those RESNET 301 functions without modification. This change
simply allows energy cost instead of the complicated equation with the odd name ("normalized modified end use load"), shown
above in the original proposal.
The RESNET existing equation was developed as a "compromise" between gas and electric interests many years ago. Neither
gas nor electric interests like that equation now. Gas and electric parties recently made competing and significantly different
proposals for gas and electric calculations. Both gas and electric parties view energy cost as an acceptable second choice, an
acceptable option. Both gas and electric parties are involved in the RESNET task group to explore how energy cost could be
integrated into RESNET 301.
A different proposal (RE166) corrects another RESNET 301 standard issue with ventilation. RE166 and this change work fine
together. Both changes should be approved.
This change helps to set up RESNET 301 and the ERI for greater use in the future.

RE170-16
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RE173-16
Table R406.4 (IRC Table N1106.4)
Proposed Change as Submitted
Proponent : Amanda Hickman, InterCode Incorporated, representing Leading Builders of America
(amanda@intercodeinc.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE R406.4 (N1106.4)
MAXIMUM ENERGY RATING INDEX
CLIMATE ZONE
1
2
3
4
5
6
7
8

ENERGY RATING INDEX
5257
5257
5157
5462
5561
5461
5358
5358

Reason: Some estimates have put the ERI scores for homes built to the 2015 prescriptive code as high as 79. This proposal is
intended to produce substantial additional energy savings compared to the current or proposed levels of prescriptive
requirements in the 2015 IECC, while allowing considerably greater flexibility to builders using a method with which a large
segment of the market is already familiar. This flexibility is likely to result in lower construction costs for any given level of
energy efficiency. Builders who do not make use of this proposed method are still able to comply with the code using any of the
existing compliance pathways.
The revised ERI values in the proposal were based on an additional 10 percent savings beyond 2012 with 2014 NAECA HVAC
and water heating equipment efficiencies. The values can also be achieved using heating, cooling, and water heating
equipment efficiency levels higher than NAECA minimum levels in the Northern and Southern parts of the country. The
resulting ERI values are considered cost effective in all climate zones and will result in increased efficiency for residential
construction over the 2012 IECC.
While the ERI values will provide flexibility, the 2009 IECC residential envelope requirements have been set as a backstop in
the ERI path for the least efficient level of efficiency for insulation R-values, glazing U-factor and SHGC. This proposal also
requires complying with the applicable mandatory requirements to be consistent with the Above Code section in the IECC. And
because energy losses in the domestic hot water distribution system fall outside the scope of the energy rating index as it can
be calculated with 2012 methodology, current code provisions relating to hot water pipe insulation are mandatory as well.
Since the final action hearings and publication of the 2015 IECC, the "Standard for the Calculation and Labeling of the Energy
Performance of Low-Rise Residential Buildings using the Energy Rating Index" (ANSI/RESNET/ICC 301-2014) was published.
This standard development change required software vendors to make changes to their software to comply with the
requirements of the new standard.
These changes have caused the ERI scores to increase by an estimated 2 to 3 points due to infiltration and ventilation
changes, and decrease by an estimated 1 to 2 points due to changes related to efficient domestic water heating. This results in
a net change of 1 to 2 points in ERI Scores.
The proposed ERI numbers take all of the aforementioned adjustments into account.
Sources:
1.

RE188-13 Public Comment #2 Reason statement: Eric Makela, Britt/Makela Group, representing self, Ron Burton,
representing Leading Builders of America, David Goldstein, representing National Resource Defense Council, and Meg
Waltner, representing National Resource Defense Council
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2.

"Upcoming Changes to the HERS Index and Potential Impact on HERS Index Scores"

Bibliography:

Cost Impact: Will not increase the cost of construction
Because this proposal provides more flexibility, it is likely to result in lower construction costs for any given level of energy
efficiency.
RE173-16 :
TABLE R406.4HICKMAN13156
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The revised index numbers are realistic and are still difficult to achieve. There have been changes in the
RESNET standards because of water heating equipment so the revised index numbers cannot be compared to the current index
numbers. The revised index numbers are a compromise that can advocate for the adoption of the IECC without having the ERI
method being ammended out at adoption. In one state where the IECC is adopted and the ERI method is left intact, no one uses
the ERI method because the index numbers are far too difficult to achieve. The revised index numbers might encourage use of the
ERI method to achieve higher performing buildings.
Assembly Motion:
Online Vote Results:
Support: 48.58% (120) Oppose: 51.42% (127)
Assembly Action:

Disapprove
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing The Center for the Polyurethanes Industry of the American
Chemistry Council and the Polyisocyanurate Insulation Manufacturers Association (mfischer@kellencompany.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R406.4 (N1106.4)
MAXIMUM ENERGY RATING INDEX
CLIMATE ZONE
1
2
3
4
5
6
7
8

ENERGY RATING INDEXa
57
57
57
62
61
61
58
58

a. When on-site renewable energy is included for compliance using the ERI analysis per Section R406.4, the building shall
meet the mandatory requirements with Section R406.2 and the building thermal envelope shall be greater than or equal to
levels of efficiency and Solar Heat Gain Coefficient in Table R402.1.2 or Table R402.1.4 of the 2015 International Energy
Conservation Code.
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Commenter's Reason: RE 173-16 was submitted by the Leading Buiders of America (LBA) to adjust the ERI as quantified by
the Energy Rating Index (ERI) values in Table R406.4. (N1106.4) in order to correlate changes with the published version of
ANSI/RESNET/ICC 301-2014 (RESNET 301). While RESNET 301was not ready for adoption into the 2015 IECC, it was
generally understood that it would be proposed for inclusion into the 2018 IECC as an option for compliance via the ERI path.
In fact, RESNET 301 was proposed for inclusion into the 2018 IECC via RE166-16, which was recommended for Approval as
Submitted by the IECC-R Committee. This modification specifies eligible and mandatory requirements for compliance under the
ERI.
The 2015 IECC ERI path does not address the inclusion of onsite renewable power generation for code compliance using ERI
calculation tools, including RESNET 301. The application of the ERI path and use of software compliance tools require a full
consideration of several pieces of the code, including climate zone, mandatory provisions including backstops, and approved
software tools; none of these code provisions stand alone. A review of the bibliography included with the reason statement for
RE173 provides additional background on the inclusion of RESNET 301 into the IECC; and the HERS Index paper
(Dillon) includes a reference to the inclusion of onsite power production.
The Center for the Polyurethanes Industry (CPI) of the American Chemistry Council (ACC) recommends an approach that
provides for the use of onsite renewable power production for ERI path compliance while maintaining rigorous energy
conservation standards.
ACC recommends approval of RE 173-16 as modified by this public comment, which will:
• Permit onsite power production to be used to offset energy use and included in the ERI calculation under Section R406.
• Establish a more stringent backstop for the ERI path when on-site renewable energy is included in the ERI analysis by setting
the baseline for mandatory minimum envelope efficiency with the 2015 IECC prescriptive path.
• Retain the current 2009 IECC prescriptive path backstops for ERI calculation of buildings that do not incorporate on- site
power production.
As the use of distributed generation in homes becomes more prevalent, it is important to address its role in the building energy
code. This public comment establishes an easily enforceable path that safeguards current efficiency levels and allows for the
responsible use of onsite power that does not cannibalize current efficiency levels.
Proponent : Vickie Lovell, InterCode Incorporated, representing Leading Builders of America
(vickie@intercodeinc.com) requests Approve as Submitted.
Commenter's Reason: For comparison, the ERI Values in R406 published in the 2015 and the 2018 Editions of this
International Energy Conservation Code are as follows:
Table R406 ERI Values
Climate
Zone 2015 Proposed
ERI 2018 ERI
1
2
3
4
5
6
7
8

52
52
51
54
55
54
53
53

57
57
57
62
61
61
58
58

During the 2015 code development process 2014 final action hearings, a public comment that would have increased (higher)
ERI values received more than 50% of the voting audience for Approval as Modified, but barely failed to reach the super
majority of 66%. So, there was support at that time to consider adjusting the scores slightly upward.
Since the final action hearings in 2014, there is another reason to increase the scores - the publication of the "Standard for the
Calculation and Labeling of the Energy Performance of Low-Rise Residential Buildings using the Energy Rating Index"
(ANSI/RESNET/ICC 301-2014) has been published.
This new standard change requires software vendors to revise the software they had previously developed for home energy
raters in order to comply with the requirements of the new standard and the new code requirements. These changes have
been completed by all of the vendors. As a result, Energy Rating Index values will increase by 2 to 3 points simply based on the
new requirements of Standard 301-2014 and the text of 2015 IECC. The paper published early in 2015 ("Upcoming Changes to
the HERS Index and Potential Impact on HERS Index Scores", April 2015, predicted that this would occur.
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To investigate the impact of the software changes to the calculation standard on the proposed ERI values, the Dillon Group*, a
home energy rater and energy consulting firm, ran 52 simulations at those specific Index values using the latest software
version from NORESCO. REM/Rate v15.0 is RESNET-accredited and compliant with ANSI/RESNET/ICC Standard 301-2014.
The results are as follows:
A 2015 ERI score of 59 using old software increased to 62; 63 increased to 64; 62 increased to 63; and 60 increased to 62,
respectively.
The results are based on a limited sample size based on ERI values, but align with results from other simulation runs in other
analyses that compare the changes between old software versions (pre-301-2014 compliance to post-301-2014 compliance)
and the predicted increase, including an analysis performed by Philip Fairey of the Florida Solar Energy Center. There have
been a number of other Raters and Rating Providers that have stated that the Index values of simulations they have performed
have increased beyond the predicted increase and results.
After considering a number of analyses from different sources, the increased ERI scores being proposed in this table would be
a conservative increase in the ERI value in the 2018 IECC due to the changes in the software. However, even with the slight
increase, an energy rated home using ANSI/RESNET/ICC 301 and the proposed 2018 ERI values would still generate a better
score and better performing home than the minimum prescriptive requirements of the 2015 IECC or any older Edition of the
IECC.
The basis for that claim is a review of RESNET findings. RESNET has reported ratings from more than 610,000 homes during
the past 4 years, averaging a HERS Index of 64 (in the HERS world the Index is a whole integer rounded up to the next whole
number so 63.5 would be published by RESNET as 64).
The Dillon Group* recently ran more than 2,500 simulations taking in to account various house sizes and foundation types
using the 2015 IECC prescriptive path requirements. In those simulations in Climate Zone 1, the ratings were between 73-80. In
Climate Zone 2, the ratings ranged from 71-78, for example.
Although the slight increase in ERI values in this proposal has been criticized as a "rollback" by some energy advocates in an
attempt to discourage the use and adoption of the 2018 ERI, the new values are actually only a slight increase based on
equivalency with the values generated from the software pre-2014 ANSI/RESNET/ICC 301 Standard and 2015 IECC Table
R406.4.
Homes that achieve scores that are the proposed new ERI values will be homes that are more than 10% (+/-) energy efficient
than the 2015 IECC prescriptive path, depending on climate zone. So "rollback" does not accurately describe this code
change. More realistic target ERI scores will actually encourage the use of the ERI alternate compliance path, which will result
in more code adoptions and enforcement of the 2018 IECC.
* The Dillon Group, Inc. (http://www.thedillongroupinc.com/consulting-services/), is a consulting firm specializing in strategy,
sustainability, education, building science, and residential construction. (http://www.thedillongroupinc.com)
(http://www.thedillongroupinc.com)

Proponent : David Bixby, Air Conditioning Contractors of America , representing Air Conditioning Contractors of
America (david.bixby@acca.org) requests Approve as Submitted.
Commenter's Reason: ACCA supports the committee's action to approve as submitted. This proposal will lower costs and
allow for easier transition to more costly and stringent energy codes. It will probably increase compliance with the section as
well.
Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Disapprove.
Commenter's Reason: This code change raises the required ERI scores. The committee approved the change and a floor
motion for denial failed 49/51%.
The AIA believes that this proposal would roll back the energy efficiency of the IECC. Any changes to the ERI should not
weaken the performance of the code but instead offer users flexibility and encourage innovation in how they achieve the
required ERI score in their climate zone. Such a change is not justified and undermines the purpose of the IECC.
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Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy
(JeffHarris22@outlook.com); William Prindle, ICF International, representing Energy Efficient Codes Coalition;
Charlie Haack, ICF International, representing Energy Efficient Codes Coalition; Harry Misuriello, American Council
for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net) requests
Disapprove.
Commenter's Reason: This proposal should be disapproved because it reduces the efficiency of the IECC for those
homes that comply with the ERI compliance path by between 9% and 15%, depending on climate zone. An increase in
the ERI target index scores by any amount increases the allowable energy use of homes under that compliance path, making
the 2018 IECC clearly and significantly less efficient than the 2015 IECC if RE173 is adopted. ICC voters rejected a similar set
of higher ERI numbers in the previous cycle, and we strongly urge voters to reject such a huge code/efficiency rollback.
The current ERI scores were approved by U.S. DOE as part of its most recent IECC efficiency determination on
the 2015 IECC; increasing these scores will roll back the 2015 requirements, and can be expected to result in a
negative DOE determination and create problems for states.
As required by federal law, U.S. DOE reviewed the 2015 IECC and determined that it represents an improvement in efficiency
over the 2012 IECC. As part of that determination, DOE noted that "most homes built using the ERI path, as specified in the
2015 IECC, are likely to be at least as efficient as the homes built to meet the prescriptive requirements of the IECC, or the
traditional performance path."
The proposed higher ERI scores in the 2018 IECC would create a range of problems for U.S. DOE and for states. For example,
as with any large efficiency rollback, U.S. DOE can be expected to find that this rollback is a substantial decrease in energy
efficiency under its determination. States that have already adopted the 2015 IECC ERI scores may have no option other than
to skip adoption of the 2018 IECC, because some state statutes do not permit steps backward in energy efficiency.
Furthermore, states may need to amend the ERI scores to ensure that the 2018 IECC does not result in a step backward. It is
also not clear whether DOE would be able to continue to provide technical and financial support to states considering the 2018
IECC if the weaker ERI scores result in a "negative" determination by DOE. As building departments and state budgets have
seen decreases in recent years, DOE funding and technical support has become increasingly important for many states.
The current ERI scores (51-55) are reasonably achievable.
Because the ERI calculation methodology is similar to the HERS methodology, one need only look to the number of HERS
ratings and ranges of scores to see that ERI scores in the 2015 IECC range are already being achieved around the country.
RESNET recently reported that over 190,000 homes were HERS-rated in the U.S. in 2015 (HERS is largely comparable to
ERI). Interestingly, RESNET also reported that the average HERS score nationwide was 62, even though most states have not
yet completed the update to the 2015 IECC (with the ERI option). In several states that enforce the 2009 IECC, for example, the
average HERS score was often only a few points off the 2015 IECC ERI numbers. We expect that as these states move to
adopt the 2015 or 2018 IECC, those builders who are not already meeting the 2015 IECC ERI scores should be able to meet
them without a great deal of additional effort. Indeed, when the weaker "compromise" scores proposed this cycle in RE173
were not approved last cycle, builders supported adoption of the current ERI compliance path with the current level of ERI
scores.
The current ERI scores are consistent with the overall efficiency of the 2015 IECC.
The proponent's original reason statement suggests that "some estimates" put IECC-equivalent ERI scores "as high as 79."
Estimates like this are simply wrong and ignore the complexity and difficulty associated with comparing a component-based
compliance path (such as the IECC prescriptive path) with an "all energy use" path like the ERI. A direct comparison between
these compliance options is complicated at best. Analyses or statements that put forward a single ERI score as a
representative "equivalent" to any edition of the IECC are far too simplified and ignore the reality that the results will vary
substantially. Note that even within the current ERI, scores range between 51 and 55 among the various climate zones.
The most comprehensive published study of the IECC and energy ratings is an analysis undertaken by PNNL for the U.S. DOE
that compared the HERS methodology with the 2012 IECC. See U.S. Department of Energy, Identification of RESNET HERS
Index Values Corresponding to Minimal Compliance with the IECC Performance Path (May 2014). Given the similarities
between HERS and ERI, and the 2012 and 2015 IECC, the study is a useful proxy for the discussion over the 2015 IECC and
the ERI. After running nearly 60,000 model simulations, DOE concluded that the "equivalent" HERS scores ranged broadly
– by up to 26 points, not even including HERS credits for water heating or on-site power production – and that there is no
"single score" equivalent to the 2012 IECC. DOE ultimately concluded that "the [2015 IECC] ERIs are generally very near the
conservative end of possible values, but not quite so low as to always guarantee that a home complying via the ERI path would
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also comply via the Performance Path." In other words, even the 2015 IECC ERI scores would be weaker than the efficiency
required by the other compliance options in some cases; increasing the ERI scores would only increase the likelihood that more
homes would be built to a weaker standard than what is already required by the IECC under other compliance paths. It should
be clearly understood that the DOE analysis did not even take into consideration two key items that would reduce the scores
even further – more efficient water heating and on-site generation.
The Committee reason statement for RE173 misses several critical points.
The Committee Reason Statement for RE173 claims that "one state where the IECC is adopted and the ERI method is left
intact, no one uses the ERI method because the index numbers are far too difficult to achieve." Here are some facts to consider
on this point:
At the time of the Committee Action Hearings, at least 5 states had already adopted the ERI with index numbers consistent
with the 2015 IECC: Maryland, Illinois, Michigan, New Jersey, and New York. Several other states had also adopted the
ERI with changes – some minor, some major – and other states have either adopted the ERI since then or are in the
process of doing so.
As outlined above, hundreds of thousands of homes are already HERS rated, and as the IECC ERI continues to be
implemented, many of these HERS-rated homes may already be "ERI-ready," since the ERI methodology is similar to
HERS.
The Committee also claimed that "The revised index numbers might encourage use of the ERI method to achieve higher
performance buildings." Again, this comment misses a key issue – for those states that have already (or will soon) adopt the
2015 IECC ERI scores, this proposal will result in lower performance buildings, not higher.
To at least maintain the efficiency of the 2015 IECC, we recommend that RE173 be disapproved.

Proponent : Darren Meyers, International Energy Conservation Consultants, representing International Energy
Conservation Consultants (dmeyers@ieccode.com) requests Disapprove.
Commenter's Reason: U.S. code enforcement should DISAPPROVE RE173-16.
Summary. The Reason why U.S. code enforcement should DISAPPROVE RE173 is, regrettably, the Energy Rating Index
'ERI', formerly known as the RESNET's Home Energy Rating System 'HERS Index' relies on a methodology that can vary 15 to
18 ERI/HERS points around a median set of 2015 IECC Baseline, code compliant building characteristics
In other words:
Larger houses (s.f.) receive more favorable (lower) ERI/HERS Indices compared to smaller houses. No solution to such
relationship is included in the proposal.
ERI/HERS points are granted for ceiling fans, refrigerators, dish washing equipment, microwave ovens and washer/dryer
combinations that are considered "portable" and outside a code official's inspection purview.
In every Climate Zone, Conditioned Floor Area (CFA) is the most important and [most] volatile characteristic of ERI/HERS Index.
For Zones 4 and 5 [Corresponding ERI/HERS Indices] can vary 15 to 18 points around a median set of IECC Baseline, code
compliant building characteristics.[i] (https://cdpaccess.com/public-comment/edit/16283#_edn10)
If compliance is based on exceeding a single number, is the volatility of up to 18 ERI/HERS points acceptable to code
enforcement in determining compliance vs. non-compliance?
There is questionable validity of a volatile, single-solution-based ERI/HERS scoring system. In other words, the use of a single
number to demonstrate IECC code compliance.[i] (https://cdpaccess.com/public-comment/edit/16283#_edn10)
"The HERS Index is also quite volatile with respect to conditioned floor area and HVAC efficiency,"[i]
(https://cdpaccess.com/public-comment/edit/16283#_edn10) allowing lower ERI/HERS Indices for homes with poorly
performing building envelopes, yet high performing equipment,
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"Understanding this volatility across multiple home characteristics reveals 'real-world differences' among homes complying with
the IECC Section 406 ERI path and its Section 405 Performance path."[i] (https://cdpaccess.com/publiccomment/edit/16283#_edn10)
"The [proposed] ERI/HERS Index path ... keys on no [specific] building characteristics, making it easy to express—in a single
number for each zone—at the expense of not being responsive to variations in [home] characteristics."[i]
(https://cdpaccess.com/public-comment/edit/16283#_edn10)
HERS/ERI calculations are more complicated than Prescriptive submittals or REScheck, and take more time to review, placing
burdens on code enforcement. There is concern that these types of sophisticated reviews would simply not take place, thereby
leading unverified structures to be built"It seems clear any HERS-based code compliance path in any location would need to
account for house size using a logarithmic relationship," which is not the case in the language proposed for 2018 IECC.This
means, larger houses (s.f.) receive more favorable (lower) ERI/HERS Indices compared to smaller houses.
End Notes.
[i] (https://cdpaccess.com/public-comment/edit/16283#_ednref10) PNNL Technical Report - RESNET HERS Index Values
Corresponding to Minimal Compliance with the IECC Performance Path, PNNL-22560, Taylor T., Mendon. V, May
2014. https://www.energycodes.gov/sites/default/files/documents/HERSandIECCPerformancePath_TechnicalReport.pdf
(https://www.energycodes.gov/sites/default/files/documents/HERSandIECCPerformancePath_TechnicalReport.pdf)

Proponent : Lauren Urbanek, representing NRDC (lurbanek@nrdc.org) requests Disapprove.
Commenter's Reason: This proposal should be disapproved.
The proposal increases the scores in the ERI path of the code from between 51 and 55 to between 57 and 62. This is a clear
rollback in the energy efficiency of the ERI path of the code, and it would result in an increase in costs to home buyers and
renters. As one of the architects of the ERI path during the 2015 IECC development cycle, NRDC agreed to the code numbers
reflected in this proposal as a compromise with the builder community during the 2015 public comment process. However, the
voting members chose to adopt the lower ERI numbers, which are now a part of the final 2015 code. NRDC's philosophy,
which we hope that voting members share, is that the code should increase in stringency with each subsequent iteration
whenever such an increase provides benefits to homeowners. We base our analysis and recommendations on the code as
adopted.
The US Department of Energy is required by federal law to analyze the code and determine if it saves energy. Like NRDC,
DOE performs their analysis as compared to the most recent version of the adopted code. If this proposal were to be adopted,
it is clear that DOE would not be able to give a positive determination to the 2018 ERI path of the code. This outcome is sure
to cause chaos for state implementation by diminishing the credibility of the IECC as a code that protects the interests of
consumers. Given that NRDC advocates for clean adoption of the most recent version of the model code assuming it saves
more energy than the previous version of the code, we and other efficiency advocates will likely press states continue adopting
the 2015 ERI path and to not adopt the 2018 ERI path. Reducing the efficiency of the energy code erodes the credibility of the
code development process and its end product, the IECC 2018.
A recent report from the Florida Solar Energy Center found the 2015 ERI numbers to be highly cost-effective for consumers.
Complying with the 2015 ERI path results in higher lifecycle savings and higher net present values for a homeowner than
complying with the prescriptive path. The comparison of lifecycle savings and net present values for homeowners for the 2015
prescriptive path and the 2015 ERI path are shown in the table below. The purpose of the code is to provide benefits to
the end user – the homeowner. It's clear that the ERI path provides the most benefit to the homeowner, and if the
ERI numbers are made less stringent, there will be fewer benefits to homeowners.
2015 Prescriptive
Path

2015 ERI Path
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Lifecycle savings
for homeowners

$3,750 - $6,745

$13,244 – 15,371

Net present value
of energy
improvements
(Lifecycle savings
minus Lifecycle
costs)

$3,077 - $4,237

$6,948 - $9,332

Various participants in the code revision process are advocating that the ERI table be met either with or without any use of
solar photovoltaics. The current ERI numbers in the 2015 code are achievable and realistic, even without the use of solar PV or
any other type of on-site generation. The same report by the Florida Solar Energy Center found the ERI numbers in the 2015
code to be achievable with efficiency products and methods already widely in practice. There are a number of combinations of
measures that builders can use to cost-effectively reach the 2015 ERI numbers. Doing so would likely include a combination of
some of the following:
-100% high-efficiency lighting
-higher-efficiency HVAC (SEER 14-16 air conditioner and/or heat pump; 92-96% AFUE gas furnace depending on climate zone)
-higher-efficiency water heating (tankless or heat pump water heater)
-tighter air-handling systems
-enhanced envelope efficiency
-Energy Star refrigerator, dishwasher, and clothes washer
All of these improvements are common and many, like slightly-more-efficient HVAC equipment and Energy Star appliances, are
already used on a regular basis by builders. SEER 14 air conditioners and gas furnaces with AFUE of 90 and higher are
already widely popular in the market. Energy Star appliances are so prevalent that it's often difficult to buy common household
appliances that are not Energy Star labeled. The costs of high efficiency lighting have dropped precipitously in recent years
and are expected to keep declining in price.
In addition, the HERS Rating Index was recently updated to account for energy savings from certain hot water efficiency
measures. When the ERI targets were set during the 2015 code cycle, the HERS system could not calculate energy savings
from hot water energy efficiency measures, but now it can. This change means that builders already get 1-3 additional ERI
points for measures that are common practice, like lower-flow plumbing fittings and efficient hot water layouts. Increasing the
ERI scores even more is unnecessary and would lead to negative outcomes for homeowners.
Given that this proposal was voted down by the assembly in 2015, when the efficiency products were less available and more
expensive than now, and given the various proposals being considered that give builders may receive some amount of credit
for PV in the 2018 ERI method, and given the immense benefits homeowners receive from the current ERI path, this proposal
should be disapproved.
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RE174-16
R406.4 (N1106.4)
Proposed Change as Submitted
Proponent : Lauren Urbanek, Natural Resources Defense Council (lurbanek@nrdc.org)
2015 International Energy Conservation Code
R406.4 (N1106.4) ERI-based compliance. Compliance based on an ERI analysis requires that the rated design be shown to
have an ERI less than or equal to the appropriate value listed in Table R406.4 when compared to the ERIreference design.
TABLE R406.4 (N1106.4)
MAXIMUM ENERGY RATING INDEX
CLIMATE ZONE
1
2
3
4
5
6
7
8

ENERGY RATING INDEX
5251
5251
5149
5452
5552
5451
5350
5351

Reason: The purpose of this proposal is to increase the efficiency of homes built to the Energy Rating Index by 1-3 points to
account for savings achievable through hot water efficiency improvements that were not previously considered in the target ERI
scores. As building component technology and the efficiency of systems and equipment continues to improve, it is important to
continue to promote ever-increasing levels of efficiency in the IECC. When the ERI targets were set during the 2015 code
cycle, the primary rating system used to calculate compliance, the RESNET HERS system, could not calculate energy savings
from certain hot water energy efficiency measures. The RESNET HERS system has since been modified to account for energy
savings from certain hot water efficiency measures. These savings are based on simple and inexpensive measures such as
lower-flow plumbing fittings and hot water layouts that minimize water waste.
By strengthening the ERI scores in Table R406.4, the IECC will drive further innovation, better building practices, and more
energy cost savings for homeowners.

Cost Impact: Will not increase the cost of construction
This proposal adjusts the values for compliance in the ERI pathway by 1-3 points. However, this will not have an impact on the
cost of construction under the ERI pathway because of recent changes made to the RESNET HERS system (the predominant
rating system used for the ERI pathway). Previously, the HERS score was not able to account for energy efficiency savings
from hot water efficiency measures. The HERS score was recently improved to account for these hot water efficiency measure
that are already widely installed by builders at no incremental cost. These improvements include low-flow fixtures (a 1.6 GPM
showerhead is equivalent in price to a higher-flow showerhead, per prices at Home Depot) and efficient plumbing layouts (this
can actually reduce a builder's cost due to the use of fewer materials).
Analysis performed by the Florida Solar Energy Center determined the impact on the HERS score from these common hot
water efficiency measures, and that analysis was directly used to adjust the scores in the proposal. There is no net impact on a
builder – the HERS score is now just able to account for what is already happening as common building practice. This proposal
simply takes into account what is already happening in the marketplace and adjusts the ERI pathway to account for changes in
the way the HERS score operates.
Furthermore, this proposal makes changes to an optional path. A builder would only pursue this path voluntarily, or if they
could comply more cheaply and easily than another path.

RE174-16 :
TABLE R406.4-
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URBANEK13029
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This would make adoption of the code more difficult than it already is.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing The Center for the Polyurethanes Industry of the American
Chemistry Council and the Polyisocyanurate Insulation Manufacturers Association (mfischer@kellencompany.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE R406.4 (N1106.4)
MAXIMUM ENERGY RATING INDEX
CLIMATE ZONE
1
2
3
4
5
6
7
8

ENERGY RATING INDEXa
51
51
49
52
52
51
50
51

a. When on-site renewable energy is included for compliance using the ERI analysis per Section R406.4, the building shall
meet the mandatory requirements with Section R406.2 and the building thermal envelope shall be greater than or equal to
levels of efficiency and Solar Heat Gain Coefficient in Table R402.1.2 or Table R402.1.4 of the 2015 International Energy
Conservation Code.
Commenter's Reason: RE 174-16 was submitted by the NRDC to adjust the ERI as quantified by the Energy Rating Index
(ERI) values in Table R406.4. (N1106.4) in order to correlate changes with the published version of ANSI/RESNET/ICC 3012014 (RESNET 301). While RESNET 301was not ready for adoption into the 2015 IECC, it was generally understood that it
would be proposed for inclusion into the 2018 IECC as an option for compliance via the ERI path. In fact, RESNET 301 was
proposed for inclusion into the 2018 IECC via RE166-16, which was recommended for Approval as Submitted by the IECC-R
Committee. This modification specifies eligible and mandatory requirements for compliance under the ERI.
The 2015 IECC ERI path does not address the inclusion of onsite renewable power generation for code compliance using ERI
calculation tools, including RESNET 301. The application of the ERI path and use of software compliance tools require a full
consideration of several pieces of the code, including climate zone, mandatory provisions including backstops, and approved
software tools; none of these code provisions stand alone. A review of the bibliography included with the reason statement for
RE173 provides additional background on the inclusion of RESNET 301 into the IECC; and the HERS Index paper (Dillon)
includes a reference to the inclusion of onsite power production.
The Center for the Polyurethanes Industry (CPI) of the American Chemistry Council (ACC) recommends an approach that
provides for the use of onsite renewable power production for ERI path compliance while maintaining rigorous energy
conservation standards.
ACC recommends approval of RE 174-16 as modified by this public comment, which will:
• Permit onsite power production to be used to offset energy use and included in the ERI calculation under Section R406.
• Establish a more stringent backstop for the ERI path when on-site renewable energy is included in the ERI analysis by setting
the baseline for mandatory minimum envelope efficiency with the 2015 IECC prescriptive path.
• Retain the current 2009 IECC prescriptive path backstops for ERI calculation of buildings that do not incorporate on- site
power production.
As the use of distributed generation in homes becomes more prevalent, it is important to address its role in the building energy
code. This public comment establishes an easily enforceable path that safeguards current efficiency levels and allows for the
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responsible use of onsite power that does not cannibalize current efficiency levels.
RE174-16
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RE175-16
R406.4.1 (New) [IRC N1106.4.1 (New)], Table R406.4.1 (New) [IRC Table N1106.4.1 (New)], R406.6.2 (IRC N1106.6.2)
Proposed Change as Submitted
Proponent : Vickie Lovell, InterCode Incorporated, representing Leading Builders of America (vickie@intercodeinc.com)
2015 International Energy Conservation Code
Add new text as follows:
R406.4.1 (N1106.4.1) On-site power production. Where on-site power is provided, the contribution of power produced onsite to the ERI shall not exceed the percentages specified in Table R406.4.1

ENERGY RATING INDEX

TABLE R406.4.1 (N1106.4.1)
Credit for On-site Power Production
(ERI) of the Rated Design
% CREDIT FOR ON-SITE POWER PRODUCTIONa

65 and above
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45 and below

0
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100

a. Percentage of power produced on-site applied per ERI value.
Revise as follows:
R406.6.2 (N1106.6.2) Compliance report. Compliance software tools shall generate a report that documents that the ERI of
the rated design complies with Sections R406.3 and R406.4. The compliance documentation shall include the following
information:
1. Address or other identification of the residential building.
2. An inspection checklist documenting the building component characteristics of the rated design. The inspection
checklist shall show results for both the ERI reference design and the rated design, and shall document all inputs,
including the percentage of power produced on-site credited to the ERI, entered by the user necessary to reproduce
the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations,
compliance for any orientation shall be permitted by documenting that the building meets the performance requirements in
each of the four (north, east, south and west) cardinal orientations.
Reason: This proposal creates an easy to enforce method that recognizes on-site power production, but LIMITS THE CREDIT
FOR POWER PRODUCED ON-SITE THAT MAY BE APPLIED TO THE CALCULATION OF THE ERI.

2016 ICC PUBLIC COMMENT AGENDA

Page 542

The CONCEPT –
The International Code Conservation Code should not be inconsistent with the federal policy (and many state statutes) that
encourage national energy independence through conservation, and incentivizes the use of on-site power generation in
residential buildings. This proposal creates a compliance method that is easy to enforce and a design tool that is easy to use
and understand.
A method for calculating for on-site power in the ERI is not currently required anywhere in Section 406. This proposal does
NOT require on-site power production to be calculated in the ERI. It only limits how much on-site power is allowed to be
considered in calculating the ERI if and when the designer chooses to incorporate on-site power in the total energy use of the
rated design.
The new Table 406.6.1 promotes both energy conservation and energy production. It accomplishes this by driving
improvements in the building enclosure and installed mechanical systems in order to earn greater contributions from the
production of on-site power while maintaining the protections of meeting the code envelope requirements and mandatory
measures in the 2009 IECC.
Homes currently have to meet the mandatory building requirements of the 2009 IECC. That does not change with the
implementation of the new Table 406.4.1. Compliance with the 2009 "backstop" provisions ensure that the building itself is
efficient.
The METHOD –
The proposed new Table 406.4.1 starts crediting on-site power at an ERI of 64 and moves in 5% increments per integer until
100% of on-site power produced may be applied to the ERI. The percentages in Table 406.4.1 represent those 5% increments.
The value of 65 for was selected for the Table 406.4.1 because it is the AVERAGE HERS RATING of over 610,000 new homes
built since 2012 as reported by RESNET.
The designer can adjust the rated design by calculating exactly what percentage of the on site power may be utilized in the
rated design to achieve a code compliant ERI scores found in Table 406.4
The new Table 406.4.1 is also designed to account for ERI scores that states and local jurisdiction may adopt that are both
above and below the ERI values currently listed on Table R406.4. Table 406.4 is adaptable to states and local jurisdictions
that are adopting different ERI scores different from what is contained in the 2015 IECC, such as Texas that adopted an ERI
score of 65. The values in Table R406.4.1 can be applied to these higher ERI scores which would limit on-site power
production consistently from state to state regardless of the ERI adopted by the states. The lower values (more stringent) than
the current Table R406.4 values also "future proof" the table to account for more stringent ERI scores in later versions of the
IECC.
The ENFORCEMENT –
Compliance with Table 406.4.1 is easy. The code official or plan reviewer only has to review the compliance report for the ERI
score that is required for the climate zone in Table 406.4. The code official or plan reviewer then needs to verify that that the
percentage of on-site power cited in the compliance report is consistent with percentage listed in Table 406.4.1.There is a
companion proposal to this change to require that the percentage of onsite power used in the ERI in found in the compliance
report.
The CONCLUSION
Enabling new paths to achieve energy efficiency creates new opportunities for even greater innovation is part of the stated
purpose of the IECC. This is yet another option, the most stringent yet flexible of all the compliance options within the IECC, for
consumers and builders. Power produced on-site is gaining steadily in popularity with homeowners and can help reduce the
compliance costs for builders, making homes more affordable to build and to live in.

Cost Impact: Will not increase the cost of construction
Because on-site power production is not required to achieve code compliant Energy Rating Index values and this proposal only
limits the amount of on-site power produced that can be applied to reduce the ERI to achieve code compliance, there is no
direct cost impact.
Cost-effectiveness: This change is cost-effective because it is expected to provide neutral or positive energy impact and
builders are not required to use on-site power production to reach code compliant Energy Rating Index values.

RE175-16 :
R406.4.1 (NEW)LOVELL12664
Public Hearing Results
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Committee Action:

Disapproved

Committee Reason: The Committee is not sure how this calculation method works with ERI.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Vickie Lovell, InterCode Incorporated, representing Leading Builders of America
(vickie@intercodeinc.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.4.1 (N1106.4.1) On-site renewable power production. Where on-site renewable power produced on-site is
provided, the contribution of on-site renewable power produced on-site that is permitted to be credited to the ERI shall not
exceed the percentages factors specified in Table R406.4.1

TABLE R406.4.1 (N1106.4.1)
Credit for Maximum On-site Renewable Power Production Credit
Factor for Maximum On-Site Renewable Power Production Permitted to be Applied to ERI
a
Calculation

ERI for Rated
b
Design

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00

65 or higher
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45 or lower

a. Percentage Where on-site renewable power is provided, Equation 4.1-2 of power produced on-site applied per
ANSI/RESNET/ICC 301-2014 shall be permitted to be modified using the factors in Table R406.4.1 as follows:
Purchased Energy fraction = [(Total Energy Use) - (On-site Renewable Power Production - (On-site Renewable Power
Production* (1 - factor from Table R406.4.1)))] / (Total Energy Use)
b. ERI value for rated designs in specific climate zones shall comply with Table R406.4.
R406.6.2 (N1106.6.2) Compliance report. Compliance software tools shall generate a report that documents that the ERI of
the rated design complies with Sections R406.3 and R406.4. The compliance documentation shall include the following
information:
1. Address or other identification of the residential building.
2. An inspection checklist documenting the building component characteristics of the rated design. The inspection
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checklist shall show results for both the ERI reference design and the rated design, and shall document all inputs,
including the percentage contribution of renewable power produced on-site credited applied to the ERI, entered by the
user necessary to reproduce the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations,
compliance for any orientation shall be permitted by documenting that the building meets the performance requirements in
each of the four (north, east, south and west) cardinal orientations.
Commenter's Reason: This proposal creates an easy to enforce method that recognizes the usefulness of on-site renewable
power production, but LIMITS THE CREDIT FOR RENEWABLE POWER PRODUCED ON-SITE THAT MAY BE APPLIED TO
THE CALCULATION OF THE ERI.
The International Energy Conservation Code cannot be inconsistent with the federal policy that encourages national energy
independence and the use of on-site renewable power, particularly in residential buildings. This proposal creates an easy to
enforce method that recognizes on-site renewable power production, but limits for renewable power produced on-site that may
be applied in the calculation of the ERI. It creates an easy to enforce, code compliant pathway to net zero homes, which is the
stated goal of our federal energy policy, without sacrificing the energy efficiency gains from previous code cycles that are
currently in the IECC.
A method for calculating for on-site renewable power in the 2015 ERI is not currently required anywhere in Section 406. This
proposal/public comment does NOT require on-site renewable power production to be calculated in the ERI. It only limits how
much on-site renewable power is allowed to be considered in calculating the ERI if, and when, the designer chooses to
incorporate on-site renewable power in the total energy use of the rated design.
The new Table R406.4.1 promotes both energy conservation and energy production. It accomplishes this by driving
improvements in the building enclosure and installed mechanical systems in order to qualify for greater contributions from the
production of on-site renewable power, while maintaining the envelope requirements and mandatory measures in the 2009
IECC.
Homes currently have to meet the mandatory requirements of the 2009 IECC. That does not change with the implementation of
the new Table R406.4.1. Compliance with the 2009 are the "backstop" provisions to ensure that the building itself is efficient.
The Concept –
The Energy Rating Index is calculated as the ratio of energy loads for heating, cooling, water heating, lighting, and appliances
between the rated design (a description of the proposed building used to determine the energy rating index) and the
corresponding ERI reference design (a version of the rated design that meets the minimum requirements of the 2006
International Energy Conservation Code). The ratio would be permitted by this proposal to be modified by the Purchased
Energy Fraction in the Equation # Eq. 4.1-2 in ANSI/RESNET/ICC 301 to adjust the Index for on-site renewable power
production. The result would then be multiplied by 100 to turn it into a whole number (always rounded up) for the rated design.
The Method –
The proposed new Table R406.4.1 starts crediting on-site renewable power at an ERI of 64 and moves in 5% increments per
integer until 100% of on-site renewable power renewable produced may be applied to the ERI. The factors in Table R406.4.1
represent those 5% increments.
An ERI of 65 without on-site renewable power production was selected for the Table R406.4.1 because it is the AVERAGE
HERS RATING of over 610,000 new homes built since 2012 as reported by RESNET. It represents where most communities
are today, and keeps the IECC consistent with current practice which facilitates code adoptions.
The new Table R406.4.1 is also designed to account for ERI scores that states and local jurisdiction may adopt that are both
above and below the ERI values listed on Table R406.4. Table R406.4 recognizes that not all states and local jurisdictions are
adopting the ERI scores contained in the 2015 IECC. The values in Table R406.4.1 can be applied to these higher ERI scores
which would limit on-site renewable power production consistently from state to state regardless of the ERI adopted by the
states. Table R406.4.1 also "future proofs" the ERI to account for more stringent ERI scores in later versions of the IECC.
The Example –
To be clear, the code official, the consumer, the designer, or the builder will NEVER NEED TO USE THIS CALCULATION. It is
an adjustment that would be incorporated into the software defined in ANSI/RESNET/ICC 301 used to determine the ERI.
However, for those who want to understand how it works, LBA has provided an example for consideration. Using Climate Zone
4, the following is a mathematical illustration of how the ERI calculation could be adjusted in the software for consideration of
limited credit for on-site renewable power production.
In CZ 4 –
Rated Design annual loads, millions of Btu's per year (MBtu/yr):
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Reference Design annual loads, MBtu/yr:

254.5

On-site Renewable Power Produced, MBtu/yr:
Purchased Energy fraction:

0.0
(157.6 - 0) ÷ 157.6 = 1

In this case, the calculation WITHOUT on-site power looks like this:
157.6 ÷ 254.5 = 0.62 x 1 = 0.62 x 100 = 62 ERI
Under the current 2015 code, if the home has a PV system installed, the numbers could look like this:
Rated Design annual loads, MBtu/yr:

157.6

Reference Design annual loads, MBtu/yr:

254.5

On-site Renewable Power Produced, MBtu/yr:
Purchased Energy fraction:

23.06

(157.6 - 23.06) ÷ 157.6 = 0.85

In this case, the current calculation WITH 100% on-site renewable power (PV) looks like this: 157.6 ÷ 254.5 = 0.62 x 0.85 =
0.53 x 100 = 53.
This home originally would have scored a 62 ERI without PV, but now scores 53 because of the full credit for on-site renewable
power production. This home complies with the value in Table R406.4 for Climate Zone 4. 100% of the total energy produced
on-site may applied to the ERI. That could incentivize some designers to minimize energy conserving features such as lighting,
heating, cooling, water heating and appliances in the 2009 IECC by relying mostly on solar power, for example, to reduce the
ERI. That is not the intent of the ERI nor is it in the best interest of consumers. The implementation of this new Table R406.4.1
can prevent that from occurring.
Under this proposed calculation method in this public comment, the contribution of on-site renewable power production applied
to the ERI calculation shall not exceed the maximum percentage of the total renewable power produced on-site as specified in
Table R406.4.1. The maximum percentages are expressed as factors in Table R406.4.
Under the proposed calculation method, if the home has on-site renewable power (a PV system installed), the numbers could
look like this:
Rated Design annual loads, MBtu/yr:

157.6

Reference Design annual loads, MBtu/yr:

254.5

On-site Renewable Power Produced, MBtu/yr:

23.06

ERI BEFORE adjustment for on-site renewable power production = 157.6 ÷ 254.5 = 0.62 x 100 = 62
The builder wants to earn a 54 for code compliance in CZ4. Using proposed Table 406.4.1, a code compliant ERI of 54 is
allowed a maximum credit of 55% (.55) of the on-site renewable power produced, so the Purchased Energy fraction looks like
this:
Purchased Energy fraction:

(157.6 - (23.06 - (23.06 x (1 - 0.55)))) ÷ 157.6 =
(157.6 - (23.06 - (23.06 x 0.45))) ÷ 157.6 =
(157.6 - (23.06 - 10.37)) ÷ 157.6 =
(157.6 - 12.69) ÷ 157.6 =
144.91 ÷ 157.6 = 0.92

Now, the calculation looks like this: 0.62 x 0.92 = 0.57 x 100 = 57. Instead of scoring the code compliant 54, it scores a 57 on
the ERI.
Using the proposed sliding 5% sliding scale to determine an ERI WITH on-site renewable power, the builder or designer
recognizes that they have to build a better envelope in order to earn more credit for on-site renewable power production. They
must make improvements to the building enclosure and mechanical systems so that total annual load on the rated design is
145.3 MBtu/yr.
Rated Design annual loads, MBtu/yr:

145.30

Reference Design annual loads, MBtu/yr:

254.50

On-site Renewable Power Produced, MBtu/yr:
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ERI before adjustment for on-site renewable power production = 145.3 ÷ 254.5 = 0.57 x 100 = 57
The target Index of 54 is allowed a maximum credit of 55% of the on-site power produced, so the Purchased Energy fraction
looks like this:
Purchased Energy fraction:

(145.3 - (23.06 - (23.06 x (1 - 0.55)))) ÷ 145.3 =
(145.3 - (23.06 - (23.06 x 0.45))) ÷ 145.3 =
(145.3 - (23.06 - 10.37)) ÷ 145.3 =
(145.3 - 12.69) ÷ 145.3 =
132.61 ÷ 145.3 = 0.91

Now, the calculation looks like this: 0.57 x 0.91 = 0.52 x 100 = 52. Now the home is code compliant, with an ERI less than 54.
The Code Enforcer –
Enforcement of compliance with Table R406.4.1 is extremely easy. The code official or plan reviewer only has to verify that the
ERI required for the climate zone in Table R406.4 has been documented and is identified in the compliance report.
The code official or plan reviewer only needs to verify that the percentage of on-site renewable power cited in the compliance
report does not exceed the limits listed for the "ERI for the Rated Design" in new Table R406.4.1.
There is a companion proposal embedded in this public comment to require that the factor used for on-site renewable power in
the ERI is found in the compliance report.
The Conclusion –
The International Energy Conservation Code should not be inconsistent with the federal policy. Many state statutes encourage
national energy independence through conservation and production, and the use of on-site renewable power production in
residential buildings. This proposal creates a compliance method that is easy to enforce and a design tool that is easy to use.
Enabling new paths to achieve energy efficiency creating new opportunities for even greater innovation is part of the stated
purpose of the IECC. This is yet another option, the most stringent yet flexible of all the compliance options within the IECC, for
both consumers and builders. Although only 5% of NEW homes had the capability to produce renewable power on-site,
renewable energy for residences is gaining steadily in popularity because the cost and technology is steadily improving.
Using renewable energy, PV for example, can help reduce the compliance costs for builders, making homes more affordable to
build and to occupy. Other renewable technologies will become available and affordable in the future. It makes sense to have at
least one pathway in the IECC that recognizes and accommodates the trends of the future.
In summary, this 5% sliding scale method drives improvements in the building enclosure/envelope and in efficient mechanical
systems in order to earn greater ERI contributions from the production of on-site power.
Most importantly, it creates an easy to enforce, code compliant pathway to net zero homes, which is the stated goal of our
federal energy policy, without sacrificing the energy efficiency gains from previous code cycles that are currently in the IECC.

RE175-16
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RE177-16
R202 (New) [IRC N1101.6 (New)], R406.4.1(New) [IRC N1106.4.1 (New)], Table R406.4.1(New) [IRC Table N1106.4.1
(New)]
Proposed Change as Submitted
Proponent : Ryan Meres, Institute for Market Transformation (ryan@imt.org)
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) RENEWABLE ENERGY. Energy derived from solar radiation, wind, waves, tides, landfill gas, biomass or the
internal heat of the earth.
Add new text as follows:
R406.4.1 (N1106.4.1) Renewable energy. The use of on-site renewable energy is allowed to meet the values specified in
Table R406.4 where the ERI for the proposed residential building without renewable energy is less than or equal to the value
for the appropriate climate zone specified in Table R406.4.1.

CLIMATE ZONE

TABLE R406.4.1 (N1106.4.1)
Maximum Energy Rating Index Without Renewable Energy
ENERGY RATING INDEX

1

57

2

57

3

57

4

61

5

61

6

61

7

58

8

58

Reason: The purpose of this proposal is to create a reasonable pathway to allow credit for on-site renewable energy in the
2018 IECC.
The HERS rating system allows a home to have unlimited renewable energy: a home can have a HERS score of zero, which
necessitates a significant contribution of renewable generation. This is the right approach for a rating system, but is not the
right approach for a code. While a rating system encourages competition among home builders and can be used effectively to
assess both new and existing homes, the purpose of a conservation code is to conserve energy by increasing a home's energy
efficiency.
The ERI levels set in the 2015 code were set based on calculations of cost-effective energy efficiency levels, including tradeoffs made against various building envelope options. The analysis during the development of the 2015 ERI levels did not
account for the impact of renewable energy generation. A medium-sized solar installation is worth approximately 35 points. If
unlimited renewable generation was allowed to count toward the ERI score, there is the potential for a substantial portion of the
ERI score to be met with renewable systems, resulting in homes that are even less efficient than the 2009 code. Allowing
unlimited renewable generation would mean that homes could be built with fewer efficiency measures, which would move the
stringency of the code backward.
Builders may have additional incentive to prioritize PV over efficiency. Given the innovative financing options available, builders
may be able to work with solar companies to install PV at no cost of materials or construction. In this situation, the homeowner
then enters into a power purchase agreement directly with the solar provider. If solar is allowed as a substitute for efficiency,
the baseline home will use more energy, the solar system will need to be larger (and therefore more expensive), and the home
will be more vulnerable to higher bills if and when the solar system is removed. None of these issues factor into the builder's
decision-making, but they directly affect the homeowner over the lifetime of the home. The code is in place to ensure that home
buyers receive a high-quality product that is relatively standardized, no matter where or by whom the home is built. Allowing
unlimited renewable credit to take the place of efficiency measures in the code adds uncertainty for the home buyer.
In addition to the energy conservation intent of the code, homeowners benefit from a more efficient home even if much of their
load is offset by PV or another renewable source. Energy efficiency upgrades promoted in the code, like insulation and air
sealing, are essentially permanent and difficult to remove. While the lifespan of solar panels is improving, the output of the
panels decreases over time. A homeowner will eventually need to replace the panels, which will come at an added expense.
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Furthermore, the homeowner could choose to remove the panels at virtually any time. If a home is designed to be built lessefficiently, with solar panels making up the difference, then the homeowner is left with a baseline home that will consume more
energy over its lifespan.

Cost Impact: Will not increase the cost of construction
This code change proposal, in and of itself, will not increase the cost of construction. This proposal only affects homes
installing solar panels and using the ERI compliance path, which is only one compliance option and will not increase the cost of
construction available to the builder under other compliance options.
RE177-16 :
R406.4.1 (NEW)MERES12703
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal is similiar to RE165-16, RE-165-16, RE7-16 and CE18-16 Part II. The proposal restricts use
of some renewable energy sources.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing The Center for the Polyurethanes Industry of the American
Chemistry Council and the Polyisocyanurate Insulation Manufacturers Association (mfischer@kellencompany.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R406.4.1 (N1106.4.1) Renewable energy. The use of on-site renewable energy is allowed to meet the values specified in
Table R406.4 where the ERI for the proposed residential building without renewable energy is less than or equal to the value
for the appropriate climate zone specified in Table R406.4.1. When on-site renewable energy is included for compliance using
the ERI analysis in accordance with this section, the building shall meet the mandatory requirements with Section R406.2 and
the building thermal envelope shall be greater than or equal to levels of efficiency and Solar Heat Gain Coefficient in Table
R402.1.2 or Table R402.1.4 of the 2015 International Energy Conservation Code.

CLIMATE ZONE

TABLE R406.4.1 (N1106.4.1)
Maximum Energy Rating Index Without Renewable Energy
ENERGY RATING INDEX

1

57

2

57

3

57

4

61

5

61

6

61

7

58

8

58

Commenter's Reason: RE 177-16 was submitted by the IMT to adjust the ERI as quantified by the Energy Rating Index
(ERI) values in Table R406.4. (N1106.4) in order to correlate changes with the published version of ANSI/RESNET/ICC 3012014 (RESNET 301). While RESNET 301was not ready for adoption into the 2015 IECC, it was generally understood that it
would be proposed for inclusion into the 2018 IECC as an option for compliance via the ERI path. In fact, RESNET 301 was
proposed for inclusion into the 2018 IECC via RE166-16, which was recommended for Approval as Submitted by the IECC-R
Committee. This modification specifies eligible and mandatory requirements for compliance under the ERI.
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The 2015 IECC ERI path does not address the inclusion of onsite renewable power generation for code compliance using ERI
calculation tools, including RESNET 301. The application of the ERI path and use of software compliance tools require a full
consideration of several pieces of the code, including climate zone, mandatory provisions including backstops, and approved
software tools; none of these code provisions stand alone. A review of the bibliography included with the reason statement for
RE173 provides additional background on the inclusion of RESNET 301 into the IECC; and the HERS Index paper (Dillon)
includes a reference to the inclusion of onsite power production.
The Center for the Polyurethanes Industry (CPI) of the American Chemistry Council (ACC) recommends an approach that
provides for the use of onsite renewable power production for ERI path compliance while maintaining rigorous energy
conservation standards.
ACC recommends approval of RE 177-16 as modified by this public comment, which will:
• Permit onsite power production to be used to offset energy use and included in the ERI calculation under Section R406.
• Establish a more stringent backstop for the ERI path when on-site renewable energy is included in the ERI analysis by setting
the baseline for mandatory minimum envelope efficiency with the 2015 IECC prescriptive path.
• Retain the current 2009 IECC prescriptive path backstops for ERI calculation of buildings that do not incorporate on- site
power production.
As the use of distributed generation in homes becomes more prevalent, it is important to address its role in the building energy
code. This public comment establishes an easily enforceable path that safeguards current efficiency levels and allows for the
responsible use of onsite power that does not cannibalize current efficiency levels.
RE177-16
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RE178-16
R406.6.2 (IRC N1106.6.2), R406.6.2.1 (New) [IRC N1106.6.2.1 (New)], R406.6.2.2 (New) [IRC N1106.6.2.2 (New)]
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
R406.6.2 (N1106.6.2) Compliance report. Compliance software tools shall generate a report that documents documenting
that the ERIproposeddesign complies with sections R406.2 through R406.4. A compliance report on the proposed design shall
be submitted with the application for the building permit. Upon completion of the building, a compliance report based on the asbuilt condition of the building shall be submitted to the rated design code compliesofficial before a certificate of occupancy is
issued. Batch sampling of buildings to determine energy code compliance shall only be allowed for stacked multifamily units.
Compliance reports shall include information in accordance with Sections R406.3 and R406.4. The Where the proposed design
of a building could be built on different sites where the cardinal orientation of the building on each site is different, compliance
documentation of the proposed design for the purposes of the application for the building permit shall include be based on the
following information:
1. Address or other identification of the residential building.
2. An inspection checklist documenting the building component characteristics of the rated design. The inspection
checklist shall show results for both the ERI reference design and the rated design, and shall document all inputs
entered by the user necessary to reproduce the results.
3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool.
Exception: Multiple orientations. Where an otherwise identical building model is offered in multiple orientations,
compliance for any orientation shall be permitted by documenting that the building meets the performance requirements in
each of the four (north, east, south and west) cardinal orientations.
worst-case orientation, worst-case configuration, worst-case building air leakage and worst case duct leakage. Such worstcase parameters shall be used as inputs to the compliance software for energy analysis.
Add new text as follows:
R406.6.2.1 (N1106.6.2.1) Compliance report for permit application. A compliance report submitted with the application for
building permit shall include the following:
1. Building street address, or other building site identification.
2. A statement indicating that the proposed design complies with Section R406.2.
3. An inspection checklist documenting the building component characteristics of the rated design. The inspection
checklist shall show results for both the ERI reference design and the rated design, and shall document all inputs
entered by the user necessary to reproduce the results.
4. A site-specific energy analysis report that is in compliance with Section R406.3 through R406.4.
5. The name of the individual performing the analysis and generating the report.
6. The name and version of the compliance software tool.
R406.6.2.2 (N1106.6.2.2) Compliance report for certificate of occupancy . A compliance report submitted for obtaining
the certificate of occupancy shall include the following:
1. Building street address or other building site identification.
2. A statement indicating that the as-built building complies with Section R406.3.
3. A certificate indicating that the building passes the ERI matrix for code compliance and listing the energy saving
features of the buildings.
4. A site-specific energy analysis report that is in compliance with Section R406.3 through R406.4.
5. The name of the individual performing the analysis and generating the report.
6. The name and version of the compliance software tool.
Reason: This proposal carries over the process map clarification for generating compliance documentation from the simulated
performance path section R405 to the ERI path section R406 as the process is identical for generating permitting and final
certificate of occupancy reports. It is important to further define the process so all understand what is required in addition to the
generation of the ERI score.
Cost Impact: Will not increase the cost of construction
There is not cost implication for this proposal as everything outlined must already occur to utilize the ERI path. Rather this
proposal ensures a common understanding of the process for utilizing section R406.

2016 ICC PUBLIC COMMENT AGENDA

Page 551

RE178-16 :
R406.6.2SCHWARZ12453
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There seems to be a lot of steps indicated for compliance and where the small, possibly one man, building
department is involved, this is going to be too onerous to handle the paperwork. The current language is preferred.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Submitted.
Commenter's Reason: Creation of an ERI score follows the same process as creation of R405's Simulated Performance
paths cost compliance report. In fact, since mostly energy raters are working with builders utilizing the simulated performance
path, they are giving their builder clients the ERI (HERS) score as a byproduct of compliance using section R404. Before the
2015 IECC it was not clear how to utilize the pathway. The 2015 IECC incorporated language that laid a pathway for
compliance, including the need to submit a compliance report for permitting and a new confirmed compliance report to obtain
the certificate of occupancy, how to deal with assumptions that need to be made when modeling a home before construction,
and what details need to be reported. Contrary to the committee's reason statement this has greatly increased the acceptance
of the simulated performance path. In fact, in the Denver Metro area it is the most common path way used for energy code
compliance.
Currently section R406.6.2.1 "Compliance report" does not have detail needed to make code jurisdiction comfortable with
accepting the reports. Currently you have to create a report that demonstrates that the ERI of the rated design complies but
what about the actually built home. This section does not require that a confirmed ERI score be created for the home that has
moved from paper to a physical structure. The RESNET standard requires that not only a plans analysis be performed to
generate an ERI score but also that a confirmed ERI score be created from data collected from the actually built home. The
code language is not in alignment with the standards that Raters use to complete their work. This proposal creates that
alignment.
The committee appears worried about the small one man building departments. It is my opinion if there is the infrastructure that
can perform a rating to generate an ERI score in a rural small one-person jurisdiction, the real issue would be understanding
what documentation and process needs to be followed to ensure compliance with the code. This code change proposal offers
that clarity. As the steps outlined in this proposal are exactly the same as the steps outlined for the Simulated performance
path they have proven not to be onerous. They lead to creation of a one-page compliance report.

RE178-16
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RE179-16
R202 (New) [IRC N1101.6 (New)], R401.2 (IRC N1101.13), R407(New) [IRC N1107 (New)], R407.1 (New) [IRC N1107.1
(New)], R407.2 (New) [IRC N1107.2 (New)], Table R407.3.1 (New) [IRC Table N1107.3.1 (New)], R202(N1101.6) (New)
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Maureen Guttman, representing Building Codes Assistance Project (mguttman@bcapcodes.org);
Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE), representing Energy Efficient Codes Coalition;
Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy; William Prindle, ICF International, representing
Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
R401.2 R401.2(N1101.13) Compliance. Projects shall comply with one of the following:
1. Sections R401 through R404 and Section R407.
2. Section R405, Section R407 and the provisions of Sections R401 through R404 labeled "Mandatory."
3. An energy rating index (ERI) approach in Section R406 and the provisions of Section R407.
Add new text as follows:
SECTION 407(N1107) ADDITIONAL ENERGY EFFICIENCY (MANDATORY)
R407.1(N1107.1) Scope. This section establishes additional mandatory requirements applicable to all compliance approaches
to achieve additional energy efficiency.
R407.2(N1107.2) Points-based compliance. One or more energy efficiency measure(s) shall be installed in accordance with
Section R407.3 that cumulatively equal or exceed 5 (five) Flex Points for the appropriate Climate Zone. Projects complying
under the simulated performance alternative outlined in Section R405 shall demonstrate compliance with Section R405 without
including in the proposed design any features that will be utilized to comply with Section R407. Projects complying under the
energy rating index alternative outlined in Section R406 shall demonstrate compliance with Section R406 without including in
the proposed design any features that will be utilized to comply with Section R407.
Exceptions: The requirements of this section shall not apply to:
1. Projects complying under the performance approach outlined in Section R405, where the proposed design under
section R405.3 is shown to have an annual energy cost that is less than or equal to 95% of the annual energy cost of
the standard reference design.
2. Projects complying under the energy rating index approach outlined in Section R406, where the project has a maximum
energy rating index value at least 5% less than the index target specified in Table R406.4.
3. Additions with a conditioned floor area equal to or less than 1,000 square feet.
4. Alterations, renovations and repairs to an existing building.
R407.3.1(N1107.3.1) Flex Points for additional energy efficiency. Measures shall be selected from Table R407.3.1. Each
measure chosen shall receive credit for the Flex Points as indicated in the Table for the specific Climate Zone. Interpolation of
points between measures shall not be permitted.
Revise as follows:

Measure
Number
1a
1b
1c
1d
2a
2b
3a
3b
3c

TABLE R407.3.1(N1107.3.1)
FLEX POINTS FOR ADDITIONAL ENERGY EFFICIENCY
Measure Description
Flex Point Value
CZ CZ CZ CZ CZ
1 2 3 4 4C
≥ 2.5% reduction in total UA b
1 1 2 2 2
≥ 5% reduction in total UA b
3 3 3 3 3
≥ 7.5% reduction in total UA b
5 5 5 5 5
≥ 10% reduction in total UA b
6 7 7 7 8
≥ 10% reduction in glazed fenestration area-weighted average SHGC
2 1 - ≥ 20% reduction in glazed fenestration area-weighted average SHGC
4 1 - ≤ 4 ACH50 air leakage rate with ERV or HRV installed c
1 2 - ≤ 3 ACH50 air leakage rate with ERV or HRV installed c
2 4 5 7 7
≤ 2 ACH50 air leakage rate with ERV or HRV installed c
2 5 7 9 9
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CZ
5
2
4
6
8
7
9

CZ
6
3
5
7
9
7
10

CZ
7
4
5
8
10
8
11

CZ
8
4
5
8
10
8
11
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4a
4b
4c
4d
4e
5a
5b
5c
5d
5e
5f
5g
6a
6b
6c
7a
7b
7c
7d
7e
7f
7g
8a
8b
8c
8d
8e

≤ 2 CFM of total duct leakage per 100 square feet of conditioned floor area
when tested in accordance with Section R403.2.2
100% of duct thermal distribution system located in conditioned space
100% of duct thermal distribution system located in directly conditioned
d
space
100% of ductless thermal distribution system located completely inside
the building thermal envelope
100% of hydronic thermal distribution system located completely inside
the building thermal envelope
≥ 16 SEER and ≥ 13 EER cooling system efficiency e
≥ 18 SEER and ≥ 14 EER cooling system efficiency e
≥ 16 EER cooling system efficiency e
≥ 18 EER cooling system efficiency e
≥ 20 EER cooling system efficiency e
≥ 24 EER cooling system efficiency e
≥ 28 EER cooling system efficiency e
≥ 95 AFUE heating system efficiency f
≥ 96 AFUE heating system efficiency f
≥ 98 AFUE heating system efficiency f
≥ 9.5 HSPF heating system efficiency f
f
≥ 10.5 HSPF heating system efficiency
f
≥ 3 COP heating system efficiency
f
≥ 3.5 COP heating system efficiency
f
≥ 4 COP heating system efficiency
f
≥ 4.5 COP heating system efficiency
f
≥ 5 COP heating system efficiency
≥ 0.7 EF for fossil fuel service water heating system
≥ 0.8 EF for fossil fuel service water heating system
≥ 0.95 EF for electric service water heating system
≥ 1.15 EF for electric service water heating system
≥ 0.4 Solar Fraction for service water heating system

1

1

1

1

-

1

1
8

1
8

1 1
9 11

1
8

1 2 2 2
12 15 17 17

8

8

9 11

8

12 15 17 17

8

8

9 11

8

12 15 17 17

5
9
10
13
16
22
25
2
7
7
8

4
7
7
10
12
19
21
2
2
3
1
1
2
2
2
3
2
5
7
9

1
3
3
4
5
12
13
6
6
7
1
2
2
4
5
5
6
4
7
9

9
10
11
2
4
3
6
9
10
11
2
5
9

1
1
1
1
10
10
12
2
5
4
8
10
11
12
2
3
6

1
2
2
2
3
4
5
8
9
10
2
4
3
6
8
9
10
3
4
7

1

11
11
13
2
4
3
7
10
11
12
2
3
5

1

12
12
14
2
3
3
6
9
10
12
1
2
4

1

13
14
15
1
3
2
5
7
8
9
1
2
3

a. Climate Zone 4C is Climate Zone Marine 4.
b. The Total UA shall be calculated in accordance with Section R402.1.4 Total UA alternative.
c. Minimum Heat Recovery Ventilator (HRV) and Energy Recovery Ventilator (ERV) requirements, measured at the lowest
tested net supply airflow, shall be ≥ 75% Sensible Recovery Efficiency (SRE), ≤ 1.1 W/CFM Fan Energy and shall not use
recirculation as a defrost strategy. In addition, the Energy Recovery Ventilator (ERV) shall be ≥ 50% Latent
Recovery/Moisture Transfer (LRMT).
d. To achieve 100% of the thermal distribution located in the actively conditioned space, no ducts used for the heating and
cooling systems shall be located within walls or ceilings or other locations where all of the losses are not directly into the
conditioned space.
e. For multiple cooling systems, all systems shall meet or exceed the minimum efficiency requirements in Table R407.3.1
and shall be sized to serve 100% of the cooling design load. As an alternative, each system installed shall receive credit for
the percentage of the Flex Points for the measure equal to the percentage of the cooling design load served by the system.
f. For multiple heating systems, all systems shall meet or exceed the minimum efficiency requirements in Table R407.3.1 and
shall be sized to serve 100% of the heating design load. As an alternative, each system installed shall receive credit for the
percentage of the Flex Points for the measure equal to the percentage of the heating design load served by the system.
Add new definition as follows:
R202(N1101.6) DIRECTLY CONDITIONED SPACE An area within conditioned space that is directly heated or cooled to
maintain heating and cooling temperature setpoints, including any habitable room. Directly conditioned space shall not include
indirectly conditioned space.
R202(N1101.6) INDIRECTLY CONDITIONED SPACE. An area within conditioned space that is not directly heated or cooled,
including wall cavities, floor cavities, ceiling cavities, storage rooms, closets, non-habitable attic, non-habitable basement,
crawlspace, spaces or cavities that contain uninsulated ducts or thermal distribution systems or have an opening directly into
an adjacent conditioned space. Spaces are indirectly heated or cooled where they communicate through openings with
conditioned spaces, where they are separated from conditioned spaces by uninsulated walls, floors or ceilings, or where they
contain uninsulated ducts, piping or other sources of heating or cooling.
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Reason: The purpose of this code change is to establish a new mandatory section to achieve additional energy efficiency.
This proposal will allow builders the flexibility to choose from a menu of options to achieve 5% or more in energy savings
beyond compliance with the current prescriptive, performance and ERI paths in the 2015 IECC. These new mandatory set of
points-based options are predicated on the notion that because the current residential I-Codes require a solid foundation of
"whole house" efficiency features, builders should have flexibility to determine the improvements that add onto that foundation.
In addition to bringing about a reasonable, but modest, improvement in energy efficiency as compared to the 2015 IECC, the
proposal will also lay the groundwork for emerging technologies and future improvements to the code. Similar options-based
approaches are currently found in both the commercial provisions of the 2015 IECC (section C406) and in residential energy
codes adopted in some states. As discussed below, this proposal improves the IECC in at least five important ways.
The proposal improves the overall energy efficiency of the IECC and IRC by about five percent, reducing the home's
energy consumption and homeowner operating costs.
From a national energy policy standpoint, the need to improve the efficiency of America's buildings has not changed. Because
buildings continue to consume over 50% of the natural gas and over 70% of the electricity consumed in America, the nation's
building codes should incorporate reasonable measures to reduce energy use and peak demand wherever feasible. The
residential requirements of the 2012 (also reflected in the 2015 IECC) represents a significant improvement over previous
editions of the code, and we believe that an additional 5% improvement in efficiency over the 2012 and 2015 IECC is not only
feasible, but is crucial to sound national energy policy and our nation's energy future. Each new building and substantial
addition should bring the country one step closer to our national goal of energy independence.
In addition, energy efficient construction generates significant operating savings that quickly recoup the incremental cost of
these improvements to new homebuyers. For example, when the US Department of Energy compared homes built to the 2012
IECC with homes built to the 2006 IECC, average homeowner life-cycle (30-year) cost savings ranged from $4,763 in Climate
Zone 2 (the lowest savings in all climate zones) to $33,105 in Climate Zone 8 (the highest savings). And, even after accounting
for the incremental up-front costs of mortgage fees and down payment, a homeowner's cumulative cash flow became positive
within a year or two in all eight climate zones.
The proposal creates a highly flexible method to achieve additional energy savings that would be difficult to
prescriptively require in the current IECC and IRC structure.
Although there are many possible improvements beyond the 2015 IECC, some of these improvements would be impractical or
difficult to include as specific prescriptive requirements for all homes at this time. For example, some emerging technologies
may save energy, but because of limited availability, high cost, or federal laws, it may not be reasonable – or even legal – to
require these technologies in every building. The IECC does not currently have an organized method for recognizing specific
prescriptive options beyond the baseline requirements.
This proposal creates such an approach and format that recognizes the energy savings potential of a range of systems and
building features that otherwise would not be feasible to include in the baseline requirements at this time. For example, the
proposal includes high-efficiency heating, cooling, and water heating options that the code may not be able to require outright
because of federal preemption issues. The proposal also includes envelope-only measures that reward builders for going well
beyond the current code requirements. The result is a reasonably flexible system of options that builders can choose from that
goes beyond the 2015 IECC and IRC baseline, provides incentives for good building practice and technologies, and gives
jurisdictions an easily-adaptable, and easy to administer method to set ever-improving efficiency requirements.
The proposal lays the groundwork for future improvement in the code by establishing a structure for both
prescriptive- and performance-based compliance options.
In order to maximize flexibility and prepare for future improvements to the code, this proposal establishes multiple methods of
compliance for new buildings and additions of more than 1,000 square feet (smaller additions, alterations, renovations and
repairs are currently proposed to be exempt to avoid unnecessary complexity) and will make further efficiency improvements in
future cycles much easier.
For code users who prefer a straightforward points-based approach to code compliance, Section R406 outlines a number of
options for each climate zone that can be combined for a total of at least 5 points. Each point represents roughly a one percent
decrease in the present value of energy costs over the life of the building (so 5 points equal roughly a 5% improvement in
efficiency over the 2015 IECC).
For code users who wish to use the simulated performance alternative in Section R405, the proposal also allows
compliance where the proposed design demonstrates an energy cost less than or equal to 95% of the energy cost of the
standard reference design. The proposal also allows, as an alternative, compliance with the points system so long as the
user does not "double count" in its performance analysis any improvements used in points compliance.
For code users who wish to use the ERI compliance alternative in Section R406, the proposal also allows compliance
where the proposed design demonstrates an ERI five percent or more below the target ERI. The proposal also allows, as
an alternative, compliance with the points system so long as the user does not "double count" in its ERI analysis any
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improvements used in points compliance.
These compliance options can be easily updated in the future. For example, as additional technologies and building practices
are improved in the future, these technologies can be added to the table, along with a corresponding point value, without a total
rewrite of the code.
Points have been calculated based on the present value of energy cost savings over the current code (with recognition of
relevant federal equipment standards), after reflecting the estimated useful life of each measure and an assumed 30-year life of
the building for purposes of the analysis (consistent with a 30-year mortgage).
This approach factors in the durability and useful life of each additional option chosen, recognizing that it is not the energy cost
savings in the first year that is critical, but the cost savings over the life of the home that is most important. Although no building
energy simulation on this scale will be perfect, the analysis behind the Flex Points tables is among the most sophisticated and
detailed of its type. The analysis used the Department of Energy building analysis and present value calculation methodology,
which will allow for easy updates to the table in the future. The analysis includes 105 TMY3 weather locations and 12 building
types to account for varying stories, foundations and fuel types for each of the baseline and upgrade measures. This analysis
was conducted by ICF International, which conducts similar types of analyses for a number of governmental entities, utilities
and others.
The proposal creates incentives for code users to consider installing high-efficiency heating, cooling, and water
heating systems, as well as other alternatives, without degrading the thermal building envelope or violating federal
law.
Code-writing organizations have long wrestled with the dilemma of how to incorporate high-efficiency heating, cooling, and
water heating system requirements into the code without violating federal law and without sacrificing improvements to the
thermal envelope in return. In past code cycles, EECC was instrumental in removing the equipment trade-offs from the code to
resolve the issues these trade-offs and the federal laws created. We remain strongly committed to that approach today.
However, this proposal takes the next step by leaving the 2012 IECC baseline requirements intact, while offering code users
the choice of equipment upgrades among several other potential improvements beyond the baseline requirements. In an
attempt to reduce significant free ridership, equipment choices are limited to those likely above the typical equipment that would
be installed anyway.
The proposal allows jurisdictions to "try out" a wide variety of efficiency measures that would be difficult to require
as prescriptive requirements.
Innovative building practices or emerging technologies can benefit from being listed in state and local building codes. However,
states may have difficulty prescriptively requiring new technologies or building practices for all homes that are not yet widely
available. For example, ground-source heat pumps can offer significant energy savings, but because of geological features or
regulatory issues, they may not be appropriate in all circumstances. The proposal above provides an incentive to consider
installing a ground source heat pump as one of several compliance options under Section R407, but also offers many other
comparable options or combinations of such options to achieve the same level of savings.
By incorporating several of these practices and technologies among the multiple options of Section R407, the proposal above
essentially gives these emerging technologies and practices a foothold, and allows consumers and the market to determine the
most feasible options for any given project. As emerging technologies become more mainstream, Section R407 may also be a
good source for additional improvements to the prescriptive baseline in future code editions.
In sum, a few final observations may be helpful:
This Flex Points proposal is not an "above-code" program. Rather it is an additional efficiency requirement that must be met by
all residential buildings with the choice among a number of compliance options. The IECC commercial provisions already
contain a similar approach (see section C406).
This Flex Points proposal improves the 2015 IECC by 5% in three ways:
Homes can be built to the performance path and show an annual energy cost of no more than 95% of the standard
reference design.
Homes can be built to the ERI compliance path and meet an ERI score 5% below the current requirement.
Homes can be built to any compliance path and code users can show that they have installed sufficient additional
energy efficiency measures to equal at least 5 Flex Points from the table column appropriate to the climate zone.
The Flex Points measures, in some cases, are not appropriate to require in the base code, either because of federal
preemption issues or a lack of market penetration for new efficient products, but are reasonable options for the builder to
consider to achieve the additional 5% energy efficiency targeted.
The analysis is based on the Department of Energy Methodology for Evaluated Cost-Effectiveness of Residential Energy
Code Changes and the present value calculation methodology, which will allow for easy updates to the table in the future.
The analysis first uses a present value analysis over a 30-year useful life of the building to determine the present value of
energy cost savings for each measure – specifically, the analysis calculates the energy cost savings on a present value
basis for the estimated life of each measure up to 30 years. Then the estimate of energy cost savings is converted into
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points for each measure. Each point is equal to the present value of 1% energy savings over 20 years; by using a 20 year
benchmark for determining one point, the points allow more flexibility among measures and provide some greater
recognition to those measures with longer useful lives. While some measures have a longer life than 30 years, using a
30-year useful life ensures that savings are capped at a commonly used 30-year metric for homes, such as a typical 30
year mortgage, which is conservatively low for measures that last for the entire lifetime of the home.

Cost Impact: Will not increase the cost of construction
For many builders, there will be no cost increase whatsoever from compliance with this new requirement, since many of the
Flex Points options are commonly installed anyway -- such as improved HVAC equipment or ducts located indoors – and can
satisfy all 5 flex points (or more). For others who install a Flex Point option that otherwise would not have been installed, there
will be increased cost, but there are options available within the proposal to achieve the 5 points cost-effectively.
RE179-16 :
R401.2-FAY12487
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is yet another new compliance path. In prior actions, the Committee has disapproved other proposed
new compliance paths. Contrary to the proposal's will not increase the the cost of of construction, it will increase costs for some
builders where they don't already do what this proposal requires. This doesn't seem to work with the ERI option.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Vickie Lovell, InterCode Incorporated, representing Leading Builders of America
(vickie@intercodeinc.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R401.2(N1101.13) Compliance. Projects shall comply with one of the following:
1. Sections R401 through R404 and Section R407.
2. Section R405, Section R407 and the provisions of Sections R401 through R404 labeled "Mandatory."
3. An energy rating index (ERI) approach in Section R406 and the provisions of Section R407.
Commenter's Reason: Leading Builders of America (LBA) enthusiastically supports and promotes flexibility in the energy
code and multiple methods of energy code compliance. The use of the flex points approach for either the prescriptive path or
the performance path may be a viable option for some designers who want yet another approach to compliance. If approved,
this "flex-point" method would become the fourth compliance option in the energy conservation code.
LBA would be able to support this modified proposal if the Energy Rating Index (ERI) Path were excluded from the flex points
option. LBA does not agree that including the ERI path in R406 will make further efficiency improvements in future cycles much
easier, at least for this 2018 cycle, and at this stage of the code development process.
The fact is that only a few states have adopted the 2015 Edition of the IECC, and that is the edition in which the ERI path was
introduced. Only a few IECC members are familiar with this ERI approach, and even fewer have the experience of working with
designers, builders, raters and other energy advocates who understand the ERI in its current form.
By way of review, the following direct extract is the proponents' explanation of how the ERI could be used with flex points:
"For code users who prefer a straightforward points-based approach to code compliance, Section R406 outlines a number
of options for each climate zone that can be combined for a total of at least 5 points. Each point represents roughly a one
percent decrease in the present value of energy costs over the life of the building (so 5 points equal roughly a 5%
improvement in efficiency over the 2015 IECC).
For code users who wish to use the ERI compliance alternative in Section R406, the proposal also allows compliance
where the proposed design demonstrates an ERI five percent or more below the target ERI. The proposal also allows, as
an alternative, compliance with the points system so long as the user does not "double count" in its ERI analysis any
improvements used in points compliance."
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LBA does not support unnecessary complexity to the code. Including the ERI (which is also a points system) into this code
change proposal is, in the opinion of the Leading Builders of America, adding a layer of complexity that most people could not
explain, understand, or more importantly to the code official, enforce. Tying a new points system that uses one method of
calculation to another points system that uses another different method of calculation is begging for designer and builder
confusion, inconsistent application and interpretation, and anemic enforcement in the field. The ERI is adequate on its own. It's
easy to understand, apply and enforce, and should remain as a separate compliance path, untethered to the proposed "flex
points" method.

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: This change improves Energy Efficiency for all paths by adding menu of points allowed to achieve
gains of 5%. The change was denied by the committee.
This proposal increases the energy efficiency of the code by 5% by offering a menu of points-based options for all compliance
paths. The AIA believes that this is an achievable and sensible way forward to continue improving the performance offered by
the IECC while allowing flexibility to the user on how to pursue that goal.
We urge the membership to appvove this change.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey Harris, Alliance to Save Energy, representing
Alliance to Save Energy (JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient
Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Approve
as Submitted.
Commenter's Reason: We recommend approval of RE179 as submitted for all of the reasons provided in the original Reason
Statement. We believe the Residential IECC Committee failed to fully appreciate the value of this proposal, as evidenced by
their reason statement.
First, the Committee refers to RE179 as "yet another new compliance path." To be clear, RE179 is not a new compliance
path option – instead, it is a set of improvements built into the existing three compliance options: prescriptive, performance,
and ERI. Each of these compliance paths is improved by roughly 5% in the proposal:
Users of the prescriptive path must comply with the prescriptive path and select one or more measures from Table
R407.3.1 to achieve at least 5 points (worth roughly 5% improvement over the current code).
Users of the performance path have two options: they may choose to either achieve 5 points from Table R407.3.1 or
demonstrate annual energy cost less than or equal to 95% of the standard reference design.
Users of the ERI option also have two options: they may either choose to achieve 5 points from Table R407.3.1 or
demonstrate a 5% improvement in the ERI score required in that climate zone.
Second, the Committee claims that the proposal "doesn't seem to work with the ERI option." As explained above, RE179
provides two options for compliance under the ERI path – each of which is designed to work with the ERI index numbers
specifically adopted by a jurisdiction. We do not understand the Committee's concern with the ERI options.
Third, the Committee claims that in some cases, this proposal will increase the cost of construction. That should not be a
barrier to adoption by itself. We acknowledged in the Cost Impact that while many builders will likely see no cost increase
(because they already locate ducts inside conditioned space or install high-efficiency equipment), some builders may choose
options that will increase costs. However, we believe that most builders will pick the most cost-effective options.
Most importantly, RE179 helps ensure that the economics of choices made at construction work in favor of the homeowner.
The various "flex point" options were carefully selected based on the energy conservation value over the useful life of the
building, not on short-term profitability. This methodology places a higher value on longer-lived items such as improved UA or
better duct designs over shorter-lived items.
No other proposal would comprehensively improve the residential IECC across all compliance paths by 5%, as proposed in
RE179. It achieves this improvement by providing strong incentives for existing and new technology without compromising the
current efficiency of the IECC. We strongly recommend approval of RE179 as submitted.
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RE181-16
R407 (New) [IRC N1107 (New)], R407.1 (New) [IRC N1107.1(New)], Chapter 6 (IRC Chapter 44)
Proposed Change as Submitted
Proponent : Craig Conner, representing self (craig.conner@mac.com)
2015 International Energy Conservation Code
SECTION R407 (N1107) NATIONAL GREEN BUILDING STANDARD
Add new text as follows:
R407.1 (N1107.1) Compliance satisfied. A building in compliance with at least the Silver level of the energy requirements in
ICC 700 in accordance with the Performance Path in Section 702 in ICC 700, the Prescriptive Path in Section 703 of ICC 700,
or the HERS Index Target Path in Section 704 of ICC 700 shall be in compliance with all the requirements of this chapter.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ICC 700-2016 (DRAFT Version) of the National Green Building Standard
Reason: The National Green Building Standard (NGBS, ICC 700) is part of the I-family and ANSI approved. The NGBS has
multiple "green" parts including an Energy Chapter (chapter 7). At the lowest level, Bronze, the Energy Chapter is roughly
equal to the IECC, perhaps with a few more requirements. At all higher levels the Energy Chapter is based on exceeding the
energy efficiency required by the IECC. At the Silver level the NGBS Energy Chapter is about 7% better than the IECC in
terms of reduced energy consumption. A home which has been approved by the NGBS verifiers (third party inspection) to go
above the IECC should not be required to go through the code process to show it meets the IECC.
The NGBS energy options include several approaches, all of which have minimum requirements in common. The prescriptive
approach is similar to the prescriptive in the IECC. The performance approach is a calculation of energy savings based on an
energy calculation specified in the IECC. The HERS Index Target Path utilizes a calculation as defined by EPA for the Energy
Star Program. The calculation computes a target score based on the specific home in question, then compares the proposed
home to that target. Because the target is computed for each home based on its specific design and Energy Star
specifications, it is a more accurate prediction of energy use than a generic HERS score. The calculation has the advantage of
using only input already provided for Energy Star calculation, provided by those who do the RESNET/HERS ratings/others,
and will be accomplished by the same software. No new people or processes are required.

Cost Impact: Will not increase the cost of construction
This is an option. Some who choose to go above the energy efficiency in the IECC, to the Silver lever of ICC 700 or above,
may increase the cost of their home. However, levels of energy efficiency above the IECC could also be produced by good
design, so it does not have to be a cost increase.
Analysis:
A review of the standard proposed for inclusion in the code, ICC 700-2016 (DRAFT), with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28), will be posted on the ICC website on or before April 1, 2016.

RE181-16 : R407
(NEW)CONNER13490
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is covered by above-code program provision in R102.1.1. The proposed section seems to contradict
that section in that in order to get to use this new section, there are mandatory code requirements. Perhaps the most stringent
would apply. This language really belongs in Section R102.1.1.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Craig Conner, representing self (craig.conner@mac.com) requests Approve as Modified by this Public
Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
R102.1.1 Above code programs. The code official or other authority having jurisdiction shall be permitted to deem a national,
state or local energy-efficiency program to exceed the energy efficiency required by this code. Buildings approved in writing by
such an energy-efficiency program shall be considered in compliance with this code. The requirements identified as
"mandatory" in Chapter 4 shall be met. A building in compliance with at least the Silver level of the energy requirements in ICC
700 in accordance with the Performance Path in Section 702 in ICC 700, the Prescriptive Path in Section 703 of ICC 700 or the
HERS Index Target Path in Section 704 of ICC 700, shall be deemed to exceed the energy efficiency required by this code.
Commenter's Reason: The committee said "This language really belongs in Section R102.1.1". My public comment is a
replacement of my original proposal so nothing is being done to the existing langauge of Section R407.1.
My public comment adds the language to Section R102.1.1 per the Committee's request. Note that the existing Section
R102.1.1 code text remains, including the sentence on "mandatory".
ICC 700's energy requirements are built on the IECC. At the "silver" level ICC 700 energy requirements are about 7% above
the 2015 IECC, making that "above code". Meeting ICC 700 includes requirements for third party energy inspections, which will
help in code enforcement.

RE181-16
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RE183-16
R502.1.1.2 (IRC N1108.1.1.2), R503.1.2 (IRC N1109.1.2)
Proposed Change as Submitted
Proponent : Shaunna Mozingo, Colorado Code Consulting - City of Cherry Hills Village, representing Colorado Chapter of ICC
Energy Code Development Committee (smozingo@coloradocode.net)
2015 International Energy Conservation Code
Revise as follows:
R502.1.1.2 (N1108.1.1.2) Heating and cooling systems. New heating, cooling and duct systems that are part of the addition
shall comply with Section R403 Sections R403.1, R403.2, R403.3, R403.5 and R403.6.
Exception: Where ducts from an existing heating and cooling system are extended to an addition, duct systems with less
than 40 linear feet (12.19 m) in unconditioned spaces shall not be required to be tested in accordance with Section
R403.3.3.
R503.1.2 (N1109.1.2) Heating and cooling systems. New heating, cooling and duct systems that are part of the alteration
shall comply with Sections R403.1, R403.2, R403.3 and R403.6 Section R403.
Exception: Where ducts from an existing heating and cooling system are extended, duct systems with less than 40 linear
feet (12.19 m) in unconditioned spaces shall not be required to be tested in accordance with Section R403.3.3.
Reason: The charging statement for both of these sections let us know that these requirements only apply if you have "new
heating, cooling and duct systems that are part of the addition or alteration". It's not talking about the house, it's talking about
installing new systems. Why would we not want them to comply with all of the provisions of the code for systems in R403? If I
put in a new system at any phase of construction I had better make sure it is sized for the building I'm putting it into. Don't tell
me you can't do adequate sizing on an existing building. You can get it the absolute best that you can but you at least have to
put some thought into it.
Maybe you don't require a Manual J or some type of load calculation if you are doing an addition or alteration and dealing with
an existing system, although you should always look to see if your mechanical equipment can handle the new load you're
placing on it but it doesn't say that anywhere in the code, but this isn't talking about existing systems. We always have to do
load calcs for new construction but never have to look at the system again to see if it is sized correctly for any future work that
may be done to the home, even if we add a 10,000 sq ft addition? Well if we put in a new piece of equipment, it should go
through load calcs and sizing just like if it were being put in a new building.
These sections didn't just leave out load calcs/sizing for new equipment, it left out mechanical system piping insulation. Why?
It left out new snow and ice melt systems. Why? It left out pool and spa requirements. Again, why? If any of them are new,
they need to meet all of the code requirements.
These sections should have read that heating and cooling and ducts systems that are part of the addition or alteration... and
left out the word "new" if that was their intent. But the way it is worded, they are talking about new systems and they should
have to comply.

Cost Impact: Will increase the cost of construction
There would likely be a cost for having a load calculation done or for piping insulation to be done or whatever requirement
would have normally applied had the building been new but no longer applies because the building isn't new, even thought he
equipment is.
RE183-16 :
R502.1.1.2MOZINGO13306
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The revised language makes it clear that new systems must comply with all requirements of the code.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Richelle McMurtry, HBA of Metro Denver, representing Home Builders Association of Metro Denver
(rmcmurtry@hbadenver.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R503.1.2 (N1109.1.2) Heating and cooling systems. New heating, cooling and duct systems that are part of the alteration
shall comply with Section R403.
Exception: Where ducts from an existing heating and cooling system are extended, duct systems with less than 40 linear
feet (12.19 m) in unconditioned spaces shall not be required to be tested in accordance with Section R403.3.3.
Commenter's Reason: The original proposal proved to be impractical because, on an existing home, it's too difficult to
determine actual building envelope; there would be too many assumptions. The HBA of Metro Denver supports proposal
RE183 as modified by removing reference to R503.1.2.
Proponent : David Bixby, Air Conditioning Contractors of America , representing Air Conditioning Contractors of
America (david.bixby@acca.org) requests Disapprove.
Commenter's Reason: ACCA opposes this proposal as an addition comes under the Existing Building Code and makes no
sense to design a new part at a higher standard than the old part it is attaching to. Also, this proposal may require duct
modifications to existing ductwork that is either impossible or financially unaffordable. ACCA Manual J can be used to assure
that the existing system is large enough to handle the additional load.
RE183-16
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RE187-16
Appendix RA (IRC Appendix T)
Proposed Change as Submitted
Proponent : Donald Surrena (dsurrena@nahb.org)
2015 International Energy Conservation Code
Delete without substitution:
APPENDIX RA (APPENDIX T) RECOMMENDED PROCEDURE FOR WORST-CASE TESTING OF ATMOSPHERIC
VENTING SYSTEMS UNDER R402.4 OR R405 CONDITIONS ≤ 5ACH50
Reason: This Appendix RA, "Recommended Procedure for Worst Case Testing of Atmospheric Venting Systems Under R402.4
or R405 Conditions, is not appropriate as an appendix in the IECC. It is noted as "informative and is not part of the code."
Appendices are typically included in code books to offer optional or supplement criteria to the provisions in the main chapters of
the code that are written in mandatory language for adoption if chosen by the jurisdiction. Appendices provide additional
information for administration of the Department of Building Safety as well as standards not typically administered by all
building departments. Appendices have the same force and effect as the primary chapters of the code when explicitly adopted
by the jurisdiction. This Appendix RA is intended only as a recommended procedure to test venting and it is more appropriate in
a training manual or technical guide for those parties that are involved in testing. This informational appendix is
more appropriate in a standard and is not written to be part of a code that becomes law.

Cost Impact: Will not increase the cost of construction
The code change proposal only serves to remove an optional appendix that appears to be misplaced in the IECC. As this
Appendix is not a requirement, there is not a change in the cost of construction.
RE187-16 :
APPENDIX RASURRENA12409
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This is information that needs to be only in the IFGC and not in the IECC.
Assembly Motion:
Online Vote Results:
Support: 36.45% (74) Oppose: 63.55% (129)
Assembly Action:

Disapprove
Failed
None
Individual Consideration Agenda

Proponent : Darren Meyers, International Energy Conservation Consultants, representing Illinois Office of Energy &
Recycling (dmeyers@ieccode.com) requests Disapprove.
Commenter's Reason: U.S. code enforcement should DISAPPROVE RE187-16.
U.S. code enforcement should DISAPPROVE RE187-16 and retain provisions in the IECC and IRC that provide an appropriate
and readily accessible location for builders, code officials, HERS raters, insulation and air-sealing contractors to access
provisions for building tightness affecting the safety of combustion appliances.
We agree with the assertion of the proponent that the procedures presented in this appendix are informational and written in
mandatory language, not unlike any other appendices in the IRC. For example, the provisions for Passive Radon Control in
Appendix 'F' or Straw-bale Construction in Appendix 'S' are located as such because they are either provocative, subject to
debate or not typically administered by all building departments, nationwide. Accordingly, this Appendix is the perfect location to
provide builders, code officials, HERS raters, insulation and air-sealing contractors with accessible provisions for building
tightness affecting the safety of combustion appliances.
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The provisions of this Appendix are rooted in the Combustion Safety Test Procedures for Vented Appliances promulgated by
the Building Performance Institute (BPI) and codified. Simply put, they have now merely been accepted into newly developed
ANSI accredited standards including ANSI/BPI-1200-S-2015, and are now even more suitable for use in this appendix.
The development of this appendix (Approved by code officials as RE193-13) is rooted in several Midwestern state-wide
adoptions of the 2012 IECC (Iowa, Illinois, Minnesota and Nebraska). Recall, this was April of 2013. And, it turned out that
combustion air guidelines were last revised in the fuel gas codes in 2001. So, our concern was that a present-day solution for
the verification of safe venting of combustion appliances was not readily accessible to builders, code officials, HERS raters,
insulation and air-sealing contractors, tightening homes at or below 5ACH50 in accordance with the 2012/2015 IRC or the
2012/2015 IECC editions.
In our case, the matter was further complicated in that these state-wide adoptions affected home-rule units of government that
either did not adopt an up-to-date IRC (incl. fuel-gas provisions), or more often did not adopt a fuel-gas code altogether
(NFPA54 or IFGC). Thereby, these jurisdictions had no way to verify the safe venting of combustion appliances for "tight" (less
than or equal to 5ACH50) homes as required by the present-day IECC.
Since we knew that HERS Raters, insulation and air-sealing contractors do not look to the fuel gas codes for solutions to "tight"
buildings. Also, that affected home-rule units of government do not adopt up-to-date IRC (fuel-gas provisions), or more often
did not adopt a fuel-gas code altogether. The solution was to "codify" the BPI Combustion Safety Test Procedures for Vented
Appliances, and propose code change RE193-13 so that HERS Raters, insulation and air-sealing contractors who perform this
work could access the procedure directly from the body of the IECC/IRC.
Request DISAPPROVAL of RE187-16 such that these construction professionals can readily access these procedures for
"tight" homes (less than or equal to 5ACH50), born out of an IECC or IRC Chapter 11 adoption.

Public Comment 1:
Proponent : Darren Meyers, International Energy Conservation Consultants, representing Illinois Office of Energy &
Recyclng (dmeyers@ieccode.com) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
APPENDIX APPENDIX RA (IRC APPENDIX T)
RECOMMENDED PROCEDURE FOR WORST-CASE TESTING OF ATMOSPHERIC VENTING SYSTEMS UNDER R402.4
(IRC N1102.4) OR R405 (IRC N1105) CONDITIONS
SECTION RA101 SCOPE
RA101.1 General. This appendix is intended to provide guidelines for worst-case testing of atmospheric venting systems.
Worst-case testing is recommended to identify problems that weaken draft and restrict combustion air.
SECTION RA201 GENERAL DEFINITIONS
COMBUSTION APPLIANCE ZONE (CAZ).
A contiguous air volume within a building that contains a Category I or II atmospherically vented appliance or a Category III or IV
direct-vent or integral vent appliance drawing combustion air from inside the building or dwelling unit. The CAZ includes, but is
not limited to, a mechanical closet, a mechanical room, or the main body of a house or dwelling unit.
DRAFT.
The pressure difference existing between the appliance or any component part and the atmosphere that causes a continuous
flow of air and products of combustion through the gas passages of the appliance to the atmosphere.
Mechanical or induced draft.
The pressure difference created by the action of a fan, blower or ejector that is located between the appliance and the
chimney or vent termination.
Natural draft.
The pressure difference created by a vent or chimney because of its height and the temperature difference between the flue
gases and the atmosphere.
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SPILLAGE.
Combustion gases emerging from an appliance or venting system into the combustion appliance zone during burner operation.
SECTION RA301 TESTING PROCEDURE
RA301.1 Worst-case testing of atmospheric venting systems. Buildings or dwelling units containing a Category I or II
atmospherically vented appliance; or a Category III or IV direct-vent or integral vent appliance drawing combustion air from
inside of the building or dwelling unit, shall have the Combustion Appliance Zone (CAZ) tested for spillage, acceptable draft and
carbon monoxide (CO) in accordance with this section the International Fuel Gas Code. Where required by the code official,
testing shall be conducted by an approved third party. A written report of the results of the test shall be signed by the party
conducting the test and provided to the code official. Testing shall be performed at any time after creation of all penetrations of
the building thermal envelope and prior to final inspection.
Exception: Buildings or dwelling units containing only Category III or IV direct-vent or integral vent appliances that do not
draw combustion air from inside of the building or dwelling unit.
The enumerated test procedure as follows shall be complied with during testing:
0.1. Set combustion appliances to the pilot setting or turn off the service disconnects for combustion appliances. Close
exterior doors and windows and the fireplace damper. With the building or dwelling unit in this configuration, measure
and record the baseline ambient pressure inside the building or dwelling unit CAZ. Compare the baseline ambient
pressure of the CAZ to that of the outside ambient pressure and record the difference (Pa).
0.2. Establish worst case by turning on the clothes dryer and all exhaust fans. Close all interior doors that make the CAZ
pressure more negative. Turn on the air handler, where present, and leave on if, as a result, the pressure in the CAZ
becomes more negative. Check interior door positions again, closing only the interior doors that make the CAZ
pressure more negative. Measure net change in pressure from the CAZ to outdoor ambient pressure, correcting for the
base ambient pressure inside the home. Record "worst case depressurization" pressure and compare to Table
RA301.1(1).Where CAZ depressurization limits are exceeded under worst-case conditions in accordance with Table
A301.1(1), additional combustion air shall be provided or other modifications to building air-leakage performance or
exhaust appliances such that depressurization is brought within the limits prescribed in Table RA301.1(1).
0.3. Measure worst-case spillage, acceptable draft and carbon monoxide (CO) by firing the fuel-fired appliance with the
smallest Btu capacity first.
0.3.1. Test for spillage at the draft diverter with a mirror or smoke puffer. An appliance that continues to spill flue
gases for more than 60 seconds fails the spillage test.
0.3.2. Test for CO measuring undiluted flue gases in the throat or flue of the appliance using a digital gauge in
parts per million (ppm) at the 10-minute mark. Record CO ppm readings to be compared with Table
RA301.1(3) upon completion of Step 4. Where the spillage test fails under worst case, go to Step 4.
0.3.3. Where spillage ends within 60 seconds, test for acceptable draft in the connector not less than 1 foot
(305 mm), but not more than 2 feet (610 mm) downstream of the draft diverter. Record draft pressure and
compare to Table RA301.1(2).
0.3.4. Fire all other connected appliances simultaneously and test again at the draft diverter of each appliance
for spillage, CO and acceptable draft using procedures 3a through 3c.
0.4. Measure spillage, acceptable draft, and carbon monoxide (CO) under natural conditions—without clothes dryer and
exhaust fans on—in accordance with the procedure outlined in Step 3, measuring the net change in pressure from
worst case condition in Step 3 to natural in the CAZ to confirm the worst case depressurization taken in Step 2.
Repeat the process for each appliance, allowing each vent system to cool between tests.
0.5.

Monitor indoor ambient CO in the breathing zone continuously during testing, and abort the test where indoor
ambient CO exceeds 35 ppm by turning off the appliance, ventilating the space, and evacuating the building. The CO
problem shall be corrected prior to completing combustion safety diagnostics.
0.6. Make recommendations based on test results and the retrofit action prescribed in Table RA301.1(3).
Commenter's Reason: We ask U.S. code enforcement to APPROVE of RE187-16 AS MODIFIED BY THIS PUBLIC
COMMENT in order to retain provisions in the IECC and IRC that provide an appropriate and readily accessible location for
builders, code officials, HERS raters, insulation and air-sealing contractors to access provisions for building air tightness and
whole house ventilation affecting the safe venting of combustion appliances.
Despite knowing that HERS Raters, insulation and air-sealing contractors do not look to the fuel gas code for solutions to
"tight" buildings and not all home-rule units of government adopt up-to-date IRC (fuel-gas provisions), this Public Comment
references the latest procedures documented in newly harmonized National Fuel Gas Code (2015), via the 2018 International
Fuel Gas Code (IFGC). The proponent for DELETION of this Appendix has proposed this very idea.
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Therefore, we ask U.S. Code Enforcement APPROVE of RE187-16 AS MODIFIED BY THIS PUBLIC COMMENT so that HERS
Raters, insulation and air-sealing contractors who perform this work can access these referenced procedures for "tight" homes
(less than or equal to 5 ACH50) directly from the body of the IECC/IRC.

RE187-16
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RE189-16 Part II
R202 (New), R801.4 (New), R801.4.1 (New), R801.4.2 (New), R801.4.3 (New), R801.4.4 (New), R801.4.5 (New), R801.4.6
(New), R801.4.7 (New)
Proposed Change as Submitted
Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries Association (SEIA) (joecainpe@aol.com)
2015 International Residential Code
Add new definition as follows:
SECTION 202 DEFINITIONS
ON-SITE RENEWABLE ENERGY.
Energy generated by a renewable energy system located on the building site.
SECTION 202 DEFINITIONS
RENEWABLE ENERGY.
Energy derived from solar radiation, wind, waves, tides, landfill gas, biomass or the internal heat of the earth.
SECTION R202 DEFINITIONS
SOLAR-READY ZONE. A section or sections of the roof or building overhang designated and reserved for the future
installation of a solar photovoltaic or solar thermal system.
Add new text as follows:
R801.4 Solar ready zone. New construction of detached one- and two-family dwellings, and townhouses not more than three
stories in height above grade plane in height, with not less than 600 square feet (55.74 m2) of roof area oriented between 110
degrees and 270 degrees of true north shall comply with sections R801.4.1 through R801.4.7.
Exceptions:
1. New residential buildings with a permanently installed on-site renewable energy system.
2. A building with a solar-ready zone that is shaded for more than 70 percent of daylight hours annually.
R801.4.1 Construction document requirements for solar ready zone. Construction documents shall indicate the solarready zone.
R801.4.2 Solar-ready zone area. The total solar-ready zone area shall be not less than 300 square feet (27.87 m2) exclusive
of mandatory access or set back areas. New multiple single-family dwellings (townhouses) three stories or less in height above
grade plane and with a total floor area less than or equal to 2,000 square feet (185.8 m2) per dwelling shall have a solar-ready
zone area of not less than 150 square feet (13.94 m2). The solar-ready zone shall be composed of areas not less than 5 feet
(1.52 m) in width and not less than 80 square feet (7.44 m2) exclusive of required access or set back areas.
R801.4.3 Obstructions. Solar-ready zones shall be free from obstructions, including but not limited to vents, chimneys, and
roof-mounted equipment.
R801.4.4 Roof load documentation. The structural design loads for roof dead load and roof live load shall be clearly
indicated on the construction documents.
R801.4.5 Interconnection pathway. Construction documents shall indicate pathways for routing of conduit or plumbing from
the solar-ready zone to the electrical service panel or service hot water system.
R801.4.6 Electrical service reserved space. The main electrical service panel shall have a reserved space to allow
installation of a dual pole circuit breaker for future solar electric installation and shall be labeled "For Future Solar Electric." The
reserved space shall be positioned at the opposite (load) end from the input feeder location or main circuit location.
R801.4.7 Construction documentation certificate. A permanent certificate, indicating the solar-ready zone and other
requirements of this section, shall be posted near the electrical distribution panel, water heater or other conspicuous location
by the builder or registered design professional.
RE189-16 Part II :
R202
RENEWABLECAIN13920
Public Hearing Results
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Part II
Committee Action:

Disapproved

Committee Reason: The committee felt this should remain an appendix. Moving it into the code will add significant load to the
roof and significant cost since the roof would require a design.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Joseph Cain, representing Solar Energy Industries Association (SEIA) (JoeCainPE@gmail.com)
requests Approve as Submitted.
Commenter's Reason: The Solar Energy Industries Association seeks Approval As Submitted for Part II of RE189-16. During
the Committee Action Hearings, inaccurate testimony was entered into the record regarding the cost associated with relocating
Solar Ready Roof provisions into Chapter 8 of the IRC. The Committee Reason statement focused on "significant load" and
"significant cost since the roof would require a design. The Commitee Reason statement is repeated below.
Committee Reason: The committee felt this should remain an appendix. Moving it into the code will add significant load to the
roof and significant cost since the roof would require a design.
Residential rooftop-mounted photovoltaic (PV) panel systems commonly weigh only about 2 to 3 pounds per square foot (2 psf
to 3 psf) of dead load. IRC Section R324.4.1 allows the offset of live load when considering the design of portions of the roof
covered by a photovoltaic panel system. Therefore, the portion of the roof directly beneath the photovoltaic panel system is first
checked for the load case where PV is not present (i.e., typical live load) and then checked for a second load case where live
load is not present but the incremental dead load of 2-3 psf is considered in its place. The load case with PV has a smaller total
load than the load case without PV. Even though an additional load case must be checked, it is likely the roof structure does
not require any further strength or cost in order to support the rooftop PV system.
As more states and local communities establish goals for higher percentages of power contributed by renewable energy
sources, as well as pursuing Zero Net Energy (ZNE) buildings, Solar Ready Roofs can easily remove barriers to rapid
deployment of renewable energy systems. Approval As Submitted to move (or copy) Solar Ready Roofs into Chapter 8 is
consistent with goals of many green codes and community programs.

RE189-16 Part II
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RE191-16
R403.5.3 (New) [IRC N1103.5.3 (New)], R403.5.3.1 (New) [IRC N1103.5.3.1 (New)], R403.5.3.2 (New) [IRC N1103.5.3.2
(New)], Table R403.5.3.2 (New) [IRC Table N1103.5.3.2 (New)], R403.5.3.3 (New) [IRC N1103.5.3.3 (New)], Table
R405.5.2(1) [IRC Table N1103.5.2(1)]
Proposed Change as Submitted
Proponent : Karen Hobbs, Natural Resources Defense Council, representing Natural Resources Defense Council
(khobbs@nrdc.org); Ed Osann (eosann@nrdc.org)
2015 International Energy Conservation Code
Add new text as follows:
R403.5.3 (N1105.5.3) Hot Water Proximity to Point of Use (Prescriptive) Hot water distribution systems for detached oneand two- family dwellings and townhouses shall be designed in accordance with Sections R403.5.1 through R403.5.3.
R403.5.3.1 (N1103.5.3.1) Scope The distance limitation in Section R403.5.3.2 shall apply to the following plumbing fixtures
supplied with hot water in detached one- and two-family dwellings and townhouses:
1. lavatories.
2. kitchen sinks.
3. showers.
4. tub-shower combinations.
Exception: Plumbing fixtures connected to a hot water recirculation system.
R403.5.3.2 (N1103.5.3.2) Maximum distance to certain plumbing fixtures. For hot water distribution systems serving
individual dwelling units, the maximum distance in plan view between the location of a water heater and a plumbing fixture
receiving hot water from it shall be no more than the length shown in Table R403.5.3.2. For purposes of this determination, the
location of a water heater shall be translated vertically to each floor on which a fixture served by such water heater is located.
TABLE R403.5.3.2 (N1103.5.3.2)
MAXIMUM DISTANCE BETWEEN A WATER HEATER AND CERTAIN PLUMBING FIXTURES
Dwelling Unit
2
Floor Area (ft )

Maximum Distance in Plan View (ft)

≤1000
>1000 to ≤1600
>1600 to ≤2200
>2200 to ≤2800
>2800

Two- or More Story Structures
20 ft.
30 ft.
40 ft.
45 ft.
50 ft.

One-Story Structures
30 ft.
40 ft.
50 ft.
55 ft.
65 ft.

R403.5.3.3 (N1103.5.3.3) Points of measurement. The distance in plan view shall be determined by the length of a straight
line between the center point of the water heater and the hot water outlet of a plumbing fixture indicated in Section R403.5.3.1.
Revise as follows:
TABLE R405.5.2(1) [N1105.5.2(1)]
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
Portions of Table not shown remain unchanged
BUILDING COMPONENT

STANDARD REFERENCE DESIGN

Service water heating d, e,
f, g ,i, j

As proposed
Use: same as proposed design
Use: gal/day = 30 + (10 × Nbr )

PROPOSED DESIGN
As proposed
gal/day = 30 + (10 × Nbr )
Use: gal/day = 30 +((4 ×
DFFp ⁄MDr +6) × Nbr )

For SI: 1 square foot = 0.93 m 2 , 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m 2 , 1 gallon (US) = 3.785
L, Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official , testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals , or the equivalent shall be used to determine the energy loads resulting from infiltration.
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b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals , page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals , page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = A s x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.
i. DFFp = Distance in plan view from the hot water heater to the furthest fixture specified in Section R403.5.3.1. MDr =
Maximum Distance specified in Table R403.5.3.2.
j. Service water heating use shall be the same as the standard reference design for a proposed design with any of the
following:
1. a hot water recirculation system.
2. a building type not specified in Section R403.5.3.1.
3. where DFFp ⁄MDr is less than 1.0 and greater than 0.75.
Reason:
Purged Hot Water is Wasted Energy
Cold or tepid water in the initial draw from a hot water outlet is often unsuitable for its intended purpose and is frequently
purged, resulting in a waste of water, energy, and time for residents.
A 2009 paper by Robert Hendron of the National Renewable Energy Laboratory and others quantified the waste of hot water in
initial draws waiting for water to reach 105°F. Modeling the plumbing typical in a 3-bedroom, 2-bath single-story home with a
hot water simulation tool found that an estimated 12% of all hot water used on an annual basis is wasted. When viewed by
fixture, the results are as follows:
Showers -- over 10% wastage
Kitchen sinks -- 18% wastage.
Lavatories -- over 30% wastage.
Purging at these fixtures is responsible for 95% of the estimated total of nearly 3,000 gallons of hot water wastage annually. Of
course, many new homes are built with more hot water outlets than this model's base case. Both energy and water can be
saved by reducing the volume of water that is subject to cool-down in the hot water distribution piping, by careful attention to
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the proximity of the hot water heater and the points of hot water use.
A Proposal for Reducing Hot Water Purging
This proposal seeks to reduce entrained hot water volume in one- and two-family homes and townhouses by -Adding a prescriptive requirement to Section 403 that sets accomodative but clear limits on the distance between a hot
water heater and the furthest bathroom or kitchen fixture it serves; and
Offering credit in the performance alternative in Section 405 for proposed designs that save energy by significantly
increasing the proximity of hot water heaters and fixture outlets compared to the basic prescriptive level established in
Section 403.
Providing greater proximity between the hot water heater and the fixtures using hot water will reduce the need for purging
throughout the life of the building. This proposal is similar in intent and effect to Section 607.2 of the International Plumbing
Code, which sets a maximum developed length of 50 feet for hot water supply piping between a heat source and any hot water
fixture. (In most jurisdictions, however, the IPC applies to commercial and large multifamily residential buildings, rather than
one-and two-family homes.) While not a limitation on pipe length or internal volume per se, this proposal offers a workable
proxy for internal pipe volume and has the great advantage of requiring no special drawings nor any measurements or
calculations at the job site. Rather, its simple provisions can be easily applied during project design and confirmed at plan
check, and its graduated distance limits based on the square footage of the home meet the need for a flexible approach that
respects the diversity of types and sizes of homes covered by the code.
An inefficient hot water distribution system is likely to remain in place for the life of a building, leaving owners without practical
access to energy-saving options that would have only been feasible at the time of construction. This proposal will direct the
attention of designers and code officials to the proximity between water heaters and those fixtures that are responsible for the
great majority of hot water waste.
The Prescriptive Requirement
In this proposal, proximity between a dwelling's hot water heater and the fixture outlets it serves is measured by the straight-line
distance in plan view between the water heater and the fixture outlet. For multi-story homes, the proposal specifies that the
location of the hot water heater "shall be translated vertically to each floor on which a fixture served by such water heater is
located." In other words, the maximum straight-line distance is applied separately on each floor, forming an arc from a point on
each floor that is directly above the location of the hot water heater in the basement.
Plans for most two-story production homes should comply with the prescriptive provision with little or no adjustment. Most
home designs where the principal length-to-width ratio of the building footprint is 2 to 1 or less should face few compliance
issues. The concept may be more challenging for single-story structures, and for that reason an additional distance allowance
is provided for single-story homes. Plans for homes with long and narrow configuration may require adjustment, largely to
avoid positioning the hot water heater and its furthest fixture outlet at diagonally opposite corners of the building. Avoiding such
inherently inefficient designs is the primary intent of the prescriptive proposal, and architects and builders can easily identify
any compliance issues at an early stage.
The illustrations below (Figures 1-4) offer a demonstration of the simplicity of applying the proximity limits in practice.
Figure 1. This is a very basic schematic of a small single-story home of 1,000 square feet. As per the values in the proposal's
table (Table R403.5.X.2), the straight-line distance allowed between the water heater and the outlet of a hot water fixture is 30
feet. In this example, the water heater is positioned in the corner of the house plan. If all kitchen and bathroom hot water
fixtures are within the 30-foot arc, the plan is compliant. However, if the outlet of such a hot water fixture is located outside the
30-foot arc, the plan does not comply.
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Figure 2. A second illustration of the same sized small home shows the effect of moving the hot water heater to a more central
location. In Figure 2, the position of the hot water heater is at a more central point along an exterior wall. This entire home falls
within the 30-foot arc, and the plan would be compliant for all possible locations of hot water outlets within this home.
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Figure 3. This third illustration shows the plan for a somewhat larger one-story home, with 2,200 square feet. In Figure 3, as
per the values in proposed Table R403.5.X.2, the straight-line distance allowed between the water heater and the outlet of a
hot water fixture listed in the first paragraph of the proposal is 50 feet. Here, all hot water outlets fall within the 50-foot arc, so
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the plan complies. Note, however, that if the master bath had been placed in the location of the sitting room, it is possible that
one or more hot water outlets would have fallen outside the 50-foot arc, and such a plan would not comply. But some
adjustment of fixture locations within the master bath by the designer would likely have brought the plan into compliance.
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Figure 4, Sheets 1, 2, and 3. A fourth illustration (on 3 sheets) demonstrates the application of the proposal to multi-story
homes, in this case, a home of 2,600 square feet and a maximum straight-line distance allowance of 45 feet. In this example,
the hot water heater is located in the basement, as shown in Figure 4, Sheet 3. Section R403.5.3.2 of the proposal specifies
that the location of the hot water heater "shall be translated vertically to each floor on which a fixture served by such water
heater is located." In other words, the maximum straight-line distance is applied separately on each floor, measured from a
point on each floor that is directly above the location of the hot water heater in the basement. In Figure 4, Sheets 2 and 1, one
can see that the point of measurement on both the first and second floors is the same position in the plane of each floor as the
position of the hot water heater in the plane of the basement. In this example, this relatively compact house design easily
complies with the 45-foot maximum distance for a multi-story home of this square footage.
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The Performance Credit
The performance credit will encourage designs that achieve closer proximity between the water heater and fixture outlets than
the maximum limits of the prescriptive proposal. A credit is provided in the form of a reduction in the deemed value for service
water heating volume, and is shown in a revision to the row in existing Table R405.5.2 currently specifying how service water
heating volume is to be calculated. The proposal maintains the same general formula, but makes downward adjustments in
the additional volume specified for each bedroom.
Several low-cost strategies are available to designers and builders to reduce the distance between the hot water heater and
fixture outlets and obtain this performance path credit, including fixture repositioning and water heater repositioning. This can
often be accomplished by repositioning the proposed water heater location from an exterior garage wall to an interior garage
wall; moving a basement water heater from a corner toward a more central location; or rearranging fixture locations in a
bathroom to move hot water outlets closer to the water heater. Installation of a point-of-use hot water heater is also an option.
(Note however, that installation of a hot water recirculation loop, while permitted, is not awarded performance credit in this
proposal.)
A simple table shows how the performance credit will apply to common home configurations.

Illustrative Impact of Proximity:
Reductions in Hot Water Volume for the Proposed
Design
Proposed Design Proposed Design
Number Standard
@ 75% of
@ 50% of
of Bed Reference
prescriptive
prescriptive
Rooms Design maximum distance maximum distance
in plan view
in plan view
Reduction
Reduction
Hot
from
Hot
from
Hot Water Water
standard
Water
standard
Volume Volume
reference Volume reference
(g/day) (g/day)
design (g/day) design
(%)
(%)
2
50
48
4
46
8
3
60
57
5
54
10
4
70
66
5.7
62
11.4
5
80
75
6.2
70
12.5
As can be seen, for larger homes (as indicated by the number of bedrooms), the benefits of closer proximity are proportionately
larger.
Credit for improved hot water distribution efficiency is now available to designers and builders following the energy rating index
(ERI) approach under Section R406. This proposal will allow for comparable credits to be earned by builders following the
performance path specified by Section R405. Without this proposal, improvements in hot water distribution efficiency will
go unrecognized and unrewarded for performance path builders.

Bibliography: "Potential for Energy Savings through Residential Hot Water Distribution System Improvements," Proceedings
of the 3rd International Conference on Energy Sustainability, San Francisco, CA, Herndon, Robert, et al, July 2009.
Single Family Water Heating Distribution System Improvements, Codes and Standards Enhancement Initiative (CASE),
California Utilities Statewide Codes and Standards Team, draft May 2011.
Single Family Water Heating Distribution System Improvements, Codes and Standards Enhancement Initiative (CASE),
California Utilities Statewide Codes and Standards Team, final September 2011.
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Cost Impact: Will not increase the cost of construction
This proposal is a design requirement that can be met without increasing the cost of construction. Plans that may be initially
out of conformance with the prescriptive proposal can most commonly be adjusted with strategies that need not carry a cost
penalty, such as repositioning the proposed hot water heater location from an exterior garage wall to an interior garage wall, or
by rearranging fixture locations in a bathroom to move hot water outlets closer to the water heater. Such changes typically
result in shorter lengths of both cold and hot water piping, thereby rediucing costs. The CASE report referenced in the
bibliography evaluated the cost-effectiveness of radial distance limits that were significantly more stringent than the prescriptive
levels proposed here, and found them to be cost-effective in all cases. (See final report, pp. 20-21.) The report's estimate
even assumed an initial cost of $390 for additional lengths of natural gas piping and water heater vent piping, even though
repositioning a water heater from an outer garage wall to an inner garage wall need not increase gas service line length. Cost
savings averaging $73 from reduced length of PEX hot water piping were estimated. Natural gas savings of 24 therms per year
more than offset these costs on a life-cycle basis. What's more, no savings were calculated or credited for reduced water and
sewer charges over the life of the building, which would further confirm the cost-effectiveness of this measure.
Energy- and water-saving designs encouraged by this proposal will enhance housing affordability by reducing unnecesary pipe
matertial and installation costs and through reduced energy, water, and sewer bills of building owners and occupants over the
life of the building.

RE191-16 :
R403.5.X (NEW)HOBBS11734
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is a plumbing code issue, not an IECC issue. Although conceptually the proposal has merit, this is hard
to accomplish in a production home system where multiple designs and customer choices are involved.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Ed Osann, Natural Resources Defense Council, representing Natural Resources Defense Council
(eosann@nrdc.org) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
TABLE R405.5.2 (1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING COMPONENT

STANDARD REFERENCE DESIGN

As proposed
Service water heating d, e,
Use: same as proposed design
f, g, i, j
Use: gal/day = 30 + (10 × Nbr )

PROPOSED DESIGN
As proposed
gal/day = 30 + (10 × Nbr )
Same as standard reference
design
or
Use: gal/day =
30 + ((4 × DFFp/MD + 5 ) × Nbr )
employing values from Table
R405.5.2(3)

For SI: 1 square foot = 0.93 m 2 , 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m 2 , 1 gallon (US) = 3.785
L, Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
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a. Where required by the code official , testing shall be conducted by an approved party. Hourly calculations as specified in the
ASHRAE Handbook of Fundamentals , or the equivalent shall be used to determine the energy loads resulting from infiltration.

b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals , page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals , page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazing area:
AF = A s x FA x F
where:
AF = Total glazing area.
As = Standard reference design total glazing area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.
i. DFFp = Straight-line distance (ft.) in plan view of the proposed project between a hot water heater and the furthest plumbing
fixture specified in Table R405.5.2(3) receiving hot water from such water heater. MD = Maximum Straight-Line Distance
specified in Table R405.5.2(3).
j. Service water heating use shall be the same as the standard reference design for a proposed design with any of the
following:
1. a hot water recirculation system.
2. a building type not specified in Table R405.5.2(3).
3. where DFF p /MD is greater than 1.0.

TABLE R405.5.2(3)
MAXIMUM DISTANCE BETWEEN A WATER HEATER AND CERTAIN PLUMBING FIXTURES IN DETACHED ONE- AND
TWO-FAMILY DWELLINGS AND TOWNHOUSES FOR DETERMINING WATER USE FOR SERVICE WATER HEATING
Proposed
Maximum Straight-Line Distance in Plan Viewa
Dwelling Unit
Between a Water Heater and the Furthest Plumbing Fixture b it Serves
Floor Area (ft 2)
≤1000

Two- or More Story Structures
16 ft.
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>1000 to ≤1600
24 ft.
32 ft.
>1600 to ≤2200
32 ft.
40 ft.
>2200 to ≤2800
36 ft.
44 ft.
>2800
40 ft.
52 ft.
a. For purposes of this determination, the location of a water heater shall be translated vertically to each floor on which a
plumbing fixture served by such water heater is located. The distance in plan view shall be the length of a straight line
between the center point of the water heater and the hot water outlet of the plumbing fixture.
b. Plumbing Fixture = lavatory, kitchen sink, shower, tub-shower combination.

Commenter's Reason: Although the Technical Committee noted that the original proposal had merit, testimony against the
proposal largely focused on the prescriptiveportion of the proposal that would have required a compliance check for all house
plans. In response, the modification proposed in this public comment removes the prescriptive portion of the original proposal
entirely. As modified via this public comment, the code change would ONLY apply to the performance path in Section 405,
adding an option for builders who elect the performance path to receive credit for installing more compact hot water distribution
systems that will reduce the amount of purging and heat loss experienced in more extended distribution systems. (For a
discussion of the waste of energy and water while a user waits for hot water to arrive, see the initial reason statement.)
Performance path builders may continue to use the current formula to compute the volume of daily hot water use, or may use
the new formula, at their option.
Credit for improved hot water distribution efficiency is already available to builders following the energy rating index (ERI)
approach under Section 406, but is not available under the performance path of Section 405. The proposal presented in this
public comment will allow a comparable credit to be earned by performance path builders.
As with the original proposal, the credit for compact hot water distribution is provided through a reduction in the deemed volume
of domestic hot water (DHW) use in the proposed design. The formula for determining daily hot water volume in Table
R405.5.2(1) is modified, taking into account the maximum distance between a hot water heater and the furthest fixture it serves
as shown in new Table R405.5.2(3). Now, any plan that shows the straight-line distance between the water heater and the
furthest fixture to be no more than the maximum distance in Table R405.5.2(3) will get credit. And the shorter the distance, the
greater the credit.
And as also with the original proposal, compliance is verifiable at plan check. No measurements at the job site are required.
The following table can illustrate how achieving or improving upon the maximum distance values in new Table R405.5.2(3) will
yield reductions in daily hot water volume in the proposed design. As can be seen, in homes with more bedrooms, the benefits
of more compact DHW distribution systems are progressively larger.
Illustrative Impact of Hot Water Proximity:
Reductions in Hot Water Volume for the Proposed Design
Standard
Proposed Design @
Proposed Design @
Proposed Design @
Reference100% of Maximum Distance75% of Maximum Distance50% of Maximum Distance
Number ofDesign
in Plan View
in Plan View
in Plan View
Bedrooms
Gallons
Gallons
Gallons
Gallons
per Day
per Day
% Savings
per Day % Savings
per Day % Savings
2
3
4
5

50
60
70
80

-2
-3
-4
-5

4.0%
5.0%
5.7%
6.3%

-4
-6
-8
-10

8.0%
10.0%
11.4%
12.5%

-6
-9
-12
-15

12.0%
15.0%
17.1%
18.8%

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com); LaurieSA Rich, representing test (cdpsalaurie@iccsafe.org) requests Approve as
Submitted.
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Commenter's Reason: This change adds a prescriptive limit on the distance between water heater and certain fixtures. The
Committee recommended denial.
This proposal establishes a performance path calculation that includes the distance between the water heater and the fixtures.
The AIA believe it has merit and would provide a secondary benefit of decreasing water consumption. The undeniable savings
is justified and is based on good design principles often used by experienced designers and should be incorporated into the
code setting a standard for all design.

RE191-16
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CE3-16 Part I
IECC: C202.
Proposed Change as Submitted
Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION 202 DEFINITIONS
AIR BARRIER. Materials assembled and joined together to provide a barrier to restrict or prevent the passage of air leakage
through the building thermal envelope. An air barrier may can be a single material or a combination of materials.
Delete without substitution:
CONTINUOUS AIR BARRIER. A combination of materials and assemblies that restrict or prevent the passage of air through
the building thermal envelope.
Reason: This proposal removes a redundant definition. Air Barriers are already defined as "Materials assembled and joined
together to provide a barrier to air leakage through the building envelope. An air barrier may be a single material or a
combination of materials". Additionally, the definition for Air Barrier is updated.
Cost Impact: Will not increase the cost of construction
This proposal does not change code requirements, only updates definitions and reduces redundancy.
CE3-16 Part I :
C202 BARRIERWESTON13663
Public Hearing Results

Part I
Committee Action:

Approved as Modified

Modification:
AIR BARRIER.
Materials assembled and One or more materials joined together in a continuous manner to restrict or prevent the passage of air
through the building thermal envelope. An air barrier can be a single material or a combination of materials.
Committee Reason: Approval is based on the proponent's published reason statements. The modification simplifies and cleans
up the definition and adds the criterion for "continuous."
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Theresa Weston, DuPont Protective Solutions, representing DuPont Building Innovations
(theresa.a.weston@dupont.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
SECTION 202 DEFINITIONS
AIR BARRIER. One or more materials joined together in a continuous manner to restrict or prevent the passage of air
through the building thermal envelope and its assemblies..
Commenter's Reason: At the committee hearing a consensus modification was developed by the proponents of CE1, CE2 &
CE3 (all proposed changes to the Air Barrier definition) and proposed to both Part I & Part II. Unfortunately, the words "and its
assemblies" were inadvertently left out of the modification proposed for part I. This public comment corrects this omission and
makes the definition the same as that approved as modified in Part II.
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

CE3-16 Part II
R202 (IRC N1101.6)
Proposed Change as Submitted
Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com)
2015 International Energy Conservation Code
Revise as follows:
R202 (N1101.6) GENERAL DEFINITIONS
AIR BARRIER. Material(s)
Materials assembled and joined together to provide a barrier to restrict or prevent the passage of air leakage through
the building thermal envelope. An air barrier may can be a single material or a combination of materials.
Delete without substitution:
CONTINUOUS AIR BARRIER. A combination of materials and assemblies that restrict or prevent the passage of air
through the building thermal envelope.
Reason: This proposal removes a redundant definition. Air Barriers are already defined as "Materials assembled and
joined together to provide a barrier to air leakage through the building envelope. An air barrier may be a single material or
a combination of materials". Additionally, the definition for Air Barrier is updated.
Cost Impact: Will not increase the cost of construction
This proposal does not change code requirements, only updates definitions and reduces redundancy.
CE3-16 Part II :
R202 BARRIERWESTON13664
Public Hearing Results

Part II
Committee Action:

Approved as Modified

Modification:
AIR BARRIER. Materials assembled and One or more materials joined together in a continuous manner to restrict or prevent
the passage of air through the building thermal envelope and its assemblies. An air barrier can be a single material or a
combination of materials.
Committee Reason: The modifcation brings clarity to the definition by eliminating an extraneous sentence.
The as-modfied proposal was approved because the committee agreed with the published reason statement.
Assembly Action:
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CE5-16 Part I
IECC: C202 (New).
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
CAVITY INSULATION. Insulating material located between framing members.
Reason: This proposal adds a definition for cavity insulation to complement the existing definition for continuous insulation.
Cavity and continuous insulation relate to the location of insulation materials in or on an assembly, not specific types of
insulation materials that may be used in these locations. Adding this definition will help clarify the code in regard to terms used
to explain where insulation is located.
Cost Impact: Will not increase the cost of construction
The proposal only provides a new definition without any material impact to the code or cost.
CE5-16 Part I :
C202
INSULATIONCRANDELL13631
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: The term is used in the code and the definition defines the term in the correct context as used in the code.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Disapprove.
Commenter's Reason: CE5 came to the attention of SEHPCAC because of the inconsistency of action between the
Commercial and Energy Code Development Committees. A key goal of the SEHPCAC is to minimize inconsistency between
the two halves of the IECC where the same topic is being addressed. SEHPCAC also opposed this proposal at the Louisville
hearings.
The definition is unneeded. As the Residential committee stated in its disapproval "the common meaning of cavity
suffices'. Further the definition is flawed. It focuses on cavities being between framing members. This leaves out cavities
such as those found in masonry units.
In this case the SEHPCAC feels the best way to achieve consistency between IECC code halves is to disapprove Part I
of CE5.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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CE5-16 Part II
R202 (New) [IRC N1101.6 (New)]
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) CAVITY INSULATION. Insulating material located between framing members.
SECTION R202 DEFINITIONS
GENERAL DEFINITIONS
Reason: This proposal adds a definition for cavity insulation to complement the existing definition for continuous insulation.
Cavity and continuous insulation relate to the location of insulation materials in or on an assembly, not specific types of
insulation materials that may be used in these locations. Adding this definition will help clarify the code in regard to terms used
to explain where insulation is located.
Cost Impact: Will not increase the cost of construction
The proposal only provides a new definition without any material impact to the code or cost.
CE5-16 Part II :
R202 (N1106.1)CAVITYCRANDELL13632
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: The common meaning of cavity suffices. There is no need to define it.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Submitted.
Commenter's Reason: A cavity insulation definition is needed to bring clarity to differences in location of insulation products
in various types of building envelope assemblies. Thus, it complements the definition of continuous insulation. Action taken on
CE5-I was for approval and this PC will help to coordinate the residential and commercial energy codes. The commercial
energy committee gave the following reason for approval: "The term is used in the code and the definition defines the term in
the correct context as used in the code."
CE5-16 Part II
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CE8-16 Part II
IECC: R202 (N1101.6) (New).
Proposed Change as Submitted
Proponent : Robert Schwarz, EnergyLogic, Inc., representing EnergyLogic, Inc. (robby@nrglogic.com;
smozingo@coloradocode.net)
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) COMPLIANCE REPORT. A document or set of documents created to demonstrate adherence with the intent
of the code for the purpose of obtaining a building permit or acquiring a certificate of occupancy.
Reason: Section R405 and section R406 reference compliance report. Section C407.4 require a compliance report. However
there is no definition of what these reports are in relationship to Construction Documents. In addition, Builders, Insulators,
HVAC contractors, Raters and others create RESCheck Compliance Documents and Energy Raters create compliance
documents for the Simulated Performance Path R405 and the EIR path R406. Although registered design professionals can
create these reports they most often have no desire to and their expertise often does not fall within the preview of compliance
documentation. A more distinct definition of compliance reports will help when further defining who can create such reports.
Cost Impact: Will not increase the cost of construction
This new definition add clarity and understanding to the code text where the term is used. No new requirements are added and
thus, costs are not impacted.
CE8-16 Part II :
R202 (N1101.6)COMPLIANCESCHWARZ13934
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: Compliance documents are not necessarily technical documents. This revised deifnition allows such
latitude.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Disapprove.
Commenter's Reason: CE8 came to the attention of SEHPCAC because of the inconsistency of action between the
Commercial and Energy Code Development Committees. A key goal of the SEHPCAC is to minimize inconsistency between
the two halves of the IECC where the same topic is being addressed.
The term is only used once in the IECC-C provisions. It is a provision which clearly identifies what the compliance report has to
address, therefore a definition seems unneeded. Similarly a compliance report is required in 4 provisions of the IECC-R. In
each location, the code specifies what a compliance report contains and why it is being created. A definition does not improve
understanding in any of these locations in a manner which will help the code user. The SEHPCAC is also agrees with the
Commercial committee that the phrase in the definition 'intent of the code' is subjective and will make consistent application
problematic. We can avoid the problem by simply reading what is required for each compliance report as already provided in
the code.
In this case the SEHPCAC feels the best way to achieve consistency between IECC code halves is to disapprove Part II of
CE8.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
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Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing
Energy Efficient Codes Coalition (misuriello@verizon.net); Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; William Prindle, ICF International, representing Energy Efficient Codes Coalition requests
Disapprove.
Commenter's Reason: CE8 Part 2 should be disapproved because it adds a new definition that will cause inconsistency and
confusion for code compliance and enforcement by defining a compliance report as demonstrating compliance with the "intent
of the code" rather than compliance with the code itself. The definition is also unnecessary because the specific requirements
for such a report are already spelled out in the code.
Although CE8 Part 2 was recommended for approval by the Residential IECC Code Development Committee, Part 1 was
recommended for disapproval by the Commercial IECC Code Development Committee because it determined that the words
"intent of the code" are subjective. We agree with the Commercial IECC Code Development Committee that the purpose of a
compliance report would be to demonstrate compliance with specific code requirements, not the "intent of the code."
Moreover, we do not see a need for a generic definition of "compliance report" when the details of specific types of compliance
reports are clearly spelled out in Sections R405.4.2.1, R405.4.2.2, and R406.6.2. These compliance reports list very specific
requirements – not just the "intent of the code." We do not think a building code official should have to guess at the intent of the
code, nor should compliance be approved based on "intent" when the requirements for compliance reports are clearly spelled
out.

CE8-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

CE8-16 Part I
IECC: C202 (New).
Proposed Change as Submitted
Proponent : Robert Schwarz, EnergyLogic, Inc., representing EnergyLogic, Inc. (robby@nrglogic.com;
smozingo@coloradocode.net)
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
COMPLIANCE REPORT. A document or set of documents created to demonstrate adherence with the intent of the code
for the purpose of obtaining a building permit or acquiring a certificate of occupancy.
Reason: Section R405 and section R406 reference compliance report. Section C407.4 require a compliance report.
However there is no definition of what these reports are in relationship to Construction Documents. In addition, Builders,
Insulators, HVAC contractors, Raters and others create RESCheck Compliance Documents and Energy Raters create
compliance documents for the Simulated Performance Path R405 and the EIR path R406. Although registered design
professionals can create these reports they most often have no desire to and their expertise often does not fall within the
preview of compliance documentation. A more distinct definition of compliance reports will help when further defining who
can create such reports.
Cost Impact: Will not increase the cost of construction
This new definition add clarity and understanding to the code text where the term is used. No new requirements are added
and thus, costs are not impacted.
CE8-16 Part I :
C202 REPORTSCHWARZ13933
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The term is used only once in the code where the requirements are already spelled out. The words
"intent of the code" are subjective.
Assembly Action:
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CE10-16 Part I
IECC: , (New), C202, C303.2.2 (New).
Proposed Change as Submitted
Proponent : Vickie Lovell, InterCode Incorporated, representing Fire Safe North America (vickie@intercodeinc.com); Amanda
Hickman, representing AMCA (Air Movement and Control Association) (amanda@intercodeinc.com)
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
GENERAL DEFINITIONS
Add new definition as follows:
EMITTANCE.
The ratio of the radiant heat flux emitted by a specimen to that emitted by a blackbody at the same temperature and under the
same conditions.
INTERIOR RADIATION CONTROL COATING (IRCC).
A coating, having an emittance of 0.25 or less that is applied to building assemblies.
Add new text as follows:
C303.2.2 Interior Radiation Control Coatings. The installation of interior radiation control coatings shall be in accordance
with ASTM C 1321.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM C1321-15 Standard Practice for Installation and Use of Interior Radiation Control Coating Systems (IRCCS) in Building
Construction.
Reason: Currently the code is silent on Interior Radiation Control Coatings (IRCCs). This technology has been and is widely
used in the market place. For this reason, it is critical that the code give direction to the code user and code enforcement
community for the proper understanding and installation of this product.
This proposal adds a definition and section for Interior Radiation Control Coatings (IRCCs). The new section includes the
appropriate ASTM standard for proper installation of the IRCCs WHEN they are installed (it does not require the use of an
IRCC). IRCCs are included in the 2015 Florida Building Code, Performance Section 6.5.4.1.
The American Society for Testing and Materials (ASTM) classifies IRCCS as thermal insulation.
The ASTM committee C16 on Thermal Insulation includes published standards for this product. Subcommittee C16.21 deals
specifically with reflective products, which include reflective insulation, radiant barrier and
interior radiation control coatings. C16.21 develops standards and practices for these reflective building material thermal
insulating products. For this reason, the new language is being proposed in this section of the code.
An IRCC works by changing the emittance of the surface where it is applied. Building products, such as wood, brick, painted
surfaces and plasterboard exhibit high emittances (ex: 0.70 to 0.95). When heated above the temperature of adjacent surfaces,
they radiate most of their heat energy to cooler surfaces. An IRCC works by lowering their surface emittance to 0.25 or lower,
lessening their ability to radiate heat.
ASTM C1321-15 offers the following: "The scope contains instructions related to the use and installation of IRCCS that are
sprayed, rolled, or brush applied. Examples that this practice is intended to address include: (1) low emittance surfaces in
vented building envelope cavities intended to retard radiant transfer across the vented airspace; (2) low emittance surfaces at
interior building surfaces intended to retard radiant transfer to or from building inhabitants; and (3) low emittance surfaces at
interior building surfaces intended to reduce radiant transfer to or from heating or cooling systems."¹
IRCCs were part of an extensive attic test study at the Oak Ridge National Laboratory. The data resulting from running the
Large Scale Climate Simulator with an IRCC at a 0.23 emittance resulted in a 19% reduction in heat flow through the attic floor
as compared with data from running the simulator without an IRCC.²
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Building Construction, C 1321-15, ASTM, 2015.
²Thermal Performance Evaluation of Attic Radiant Barrier Systems Using the Large Scale Climate Simulator (LSCS)", ASHRAE
Transactions, Shrestha, Som, William Miller, Andre Desjarlais, 2010, vol 116, part 2.

Cost Impact: Will not increase the cost of construction
The code change proposal will not increase the cost of construction because the proposal only adds a referenced standard for
product installation, if the prduct is chosen to be installed.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASTM C1321, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2015.
CE10-16 Part I :
C202 (NEW)LOVELL12313
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: Disapproval was based on the action taken on CE25-16. The proponent needs to make some corrections in
a public comment submittal.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Amanda Hickman, InterCode Incorporated, representing Reflective Insulation Manufacturers
Association International (amanda@intercodeinc.com) requests Approve as Submitted.
Commenter's Reason: This code change proposal was put forth by RIMA to address the following:
Provide assistance to code officials by identifying the ASTM Practice for the methods of installation for these products
which are used in the market place. However, this proposal does not require the installation of the product.
Add important definitions to the code that clarify important information related to a product with widespread installation and
use.
There were several misleading and incorrect statements by the opponents, at the Committee Action Hearings. Clarifications
related to these items include the following:
These products are installed in the same location as radiant barrier products – typically in a roof system, sprayed on the
deck and structural members, facing an open ventilated air space.
Air movement within the system is anticipated and does not detract from the product's thermal performance.
ASTM C1371 was mentioned as the IRCC product "Standard". This is incorrect; it is a test method for determining
emittance.
This product has never been considered for inclusion in the Seal and Insulate Program for Energy Star. It provides thermal
benefits outside the scope of the product requirements.

CE10-16 Part I
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CE10-16 Part II
R202 (New) [IRC N1101.6 (New)], R303.2.2 (New) [IRC N110111.2 (New)]
Proposed Change as Submitted
Proponent : Vickie Lovell, InterCode Incorporated, representing Fire Safe North America (vickie@intercodeinc.com); Amanda
Hickman, representing AMCA (Air Movement and Control Association) (amanda@intercodeinc.com)
2015 International Energy Conservation Code
R202 (N1101.6) GENERAL DEFINITIONS
Add new definition as follows:
EMITTANCE
The ratio of the radiant heat flux emitted by a specimen to that emitted by a blackbody at the same temperature and under the
same conditions.
INTERIOR RADIATION CONTROL COATING (IRCC)
A coating, having an emittance of 0.25 or less, that is applied to building assemblies.
Add new text as follows:
R303.2.2 (N1101.11.2) Interior radiation control coatings The installation of interior radiation control coatings shall be in
accordance with ASTM C1321.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM C1321-15 Standard Practice for Installation and Use of Interior Radiation Control Coating Systems (IRCCS) in Building
Construction.
Reason: Currently the code is silent on Interior Radiation Control Coatings (IRCCs). This technology has been and is widely
used in the market place. For this reason, it is critical that the code give direction to the code user and code enforcement
community for the proper understanding and installation of this product.
This proposal adds a definition and section for Interior Radiation Control Coatings (IRCCs). The new section includes the
appropriate ASTM standard for proper installation of the IRCCs WHEN they are installed (it does not require the use of an
IRCC). IRCCs are included in the 2015 Florida Building Code, Performance Section 6.5.4.1.
The American Society for Testing and Materials (ASTM) classifies IRCCS as thermal insulation.
The ASTM committee C16 on Thermal Insulation includes published standards for this product. Subcommittee C16.21 deals
specifically with reflective products, which include reflective insulation, radiant barrier and interior radiation control coatings.
C16.21 develops standards and practices for these reflective building material thermal insulating products. For this reason, the
new language is being proposed in this section of the code.
An IRCC works by changing the emittance of the surface where it is applied. Building products, such as wood, brick, painted
surfaces and plasterboard exhibit high emittances (ex: 0.70 to 0.95). When heated above the temperature of adjacent surfaces,
they radiate most of their heat energy to cooler surfaces. An IRCC works by lowering their surface emittance to 0.25 or lower,
lessening their ability to radiate heat.
ASTM C1321-15 offers the following: "The scope contains instructions related to the use and installation of IRCCS that are
sprayed, rolled, or brush applied. Examples that this practice is intended to address include: (1) low emittance surfaces in
vented building envelope cavities intended to retard radiant transfer across the vented airspace; (2) low emittance surfaces at
interior building surfaces intended to retard radiant transfer to or from building inhabitants; and (3) low emittance surfaces at
interior building surfaces intended to reduce radiant transfer to or from heating or cooling systems."¹
IRCCs were part of an extensive attic test study at the Oak Ridge National Laboratory. The data resulting from running the
Large Scale Climate Simulator with an IRCC at a 0.23 emittance resulted in a 19% reduction in heat flow through the attic floor
as compared with data from running the simulator without an IRCC.²

2016 ICC PUBLIC COMMENT AGENDA

Page 596

2016 ICC PUBLIC COMMENT AGENDA

Page 597

Bibliography: 1ASTM C 1321-15 Standard Practice for Installation and Use of Interior Radiation Control Coating Systems
(IRCCS) in Building Construction, C 1321-15, ASTM, 2015.
2Thermal Performance Evaluation of Attic Radiant Barrier Systems Using the Large Scale Climate Simulator (LSCS), ASHRAE
Transactions, Shrestha, Som, William Miller, Andre Desjarlais, 2010, Volume 116, Part 2.

Cost Impact: Will not increase the cost of construction
The code change proposal will not increase the cost of construction because the proposal only adds a standard reference.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASTM C1321-15, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.

CE10-16 Part II :
R303.2.2(NEW)HICKMAN12211
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: The proposal was approved based on the published reason statement.
Assembly Motion:
Online Vote Results:
Support: 58.08% (115) Oppose: 41.92% (83)
Assembly Action:

Disapprove
Successful
Disapproved
Individual Consideration Agenda

Proponent : Amanda Hickman, InterCode Incorporated, representing Reflective Insulation Manufacturers
Association International (amanda@intercodeinc.com) requests Approve as Submitted.
Commenter's Reason: We support the IECC Residential Committee's action on this proposal for Approve as Submitted. The
committee approved the proposal based on the key points outlined in the proposal's "reason statement."
This code change proposal was put forth by RIMA to address the following:
Provide assistance to code officials by identifying the ASTM Practice for the methods of installation of the product.
However, this proposal does not require the installation of the product.
Add important definitions to the code that clarify important information related to a product with widespread installation
and use.
There were several misleading and incorrect statements by the opponents at the Committee Action Hearings. Clarifications
related to these items include the following:
These products are installed in the same location as radiant barrier products – typically in a roof system, sprayed on the
deck and structural members, facing an open ventilated air space.
Air movement within the system is anticipated and does not detract from the product's thermal performance.

Proponent : Assembly Motion requests Disapprove.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Disapprove was Successful by a vote of 58.08% (115) to
41.92% (83) by eligible members online during the period of May 11 - May 26, 2016.
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CE11-16 Part II
R202 (IRC N1101.6), R202
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee; Joseph Hetzel
(Jhetzel@thomasamc.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION R202 (N1101.6) DEFINITIONS
FENESTRATION. Products classified as either skylights or vertical fenestration.
Skylights. Glass or other transparent or translucent glazing material installed at a slope of less than 60 degrees (1.05 rad)
from horizontal.
Vertical fenestration. Windows (fixed or operable), opaque doors, glazed doors, glazed block and combination
opaque/glazed doors composed of glass or other transparent or translucent glazing materials and installed at a slope of at
least 60 degrees (1.05 rad) from horizontal.

Delete without substitution:
SKYLIGHT. Glass or other transparent or translucent glazing material installed at a slope of less than 60 degrees (1.05 rad)
from horizontal.
SECTION R202 DEFINITIONS
Delete without substitution:
VERTICAL FENESTRATION. Windows (fixed or moveable), opaque doors, glazed doors, glazed block and combination
opaque/glazed doors composed of glass or other transparent or translucent glazing materials and installed at a slope of a least
60 degrees (1.05 rad) from horizontal.
Reason: The definition of entrance doors needs grammatical improvements as shown in the proposal..The key change is
adding the word 'occupant' before the purposes of the door. This is to distinguish entrance doors from doors which are used
trucks or other cargo or material movement. Changes in the last cycles as well as companion proposals to this proposal in this
cycle provide better standards specific to garage doors. As such they need to be distinguished from doors used by people 'not
on vehicles' to enter or exit a building. The edit to the definition of Fenestration in the Commercial portion of the code is for
consistency with Table C402.4 as well as some editorial clarity.
The final action proposed in this change is to format the Fenestration,Skylights and Vertical Fenestration definitions found in
R202 in the same manner as found in C202. In C202 - Skylights and Vertical Fenestration are shown as subdefinitions to
Fenestration. With the relocation there is also minor wording changes for consistency with the C202 provisions.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC).. In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
These revisions are intended for editorial clarity. There should be no impact on the cost of construction.
Analysis: Because IRC Section N1101.6 (definitions) does not include a standalone definition for vertical fenestration, the
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deletion indicated for that definition in Part II is not applicable for Section N1101.6.
CE11-16 Part II :
R202COLLINS13671
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: There always seems to be an issue about whether the window is vertical fenestration or a skylight. This
change makes it clear and makes the definitions consistent with the commercial side of the codes.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Hugo Aguilar, representing American Supply Association (haguilar@asa.net) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R202 (N1101.6) FENESTRATION. Products classified as either skylights or vertical fenestration.
Skylights. Glass or other transparent or translucent glazing material installed at a slope of less than 60 degrees (1.05 rad)
from horizontal.
Vertical fenestration. Windows ( that are fixed or operable), opaque doors, glazed doors, glazed block and combination
opaque/glazed doors composed of glass or other transparent or translucent glazing materials and installed at a slope of at
least not less than 60 degrees (1.05 rad) from horizontal.
Commenter's Reason: The original proposal intended to correlate the skylights and vertical fenestration definitions between
Section C202 and Section R202. However, the defintion for "vertical fenestration" in Section R202 does not correlate
completely with the definition in Section C202 for "vertical fenestration" as the language "at least" in Section R202 was
changed to "not less than." Furthermore, the language "that are" was not added to R202 either. This is required for correlation.
CE11-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

CE11-16 Part I
IECC: 0.
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee; Joseph Hetzel
(Jhetzel@thomasamc.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION C202 DEFINITIONS
FENESTRATION. Products classified as either skylights or vertical fenestration or skylights.
Skylight Skylights. Glass or other transparent or translucent glazing material installed at a slope of less than 60
degrees (1.05 rad) from horizontal.
Vertical fenestration. Windows ( that are fixed or moveable) operable, opaque doors, glazed doors, glazed block and
combination opaque/ and glazed doors composed of glass or other transparent or translucent glazing materials and
installed at a slope of at least not less than 60 degrees (1.05 rad) from horizontal.
ENTRANCE DOOR. Fenestration products
A vertical fenestration product used for occupant ingress, egress and access in nonresidential buildings, including, but not
limited to, exterior entrances that utilize utilizing latching hardware and automatic closers and contain containing over 50percent glass glazing specifically designed to withstand heavy use and possibly abuse duty usage .
Reason: The definition of entrance doors needs grammatical improvements as shown in the proposal..The key change is
adding the word 'occupant' before the purposes of the door. This is to distinguish entrance doors from doors which are
used trucks or other cargo or material movement. Changes in the last cycles as well as companion proposals to this
proposal in this cycle provide better standards specific to garage doors. As such they need to be distinguished from doors
used by people 'not on vehicles' to enter or exit a building. The edit to the definition of Fenestration in the
Commercial portion of the code is for consistency with Table C402.4 as well as some editorial clarity.
The final action proposed in this change is to format the Fenestration,Skylights and Vertical Fenestration definitions found
in R202 in the same manner as found in C202. In C202 - Skylights and Vertical Fenestration are shown as subdefinitions
to Fenestration. With the relocation there is also minor wording changes for consistency with the C202 provisions.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC).
The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment
included, but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the
International Energy Conservation Code (IECC).. In 2015, the SEHPCAC has held three two- or three-day open meetings
and 25 workgroup calls, which included members of the SEHPCAC as well as any interested parties, to discuss and
debate proposed changes and public comments. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
These revisions are intended for editorial clarity. There should be no impact on the cost of construction.
Analysis: In Part II, because IRC Section N1101.6 (definitions) does not include a standalone definition for vertical
fenestration, the deletion indicated for that definition in Part II is not applicable for Section N1101.6.
CE11-16 Part I :
C202 DOORCOLLINS13670
Public Hearing Results

Part I
Committee Action:

2016 ICC PUBLIC COMMENT AGENDA

Approved as Submitted

Page 602

Committee Reason: Approval was based on the proponent's published reason statements.
Assembly Action:
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CE18-16 Part II
R202 (New) [IRC N1101.6 (New)], R405.4 (New) [IRC N1105.4 (New)], IRC Appendix U102
Proposed Change as Submitted
Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries Association (SEIA) (joecainpe@aol.com)
2015 International Energy Conservation Code
R202 (N1101.6) GENERAL DEFINITIONS
Add new definition as follows:
ON-SITE RENEWABLE ENERGY.
Energy generated by a renewable energy system located on the building site.
RENEWABLE ENERGY.
Energy derived from solar radiation, wind, waves, tides, landfill gas, biomass or the internal heat of the earth.
Add new text as follows:
R405.4 (N1105.4) On-site renewable energy On-site renewable energy shall be considered as a reduction in energy use of
the building.
2015 International Residential Code
SECTION U102 GENERAL DEFINITIONS
Add new definition as follows:
ON-SITE RENEWABLE ENERGY.
Energy derived from solar radiation, wind, waves, tides, landfill gas, biomass or the internal heat of the earth.
Reason: This proposal provides more flexibility for the designer and builder to choose the most cost-effective solution for a
project. It recognizes the contribution of renewable energy as a synergy with the rest of the building energy efficiencies. Just as
credit is given for greater efficiency of furnaces, air conditioning systems, and water heating systems, this proposal would give
credit to efficient use of available resources -- specifically renewable energy. Each of those appliances contribute to the energy
efficiency of the building, but are not part of the building envelope. Each of those appliances have a service life that is expected
to be less than the service life of the building envelope, and they are expected to be replaced with similar or better efficiencies
in the future. Still, credit is given for improved performance over the baseline minimum efficiencies.
This proposal also establishes consistency with the Energy Rating Index (ERI) approach, where compliance credit for
renewable energy is allowed. The contribution of renewable energy to the overall performance model will be self-limiting. For
example, owing to net-metering programs, photovoltaic systems are typically sized to provide less power than is needed to
meet overall annual electrical demand. In some cases, photovoltaic system size is constrained by the allowable space on a
rooftop.
As states and localities move toward Zero Net Energy (ZNE) buildings, rapid deployment of renewable energy systems is
integral to meet these goals. It is not possible to attain ZNE buildings without incorporating renewable energy systems.
Therefore, renewable energy systems should obtain credit in the performance method to achieve the most cost-effective
solutions and to give credit to builders for using renewables as a standard feature.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction, as it provides more flexibility to choose the most cost-effective
solutions.
CE18-16 Part II :
R202
RENEWABLECAIN13941
Public Hearing Results

Part II
Committee Action:
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Committee Reason: Hydro energy is missing from the list. The code does need to allow for and drive innovative methods for
onsite power generation Language in R405.4 is clumsy as it really doesn't explain how one would "consider" that power in
calculations. Is community-based solar farm considered to be on-site renewable energy? The Committee believes so.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Joseph Cain, representing Solar Energy Industries Association (SEIA) (JoeCainPE@gmail.com)
requests Approve as Submitted.
Commenter's Reason: The Solar Energy Industries Association recommends approval of CE18-16 Part II as submitted,
based on the original reason statement as follows:
This proposal provides more flexibility for the designer and builder to choose the most cost-effective solution for a project. It
recognizes the contribution of renewable energy as a synergy with the rest of the building energy efficiencies. Just as credit is
given for greater efficiency of furnaces, air conditioning systems, and water heating systems, this proposal would give credit to
efficient use of available resources -- specifically renewable energy. Each of those appliances contribute to the energy
efficiency of the building, but are not part of the building envelope. Each of those appliances have a service life that is expected
to be less than the service life of the building envelope, and they are expected to be replaced with similar or better efficiencies
in the future. Still, credit is given for improved performance over the baseline minimum efficiencies. This proposal also
establishes consistency with the Energy Rating Index (ERI) approach, where compliance credit for renewable energy is
allowed. The contribution of renewable energy to the overall performance model will be self-limiting. For example, owing to netmetering programs, photovoltaic systems are typically sized to provide less power than is needed to meet overall annual
electrical demand. In some cases, photovoltaic system size is constrained by the allowable space on a rooftop. As states and
localities move toward Zero Net Energy (ZNE) buildings, rapid deployment of renewable energy systems is integral to meet
these goals. It is not possible to attain ZNE buildings without incorporating renewable energy systems. Therefore, renewable
energy systems should obtain credit in the performance method to achieve the most cost-effective solutions and to give credit
to builders for using renewables as a standard feature.

CE18-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

CE18-16 Part I
IECC: 0, C202 (New).
Proposed Change as Submitted
Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries Association (SEIA) (joecainpe@aol.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION C202 DEFINITIONS
ON-SITE RENEWABLE ENERGY. Energy derived from solar radiation, wind, waves, tides, landfill gas, biomass or the
internal heat of the earth. The energy system providing on-site generated by a renewable energy shall be system located
on the project site.building site.

Add new definition as follows:
RENEWABLE ENERGY Energy derived from solar radiation, wind, waves, tides, landfill gas, biomass or the internal heat
of the earth.
Reason: This proposal clarifies an existing definition. The second sentence of the existing definition seems to include
charging language within a definition. Separating this information into two definitions provides better clarity. The term
"project site" is modified to "building site," which is a defined term. "Project site" is not defined.
The resulting definitions are copied into the residential section of the code. This will allow better coordination with the
International Residential Code.

Cost Impact: Will not increase the cost of construction
This proposal does not change any technical requirements, and will therefore not increase the cost of construction.
CE18-16 Part I :
C202
RENEWABLECAIN13940
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The proposal makes the definition unclear and eliminates some of the known options for renewable
energy.
Assembly Action:
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CE19-16
IECC: C202, C202 (New).
Proposed Change as Submitted
Proponent : jim edelson (jim@newbuildings.org)
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
ON-SITE RENEWABLE ENERGY SYSTEM. An energy generation system that derives its energy from a renewable energy
source and is located on the building, the building site, or a combination of adjoining lots, that are being developed and
maintained subject to the provisions of this code. The renewable energy source shall be derived at the building, the building
site, or a combination of adjoining lots, that are being developed and maintained subject to the provisions of this code.
Revise as follows:
SECTION C202 DEFINITIONS
ON-SITE RENEWABLE ENERGY SOURCE.Energy derived from solar radiation, wind, waves, tides, landfill gas, biomass or
the internal heat of the earth. The energy system providing on-site renewable energy shall be located on the project site.
Reason: The definition of On-site Renewable Energy was created in the 2012 IECC when it was offered as one of the
alternative compliance paths in Section C406. At the time, there was no precedent in the ICC codes about how to define
renewable energy provisions for code purposes. This definition was split into two parts by the 2015 IgCC. This proposal
introduces a definition of Renewable Energy Source that parallels the language of the IgCC,and modifies Onsite Renewable
Energy System without having to redefine 'building site' in the IECC. By enlarging the property scale on which renewable
systems can be located, this definition matches the tendency to look at adjacent properties undergoing common development
for the provision of onsite renewable energy
However, a much wider range of physical and financial renewable products that could potentially be used to satisfy this
requirement have been developed in the past six years, including community solar systems legislated in over 15 states and a
range of renewable natural gas products. This proposal clarifies that if an on-site renewable energy system is used instead of
an energy efficiency measure in Section C406, the renewable fuels must also be derived "onsite", now reconfigured in this
definition to match the larger IgCC scale. This clarification will help code officials avoid the problem of enforcing the validity of
claims made for renewable products that are shipped or transmitted to the building site - and also avoid the problem of
enforcing that those same renewable products are going to be used for the life of the renewable energy system.

Cost Impact: Will not increase the cost of construction
This proposal clarifies the intent of one provision appearing only in the Alternative Packages (Section C406), and thus is not
required of any specific project. In addition, renewble energy systems are generally more expensive than the alternative
packages in C406.
CE19-16 : C202
RENEWABLEEDELSON12682
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There was no substantiation and no source for the changes to the definition. The proposal is subjective and
the definition should not be changed until the proponents agree on what it should say.
Assembly Motion:
Online Vote Results:
Support: 37.44% (79) Oppose: 62.56% (132)
Assembly Action:

As Modified
Failed
None

Online Floor Modification:
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ON-SITE RENEWABLE ENERGY SYSTEM. An energy generation system that derives its energy from a renewable energy
source and is located on the building, or the building site., or a combination of adjoining lots, that are being developed and
maintained subject to the provisions of this code. The renewable energy source shall be derived at the building, or the building
site. , or a combination of adjoining lots, that are being developed and maintained subject to the provisions of this code.
Individual Consideration Agenda
Public Comment 1:
Proponent : jim edelson, representing new building institute (jim@newbuildings.org) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
ON-SITE RENEWABLE ENERGY SYSTEM. An energy generation system that derives its energy from a renewable energy
source and is located on the building site that sourcesbuilding renewable energy, the building site, or a combination of
adjoining lots, that are being developed and maintained subject to the provisions of this code. The renewable energy
source shall be derived at thebuilding site. , the building site, or a combination of adjoining lots, that are being developed and
maintained subject to the provisions of this code.
SECTION 202 DEFINITIONS
RENEWABLE ENERGY SOURCE. Energy derived from solar radiation, wind, waves, tides or biomass, biomass or the
internal heat of that is extracted from hot fluid or steam heated within the earth.
Commenter's Reason: This comment defines the correct term as it is actually used in Section 406.6., rather than only a
partial fragment of that term. In Section 406.6, it is a "renewable energy system", not renewable energy, that needs to be rated
to provide sufficient power to meet the listed specification. This Comment is structured to define the correct full term
of "renewable energy system", instead of the current partial term.
To increase clarity, the Comment also creates an independent definition of renewable energy. This reduces confusion and
parallels the structure of similar defintions in the IgCC and 189.1. This corrected structure properly defines 'renewable energy'
separately from the equipment that is the subject of the actual requirement in Section 406. The two resulting cogent definitions
in the Comment are:
RENEWABLE ENERGY. Energy derived from solar radiation, wind, waves, tides, biomass, or extracted from hot fluid or steam
heated within the earth.
ON-SITE RENEWABLE ENERGY SYSTEM. An energy generation system located on the building site that sources
renewable energy at the building site.
Finally, a new phrase correctly modifies the language regarding energy from the "heat of the earth" so it is consistent with the
other sources listed in that sentence. Those other sources do not list the primary energy source (ie. the sun), but rather list the
energy form tapped directly by the renewable energy system. Likewise, " hot fluid or steam heated within the earth" describes
the energy form directly used by the project.

CE19-16
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CE21-16 Part I
IECC: C301.1, C301.2, C301.3.
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org); Martha VanGeem, representing self (martha.vangeem@gmail.com)
2015 International Energy Conservation Code
Revise as follows:
C301.1 General. Climate zones from Figure C301.1 B-1 or Table C301.1 B-1 of ASHRAE 169 shall be used in determining the
applicable requirements from Chapter 4. Locations not in Table C301.1 B-1 (outside the United States) shall be assigned a
climate zone based on Table A-5,Table A-6, or Section C301.3 A3 including Table A-3 of ASHRAE 169 .
Delete without substitution:
C301.1
CLIMATE ZONES

TABLE C301.1
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID DESIGNATIONS BY STATE, COUNTY AND TERRITORY
C301.2 Warm humid counties. Warm humid counties are identified in Table C301.1 by an asterisk.
TABLE C301.3 (2)
INTERNATIONAL CLIMATE ZONE DEFINITIONS
For SI: °C = [(°F)-32]/1.8.
TABLE C301.3 (1)
INTERNATIONAL CLIMATE ZONE DEFINITIONS
For SI: °C = [(°F)-32]/1.8.
Reason: This proposal updates the climate zones to correspond with the release of ASHRAE Standard 169-2013, Climatic
Data for Building Design Standards. Standard 169-2013 includes more-recent weather data and the creation of a new Climate
Zone 0. Approximately 10% of the counties in the United States have a change in Climate Zone designation due to this change,
with most of these changes resulting in a change to warmer climate zones.
Generally, the new Climate Zone 0 is the hotter portion of the previous Climate Zone 1, which was the warmest climate zone.
Cities in Climate Zone 0 include Mumbai (Bombay), Jakarta and Abu Dhabi. There are no cities in the United States in Climate
Zone 0; Miami and the islands of Hawaii are in Climate Zone 1. The separation of Climate Zones 0 and 1 allows separate
criteria for IECC to be developed that are more specific to the hotter regions of Climate Zone 0.
This proposes to reference ASHRAE 169 for two reasons:
1) There are hundreds of entries in the IECC and Standard 169, and verifying the validity/accuracy of all entires would be
impossible.
2) 169 is the original source of the tables, and it's proper to reference the source of the tables, rather than duplicate and modify
which would create a divergence in requirements between the IECC and 90.1.
The changes to the climate zone were compiled as part of ASHRAE Research Project RP-1613 for 6,443 locations in the
United States, Canada, and around the world—information used for design, sizing, distribution, installation, and marketing of
HVAC and dehumidification equipment, as well as for other energy-related processes in residential, agricultural, commercial,
and industrial applications.
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Tables, included as a .zip file with ASHRAE Standard 169, include dry-bulb, wet-bulb, and dew-point temperatures; wind speed
with direction at various frequencies of occurrence; monthly degree-days to various bases; precipitation; and parameters to
calculate clear-sky irradiance. Information includes monthly and annual percentiles, to provide seasonally representative
combinations of temperature, humidity, and solar conditions.
(https://www.ashrae.org/File%20Library/docLib/Bookstore/2013FCh14StnList_NamesIdsOnly.pdf)
Climatic design conditions in Chapter 14 of the 2009 ASHRAE Handbook - Fundamentals (HOF) are used for the sizing and
design of building energy systems to allow for optimal energy efficiency measures and ensure that the energy systems have
enough capacity to meet the climatic loads in a probabilistic sense. Regular updating of the climatic conditions is critical in this
respect for many practical reasons and to show due diligence in a world of changing climate.
In response to that need, ASHRAE initiated research project 1613-RP, Update Climatic Design Data in Chapter 14 of the 2013
Handbook of Fundamentals, to update the tables of climatic design conditions in the 2013 HOF and in Standard 169. The
purpose was to expand on the 5564 worldwide locations present in the 2009 HOF, use a more recent period of record (19862010 vs. 1982-2006) to keep track of changes in the climate, fine-tune the clear-sky solar radiation model that was introduced
in the 2009 HOF, and add new elements, such as precipitation, which is required by Standard 169 for the calculation of climate
zones. An update to the Weather Data Viewer was also required. Finally, the project was to establish (if possible) temperature
trends for all locations in the Handbook.

Bibliography: ASHRAE Standard 169-2013 Climatic Data for Building Design Standards
ASHRAE RP-1613 -- Update Climatic Design Data in Chapter 14 of the 2013 Handbook of Fundamentals

Cost Impact: Will not increase the cost of construction
According to a preliminary analysis, this will not increase or decrease the energy use for the U.S as a whole. For about 10% of
the U.S. locations, the climate zone has changed and the cost of construction will decrease or increase based on the location.
Approximately 9% of the locations moved to a warmer climate zone and will have a decrease in the stringency of the building
envelope. Approximately 1% of the locations moved to a colder climate zone and will have an increase in the stringency of the
building envelope. The largest cities impacted are Dallas and Milwaukee, which moved to warmer climate zones.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASHRAE 169 , with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2015.
CE21-16 Part I :
C301.1FERGUSON12403
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The map and county tables need to be retained in the code. The IECC should not put such information
under the control of another standards developing organization. The proposal should come back in a public comment to put the
ASHRAE 169 information in the body of the IECC.
Assembly Motion:
Online Vote Results:
Support: 26.95% (69) Oppose: 73.05% (187)
Assembly Action:

As Modified
Failed
None

Online Floor Modification:
C301.1 General. Climate zones from Figure B-1 C301.1, Figure B-1of ASHRAE 169 or Table B-1 of ASHRAE 169 shall be used in
determining the applicable requirements from Chapter 4. Locations not in Table B-1 (outside the United States) shall be assigned a
climate zone based on Table A-5,Table A-6, or Section A3 including Table A-3 of ASHRAE 169.
FIGURE C301.1
United States Climate Zones
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Individual Consideration Agenda
Public Comment 1:
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
FIGURE C301.1
United States Climate Zone Map
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Commenter's Reason: This public comment ensures that all of the climate zone data in the IECC is consistent with ASHRAE
Standards 90.1 and 169.
If future errata (editorial corrections) are found in ASHRAE Standard 169, this path (referencing to 169) is the only way to make
sure the IECC Climate Zones are consistent with other national model energy requirements.

Public Comment 2:
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C301.1 General. Climate zones from Figure B-1 or Table B-1 of ASHRAE 169 shall be used in determining the applicable
requirements from Chapter 4. Locations not in Table B-1 (outside the United States) shall be assigned a climate zone based
on Table A-5,Table A-6, or Section A3 including Figure C-2 and Table A-3 of ASHRAE 169.
Table B-1, U.S. States by State and County
Figure B-1, Climate Zones for United States Counties
Table A-5, Canada Stations and Climate Zones
Table A-6, International Stations and Climate Zones
Section A3, Climate Zone Definitions
Table A-3, Thermal Climate Zone Definitions
Figure C-2, World Climate Zones Map
Commenter's Reason: The original propsoal CE21 deleted the existing tables and figures and only proposed to add a
reference to ASHRAE 169-2013 for this information.
This public comment intends to modify the original proposal by extracting and reprinting the following Figures, Tables, and
Sections from ASHRAE Standard 169-2013:
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Table B-1, U.S. States by State and County
Figure B-1, Climate Zones for United States Counties
Table A-5, Canada Stations and Climate Zones
Table A-6, International Stations and Climate Zones
Section A3, Climate Zone Definitions
Table A-3, Thermal Climate Zone Definitions
Figure A-1, Thermal Climate Zones as a Function of Heating and Cooling Degree-Days
Figure C-2, World Climate Zones Map
Section 4, Climatic Design Data and Climate Zones
By extracting this information, we ensure that the climate zone information in the IECC is consistent with ASHRAE Standard
169-2013 and ASHRAE/IES Standard 90.1.

Analysis: This proposal is dependant upon an agreement between ASHRAE and ICC that would allow extraction of copyrighted material. Note that the Figure and Table numbering format is yet to be determined.
Public Comment 3:
Proponent : Jay Johnson, Thomas Associates, Inc. representing Metal Building Manufacturers Association ,
representing Metal Building Manufacturers Association; Martha VanGeem, self, representing Masonry Alliance for
Codes and Standards requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
C301.1 General. Climate zones from Figure C301.1 (reprinted from Figure B-1 of ASHRAE 169) or Table C301.1 (reprinted
from Table B-1 of ASHRAE 169) shall be used in determining the applicable requirements from Chapter 4. Locations not in
Table B-1 (outside the United States) shall be assigned a climate zone based on Table A-5, Table A-5,Table A-6, or , if not
listed in those tables, Section A3 including Table A-3 of ASHRAE 169.
FIGURE C301.1
CLIMATE ZONES
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TABLE C301.1
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID DESIGNATIONS BY STATE, COUNTY AND TERRITORY
Key: A-Moist, B-Dry, C-Marine. Absence of moisture designation indicates moisture regime is irrelevant. Asterisk (*)
indicates a warm-humid location.
6A7 Kodiak
3A Calhoun
Island
ALABAMA
7 Lake and
3A Limestone
4A Carroll
Peninsu
7 Matanuska3A Autauga* 3A Lowndes*
3A Chicot
Susitn
2A Baldwin*
3A Macon*
8 Nome
3A Clark
3A Barbour*
3A Madison 8 North Slope
3A Clay
8 Northwest
3A Bibb
3A Marengo*
3A Cleburne
Arctic
5C7 Prince of
3A Cleveland
3A Blount
3A Marion
Wales
Outer
3A Bullock*
3A Marshall
3A Columbia*
Ketchikan
3A Butler*
2A Mobile*
5C7 Sitka
3A Conway
3A Calhoun
3A Monroe*
7 Skagway- 3A Craighead
3A
Hoonah3A Chambers
3A Crawford
Montgomery*
Angoon
8 Southeast
3A Cherokee
3A Morgan
3A Crittenden
Fairbanks
7 Valdez3A Chilton
3A Perry*
3A Cross
Cordova
8 Wade
3A Choctaw*
3A Pickens
3A Dallas
Hampton
6A7 Wrangell3A Clarke*
3A Pike*
3A Desha
Petersburg
3A Clay
3A Randolph
7 Yakutat
3A Drew
8 Yukon3A Cleburne
3A Russell*
3A Faulkner
Koyukuk
23A Coffee*
3A Shelby
3A Franklin
ARIZONA
3A Lee
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3A Monroe
3A Montgomery
3A Nevada
4A Newton
3A Ouachita
3A Perry
3A Phillips
3A Pike
3A Poinsett
3A Polk
3A Pope
3A Prairie
3A Pulaski
3A Randolph
3A Saline
3A Scott
4A Searcy
3A Sebastian
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3A Colbert
3A St. Clair
3A Conecuh*
3A Sumter
3A Coosa
3A Talladega
23A Covington* 3A Tallapoosa
3A
3A Crenshaw*
Tuscaloosa
3A Cullman
3A Walker
3A
23A Dale*
Washington*

ARIZONA
5B Apache
3B Cochise
5B Coconino

4A Fulton
3A Garland
3A Grant
3A Greene

3A Sevier*
3A Sharp
3A St. Francis
4A Stone

4B Gila

3A Hempstead*

3A Union*

3B Graham

3A Hot Spring

3A Van Buren

3B Greenlee

3A Howard

4A Washington

3A Dallas*

3A Wilcox*

2B La Paz

3A DeKalb
3A Elmore*
23A Escambia*

3A Winston

2B Maricopa
3B Mohave
5B Navajo

ALASKA

3A
Independence
4A Izard
3A Jackson
3A Jefferson

7 Aleutians
3A Etowah
2B Pima
3A Johnson
East
7 Aleutians
3A Fayette
2B Pinal
3A Lafayette*
West
3A Franklin
7 Anchorage 3B Santa Cruz 3A Lawrence
23A Geneva*
78 Bethel
4B Yavapai
3A Lee
3A Greene
7 Bristol Bay
2B Yuma
3A Lincoln
3A Hale
87 Denali
3A Little River*
ARKANSAS
23A Henry* 78 Dillingham
3A Logan
8 Fairbanks
23A Houston*
3A Arkansas
3A Lonoke
North Star
3A Jackson
7 Haines
3A Ashley
4A Madison
3A Jefferson
6A7 Juneau
4A Baxter
4A Marion
7 Kenai
3A Lamar
4A Benton
3A Miller*
Peninsula
5C7 Ketchikan
4A Boone
3A Mississippi
3A Lauderdale
Gateway
3A Lawrence
3A Bradley

4C Humboldt
2B Imperial
4B Inyo
3B Kern
3B Kings
4B Lake
5B Lassen
3B Los Angeles
3B Madera
3C Marin
4B Mariposa
3C Mendocino
3B Merced
5B Modoc
6B Mono
3C Monterey
3C Napa
5B Nevada
3B Orange
3B Placer
5B Plumas
3B Riverside
3B Sacramento
3C San Benito
3B San Bernardino
3B San Diego
3C San Francisco
3B San Joaquin
3C San Luis Obispo
3C San Mateo
3C Santa Barbara
3C Santa Clara
3C Santa Cruz
3B Shasta
5B Sierra

3B Yuba
COLORADO
5B Adams
6B Alamosa
5B Arapahoe
6B Archuleta
4B Baca
45B Bent
5B Boulder
5B Broomfield
6B Chaffee
5B Cheyenne
7 Clear Creek
6B Conejos
6B Costilla
5B Crowley
56B Custer
5B Delta
5B Denver
6B Dolores
5B Douglas
6B Eagle
5B Elbert
5B El Paso
5B Fremont
5B Garfield
5B Gilpin
7 Grand
7 Gunnison
7 Hinsdale
5B Huerfano
7 Jackson
5B Jefferson
5B Kiowa
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5B Montrose
5B Morgan
4B Otero
6B Ouray
7 Park
5B Phillips
7 Pitkin
45B Prowers
5B Pueblo
6B Rio Blanco
7 Rio Grande
7 Routt
6B Saguache
7 San Juan
6B San Miguel
5B Sedgwick
7 Summit
5B Teller
5B Washington
5B Weld
5B Yuma
CONNECTICUT
5A (all)
DELAWARE
4A (all)
DISTRICT OF COLUMBIA
4A (all)
FLORIDA
2A Alachua*
2A Baker*

3A White
3A Woodruff
3A Yell
CALIFORNIA
3C Alameda
6B Alpine
4B Amador
3B Butte
4B Calaveras
3B Colusa
3B Contra Costa
4C Del Norte
4B El Dorado
3B Fresno
3B Glenn

2A Duval*
2A Escambia*
2A Flagler*
2A Franklin*
2A Gadsden*
2A Gilchrist*
2A Glades*
2A Gulf*
2A Hamilton*
2A Hardee*
2A Hendry*
2A Hernando*
2A Highlands*
2A Hillsborough*
2A Holmes*
2A Indian River*
2A Jackson*
2A Jefferson*
2A Lafayette*
2A Lake*
2A Lee*
2A Leon*
2A Levy*
2A Liberty*
2A Madison*
2A Manatee*
2A Marion*
2A Martin*
1A Miami-Dade*
1A Monroe*
2A Nassau*
2A Okaloosa*
2A Okeechobee*
2A Orange*
2A Osceola*

2A Suwannee*
2A Taylor*
2A Union*
2A Volusia*
2A Wakulla*
2A Walton*
2A Washington*
GEORGIA
2A Appling*
2A Atkinson*
2A Bacon*
2A Baker*
3A Baldwin
34A Banks
3A Barrow
3A Bartow
3A Ben Hill*
2A Berrien*
3A Bibb
3A Bleckley*
2A Brantley*
2A Brooks*
2A Bryan*
3A Bulloch*
3A Burke
3A Butts
23A Calhoun*
2A Camden*
3A Candler*
3A Carroll
34A Catoosa
2A Charlton*
2A Chatham*
3A Chattahoochee*

Page 615

5B Siskiyou
3B Solano
3C Sonoma
3B Stanislaus
3B Sutter
3B Tehama
4B Trinity
3B Tulare
4B Tuolumne
3C Ventura
3B Yolo

5B Kit Carson
7 Lake
5B La Plata
5B Larimer
4B Las Animas
5B Lincoln
5B Logan
5B Mesa
7 Mineral
6B Moffat
5B Montezuma

3A Crawford
3A Crisp*
34A Dade
34A Dawson
2A Decatur*
3A DeKalb
3A Dodge*
3A Dooly*
23A Dougherty*
3A Douglas
23A Early*
2A Echols*
2A Effingham*

2A Lanier*
3A Laurens*
3A Lee*
2A Liberty*
3A Lincoln
2A Long*
2A Lowndes*
34A Lumpkin
3A Macon*
3A Madison
3A Marion*
3A McDuffie
2A McIntosh*
3A
3A Elbert
Meriwether
3A Emanuel*
2A Miller*
2A Evans*
2A Mitchell*
3A Monroe
34A Fannin
3A
3A Fayette
Montgomery*
34A Floyd
3A Morgan
3A Forsyth
34A Murray
34A Franklin 3A Muscogee
3A Fulton
3A Newton
34A Gilmer
3A Oconee
3A
3A Glascock
Oglethorpe
2A Glynn*
3A Paulding
34A Gordon
3A Peach*
2A Grady*
34A Pickens
3A Greene
2A Pierce*
3A Gwinnett
3A Pike
3A Polk
34A Habersham
34A Hall
3A Pulaski*
3A Hancock
3A Putnam
3A Haralson 3A Quitman*
3A Harris
34A Rabun
3A Hart
3A Randolph*

2A Bay*
2A Bradford*
2A Brevard*
1A Broward*
2A Calhoun*
2A Charlotte*
2A Citrus*
2A Clay*
2A Collier*
2A Columbia*
2A DeSoto*
2A Dixie*

34A Chattooga
3A Cherokee
3A Clarke
3A Clay*
3A Clayton
2A Clinch*
3A Cobb
23A Coffee*
2A Colquitt*
3A Columbia
2A Cook*
3A Coweta*

3A Taylor*
3A Telfair*
3A Terrell*
2A Thomas*
23A Tift*
2A Toombs*
34A Towns
3A Treutlen*
3A Troup
3A Turner*
3A Twiggs*
34A Union
3A Upson

5B Cassia
6B Clark
5B Clearwater
6B Custer
5B Elmore
6B Franklin
6B Fremont
5B Gem
5B Gooding
5B Idaho
6B Jefferson
5B Jerome
5B Kootenai

4A Crawford
45A Cumberland
5A DeKalb
5A De Witt
5A Douglas
5A DuPage
5A Edgar
4A Edwards
4A Effingham
4A Fayette
5A Ford
4A Franklin
5A Fulton

34A Walker

5B Latah

4A Gallatin

3A Walton
2A Ware*
3A Warren
3A
Washington
2A Wayne*
3A Webster*
3A Wheeler*
34A White
34A Whitfield

6B Lemhi
5B Lewis
5B Lincoln

45A Greene
5A Grundy
4A Hamilton

6B Madison

5A Hancock

5B Minidoka
5B Nez Perce
6B Oneida
5B Owyhee
5B Payette

4A Hardin
5A Henderson
5A Henry
5A Iroquois
4A Jackson

3A Wilcox*

5B Power

4A Jasper

3A Wilkes
3A Wilkinson
23A Worth*

5B Shoshone
6B Teton
5B Twin Falls
6B Valley
5B Washington
5A Adams
4A Alexander
4A Bond
5A Boone

4A Jefferson
45A Jersey
5A Jo Daviess
4A Johnson
5A Kane
5A Kankakee
5A Kendall
5A Knox
5A Lake
5A La Salle
4A Lawrence

5A Brown

5A Lee

5A Bureau
45A Calhoun
5A Carroll
5A Cass
5A Champaign

5A Livingston
5A Logan
5A Macon
4A Macoupin
4A Madison

4A Christian

4A Marion

45A Clark
4A Clay
4A Clinton
45A Coles
5A Cook

5A Marshall
5A Mason
4A Massac
5A McDonough
5A McHenry

HAWAII
1A (all)*

ILLINOIS

IDAHO

5B Ada
6B Adams
6B Bannock
6B Bear
3A Heard
3A Richmond
Lake
3A Henry
3A Rockdale 5B Benewah
3A Houston*
3A Schley* 6B Bingham
23A Irwin*
3A Screven* 6B Blaine
3A Jackson 2A Seminole* 6B Boise
3A Jasper
3A Spalding 6B Bonner
6B
2A Jeff Davis* 34A Stephens
Bonneville
3A Jefferson
3A Stewart* 6B Boundary
3A Jenkins*
3A Sumter*
6B Butte
3A Johnson*
3A Talbot
6B Camas
3A Jones
3A Taliaferro 5B Canyon
3A Lamar
2A Tattnall* 6B Caribou

5A McLean

12A Palm Beach*
2A Pasco*
2A Pinellas*
2A Polk*
2A Putnam*
2A Santa Rosa*
2A Sarasota*
2A Seminole*
2A St. Johns*
2A St. Lucie*
2A Sumter*

5A Boone
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5A Miami

5A Appanoose

5A Jasper

Page 616

5A Menard
5A Mercer

4A Brown
5A Carroll

4A Monroe
5A Montgomery

4A Monroe

5A Cass

45A Morgan

4A Montgomery
5A Morgan
5A Moultrie

4A Clark
45A Clay
5A Clinton

5A Newton
5A Noble
4A Ohio

5A Ogle

4A Crawford

4A Orange

5A Peoria
4A Perry
5A Piatt
5A Pike
4A Pope

4A Daviess
4A Dearborn
45A Decatur
5A De Kalb
5A Delaware

45A Owen
5A Parke
4A Perry
4A Pike
5A Porter

4A Pulaski

4A Dubois

5A Putnam
5A Elkhart
4A Randolph
45A Fayette
4A Richland
4A Floyd
5A Rock Island 5A Fountain
4A Saline
45A Franklin
5A Sangamon
5A Fulton
5A Schuyler
4A Gibson
5A Scott
5A Grant
4A Shelby
4A Greene
5A Stark
5A Hamilton
4A St. Clair
5A Hancock
5A Stephenson 4A Harrison
5A Tazewell
45A Hendricks
4A Union
5A Henry
5A Vermilion
5A Howard
4A Wabash
5A Huntington
5A Warren
4A Jackson
4A Washington
5A Jasper
4A Wayne
5A Jay
4A White
4A Jefferson
5A Whiteside
4A Jennings
5A Will
45A Johnson
4A Williamson
4A Knox
5A Winnebago 5A Kosciusko
5A Woodford
5A LaGrange
5A Lake
INDIANA
5A LaPorte
5A Adams
4A Lawrence
5A Allen
5A Madison
45A Bartholomew 45A Marion
5A Benton
5A Marshall
5A Blackford
4A Martin

4A Posey
5A Pulaski
45A Putnam
5A Randolph
4A Ripley
45A Rush
4A Scott
45A Shelby
4A Spencer
5A Starke
5A Steuben
5A St. Joseph
4A Sullivan
4A Switzerland
5A Tippecanoe
5A Tipton
45A Union
4A Vanderburgh
5A Vermillion
45A Vigo
5A Wabash
5A Warren
4A Warrick
4A Washington
5A Wayne
5A Wells
5A White
5A Whitley
IOWA
5A Adair
5A Adams
56A Allamakee

56A Winneshiek 4A Haskell 4A Sedgwick
4A
5A Woodbury
4A Seward
Hodgeman
6A Worth
4A Jackson 4A Shawnee
56A Wright
KANSAS
4A Allen
4A Anderson
4A Atchison
4A Barber
4A Barton
4A Bourbon
4A Brown
4A Butler
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5A Jefferson
5A Johnson
5A Jones
5A Keokuk
6A Kossuth
5A Lee
5A Linn
5A Louisa
5A Lucas
6A Lyon
5A Madison
5A Mahaska
5A Marion
5A Marshall
5A Mills
6A Mitchell
5A Monona
5A Monroe
5A Montgomery
5A Muscatine
6A O'Brien
6A Osceola
5A Page
6A Palo Alto
56A Plymouth
56A Pocahontas
5A Polk
5A Pottawattamie
5A Poweshiek
5A Ringgold
56A Sac
5A Scott
5A Shelby
6A Sioux
5A Story
5A Tama
5A Taylor
5A Union
5A Van Buren
5A Wapello
5A Warren
5A Washington
5A Wayne
56A Webster
6A Winnebago

2A Iberville*

6A Cumberland

3A Jackson*

6A Franklin

2A Jefferson*
2A Jefferson
Davis*
5A Jewell 5A Sherman 2A Lafayette*
4A Johnson
5A Smith
2A Lafourche*
4A Kearny
4A Stafford
3A La Salle*
4A Kingman 4A Stanton
3A Lincoln*
4A Kiowa
4A Stevens 2A Livingston*
4A Labette 4A Sumner
3A Madison*
45A Lane
5A Thomas 3A Morehouse
4A
3A
45A Trego
Leavenworth
Natchitoches*
4A
4A Lincoln
2A Orleans*
Wabaunsee
4A Linn
5A Wallace
3A Ouachita*
4A Jefferson 5A Sheridan

5A Audubon
5A Benton
56A Black
Hawk
5A Boone
56A Bremer
56A Buchanan
56A Buena
Vista
56A Butler
56A Calhoun
5A Carroll
5A Cass
5A Cedar
6A Cerro
Gordo
56A Cherokee
56A Chickasaw
5A Clarke
6A Clay
56A Clayton
5A Clinton
5A Crawford
5A Dallas
5A Davis
5A Decatur
56A Delaware
5A Des Moines
6A Dickinson
5A Dubuque
6A Emmet
56A Fayette
56A Floyd
56A Franklin
5A Fremont
5A Greene
56A Grundy
5A Guthrie
56A Hamilton
6A Hancock
56A Hardin
5A Harrison
5A Henry
56A Howard
56A Humboldt
56A Ida
5A Iowa
5A Jackson

6A Hancock
6A Kennebec
6A Knox
6A Lincoln
6A Oxford
6A Penobscot
6A Piscataquis
6A Sagadahoc
6A Somerset
6A Waldo
6A Washington
6A York
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4A Chase
4A Chautauqua
4A Cherokee
5A Cheyenne
4A Clark
4A Clay
45A Cloud
4A Coffey
4A Comanche
4A Cowley
4A Crawford
5A Decatur
4A Dickinson
4A Doniphan
4A Douglas
4A Edwards
4A Elk
45A Ellis
4A Ellsworth
4A Finney
4A Ford
4A Franklin
4A Geary
5A Gove
45A Graham
4A Grant
4A Gray
5A Greeley
4A Greenwood
45AHamilton
4A Harper
4A Harvey

2A
Plaquemines*
2A Pointe
4A Lyon
5A Wichita
Coupee*
4A Marion
4A Wilson
2A Rapides*
4A Marshall 4A Woodson 3A Red River*
4A
4A
3A Richland*
McPherson Wyandotte
4A Meade
3A Sabine*
KENTUCKY
4A Miami
2A St. Bernard*
4A (all)
2A St. Charles*
45A Mitchell
4A
2A St. Helena*
Montgomery LOUISIANA
4A Morris
2A St. James*
4A Morton
2A Acadia* 2A St. John the
4A Nemaha
2A Allen*
Baptist*
2A
4A Neosho
2A St. Landry*
Ascension*
2A
45A Ness
2A St. Martin*
Assumption*
5A Norton 2A Avoyelles* 2A St. Mary*
2A
2A St.
4A Osage
Beauregard*
Tammany*
45A Osborne 3A Bienville* 2A Tangipahoa*
4A Ottawa 3A Bossier*
3A Tensas*
4A Pawnee 3A Caddo* 2A Terrebonne*
2A
5A Phillips
3A Union*
Calcasieu*
4A
3A Caldwell* 2A Vermilion*
Pottawatomie
4A Pratt
2A Cameron* 3A Vernon*
3A
5A Rawlins
2A Washington*
Catahoula*
3A
4A Reno
3A Webster*
Claiborne*
3A
5A Republic
2A West Baton
Concordia*
Rouge
4A Rice
3A De Soto*
2A East
4A Riley
Baton
3A West Carroll
Rouge*
3A East
2A West
45A Rooks
Carroll
Feliciana*
2A East
4A Rush
3A Winn*
Feliciana*
2A
4A Russell
Evangeline*
MAINE
4A Saline
3A Franklin*
6A
5A Scott
3A Grant*
Androscoggin
2A Iberia*
7 Aroostook
5A Logan

5A Allegan
6A Alpena
6A Antrim
6A Arenac
6A7 Baraga
5A Barry
5A Bay
6A Benzie
5A Berrien
5A Branch
5A Calhoun
5A Cass
6A Charlevoix
6A Cheboygan
6A7 Chippewa
6A Clare

4A
Washington

6A7 Mackinac
5A Macomb
6A Manistee
76A Marquette
6A Mason
6A Mecosta
6A Menominee
5A Midland
6A Missaukee
5A Monroe
5A Montcalm
6A Montmorency
5A Muskegon
6A Newaygo
5A Oakland
6A Oceana
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6A Carver
7 Cass
6A Chippewa
6A Chisago
6A7 Clay
7 Clearwater
7 Cook
6A Cottonwood
7 Crow Wing
6A Dakota
6A Dodge
6A Douglas
6A Faribault
56A Fillmore
6A Freeborn
6A Goodhue

MARYLAND
54A Allegany
4A Anne Arundel
4A Baltimore
4A Baltimore (city)
4A Calvert
4A Caroline
4A Carroll
4A Cecil
4A Charles
4A Dorchester
4A Frederick
5A Garrett
4A Harford
4A Howard
4A Kent
4A Montgomery
4A Prince George's
4A Queen Anne's
4A Somerset
4A St. Mary's
4A Talbot
4A Washington
4A Wicomico
4A Worcester
MASSACHSETTS

5A (all)
MICHIGAN
6A Alcona
6A Alger

6A7 Otter Tail
7 Pennington
7 Pine
6A Pipestone
7 Polk
6A Pope
6A Ramsey
7 Red Lake
6A Redwood
6A Renville
6A Rice
6A Rock
7 Roseau
6A Scott
6A Sherburne
6A Sibley

3A Clarke
3A Clay
3A Coahoma
3A Copiah*
3A Covington*
3A DeSoto
3A Forrest*
3A Franklin*
23A George*
3A Greene*
3A Grenada
2A Hancock*
2A Harrison*
3A Hinds*
3A Holmes
3A Humphreys
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5A Clinton
6A Crawford
6A Delta
6A Dickinson
5A Eaton
6A Emmet
5A Genesee
6A Gladwin
6A7 Gogebic
6A Grand Traverse
5A Gratiot
5A Hillsdale
6A7 Houghton
56A Huron
5A Ingham
5A Ionia
6A Iosco
6A7 Iron
6A Isabella
5A Jackson
5A Kalamazoo
6A Kalkaska
5A Kent
7 Keweenaw
6A Lake
5A Lapeer
6A Leelanau
5A Lenawee
5A Livingston
6A7 Luce

3A Pontotoc
3A Prentiss
3A Quitman
3A Rankin*
3A Scott
3A Sharkey
3A Simpson*
3A Smith*
2A Stone*
3A Sunflower
3A Tallahatchie
3A Tate
3A Tippah
3A Tishomingo
3A Tunica
3A Union
3A Walthall*
3A Warren*
3A Washington
3A Wayne*
3A Webster
3A Wilkinson*
3A Winston
3A Yalobusha
3A Yazoo
MISSOURI
5A Adair
5A Andrew
5A Atchison
4A Audrain
4A Barry
4A Barton
4A Bates
4A Benton
4A Bollinger
4A Boone

6A Ogemaw
6A7 Ontonagon
6A Osceola
6A Oscoda
6A Otsego
5A Ottawa
6A Presque Isle
6A Roscommon
5A Saginaw
5A6A Sanilac
6A7 Schoolcraft
5A Shiawassee
5A St. Clair
5A St. Joseph
5A Tuscola
5A Van Buren
5A Washtenaw
5A Wayne
6A Wexford
MINNESOTA
7 Aitkin
6A Anoka
6A7 Becker
7 Beltrami
6A Benton
6A Big Stone
6A Blue Earth
6A Brown
7 Carlton

45A Chariton
4A Christian
5A Clark
4A Clay
45A Clinton
4A Cole
4A Cooper
4A Crawford
4A Dade
4A Dallas
5A Daviess
5A DeKalb
4A Dent
4A Douglas
34A Dunklin
4A Franklin
4A Gasconade
5A Gentry
4A Greene
5A Grundy
5A Harrison
4A Henry
4A Hickory
5A Holt
4A Howard
4A Howell
4A Iron
4A Jackson
4A Jasper
4A Jefferson
4A Johnson
5A Knox
4A Laclede
4A Lafayette
4A Lawrence
5A Lewis
4A Lincoln
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6A7 Grant
6A Hennepin
56A Houston
7 Hubbard
6A Isanti
7 Itasca
6A Jackson
6A7 Kanabec
6A Kandiyohi
7 Kittson
7 Koochiching
6A Lac qui Parle
7 Lake
7 Lake of the Woods
6A Le Sueur
6A Lincoln
6A Lyon
7 Mahnomen
7 Marshall
6A Martin
6A McLeod
6A Meeker
6A7 Mille Lacs
6A Morrison
6A Mower
6A Murray
6A Nicollet
6A Nobles
7 Norman
6A Olmsted

4A Mississippi
4A Moniteau
4A Monroe
4A Montgomery
4A Morgan
4A New Madrid
4A Newton
5A Nodaway
4A Oregon
4A Osage
4A Ozark
34A Pemiscot
4A Perry
4A Pettis
4A Phelps
5A Pike
4A Platte
4A Polk
4A Pulaski
5A Putnam
5A Ralls
4A Randolph
4A Ray
4A Reynolds
4A Ripley
4A Saline
5A Schuyler
5A Scotland
4A Scott
4A Shannon
5A Shelby
4A St. Charles
4A St. Clair
4A St. Francois
4A St. Louis
4A St. Louis (city)
4A Ste. Genevieve

6A Stearns
6A Steele
6A Stevens
7 St. Louis
6A Swift
6A Todd
6A Traverse
6A Wabasha
7 Wadena
6A Waseca
6A Washington
6A Watonwan
6A7 Wilkin
56A Winona
6A Wright
6A Yellow Medicine
MISSISSIPPI
3A Adams*
3A Alcorn
3A Amite*
3A Attala
3A Benton
3A Bolivar
3A Calhoun
3A Carroll
3A Chickasaw
3A Choctaw
3A Claiborne*

4A Webster
5A Worth
4A Wright
MONTANA
6B (all)
NEBRASKA
5A (all)
NEVADA
45B Carson City (city)
5B Churchill
3B Clark
45B Douglas
5B Elko
45B Esmeralda
5B Eureka
5B Humboldt
5B Lander
45B Lincoln
45B Lyon
45B Mineral
45B Nye
5B Pershing
5B Storey
5B Washoe
5B White Pine
NEW HAMPSHIRE
6A Belknap
6A Carroll
65A Cheshire
6A Coos
6A Grafton
5A Hillsborough

3A Issaquena
3A Itawamba
2A Jackson*
3A Jasper
3A Jefferson*
3A Jefferson Davis*
3A Jones*
3A Kemper
3A Lafayette
3A Lamar*
3A Lauderdale
3A Lawrence*
3A Leake
3A Lee
3A Leflore
3A Lincoln*
3A Lowndes
3A Madison
3A Marion*
3A Marshall
3A Monroe
3A Montgomery
3A Neshoba
3A Newton
3A Noxubee
3A Oktibbeha
3A Panola
2A Pearl River*
3A Perry*
3A Pike*

4A Cumberland
4A Essex
4A Gloucester
4A Hudson
5A Hunterdon
45A Mercer
4A Middlesex
4A Monmouth
5A Morris
4A Ocean
5A Passaic
4A Salem
5A Somerset
5A Sussex
4A Union
5A Warren
NEW MEXICO
4B Bernalillo
45B Catron
3B Chaves
54B Cibola
5B Colfax
4B Curry
4B DeBaca
3B Dona Ana
3B Eddy
4B Grant
4B Guadalupe
5B Harding
3B Hidalgo
3B Lea
4B Lincoln
5B Los Alamos
3B Luna
5B McKinley
5B Mora
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45A Buchanan
4A Butler
45A Caldwell
4A Callaway
4A Camden
4A Cape Girardeau
4A Carroll
4A Carter
4A Cass
4A Cedar

5A Linn
5A Livingston
5A Macon
4A Madison
4A Maries
5A Marion
4A McDonald
5A Mercer
4A Miller

5B Taos
5B Torrance
4B Union
4B Valencia

4A Queens
5A Rensselaer
4A Richmond
5A Rockland
5A Saratoga
5A Schenectady
56A Schoharie
56A Schuyler
5A Seneca
56A Steuben
6A St. Lawrence
4A Suffolk
6A Sullivan
5A Tioga
56A Tompkins
6A Ulster
6A Warren
5A Washington
5A Wayne
54A Westchester
56A Wyoming
5A Yates

NEW YORK
5A Albany
56A Allegany
4A Bronx
56A Broome
56ACattaraugus
5A Cayuga
5A Chautauqua
5A Chemung
6A Chenango
6A Clinton
5A Columbia
5A Cortland
6A Delaware
5A Dutchess
5A Erie
6A Essex
6A Franklin
6A Fulton
5A Genesee
5A Greene
6A Hamilton
6A Herkimer
6A Jefferson
4A Kings
6A Lewis
5A Livingston
6A Madison
5A Monroe
6A Montgomery
4A Nassau
4A New York
5A Niagara
6A Oneida
5A Onondaga
5A Ontario
5A Orange
5A Orleans
5A Oswego
6A Otsego
5A Putnam

4A Stoddard
4A Stone
5A Sullivan
4A Taney
4A Texas
4A Vernon
4A Warren
4A Washington
4A Wayne

NORTH CAROLINA

5A Ashland 5A Mahoning
5A Ashtabula 5A Marion
45A Athens
5A Medina
5A Auglaize
45A Meigs
5A Belmont
5A Mercer
4A Brown
5A Miami
45A Butler
5A Monroe

34A Alamance
34A Alexander
5A Alleghany
3A Anson
5A Ashe
5A Avery
3A Beaufort
34A Bertie
3A Bladen
3A Brunswick*
4A Buncombe
4A Burke
3A Cabarrus
4A Caldwell
3A Camden
3A Carteret*
34A Caswell
34A Catawba
4A Chatham
34A Cherokee
3A Chowan

3A Bryan
3A Caddo
3A Canadian
3A Carter
3A Cherokee
3A Choctaw
4B Cimarron
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34A Clay
34A Cleveland
3A Columbus*
3A Craven
3A Cumberland
3A Currituck
3A Dare
3A Davidson
34A Davie
3A Duplin
34A Durham
3A Edgecombe
34A Forsyth
34A Franklin
3A Gaston
34A Gates
4A Graham
34A Granville
3A Greene
34A Guilford
34A Halifax
34A Harnett
4A Haywood
4A Henderson
34A Hertford
3A Hoke
3A Hyde
34A Iredell
4A Jackson
3A Johnston
3A Jones
34A Lee
3A Lenoir
34A Lincoln
4A Macon
4A Madison
3A Martin
4A McDowell
3A Mecklenburg
45A Mitchell
3A Montgomery
3A Moore
34A Nash
3A New Hanover*
34A Northampton
3A Onslow*

3A Okfuskee
3A Oklahoma
3A Okmulgee
43A Osage
43A Ottawa
3A Pawnee
3A Payne

56A Merrimack
5A Rockingham
5A Strafford
6A Sullivan
NEW JERSEY
4A Atlantic
5A Bergen
4A Burlington
4A Camden
4A Cape May

34A Orange
3A Pamlico
3A Pasquotank
3A Pender*
3A Perquimans
34A Person
3A Pitt
34A Polk
3A Randolph
3A Richmond
3A Robeson
34A Rockingham
3A Rowan
34A Rutherford
3A Sampson
3A Scotland
3A Stanly
4A Stokes
4A Surry
4A Swain
4A Transylvania
3A Tyrrell
3A Union
34A Vance
34A Wake
34A Warren
3A Washington
5A Watauga
3A Wayne
54A Wilkes
3A Wilson
4A Yadkin
5A Yancey
NORTH DAKOTA
6A Adams
6A7 Barnes
7 Benson
6A Billings
7 Bottineau
6A Bowman
7 Burke
6A Burleigh
6A7 Cass
7 Cavalier
6A Dickey

3B Otero
4B Quay
5B Rio Arriba
4B Roosevelt
5B Sandoval
5B San Juan
5B San Miguel
5B Santa Fe
34B Sierra
4B Socorro

7 Divide
6A Dunn
6A7 Eddy
6A Emmons
6A7 Foster
6A Golden Valley
7 Grand Forks
6A Grant
6A7 Griggs
6A Hettinger
6A7 Kidder
6A LaMoure
6A Logan
7 McHenry
6A McIntosh
6A McKenzie
6A7 McLean
6A Mercer
6A Morton
6A7 Mountrail
7 Nelson
6A Oliver
7 Pembina
7 Pierce
7 Ramsey
6A Ransom
7 Renville
6A Richland
7 Rolette
6A Sargent
6A7 Sheridan
6A Sioux
6A Slope
6A Stark
6A7 Steele
6A7 Stutsman
7 Towner
6A7 Traill
7 Walsh
7 Ward
6A7 Wells
6A7 Williams
OHIO
4A Adams
5A Allen

4C Linn
5B Malheur
4C Marion
5B Morrow
4C Multnomah
4C Polk
5B Sherman
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5A
3A Cleveland
Montgomery

5A Carroll

3A Pittsburg

4C Tillamook

5A
Champaign

5A Morgan

3A Coal

3A Pontotoc

5B Umatilla

5A Clark

5A Morrow

3A Comanche

3A
Pottawatomie

5B Union

3A Cotton

3A Pushmataha

5B Wallowa

43A Craig

3A Roger Mills

5B Wasco

5A Ottawa

3A Creek

3A Rogers

4C Washington

5A Paulding

3A Custer

3A Seminole

5B Wheeler

43A Delaware 3A Sequoyah

4C Yamhill

5A
Muskingum
5A Noble

4A Clermont
45A Clinton
5A
Columbiana
5A
Coshocton
5A Crawford
5A
Cuyahoga
5A Darke
5A Defiance
5A Delaware
5A Erie
5A Fairfield
45A Fayette
45A Franklin
5A Fulton
4A Gallia
5A Geauga
45A Greene
5A Guernsey
4A Hamilton

5A Perry
45A Pickaway

5A Hancock
5A Hardin
5A Harrison
5A Henry
45A Highland
45A Hocking

4A Pike
5A Portage
5A Preble
5A Putnam
5A Richland
45A Ross
5A Sandusky
4A Scioto
5A Seneca
5A Shelby
5A Stark
5A Summit
5A Trumbull
5A
Tuscarawas
5A Union
5A Van Wert
45A Vinton
45A Warren
4A
Washington
5A Wayne
5A Williams
5A Wood
5A Wyandot

3A Dewey

3A Stephens

4B Texas
43A Ellis
43A Garfield
3A Tillman
3A Garvin
3A Tulsa
3A Grady
3A Wagoner
43A Grant 43A Washington
3A Greer
3A Washita
3A Harmon
43A Woods
43A Harper 43A Woodward
3A Haskell
OREGON
3A Hughes
3A Jackson
5B Baker
3A Jefferson
4C Benton
3A Johnston 4C Clackamas

45A Adams
5A Allegheny
5A Armstrong
5A Beaver
5A Bedford
45A Berks
5A Blair
5A Bradford
4A Bucks
5A Butler
5A Cambria
56A Cameron

43A Kay

4C Clatsop

5A Carbon

3A Kingfisher
3A Kiowa
3A Latimer
3A Le Flore

4C Columbia
4C Coos
5B Crook
4C Curry

5A Centre
4A Chester
5A Clarion
56A Clearfield

3A Lincoln

5B Deschutes

5A Holmes
3A Logan
4C Douglas
5A Huron
3A Love
5B Gilliam
45A Jackson
43A Major
5B Grant
5A Jefferson
3A Marshall
5B Harney
5A Knox
3A Mayes
5B Hood River
OKLAHOMA
5A Lake
3A McClain
4C Jackson
4A Lawrence
3A Adair
3A McCurtain 5B Jefferson
5A Licking
43A Alfalfa 3A McIntosh 4C Josephine
5A Logan
3A Atoka
3A Murray
5B Klamath
5A Lorain
4B Beaver 3A Muskogee
5B Lake
5A Lucas
3A Beckham
3A Noble
4C Lane
45A Madison 3A Blaine
43A Nowata
4C Lincoln

5A Huntingdon 3A Bamberg* 5A Bennett
5A Indiana

PENNSYLVANIA

3A Barnwell*

5A Bon
Homme

23A
6A Brookings
Beaufort*
5A Juniata
3A Berkeley* 6A Brown
5A Lackawanna 3A Calhoun
56A Brule
3A
45A Lancaster
6A Buffalo
Charleston*
5A Lawrence 3A Cherokee 6A Butte
45A Lebanon 3A Chester 6A Campbell
3A
5A Charles
5A Lehigh
Chesterfield
Mix
3A
5A Luzerne
6A Clark
Clarendon
5A Lycoming 3A Colleton*
5A Clay
5A Jefferson
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5A Clinton
5A Columbia
5A Crawford
45A Cumberland
45A Dauphin
4A Delaware
56A Elk
5A Erie
5A Fayette
5A Forest
45A Franklin
5A Fulton
5A Greene

6A
Minnehaha

34A Gibson

6A Moody

34A Giles

6A
Pennington
6A Perkins
6A Potter

4A Grainger
4A Greene
34A Grundy

6A Roberts

4A Hamblen

6A Sanborn
6A Shannon

34A Hamilton
4A Hancock

6A Spink

3A Hardeman

56A Stanley

3A Hardin

6A Sully

4A Hawkins
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3A
6A Codington
Darlington
5A Mercer
3A Dillon
6A Corson
3A
5A Mifflin
6A Custer
Dorchester*
5A Monroe
3A Edgefield 6A Davison
4A Montgomery 3A Fairfield
6A Day
5A Montour
3A Florence
6A Deuel
3A
5A Northampton
6A Dewey
Georgetown*
5A
3A
5A Douglas
Northumberland Greenville
3A
45A Perry
6A Edmunds
Greenwood
4A Philadelphia 3A Hampton* 6A Fall River
5A Pike
3A Horry*
6A Faulk
23A Jasper*
6A Grant
56A Potter
5A Schuylkill 3A Kershaw 5A Gregory
5A Snyder
3A Lancaster 56A Haakon
5A Somerset 3A Laurens 6A Hamlin
5A Sullivan
3A Lee
6A Hand
56A
3A Lexington 6A Hanson
Susquehanna
56A Tioga
3A Marion
6A Harding
5A Union
3A Marlboro 6A Hughes
3A
5A
5A Venango
McCormick Hutchinson
5A Warren
3A Newberry 6A Hyde
5A Washington 3A Oconee 5A Jackson
3A
56A Wayne
6A Jerauld
Orangeburg
5A
3A Pickens 56A Jones
Westmoreland
5A Wyoming 3A Richland 6A Kingsbury
4A York
3A Saluda
6A Lake
3A
RHODE
6A Lawrence
Spartanburg
ISLAND
3A Sumter
6A Lincoln
5A (all)
3A Union
56A Lyman
3A
6A Marshall
Williamsburg
SOUTH
3A York
6A McCook
CAROLINA
6A
SOUTH
McPherson
DAKOTA
3A Abbeville
6A Meade
3A Aiken
6A Aurora
5A Mellette
3A Allendale*
6A Beadle
6A Miner
3A Anderson
56A McKean

5A Todd

3A Haywood

5A Tripp

3A Henderson

6A Turner

4A Henry

5A Union
6A Walworth
5A Yankton

34A Hickman
4A Houston
4A Humphreys

6A Ziebach

4A Jackson
4A Jefferson

TENNESSEE
4A Johnson
4A Anderson
34A Bedford
4A Benton
4A Bledsoe
4A Blount
4A Bradley
4A Campbell

4A Knox
43A Lake
3A Lauderdale
34A Lawrence
34A Lewis
34ALincoln
4A Loudon

4A Cannon

4A Macon

4A Carroll
4A Carter

3A Madison
34A Marion

4A Cheatham

34A Marshall

3A Chester
4A Claiborne

34A Maury
4A McMinn

4A Clay

3A McNairy

4A Cocke

4A Meigs

34A Coffee
3A Crockett
4A
Cumberland
34A Davidson
34A Decatur

4A Monroe
4A Montgomery

4A DeKalb

4A Overton

4A Dickson

34A Perry

3A Dyer

4A Pickett

3A Fayette
4A Fentress
34A Franklin

4A Polk
4A Putnam
4A Rhea

4A Roane
3B Brewster 3B Ector
3B Howard
4A Robertson 4B Briscoe 2B Edwards 3B Hudspeth
34A Rutherford 2A Brooks* 23A Ellis*
3A Hunt*
4B
4A Scott
3A Brown* 3B El Paso
Hutchinson
4A Sequatchie 2A Burleson* 3A Erath*
3B Irion
4A Sevier
3A Burnet*
2A Falls*
3A Jack
3A Shelby
2A Caldwell* 3A Fannin 2A Jackson*
4A Smith
2A Calhoun* 2A Fayette* 2A Jasper*
4A Stewart
3B Callahan 3B Fisher 3B Jeff Davis
12A
4A Sullivan
4B Floyd 2A Jefferson*
Cameron*
4A Sumner
3A Camp*
3B Foard 2A Jim Hogg*
2A Fort
3A Tipton
4B Carson
2A Jim Wells*
Bend*
4A Trousdale
3A Cass* 3A Franklin* 23A Johnson*
2A
4A Unicoi
4B Castro
3B Jones
Freestone*
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34A Moore
4A Morgan
4A Obion

3B McCulloch
2A McLennan*
2A McMullen*
2B Medina
3B Menard
3B Midland
2A Milam*
3A Mills*
3B Mitchell
3A Montague
2A Montgomery*
4B Moore
3A Morris*
3B Motley
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4A Union
4A Van Buren

2A
Chambers*
2A
Cherokee*

2B Frio

2A Karnes*

3B Gaines 3A Kaufman*

2A
3A Kendall*
Galveston*
4A Washington
3A Clay
3B Garza 2A Kenedy*
3A
34A Wayne
4B Cochran
3B Kent
Gillespie*
3B
4A Weakley
3B Coke
3B Kerr
Glasscock
4A White
3B Coleman 2A Goliad*
3B Kimble
2A
34A Williamson 3A Collin*
3B King
Gonzales*
3B
4A Wilson
4B Gray
2B Kinney
Collingsworth
2A Colorado* 3A Grayson 2A Kleberg*
TEXAS
2A Comal* 3A Gregg*
3B Knox
3A
2A Anderson*
2A Grimes* 3A Lamar*
Comanche*
2A
3B Andrews
3B Concho
4B Lamb
Guadalupe*
3A
2A Angelina*
3A Cooke
4B Hale
Lampasas*
2A Aransas*
2A Coryell*
3B Hall
2B La Salle
3A
3A Archer
3B Cottle
2A Lavaca*
Hamilton*
4B
4B Armstrong
3B Crane
2A Lee*
Hansford
3B
2A Atascosa* 3B Crockett
2A Leon*
Hardeman
2A Austin*
3B Crosby 2A Hardin* 2A Liberty*
3B
2A
4B Bailey
2A Harris*
Culberson
Limestone*
3A
2B Bandera
4B Dallam
4B Lipscomb
Harrison*
2A Bastrop* 23A Dallas* 4B Hartley 2A Live Oak*
3B Baylor
3B Dawson 3B Haskell
3A Llano*
4B Deaf
2A Bee*
2A Hays*
3B Loving
Smith
2A Bell*
3A Delta
3B Hemphill 3B Lubbock
3A
2A Bexar*
3A Denton*
3B Lynn
Henderson*
12A
3A Blanco*
2A DeWitt*
2A Madison*
Hidalgo*
3B Borden
3B Dickens
2A Hill*
3A Marion*
2A Bosque*
2B Dimmit 4B Hockley 3B Martin
3A Bowie*
4B Donley
3A Hood*
3B Mason
2A
2A Brazoria*
2A Duval* 3A Hopkins*
Matagorda*
2A
2A Brazos*
3A Eastland
2B Maverick
Houston*
4A Warren

3B Childress

3A San Saba*
3B Schleicher
3B Scurry
3B Shackelford
3A Shelby*
4B Sherman
3A Smith*
3A Somervell*
2A Starr*
3A Stephens
3B Sterling
3B Stonewall
3B Sutton
4B Swisher
23A Tarrant*

3A Young
2B Zapata
2B Zavala
UTAH
5B Beaver
56B Box Elder
56B Cache
56B Carbon
6B Daggett
5B Davis
6B Duchesne
5B Emery
5B Garfield
5B Grand
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4C Clark
5B Columbia
4C Cowlitz
5B Douglas
6B Ferry
5B Franklin
5B Garfield
5B Grant
4C Grays Harbor
54C Island
4C Jefferson
54C King
4C Kitsap
5B Kittitas
5B Klickitat

3A Nacogdoches*
23A Navarro*
2A Newton*
3B Nolan
2A Nueces*
4B Ochiltree
4B Oldham
2A Orange*
3A Palo Pinto*
3A Panola*
3A Parker*
4B Parmer
3B Pecos
2A Polk*
4B Potter
3B Presidio
3A Rains*
4B Randall
3B Reagan
2B Real
3A Red River*
3B Reeves
2A Refugio*
4B Roberts
2A Robertson*
3A Rockwall*
3B Runnels
3A Rusk*
3A Sabine*
3A San Augustine*
2A San Jacinto*
2A San Patricio*

4A Gilmer
5A Grant
45A Greenbrier
5A Hampshire
5A Hancock
5A Hardy
5A Harrison
4A Jackson
4A Jefferson
4A Kanawha
45A Lewis
4A Lincoln
4A Logan
5A Marion
5A Marshall

WISCONSIN
56A Adams
6A7 Ashland
6A Barron
6A7 Bayfield
6A Brown
6A Buffalo
6A7 Burnett
56A Calumet
6A Chippewa
6A Clark
56A Columbia
56A Crawford
56A Dane
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3B Taylor
3B Terrell
3B Terry
3B Throckmorton
3A Titus*
3B Tom Green
2A Travis*
2A Trinity*
2A Tyler*
3A Upshur*
3B Upton
2B Uvalde
2B Val Verde
3A Van Zandt*
2A Victoria*
2A Walker*
2A Waller*
3B Ward
2A Washington*
2B Webb
2A Wharton*
3B Wheeler
3A Wichita
3B Wilbarger
12A Willacy*
2A Williamson*
2A Wilson*
3B Winkler
3A Wise
3A Wood*
4B Yoakum

56AOzaukee
6A Pepin
6A Pierce
6A Polk
6A Portage
6A7 Price
56A Racine
6A Richland
56A Rock
6A Rusk
56ASauk
6A7 Sawyer
6A Shawano
6A Sheboygan
6A St. Croix

5B Iron
5B Juab
5B Kane
5B Millard
6B Morgan
5B Piute
6B Rich
5B Salt Lake
5B San Juan
5B Sanpete
5B Sevier
6B Summit
5B Tooele
6B Uintah
5B Utah
6B Wasatch
3B Washington
5B Wayne
5B Weber

4C Lewis
5B Lincoln
4C Mason
6B Okanogan
4C Pacific
6B Pend Oreille
4C Pierce
54C San Juan
4C Skagit
5B Skamania
4C Snohomish
5B Spokane
6B Stevens
4C Thurston
4C Wahkiakum
5B Walla Walla
4C Whatcom
5B Whitman
5B Yakima

VERMONT

WEST VIRGINIA

6A (all)

5A Barbour
4A Berkeley
4A Boone
4A Braxton
5A Brooke
4A Cabell
4A Calhoun
4A Clay
45A Doddridge
45A Fayette

VIRGINIA
4A (all)
WASHINGTON
5B Adams
5B Asotin
5B Benton
5B Chelan
54C Clallam

6A7 Taylor
6A Trempealeau
56A Vernon
6A7 Vilas
56A Walworth
6A7 Washburn
56A Washington
56A Waukesha
6A Waupaca
56A Waushara
56A Winnebago
6A Wood
WYOMING
6B Albany

6B Big Horn
6B Campbell
6B Carbon
6B Converse
6B Crook
6B Fremont
5B Goshen
6B Hot Springs
6B Johnson
56B Laramie
7 Lincoln
6B Natrona
6B Niobrara
6B Park
5B Platte

4A Mason
4A McDowell
4A Mercer
5A Mineral
4A Mingo
5A Monongalia
4A Monroe
4A Morgan
45A Nicholas
5A Ohio
5A Pendleton
4A Pleasants
5A Pocahontas
5A Preston
4A Putnam
45A Raleigh
5A Randolph
4A Ritchie
4A Roane
45A Summers
5A Taylor
5A Tucker
4A Tyler
45A Upshur
4A Wayne
45A Webster
5A Wetzel
4A Wirt
4A Wood
4A Wyoming

56A Dodge
6A Door
6A7 Douglas
6A Dunn
6A Eau Claire
6A7 Florence
56A Fond du Lac
6A7 Forest
56A Grant
56A Green
56A Green Lake
56A Iowa
6A7 Iron
6A Jackson
56A Jefferson
56A Juneau
56A Kenosha
6A Kewaunee
56A La Crosse
56A Lafayette
6A7 Langlade
6A7 Lincoln
6A Manitowoc
6A Marathon
6A Marinette
6A Marquette
6A Menominee
56A Milwaukee
56A Monroe
6A Oconto
6A7 Oneida
56A Outagamie

6B Sheridan
7 Sublette
6B Sweetwater
7 Teton
6B Uinta
6B Washakie
6B Weston

NORTHERN MARIANA
ISLANDS
1A (all)*
PUERTO RICO
1A except(all)*
2B Barraquitas*
2B Cayey*

US TERRITORIES
AMERICAN SAMOA
1A (all)*

VIRGIN ISLANDS
1A (all)*

GUAM
1A (all)*

Commenter's Reason: This modification includes the U.S. map as Figure C301.1 and U.S. county tables as Table C301.1 to
be used in determining the climate zone for locations within the U.S. These were requested during testimony and from the
committee at the hearings. Additional information is contained in the original reason statement.
Clarifications were made on using ASHRAE 169 for international locations. Simple tables no longer exist for determining climate
zone by weather data for a particular location, so the procedure in ASHRAE 169 has been referenced.
The county tables are in a format of "replace proposal as follows". It shows the changes to the Climate Zones in Table C301.1
compared to the 2015 IECC rather than showing the changes relative to the public comment, which deleted Table C301.1. We
did this with permission of IECC staff for clarification purposes.
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CE21-16 Part II
R301.1 (IRC N1107.1), Table R301.1 (IRC Table N1101.7), R301.3 (IRC N1107.3), Table R301.3(1) [IRC Table N1107.2(1)],
Table R301.3(2) [IRC Table N1107.2(2)]
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org); Martha VanGeem, representing self (martha.vangeem@gmail.com)
2015 International Energy Conservation Code
Revise as follows:
R301.1 (N1107.1) General. Climate zones from Figure R301.1 B-1 or Table R301.1 B-1 in ASHRAE 169 shall be used in
determining the applicable requirements from Chapter 4. Locations not in Table R301.1 (outside the United States) B-1 shall
be assigned a climate zone based on Table A-5, Table A-6, or Section R301.3 A3, including Table A-3, in ASHRAE 169 .
Delete without substitution:
TABLE R301.1 (N1101.7)
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID DESIGNATIONS BY STATE, COUNTY AND TERRITORY
R301.1
CLIMATE ZONES

R301.3 (N1101.7.2) International climate zones. The climate zone for any location outside the United States shall be
determined by applying Table R301.3(1) and then Table R301.3(2).
TABLE R301.3(1) [N1101.7.2(1)]
INTERNATIONAL CLIMATE ZONE DEFINITIONS
For SI:°C =[(°F)-32]/1.8, 1 inch = 2.54 cm.
TABLE R301.3(2) [N1101.7.2(2)]
INTERNATIONAL CLIMATE ZONE DEFINITIONS
For SI:°C =[(°F)-32]/1.8.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASHRAE Standard 169-2013, Climatic Data for Building Design Standards
Reason: This proposal updates the climate zones to correspond w ith the release of ASHRAE Standard 169-2013, Climatic
Data for Building Design Standards. Standard 169-2013 includes more-recent weather data and the creation of a new Climate
Zone 0. Approximately 10% of the counties in the United States have a change in Climate Zone designation due to this change,
with most of these changes resulting in a change to warmer climate zones. Generally, the new Climate Zone 0 is the hotter
portion of the previous Climate Zone 1, which was the warmest climate zone. Cities in Climate Zone 0 include Mumbai
(Bombay), Jakarta and Abu Dhabi. There are no cities in the United States in Climate Zone 0; Miami and the islands of Hawaii
are in Climate Zone 1. The separation of Climate
Zones 0 and 1 allow s separate criteria for IECC to be developed that are more specific to the hotter regions of Climate Zone 0.
This proposes to reference ASHRAE 169 for two reasons:
1) There are hundreds of entries in the IECC and Standard 169, and verifying the validity/accuracy of all entries would be
impossible.
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2) 169 is the original source of the tables, and it's proper to reference the source of the tables, rather than duplicate and modify
which would create a divergence in requirements between the IECC and 90.1.
The changes to the climate zone were compiled as part of ASHRAE Research Project RP-1613 for 6,443 locations in the
United States, Canada, and around the world—information used for design, sizing, distribution, installation, and marketing of
HVAC and dehumidification equipment, as well as for other energy-related processes in residential, agricultural, commercial,
and industrial applications.
Tables, included as a .zip file with ASHRAE Standard 169, include dry-bulb, w et-bulb, and dew -point temperatures; wind
speed with direction at various frequencies of occurrence; monthly degree-days to various bases; precipitation; and parameters
to calculate clear-sky irradiance. Information includes monthly and annual percentiles, to provide seasonally representative
combinations of temperature, humidity, and solar conditions.
Climatic design conditions in Chapter 14 of the 2009 ASHRAE Handbook - Fundamentals (HOF) are used for the sizing and
design of building energy systems to allow for optimal energy efficiency measures and ensure that the energy systems have
enough capacity to meet the climatic loads in a probabilistic sense. Regular updating of the climatic conditions is critical in this
respect for many practical reasons and to show due diligence in a world of changing climate.
In response to that need, ASHRAE initiated research project 1613-RP, Update Climatic Design Data in Chapter 14 of the 2013
Handbook of Fundamentals, to update the tables of climatic design conditions in the 2013 HOF and in Standard 169. The
purpose w as to expand on the 5564 worldwide locations present in the 2009 HOF, use a more recent period of record (19862010 vs. 1982-2006) to keep track of changes in the climate, fine-tune the clear-sky solar radiation model that was introduced
in the 2009 HOF, and add new elements, such as precipitation, which is required by Standard 169 for the calculation of climate
zones. An update to the Weather Data Viewer was also required. Finally, the project w as to establish (if possible) temperature
trends for all locations in the Handbook.

Bibliography: ASHRAE Standard 169-2013 Climatic Data for Building Design Standards
ASHRAE RP-1613 -- Update Climatic Design Data in Chapter 14 of the 2013 Handbook of Fundamentals

Cost Impact: Will not increase the cost of construction
According to a preliminary analysis, this w ill not increase or decrease the energy use for the U.S as a whole. For about 10% of
the U.S. locations, the climate zone has changed and the cost of construction will decrease or increase based on the location.
Approximately 9% of the locations moved to a warmer climate zone and will have a decrease in the stringency of the building
envelope. Approximately 1% of the locations moved to a colder climate zone and will have an increase in the stringency of the
building envelope. The largest cities impacted are Dallas and Milwaukee, which moved to warmer climate zones.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASHRAE 169-2013, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.

CE21-16 Part II :
R301.1FERGUSON12999
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: Without the climate information in the code, no one will be able to see what they will be held to. Coordination
with the Department of Energy in the future will be very critical for having control of this information. This is not broken and there is
no need to change.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
FIGURE R301.1
United States Climate Zone Map

Commenter's Reason: This public comment ensures that all of the climate zone data in the IECC is consistent with ASHRAE
Standards 90.1 and 169.
If future errata (editorial corrections) are found in ASHRAE Standard 169, this path (referencing to 169) is the only way to make
sure the IECC Climate Zones are consistent with other national model energy requirements.

Public Comment 2:
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R301.1 (N1107.1) General. Climate zones from Figure B-1 or Table B-1 in ASHRAE 169 shall be used in determining the
applicable requirements from Chapter 4. Locations not in Table B-1 shall be assigned a climate zone based on Table A-5,
Table A-6, or Section A3, including Figure C-2 and Table A-3, in ASHRAE 169.
Table B-1, U.S. States by State and County
Figure B-1, Climate Zones for United States Counties
Table A-5, Canada Stations and Climate Zones
Table A-6, International Stations and Climate Zones
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Section A3, Climate Zone Definitions
Table A-3, Thermal Climate Zone Definitions
Figure C-2, World Climate Zones Map
Commenter's Reason: The original propsoal CE21 deleted the existing tables and figures and only proposed to add a
reference to ASHRAE 169-2013 for this information.
This public comment intends to modify the original proposal by extracting and reprinting the following Figures, Tables, and
Sections from ASHRAE Standard 169-2013:
Table B-1, U.S. States by State and County
Figure B-1, Climate Zones for United States Counties
Table A-5, Canada Stations and Climate Zones
Table A-6, International Stations and Climate Zones
Section A3, Climate Zone Definitions
Table A-3, Thermal Climate Zone Definitions
Figure A-1, Thermal Climate Zones as a Function of Heating and Cooling Degree-Days
Figure C-2, World Climate Zones Map
Section 4, Climatic Design Data and Climate Zones
By extracting this information, we ensure that the climate zone information in the IECC is consistent with ASHRAE Standard
169-2013 and ASHRAE/IES Standard 90.1.

Analysis: This proposal is dependant upon an agreement between ASHRAE and ICC that would allow extraction of copyrighted material. Note that figure and table numbering format is yet to be determined.
Public Comment 3:
Proponent : Jay Johnson, Thomas Associates, Inc. representing Metal Building Manufacturers Assocation ; Martha
VanGeem, self, representing Masonry Alliance for Codes and Standards requests Approve as Modified by this
Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
R301.1 (N1107.1) General. Climate zones from Figure B-1 or Table R301.1 (reprinted from Figure B-1 in ASHRAE 169 ) or
Table R301.1 (reprinted from Table B-1 in ASHRAE 169) shall be used in determining the applicable requirements from Chapter
4. Locations not in Table B-1 outside the United States shall be assigned a climate zone based on Table A-5, Table A-6, or if
not listed in those tables, Section A3, including Table A-3, in of ASHRAE 169.
FIGURE R301.1(N1101.7)
CLIMATE ZONES
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TABLE R301.1 (N1101.7)
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID DESIGNATIONS BY STATE, COUNTY AND TERRITORY
Key: A-Moist, B-Dry, C-Marine. Absence of moisture designation indicates moisture regime is irrelevant. Asterisk (*)
indicates a warm-humid location.

ALABAMA
3A Autauga*
2A Baldwin*
3A Barbour*
3A Bibb
3A Blount
3A Bullock*
3A Butler*
3A Calhoun
3A Chambers
3A Cherokee
3A Chilton
3A Choctaw*
3A Clarke*
3A Clay
3A Cleburne
23A Coffee*
3A Colbert
3A Conecuh*
3A Coosa
23ACovington*
3A Crenshaw*
3A Cullman
23A Dale*
3A Dallas*
3A DeKalb
3A Elmore*
23A Escambia*
3A Etowah

3A Lee
3A Limestone
3A Lowndes*
3A Macon*
3A Madison
3A Marengo*
3A Marion
3A Marshall
2A Mobile*
3A Monroe*
3A Montgomery*
3A Morgan
3A Perry*
3A Pickens
3A Pike*
3A Randolph
3A Russell*
3A Shelby
3A St. Clair
3A Sumter
3A Talladega
3A Tallapoosa
3A Tuscaloosa
3A Walker
3A Washington*
3A Wilcox*
3A Winston
ALASKA
7 Aleutians East
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6A7 Kodiak Island
7 Lake and Peninsu
7 Matanuska-Susitn
8 Nome
8 North Slope
8 Northwest Arctic
5C7 Prince of Wales
Outer Ketchikan
5C7 Sitka
7 Skagway-HoonahAngoon
8 Southeast Fairban
7 Valdez-Cordova
8 Wade Hampton
6A7 Wrangell-Petersb
7 Yakutat
8 Yukon-Koyukuk
ARIZONA
5B Apache
3B Cochise
5B Coconino
4B Gila
3B Graham
3B Greenlee
2B La Paz
2B Maricopa
3B Mohave
5B Navajo
2B Pima

3A Calhoun
4A Carroll
3A Chicot
3A Clark
3A Clay
3A Cleburne
3A Cleveland
3A Columbia*
3A Conway
3A Craighead
3A Crawford
3A Crittenden
3A Cross
3A Dallas
3A Desha
3A Drew
3A Faulkner
3A Franklin
4A Fulton
3A Garland
3A Grant
3A Greene
3A Hempstead*
3A Hot Spring
3A Howard
3A Independence
4A Izard
3A Jackson
3A Jefferson
3A Johnson

3A Monroe
3A Montgomery
3A Nevada
4A Newton
3A Ouachita
3A Perry
3A Phillips
3A Pike
3A Poinsett
3A Polk
3A Pope
3A Prairie
3A Pulaski
3A Randolph
3A Saline
3A Scott
4A Searcy
3A Sebastian
3A Sevier*
3A Sharp
3A St. Francis
4A Stone
3A Union*
3A Van Buren
4A Washington
3A White
3A Woodruff
3A Yell
CALIFORNIA
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3A Fayette
3A Franklin
23A Geneva*
3A Greene
3A Hale
23A Henry*
23A Houston*
3A Jackson
3A Jefferson
3A Lamar
3A Lauderdale

7 Aleutians West
7 Anchorage
78 Bethel
7 Bristol Bay
87 Denali
78 Dillingham
8 Fairbanks North Sta
7 Haines
6A7 Juneau
7 Kenai Peninsula
5C7 Ketchikan
Gateway

3A Lawrence

2B Pinal
3B Santa Cruz
4B Yavapai
2B Yuma
3A Arkansas
3A Ashley
4A Baxter
4A Benton

3A Lafayette*
3A Lawrence
3A Lee
3A Lincoln
3A Little River*
3A Logan
3A Lonoke
4A Madison
4A Marion
3A Miller*

3C Alameda
6B Alpine
4B Amador
3B Butte
4B Calaveras
3B Colusa
3B Contra Costa
4C Del Norte
4B El Dorado
3B Fresno

4A Boone

3A Mississippi

3B Glenn

ARKANSAS

3A Bradley

4C Humboldt
2B Imperial
4B Inyo
3B Kern
3B Kings
4B Lake
5B Lassen
3B Los Angeles
3B Madera
3C Marin
4B Mariposa
3C Mendocino
3B Merced
5B Modoc
6B Mono
3C Monterey
3C Napa
5B Nevada
3B Orange
3B Placer
5B Plumas
3B Riverside
3B Sacramento
3C San Benito
3B San Bernardino
3B San Diego
3C San Francisco
3B San Joaquin
3C San Luis Obispo
3C San Mateo
3C Santa Barbara
3C Santa Clara
3C Santa Cruz
3B Shasta
5B Sierra
5B Siskiyou
3B Solano
3C Sonoma
3B Stanislaus
3B Sutter
3B Tehama
4B Trinity
3B Tulare
4B Tuolumne
3C Ventura
3B Yolo

3B Yuba
COLORADO
5B Adams
6B Alamosa
5B Arapahoe
6B Archuleta
4B Baca
45B Bent
5B Boulder
5B Broomfield
6B Chaffee
5B Cheyenne
7 Clear Creek
6B Conejos
6B Costilla
5B Crowley
56B Custer
5B Delta
5B Denver
6B Dolores
5B Douglas
6B Eagle
5B Elbert
5B El Paso
5B Fremont
5B Garfield
5B Gilpin
7 Grand
7 Gunnison
7 Hinsdale
5B Huerfano
7 Jackson
5B Jefferson
5B Kiowa
5B Kit Carson
7 Lake
5B La Plata
5B Larimer
4B Las Animas
5B Lincoln
5B Logan
5B Mesa
7 Mineral
6B Moffat
5B Montezuma

3A Crawford
3A Crisp*

2A Lanier*
3A Laurens*

3A Taylor*
3A Telfair*

34A Dade

3A Lee*

3A Terrell*
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5B Montrose
5B Morgan
4B Otero
6B Ouray
7 Park
5B Phillips
7 Pitkin
45B Prowers
5B Pueblo
6B Rio Blanco
7 Rio Grande
7 Routt
6B Saguache
7 San Juan
6B San Miguel
5B Sedgwick
7 Summit
5B Teller
5B Washington
5B Weld
5B Yuma
CONNECTICUT
5A (all)
DELAWARE
4A (all)
DISTRICT OF COLUMBIA
4A (all)
FLORIDA
2A Alachua*
2A Baker*
2A Bay*
2A Bradford*
2A Brevard*
1A Broward*
2A Calhoun*
2A Charlotte*
2A Citrus*
2A Clay*
2A Collier*
2A Columbia*
2A DeSoto*
2A Dixie*
2A Duval*

5B Cassia
6B Clark
5B
Clearwater

2A Escambia*
2A Flagler*
2A Franklin*
2A Gadsden*
2A Gilchrist*
2A Glades*
2A Gulf*
2A Hamilton*
2A Hardee*
2A Hendry*
2A Hernando*
2A Highlands*
2A Hillsborough*
2A Holmes*
2A Indian River*
2A Jackson*
2A Jefferson*
2A Lafayette*
2A Lake*
2A Lee*
2A Leon*
2A Levy*
2A Liberty*
2A Madison*
2A Manatee*
2A Marion*
2A Martin*
1A Miami-Dade*
1A Monroe*
2A Nassau*
2A Okaloosa*
2A Okeechobee*
2A Orange*
2A Osceola*
12A Palm Beach*
2A Pasco*
2A Pinellas*
2A Polk*
2A Putnam*
2A Santa Rosa*
2A Sarasota*
2A Seminole*
2A St. Johns*
2A St. Lucie*
2A Sumter*
2A Suwannee*

2A Taylor*
2A Union*
2A Volusia*
2A Wakulla*
2A Walton*
2A Washington*
GEORGIA
2A Appling*
2A Atkinson*
2A Bacon*
2A Baker*
3A Baldwin
34A Banks
3A Barrow
3A Bartow
3A Ben Hill*
2A Berrien*
3A Bibb
3A Bleckley*
2A Brantley*
2A Brooks*
2A Bryan*
3A Bulloch*
3A Burke
3A Butts
23A Calhoun*
2A Camden*
3A Candler*
3A Carroll
34A Catoosa
2A Charlton*
2A Chatham*
3A Chattahoochee*
34A Chattooga
3A Cherokee
3A Clarke
3A Clay*
3A Clayton
2A Clinch*
3A Cobb
23A Coffee*
2A Colquitt*
3A Columbia
2A Cook*
3A Coweta

4A Crawford
45A Cumberland
5A DeKalb
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34A Dawson
2A Decatur*
3A DeKalb
3A Dodge*
3A Dooly*
23A Dougherty*
3A Douglas
23A Early*
2A Echols*
2A Effingham*

2A Glynn*
34A Gordon
2A Grady*
3A Greene

2A Liberty*
3A Lincoln
2A Long*
2A Lowndes*
34A Lumpkin
3A Macon*
3A Madison
3A Marion*
3A McDuffie
2A McIntosh*
3A
Meriwether
2A Miller*
2A Mitchell*
3A Monroe
3A
Montgomery*
3A Morgan
34A Murray
3A Muscogee
3A Newton
3A Oconee
3A
Oglethorpe
3A Paulding
3A Peach*
34A Pickens
2A Pierce*

3A Gwinnett

3A Pike

3A Elbert
3A Emanuel*
2A Evans*
34A Fannin
3A Fayette
34A Floyd
3A Forsyth
34A Franklin
3A Fulton
34A Gilmer
3A Glascock

2A Thomas* 6B Custer
5B Elmore
23A Tift*
2A Toombs* 6B Franklin
34A Towns 6B Fremont
3A Treutlen*
5B Gem
3A Troup
5B Gooding
3A Turner*
5B Idaho
3A Twiggs* 6B Jefferson
34A Union
5B Jerome
3A Upson
5B Kootenai

3A Polk
34A Habersham
34A Hall
3A Pulaski*
3A Hancock
3A Putnam
3A Haralson 3A Quitman*
3A Harris
34A Rabun
3A Hart
3A Randolph*
3A Heard

3A Richmond

3A Henry
3A Houston*
23A Irwin*
3A Jackson

3A Rockdale
3A Schley*
3A Screven*
2A Seminole*

3A Jasper

3A Spalding

2A Jeff Davis* 34A Stephens
3A Jefferson
3A Jenkins*
3A Johnson*
3A Jones
3A Lamar

3A Stewart*
3A Sumter*
3A Talbot
3A Taliaferro
2A Tattnall*

5A McLean
5A Menard

5A Boone
4A Brown

5A Mercer

5A Carroll
5A Cass

5A De Witt
5A Douglas
5A DuPage
5A Edgar
4A Edwards
4A Effingham
4A Fayette
5A Ford
4A Franklin
5A Fulton

34A Walker

5B Latah

4A Gallatin

3A Walton
2A Ware*
3A Warren
3A
Washington
2A Wayne*
3A Webster*
3A Wheeler*
34A White
34A Whitfield

6B Lemhi
5B Lewis
5B Lincoln

45A Greene
5A Grundy
4A Hamilton

6B Madison

5A Hancock

5B Minidoka
5B Nez Perce
6B Oneida
5B Owyhee
5B Payette

4A Hardin
5A Henderson
5A Henry
5A Iroquois
4A Jackson

3A Wilcox*

5B Power

4A Jasper

3A Wilkes 5B Shoshone
3A Wilkinson
6B Teton
23A Worth* 5B Twin Falls
6B Valley
HAWAII
5B
Washington
1A (all)*
ILLINOIS
IDAHO
5A Adams
5B Ada
4A Alexander
6B Adams
4A Bond
6B Bannock 5A Boone
6B Bear
5A Brown
Lake
5B Benewah 5A Bureau
6B Bingham 45A Calhoun
6B Blaine
5A Carroll
6B Boise
5A Cass
5A
6B Bonner
Champaign
6B
4A Christian
Bonneville
6B Boundary 45A Clark
6B Butte
5A Clay
6B Camas
4A Clinton
5B Canyon
45A Coles
6B Caribou
5A Cook

5A Miami
5A Appanoose
4A Monroe
5A Audubon
5A
5A Benton
Montgomery
45A Morgan 56A Black Hawk

4A Jefferson
45A Jersey
5A Jo Daviess
4A Johnson
5A Kane
5A Kankakee
5A Kendall
5A Knox
5A Lake
5A La Salle
4A Lawrence
5A Lee
5A Livingston
5A Logan
5A Macon
4A Macoupin
4A Madison
4A Marion
5A Marshall
5A Mason
4A Massac
5A McDonough
5A McHenry

5A Jasper
5A Jefferson
5A Johnson

4A Monroe
4A
Montgomery
5A Morgan
5A Moultrie

4A Clark

5A Newton

5A Boone

5A Keokuk

45A Clay
5A Clinton

5A Noble
4A Ohio

6A Kossuth
5A Lee

5A Ogle

4A Crawford

4A Orange

5A Peoria
4A Perry
5A Piatt
5A Pike
4A Pope

4A Daviess
4A Dearborn
45A Decatur
5A De Kalb
5A Delaware

45A Owen
5A Parke
4A Perry
4A Pike
5A Porter

56A Bremer
56A Buchanan
56A Buena
Vista
56A Butler
56A Calhoun
5A Carroll
5A Cass
5A Cedar
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5A Jones

5A Linn
5A Louisa
5A Lucas
6A Lyon
5A Madison
5A Mahaska
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4A Pulaski
5A Putnam
4A Randolph
4A Richland
5A Rock
Island
4A Saline
5A
Sangamon
5A Schuyler
5A Scott
4A Shelby
5A Stark

4A Dubois
4A Posey 6A Cerro Gordo
5A Elkhart
5A Pulaski 56A Cherokee
45A Fayette 45A Putnam 56A Chickasaw
4A Floyd
5A Randolph
5A Clarke

5A Marion
5A Marshall
5A Mills
6A Mitchell

5A Fountain

4A Ripley

6A Clay

5A Monona

45A Franklin

45A Rush

56A Clayton

5A Monroe

5A Fulton

4A Scott

5A Clinton

5A Montgomery

4A Gibson
5A Grant
4A Greene
5A Hamilton

45A Shelby
4A Spencer
5A Starke
5A Steuben
5A St.
Joseph

5A Crawford
5A Dallas
5A Davis
5A Decatur

5A Muscatine
6A O'Brien
6A Osceola
5A Page

4A St. Clair

5A Hancock

56A Delaware

6A Palo Alto

5A
Stephenson

4A Harrison

5A Des Moines

56A Plymouth

4A Sullivan

4A
6A Dickinson
Switzerland
5A
4A Union
5A Henry
5A Dubuque
Tippecanoe
5A Vermilion 5A Howard
5A Tipton
6A Emmet
4A Wabash 5A Huntington 45A Union
56A Fayette
4A
5A Warren
4A Jackson
56A Floyd
Vanderburgh
4A
5A Jasper 5A Vermillion 56A Franklin
Washington
4A Wayne
5A Jay
45A Vigo
5A Fremont
4A White
4A Jefferson 5A Wabash
5A Greene
5A Whiteside 4A Jennings 5A Warren
56A Grundy
5A Will
45A Johnson 4A Warrick
5A Guthrie
4A
4A
4A Knox
56A Hamilton
Williamson
Washington
5A
5A Kosciusko 5A Wayne
6A Hancock
Winnebago
5A Woodford 5A LaGrange
5A Wells
56A Hardin
5A Lake
5A White
5A Harrison
INDIANA
5A LaPorte
5A Whitley
5A Henry
5A Adams 4A Lawrence
56A Howard
IOWA
5A Allen
5A Madison
56A Humboldt
45A
45A Marion
5A Adair
56A Ida
Bartholomew
5A Benton
5A Marshall
5A Adams
5A Iowa
56A
5A Blackford
4A Martin
5A Jackson
Allamakee
5A Tazewell 45A Hendricks

56A Winneshiek 4A Haskell 4A Sedgwick
4A
5A Woodbury
4A Seward
Hodgeman
6A Worth
4A Jackson 4A Shawnee

5A Polk
5A Pottawattamie
5A Poweshiek
5A Ringgold
56A Sac
5A Scott
5A Shelby
6A Sioux
5A Story
5A Tama
5A Taylor
5A Union
5A Van Buren
5A Wapello
5A Warren
5A Washington
5A Wayne
56A Webster
6A Winnebago

2A Iberville*

6A Cumberland

3A Jackson*

6A Franklin

2A Jefferson*
2A Jefferson
4A Jefferson 5A Sheridan
56A Wright
Davis*
5A Jewell 5A Sherman 2A Lafayette*
KANSAS
4A Johnson
5A Smith
2A Lafourche*
4A Allen
4A Kearny
4A Stafford
3A La Salle*
4A Anderson 4A Kingman 4A Stanton
3A Lincoln*
4A Atchison
4A Kiowa
4A Stevens 2A Livingston*
4A Barber
4A Labette 4A Sumner
3A Madison*
4A Barton
45A Lane
5A Thomas 3A Morehouse
4A
3A
4A Bourbon
45A Trego
Leavenworth
Natchitoches*
4A
4A Brown
4A Lincoln
2A Orleans*
Wabaunsee
4A Butler
4A Linn
5A Wallace
3A Ouachita*
4A
2A
4A Chase
5A Logan
Washington Plaquemines*
2A Pointe
4A Chautauqua
4A Lyon
5A Wichita
Coupee*
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56A Pocahontas

6A Hancock
6A Kennebec
6A Knox
6A Lincoln
6A Oxford
6A Penobscot
6A Piscataquis
6A Sagadahoc
6A Somerset
6A Waldo
6A Washington
6A York
MARYLAND
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4A Cherokee
5A Cheyenne

4A Marion
4A Wilson
4A Marshall 4A Woodson
4A
4A
4A Clark
McPherson Wyandotte
4A Clay
4A Meade
KENTUCKY
45A Cloud
4A Miami
4A Coffey
45A Mitchell
4A (all)
4A
4A Comanche
Montgomery LOUISIANA
4A Cowley
4A Morris
4A Crawford
4A Morton
2A Acadia*
5A Decatur
4A Nemaha
2A Allen*
2A
4A Dickinson
4A Neosho
Ascension*
2A
4A Doniphan
45A Ness
Assumption*
4A Edwards
5A Norton 2A Avoyelles*
2A
4A Elk
4A Osage
Beauregard*
45A Ellis
45A Osborne 3A Bienville*
4A Ellsworth
4A Ottawa 3A Bossier*
4A Finney
4A Pawnee 3A Caddo*
2A
4A Ford
5A Phillips
Calcasieu*
4A
4A Franklin
3A Caldwell*
Pottawatomie
4A Geary
4A Pratt
2A Cameron*
3A
5A Gove
5A Rawlins
Catahoula*
3A
4A Reno
45A Graham
Claiborne*
3A
4A Grant
5A Republic
Concordia*
4A Gray
4A Rice
3A De Soto*
2A East
5A Greeley
4A Riley
Baton
Rouge*
3A East
4A Greenwood 45A Rooks
Carroll
2A East
4A Rush
45A Hamilton
Feliciana*
2A
4A Harper
4A Russell
Evangeline*
4A Harvey
4A Saline
3A Franklin*
5A Scott

3A Grant*
2A Iberia*

5A Allegan
6A Alpena
6A Antrim
6A Arenac
6A7 Baraga
5A Barry
5A Bay
6A Benzie
5A Berrien
5A Branch
5A Calhoun
5A Cass
6A Charlevoix
6A Cheboygan
6A7 Chippewa
6A Clare
5A Clinton
6A Crawford
6A Delta
6A Dickinson

6A7 Mackinac
5A Macomb
6A Manistee
76A Marquette
6A Mason
6A Mecosta
6A Menominee
5A Midland
6A Missaukee
5A Monroe
5A Montcalm
6A Montmorency
5A Muskegon
6A Newaygo
5A Oakland
6A Oceana
6A Ogemaw
6A7 Ontonagon
6A Osceola
6A Oscoda
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2A Rapides*
3A Red River*

54A Allegany
4A Anne Arundel

3A Richland*

4A Baltimore

3A Sabine*
2A St. Bernard*
2A St. Charles*

4A Baltimore (city)
4A Calvert
4A Caroline

2A St. Helena*

4A Carroll

2A St. James*
2A St. John the
Baptist*

4A Cecil
4A Charles
4A Dorchester

2A St. Landry*

4A Frederick

2A St. Martin*

5A Garrett

2A St. Mary*
2A St.
Tammany*
2A Tangipahoa*
3A Tensas*
2A Terrebonne*

4A Harford
4A Kent
4A Montgomery
4A Prince George's

3A Union*

4A Queen Anne's

2A Vermilion*

4A Somerset

4A Howard

3A Vernon*

4A St. Mary's

2A Washington*

4A Talbot

3A Webster*

4A Washington

2A West Baton
Rouge

4A Wicomico
4A Worcester

3A West Carroll
MASSACHSETTS
2A West
Feliciana*
3A Winn*

5A (all)

MAINE

MICHIGAN

6A
Androscoggin
7 Aroostook

6A Carver
7 Cass
6A Chippewa
6A Chisago
6A7 Clay
7 Clearwater
7 Cook
6A Cottonwood
7 Crow Wing
6A Dakota
6A Dodge
6A Douglas
6A Faribault
56A Fillmore
6A Freeborn
6A Goodhue
6A7 Grant
6A Hennepin
56A Houston
7 Hubbard

6A Alcona
6A Alger

6A7 Otter Tail
7 Pennington
7 Pine
6A Pipestone
7Polk
6A Pope
6A Ramsey
7 Red Lake
6A Redwood
6A Renville
6A Rice
6A Rock
7 Roseau
6A Scott
6A Sherburne
6A Sibley
6A Stearns
6A Steele
6A Stevens
7 St. Louis

3A Clarke
3A Clay
3A Coahoma
3A Copiah*
3A Covington*
3A DeSoto
3A Forrest*
3A Franklin*
23A George*
3A Greene*
3A Grenada
2A Hancock*
2A Harrison*
3A Hinds*
3A Holmes
3A Humphreys
3A Issaquena
3A Itawamba
2A Jackson*
3A Jasper
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5A Eaton
6A Emmet
5A Genesee
6A Gladwin
6A7 Gogebic
6A Grand Traverse
5A Gratiot
5A Hillsdale
6A7 Houghton
56A Huron
5A Ingham
5A Ionia
6A Iosco
6A7 Iron
6A Isabella
5A Jackson
5A Kalamazoo
6A Kalkaska
5A Kent
7 Keweenaw
6A Lake
5A Lapeer
6A Leelanau
5A Lenawee
5A Livingston
6A7 Luce

3A Pontotoc
3A Prentiss
3A Quitman
3A Rankin*
3A Scott
3A Sharkey
3A Simpson*
3A Smith*
2A Stone*
3A Sunflower
3A Tallahatchie
3A Tate
3A Tippah
3A Tishomingo
3A Tunica
3A Union
3A Walthall*
3A Warren*
3A Washington
3A Wayne*
3A Webster
3A Wilkinson*
3A Winston
3A Yalobusha
3A Yazoo
MISSOURI
5A Adair
5A Andrew
5A Atchison
4A Audrain
4A Barry
4A Barton
4A Bates
4A Benton
4A Bollinger
4A Boone
45A Buchanan
4A Butler
45A Caldwell
4A Callaway

6A Otsego
5A Ottawa
6A Presque Isle
6A Roscommon
5A Saginaw
56A Sanilac
6A7 Schoolcraft
5A Shiawassee
5A St. Clair
5A St. Joseph
5A Tuscola
5A Van Buren
5A Washtenaw
5A Wayne
6A Wexford
MINNESOTA
7 Aitkin
6A Anoka
6A7 Becker
7 Beltrami
6A Benton
6A Big Stone
6A Blue Earth
6A Brown
7 Carlton

45A Chariton
4A Christian
5A Clark
4A Clay
45A Clinton
4A Cole
4A Cooper
4A Crawford
4A Dade
4A Dallas
5A Daviess
5A DeKalb
4A Dent
4A Douglas
34A Dunklin
4A Franklin
4A Gasconade
5A Gentry
4A Greene
5A Grundy
5A Harrison
4A Henry
4A Hickory
5A Holt
4A Howard
4A Howell
4A Iron
4A Jackson
4A Jasper
4A Jefferson
4A Johnson
5A Knox
4A Laclede
4A Lafayette
4A Lawrence
5A Lewis
4A Lincoln
5A Linn
5A Livingston
5A Macon
4A Madison
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6A Isanti
7 Itasca
6A Jackson
6A7 Kanabec
6A Kandiyohi
7 Kittson
7 Koochiching
6A Lac qui Parle
7 Lake
7 Lake of the Woods
6A Le Sueur
6A Lincoln
6A Lyon
7 Mahnomen
7 Marshall
6A Martin
6A McLeod
6A Meeker
6A7 Mille Lacs
6A Morrison
6A Mower
6A Murray
6A Nicollet
6A Nobles
7 Norman
6A Olmsted

4A Mississippi
4A Moniteau
4A Monroe
4A Montgomery
4A Morgan
4A New Madrid
4A Newton
5A Nodaway
4A Oregon
4A Osage
4A Ozark
34A Pemiscot
4A Perry
4A Pettis
4A Phelps
5A Pike
4A Platte
4A Polk
4A Pulaski
5A Putnam
5A Ralls
4A Randolph
4A Ray
4A Reynolds
4A Ripley
4A Saline
5A Schuyler
5A Scotland
4A Scott
4A Shannon
5A Shelby
4A St. Charles
4A St. Clair
4A St. Francois
4A St. Louis
4A St. Louis (city)
4A Ste. Genevieve
4A Stoddard
4A Stone
5A Sullivan
4A Taney

6A Swift
6A Todd
6A Traverse
6A Wabasha
7 Wadena
6A Waseca
6A Washington
6A Watonwan
6A7 Wilkin
56A Winona
6A Wright
6A Yellow Medicine
MISSISSIPPI
3A Adams*
3A Alcorn
3A Amite*
3A Attala
3A Benton
3A Bolivar
3A Calhoun
3A Carroll
3A Chickasaw
3A Choctaw
3A Claiborne*

4A Webster
5A Worth
4A Wright
MONTANA
6B (all)
NEBRASKA
5A (all)
NEVADA
45B Carson City (city)
5B Churchill
3B Clark
45B Douglas
5B Elko
45B Esmeralda
5B Eureka
5B Humboldt
5B Lander
45B Lincoln
45B Lyon
45B Mineral
45B Nye
5B Pershing
5B Storey
5B Washoe
5B White Pine
NEW HAMPSHIRE
6A Belknap
6A Carroll
65A Cheshire
6A Coos
6A Grafton
5A Hillsborough
56A Merrimack
5A Rockingham
5A Strafford
6A Sullivan

3A Jefferson*
3A Jefferson Davis*
3A Jones*
3A Kemper
3A Lafayette
3A Lamar*
3A Lauderdale
3A Lawrence*
3A Leake
3A Lee
3A Leflore
3A Lincoln*
3A Lowndes
3A Madison
3A Marion*
3A Marshall
3A Monroe
3A Montgomery
3A Neshoba
3A Newton
3A Noxubee
3A Oktibbeha
3A Panola
2A Pearl River*
3A Perry*
3A Pike*

4A Cumberland
4A Essex
4A Gloucester
4A Hudson
5A Hunterdon
45A Mercer
4A Middlesex
4A Monmouth
5A Morris
4A Ocean
5A Passaic
4A Salem
5A Somerset
5A Sussex
4A Union
5A Warren
NEW MEXICO
4B Bernalillo
45B Catron
3B Chaves
54B Cibola
5B Colfax
4B Curry
4B DeBaca
3B Dona Ana
3B Eddy
4B Grant
4B Guadalupe
5B Harding
3B Hidalgo
3B Lea
4B Lincoln
5B Los Alamos
3B Luna
5B McKinley
5B Mora
3B Otero
4B Quay
5B Rio Arriba
4B Roosevelt
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4A Camden
4A Cape Girardeau
4A Carroll
4A Carter
4A Cass
4A Cedar

5B Taos
5B Torrance
4B Union
4B Valencia
NEW YORK
5A Albany
56A Allegany
4A Bronx
56A Broome
56A Cattaraugus
5A Cayuga
5A Chautauqua
5A Chemung
6A Chenango
6A Clinton
5A Columbia
5A Cortland
6A Delaware
5A Dutchess
5A Erie
6A Essex
6A Franklin
6A Fulton
5A Genesee
5A Greene
6A Hamilton
6A Herkimer
6A Jefferson
4A Kings
6A Lewis
5A Livingston
6A Madison
5A Monroe
6A Montgomery
4A Nassau
4A New York
5A Niagara
6A Oneida
5A Onondaga
5A Ontario
5A Orange
5A Orleans
5A Oswego
6A Otsego
5A Putnam

5A Ashland 5A Mahoning
5A Ashtabula 5A Marion
45A Athens
5A Medina
5A Auglaize
45A Meigs
5A Belmont
5A Mercer
4A Brown
5A Miami
45A Butler
5A Monroe
5A
5A Carroll
Montgomery
5A
5A Morgan
Champaign

4A Maries
5A Marion
4A McDonald
5A Mercer
4A Miller

4A Texas
4A Vernon
4A Warren
4A Washington
4A Wayne

4A Queens
5A Rensselaer
4A Richmond
5A Rockland
5A Saratoga
5A Schenectady
56A Schoharie
56A Schuyler
5A Seneca
56A Steuben
6A St. Lawrence
4A Suffolk
6A Sullivan
5A Tioga
56A Tompkins
6A Ulster
6A Warren
5A Washington
5A Wayne
54A Westchester
56A Wyoming
5A Yates
NORTH CAROLINA
34A Alamance
34A Alexander
5A Alleghany
3A Anson
5A Ashe
5A Avery
3A Beaufort
34A Bertie
3A Bladen
3A Brunswick*
4A Buncombe
4A Burke
3A Cabarrus
4A Caldwell
3A Camden
3A Carteret*
34A Caswell
34ACatawba
4A Chatham
34A Cherokee
3A Chowan

34A Clay
34A Cleveland
3A Columbus*
3A Craven
3A Cumberland
3A Currituck
3A Dare
3A Davidson
34A Davie
3A Duplin
34A Durham
3A Edgecombe
34A Forsyth
34A Franklin
3A Gaston
34A Gates
4A Graham
34AGranville
3A Greene
34A Guilford
34A Halifax
34A Harnett
4A Haywood
4A Henderson
34A Hertford
3A Hoke
3A Hyde
34A Iredell
4A Jackson
3A Johnston
3A Jones
34A Lee
3A Lenoir
34A Lincoln
4A Macon
4A Madison
3A Martin
4A McDowell
3A Mecklenburg
45A Mitchell
3A Montgomery
3A Moore
34A Nash
3A New Hanover*
34A Northampton
3A Onslow*

NEW JERSEY
4A Atlantic
5A Bergen
4A Burlington
4A Camden
4A Cape May

34A Orange
3A Pamlico
3A Pasquotank
3A Pender*
3A Perquimans
34A Person
3A Pitt
34A Polk
3A Randolph
3A Richmond
3A Robeson
34A Rockingham
3A Rowan
34A Rutherford
3A Sampson
3A Scotland
3A Stanly
4A Stokes
4A Surry
4A Swain
4A Transylvania
3A Tyrrell
3A Union
34A Vance
34A Wake
34A Warren
3A Washington
5A Watauga
3A Wayne
54A Wilkes
3A Wilson
4A Yadkin
5A Yancey
NORTH DAKOTA
6A Adams
6A7 Barnes
7Benson
6A Billings
7 Bottineau
6A Bowman
7 Burke
6A Burleigh
6A7 Cass
7 Cavalier
6A Dickey

3A Bryan
3A Caddo
3A Canadian
3A Carter
3A Cherokee
3A Choctaw
4B Cimarron

3A Okfuskee
3A Oklahoma
3A Okmulgee
43A Osage
43A Ottawa
3A Pawnee
3A Payne

4C Linn
5B Malheur
4C Marion
5B Morrow
4C Multnomah
4C Polk
5B Sherman

3A Cleveland

3A Pittsburg

4C Tillamook

3A Coal

3A Pontotoc

5B Umatilla
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5B Sandoval
5B San Juan
5B San Miguel
5B Santa Fe
34B Sierra
4B Socorro

7 Divide
6A Dunn
6A7 Eddy
6A Emmons
6A7 Foster
6A Golden Valley
7 Grand Forks
6A Grant
6A7 Griggs
6A Hettinger
6A7 Kidder
6A LaMoure
6A Logan
7 McHenry
6A McIntosh
6A McKenzie
6A7 McLean
6A Mercer
6A Morton
6A7 Mountrail
7 Nelson
6A Oliver
7 Pembina
7 Pierce
7 Ramsey
6A Ransom
7 Renville
6A Richland
7Rolette
6A Sargent
6A7 Sheridan
6A Sioux
6A Slope
6A Stark
6A7 Steele
6A7 Stutsman
7 Towner
6A7 Traill
7 Walsh
7 Ward
6A7 Wells
6A7 Williams
OHIO
4A Adams
5A Allen
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5A Clark

3A
Pottawatomie

5B Union

3A Cotton

3A Pushmataha

5B Wallowa

43A Craig

3A Roger Mills

5B Wasco

5A Ottawa

3A Creek

3A Rogers

4C Washington

5A Paulding

3A Custer

3A Seminole

5B Wheeler

43A Delaware 3A Sequoyah

4C Yamhill

5A
Muskingum
5A Noble

4A Clermont
45A Clinton
5A
Columbiana
5A
Coshocton
5A Crawford
5A
Cuyahoga
5A Darke
5A Defiance
5A Delaware
5A Erie
5A Fairfield
45A Fayette
45A Franklin
5A Fulton
4A Gallia
5A Geauga
45A Greene
5A Guernsey
4A Hamilton

3A Comanche

5A Morrow

5A Perry
45A Pickaway

5A Hancock
5A Hardin
5A Harrison
5A Henry
45A Highland
45A Hocking

4A Pike
5A Portage
5A Preble
5A Putnam
5A Richland
45A Ross
5A Sandusky
4A Scioto
5A Seneca
5A Shelby
5A Stark
5A Summit
5A Trumbull
5A
Tuscarawas
5A Union
5A Van Wert
45A Vinton
45A Warren
4A
Washington
5A Wayne
5A Williams
5A Wood
5A Wyandot

3A Dewey

3A Stephens

4B Texas
43A Ellis
43A Garfield
3A Tillman
3A Garvin
3A Tulsa
3A Grady
3A Wagoner
43A Grant 43A Washington
3A Greer
3A Washita
3A Harmon
43A Woods
43A Harper 43A Woodward
3A Haskell
OREGON
3A Hughes
3A Jackson
5B Baker
3A Jefferson
4C Benton
3A Johnston 4C Clackamas

45A Adams
5A Allegheny
5A Armstrong
5A Beaver
5A Bedford
45A Berks
5A Blair
5A Bradford
4A Bucks
5A Butler
5A Cambria
56A Cameron

43A Kay

4C Clatsop

5A Carbon

3A Kingfisher
3A Kiowa
3A Latimer
3A Le Flore

4C Columbia
4C Coos
5B Crook
4C Curry

5A Centre
4A Chester
5A Clarion
45A Clearfield

3A Lincoln

5B Deschutes

5A Clinton

5A Holmes
3A Logan
4C Douglas
5A Huron
3A Love
5B Gilliam
45A Jackson
43A Major
5B Grant
5A Jefferson
3A Marshall
5B Harney
5A Knox
3A Mayes
5B Hood River
OKLAHOMA
5A Lake
3A McClain
4C Jackson
4A Lawrence
3A Adair
3A McCurtain 5B Jefferson
5A Licking
43A Alfalfa 3A McIntosh 4C Josephine
5A Logan
3A Atoka
3A Murray
5B Klamath
5A Lorain
4B Beaver 3A Muskogee
5B Lake
5A Lucas
3A Beckham
3A Noble
4C Lane
43A Nowata
4C Lincoln
45A Madison 3A Blaine

5A Huntingdon 3A Bamberg* 5A Bennett
5A Indiana

PENNSYLVANIA

3A Barnwell*

5A Bon
Homme

23A
6A Brookings
Beaufort*
5A Juniata
3A Berkeley* 6A Brown
5A Lackawanna 3A Calhoun
56A Brule
3A
45A Lancaster
6A Buffalo
Charleston*
5A Lawrence 3A Cherokee 6A Butte
45A Lebanon 3A Chester 6A Campbell
3A
5A Charles
5A Lehigh
Chesterfield
Mix
3A
5A Luzerne
6A Clark
Clarendon
5A Lycoming 3A Colleton*
5A Clay
3A
56A McKean
6A Codington
Darlington
5A Mercer
3A Dillon
6A Corson
3A
5A Mifflin
6A Custer
Dorchester*
5A Jefferson
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5A Columbia
5A Crawford
45A Cumberland
45A Dauphin
4A Delaware
56A Elk
5A Erie
5A Fayette
5A Forest
45A Franklin
5A Fulton
5A Greene

6A
Minnehaha

34A Gibson

6A Moody

34A Giles

6A
Pennington
6A Perkins
6A Potter

4A Grainger
4A Greene
34A Grundy

6A Roberts

4A Hamblen

6A Sanborn
6A Shannon

34A Hamilton
4A Hancock

6A Spink

3A Hardeman

56A Stanley

3A Hardin

6A Sully

4A Hawkins

5A Todd

3A Haywood

5A Tripp

3A Henderson

6A Turner

4A Henry
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5A Monroe
3A Edgefield
4A Montgomery 3A Fairfield
5A Montour
3A Florence
3A
5A Northampton
Georgetown*
5A
3A
Northumberland Greenville
3A
45A Perry
Greenwood
4A Philadelphia 3A Hampton*
5A Pike
3A Horry*
56A Potter
23A Jasper*
5A Schuylkill 3A Kershaw
5A Snyder
3A Lancaster
5A Somerset 3A Laurens
5A Sullivan
3A Lee
56A
3A Lexington
Susquehanna
56A Tioga
3A Marion
5A Union
3A Marlboro
3A
5A Venango
McCormick
5A Warren
3A Newberry
5A Washington 3A Oconee
3A
56A Wayne
Orangeburg
5A
3A Pickens
Westmoreland
5A Wyoming 3A Richland
4A York
3A Saluda
3A
RHODE
Spartanburg
ISLAND
3A Sumter
5A (all)
3A Union
3A
Williamsburg
SOUTH
3A York
CAROLINA
SOUTH
DAKOTA
3A Abbeville
3A Aiken
6A Aurora
3A Allendale*
6A Beadle
3A Anderson

4A Roane
4A Robertson
34A Rutherford
4A Scott
4A Sequatchie
4A Sevier
3A Shelby
4A Smith
4A Stewart
4A Sullivan
4A Sumner
3A Tipton
4A Trousdale
4A Unicoi
4A Union
4A Van Buren
4A Warren
4A Washington
34A Wayne
4A Weakley
4A White
34A Williamson
4A Wilson
TEXAS

6A Davison
6A Day
6A Deuel

5A Union
6A Walworth
5A Yankton

34A Hickman
4A Houston
4A Humphreys

6A Dewey

6A Ziebach

4A Jackson

5A Douglas

4A Jefferson
TENNESSEE

6A Edmunds

4A Johnson

6A Fall River 4A Anderson
6A Faulk
34A Bedford
6A Grant
4A Benton
5A Gregory 4A Bledsoe
56A Haakon
4A Blount
6A Hamlin
4A Bradley
6A Hand
4A Campbell
6A Hanson

4A Cannon

6A Harding
4A Carroll
6A Hughes
4A Carter
5A
4A Cheatham
Hutchinson
6A Hyde
3A Chester
5A Jackson 4A Claiborne

4A Knox
43A Lake
3A Lauderdale
34A Lawrence
34A Lewis
34A Lincoln
4A Loudon
4A Macon
3A Madison
34A Marion
34A Marshall
34A Maury
4A McMinn

6A Jerauld

4A Clay

3A McNairy

56A Jones

4A Cocke

4A Meigs

6A Kingsbury 34A Coffee
6A Lake
3A Crockett
4A
6A Lawrence
Cumberland
6A Lincoln 34A Davidson
56A Lyman 34A Decatur

4A Monroe
4A Montgomery
34A Moore
4A Morgan
4A Obion

6A Marshall

4A DeKalb

4A Overton

6A McCook
6A
McPherson
6A Meade
5A Mellette
6A Miner

4A Dickson

34A Perry

3A Dyer

4A Pickett

3A Fayette
4A Fentress
34A Franklin

4A Polk
4A Putnam
4A Rhea

3B Brewster
4B Briscoe
2A Brooks*
3A Brown*
2A Burleson*
3A Burnet*
2A Caldwell*
2A Calhoun*
3B Callahan
12A Cameron*
3A Camp*
4B Carson
3A Cass*
4B Castro
2A Chambers*
2A Cherokee*
3B Childress
3A Clay
4B Cochran
3B Coke
3B Coleman
3A Collin*
3B Collingsworth
2A Colorado*
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3B Ector
2B Edwards
23A Ellis*
3B El Paso
3A Erath*
2A Falls*
3A Fannin
2A Fayette*
3B Fisher
4B Floyd
3B Foard
2A Fort Bend*
3A Franklin*
2A Freestone*
2B Frio
3B Gaines
2A Galveston*
3B Garza
3A Gillespie*
3B Glasscock
2A Goliad*
2A Gonzales*
4B Gray
3A Grayson

3B Howard
3B Hudspeth
3A Hunt*
4B Hutchinson
3B Irion
3A Jack
2A Jackson*
2A Jasper*
3B Jeff Davis
2A Jefferson*
2A Jim Hogg*
2A Jim Wells*
23A Johnson*
3B Jones
2A Karnes*
3A Kaufman*
3A Kendall*
2A Kenedy*
3B Kent
3B Kerr
3B Kimble
3B King
2B Kinney
2A Kleberg*

3B McCulloch
2A McLennan*
2A McMullen*
2B Medina
3B Menard
3B Midland
2A Milam*
3A Mills*
3B Mitchell
3A Montague
2A Montgomery*
4B Moore
3A Morris*
3B Motley
3A Nacogdoches*
23A Navarro*
2A Newton*
3B Nolan
2A Nueces*
4B Ochiltree
4B Oldham
2A Orange*
3A Palo Pinto*
3A Panola*
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TEXAS
2A Anderson*
3B Andrews
2A Angelina*
2A Aransas*
3A Archer
4B Armstrong
2A Atascosa*
2A Austin*
4B Bailey
2B Bandera
2A Bastrop*
3B Baylor
2A Bee*
2A Bell*
2A Bexar*
3A Blanco*
3B Borden
2A Bosque*
3A Bowie*
2A Brazoria*
2A Brazos*

2A Comal*
3A Comanche*
3B Concho
3A Cooke
2A Coryell*
3B Cottle
3B Crane
3B Crockett
3B Crosby
3B Culberson
4B Dallam
23A Dallas*
3B Dawson
4B Deaf Smith
3A Delta
3A Denton*
2A DeWitt*
3B Dickens
2B Dimmit
4B Donley
2A Duval*
3A Eastland

3A San Saba*
3A Young
4C Clark
3B Schleicher 2B Zapata
5B Columbia
3B Scurry
2B Zavala
4C Cowlitz
3B
5B Douglas
Shackelford
UTAH
3A Shelby*
6B Ferry
4B Sherman
5B Beaver
5B Franklin
3A Smith*
56B Box Elder 5B Garfield
3A Somervell* 56B Cache
5B Grant
4C Grays
2A Starr*
56B Carbon
Harbor
3A Stephens
6B Daggett
54C Island
3B Sterling
5B Davis
4C Jefferson
3B Stonewall 6B Duchesne
4C King
3B Sutton
5B Emery
4C Kitsap
4B Swisher
5B Garfield
54C Kittitas
23A Tarrant*
5B Grand
5B Klickitat
3B Taylor
5B Iron
4C Lewis
3B Terrell
5B Juab
5B Lincoln
3B Terry
5B Kane
4C Mason
3B
6B
5B Millard
Throckmorton
Okanogan
3A Titus*
6B Morgan
4C Pacific
3B Tom
6B Pend
5B Piute
Green
Oreille
2A Travis*
6B Rich
4C Pierce
54C San
2A Trinity*
5B Salt Lake
Juan
2A Tyler*
5B San Juan
4C Skagit
3A Upshur*
5B Sanpete 5B Skamania
4C
3B Upton
5B Sevier
Snohomish
2B Uvalde
6B Summit
5B Spokane
2 B Val Verde
5B Tooele
6B Stevens
3A Van
6B Uintah
4C Thurston
Zandt*
4C
2A Victoria*
5B Utah
Wahkiakum
5B Walla
2A Walker*
6B Wasatch
Walla
2A Waller* 3B Washington 4C Whatcom
3B Ward
5B Wayne
5B Whitman
2A
5B Weber
5B Yakima
Washington*
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3A Gregg*
2A Grimes*
2A Guadalupe*
4B Hale
3B Hall
3A Hamilton*
4B Hansford
3B Hardeman
2A Hardin*
2A Harris*
3A Harrison*
4B Hartley
3B Haskell
2A Hays*
3B Hemphill
3A Henderson*
12A Hidalgo*
2A Hill*
4B Hockley
3A Hood*
3A Hopkins*
2A Houston*

4A Gilmer
5A Grant
45A Greenbrier

3B Knox
3A Lamar*
4B Lamb
3A Lampasas*
2B La Salle
2A Lavaca*
2A Lee*
2A Leon*
2A Liberty*
2A Limestone*
4B Lipscomb
2A Live Oak*
3A Llano*
3B Loving
3B Lubbock
3B Lynn
2A Madison*
3A Marion*
3B Martin
3B Mason
2A Matagorda*
2B Maverick

3A Parker*
4B Parmer
3B Pecos
2A Polk*
4B Potter
3B Presidio
3A Rains*
4B Randall
3B Reagan
2B Real
3A Red River*
3B Reeves
2A Refugio*
4B Roberts
2A Robertson*
3A Rockwall*
3B Runnels
3A Rusk*
3A Sabine*
3A San Augustine*
2A San Jacinto*
2A San Patricio*

WISCONSIN
56A Adams

5A Hampshire

6A7 Ashland

5A Hancock
5A Hardy
5A Harrison
4A Jackson

6A Barron
6A7 Bayfield
6A Brown
6A Buffalo

4A Jefferson

6A7 Burnett

4A Kanawha
45A Lewis
4A Lincoln
4A Logan
5A Marion
5A Marshall
4A Mason
4A McDowell
4A Mercer

56A Calumet
6A Chippewa
6A Clark
56A Columbia
56A Crawford
56A Dane
56A Dodge
6A Door
6A7 Douglas

5A Mineral

6A Dunn

4A Mingo

6A Eau Claire

5A Monongalia

6A7 Florence

4A Monroe

56A Fond du Lac

4A Morgan

6A7 Forest

45A Nicholas
5A Ohio

56A Grant
56A Green

5A Pendleton

56A Green Lake

4A Pleasants
5A Pocahontas

56A Iowa
6A7 Iron

5A Preston

6A Jackson

4A Putnam

56A Jefferson

45A Raleigh

56A Juneau

5A Randolph
4A Ritchie

56A Kenosha
6A Kewaunee

4A Roane

56A La Crosse
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2B Webb
WEST
45A Summers
VERMONT
VIRGINIA
2A Wharton*
5A Taylor
3B Wheeler
6A (all)
5A Barbour
5A Tucker
3A Wichita
4A Berkeley
4A Tyler
VIRGINIA
3B Wilbarger
4A Boone
45A Upshur
4A (all)
4A Braxton
4A Wayne
12A Willacy*
2A
5A Brooke
45A Webster
Williamson* WASHINGTON
2A Wilson*
4A Cabell
5A Wetzel
3B Winkler
5B Adams
4A Calhoun
4A Wirt
3A Wise
5B Asotin
4A Clay
4A Wood
45A
3A Wood*
5B Benton
4A Wyoming
Doddridge
4B Yoakum
5B Chelan
45A Fayette
54C Clallam

56A Ozaukee
6A Pepin
6A Pierce
6A Polk
6A Portage
6A7 Price
56A Racine
6A Richland
56A Rock
6A Rusk
56A Sauk
6A7 Sawyer
6A Shawano
6A Sheboygan
6A St. Croix

6A7 Taylor
6A Trempealeau
56A Vernon
6A7 Vilas
56A Walworth
6A7 Washburn
56A Washington
56A Waukesha
6A Waupaca
56A Waushara
56A Winnebago
6A Wood
WYOMING
6B Albany

6B Big Horn
6B Campbell
6B Carbon
6B Converse
6B Crook
6B Fremont
5B Goshen
6B Hot Springs
6B Johnson
56B Laramie
7 Lincoln
6B Natrona
6B Niobrara
6B Park
5B Platte

56A Lafayette
6A7 Langlade
6A7 Lincoln
6A Manitowoc
6A Marathon
6A Marinette
6A Marquette
6A Menominee
56A Milwaukee
56A Monroe
6A Oconto
6A7 Oneida
56A Outagamie

6B Sheridan
7 Sublette
6B Sweetwater
7 Teton
6B Uinta
6B Washakie
6B Weston

NORTHERN MARIANA
ISLANDS
1A (all)*
PUERTO RICO

US TERRITORIES
AMERICAN SAMOA
1A (all)*

1A except...(all)*
2B Barraquitas*
2B Cayey*
VIRGIN ISLANDS
1A (all)*

GUAM
1A (all)*

Commenter's Reason: This modification includes the U.S. map as Figure R301.1 and U.S. county table as Table R301.1 to
be used in determining the climate zone for locations within the U.S. These were requested during testimony and from the
committee at the hearings. Additional information is contained in the original reason statement.
Clarifications were made on using ASHRAE 169 for international locations. Simple tables no longer exist for determining climate
zone by weather data for a particular location, so the procedure in ASHRAE 169 has been referenced.
The county tables are in a format of "replace proposal as follows". It shows the changes to the Climate Zones in Table R301.1
compared to the 2015 IECC rather than showing the changes relative to the public comment, which deleted Table R301.1. We
did this with permission of IECC staff for clarification purposes.

CE21-16 Part II
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CE23-16 Part I
IECC: , 0, C202 (New), C302.1, C401.2, C402.1.1, C409.1 (New), C409.2 (New), C409.3 (New), C409.3.1 (New), C409.4
(New), C409.4.1 (New), C409.4.2 (New), C409.5 (New), C409.5.1 (New), C409.5.2 (New), C409.5.2.1 (New), C409.5.2.2
(New), C409.5.2.3 (New), C409.6 (New), C409.6.1 (New), C409.6.2 (New), C409.6.3 (New).
Proposed Change as Submitted
Proponent : Joseph Zimmer, Joseph Zimmer, Architect (self employed), representing Joseph Zimmer, Architect
(joe@studiojosephzimmer.com)
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
BUILDING THERMAL ENVELOPE. The basement walls, exterior walls, floors, floor slabs, insulation, roof and any other
building elements that enclose conditioned space or provide a boundary between conditioned space and exempt or
unconditioned space.
CONDITIONED PASSIVE BUILDING. A building, or portion thereof, having conditioned spaces separated from the remainder
of the building by building thermal envelope assemblies, and that has a building envelope air leakage rate, an annual source
energy demand, a space conditioning energy design rate and vertical fenestration and skylight performance values less than or
equal to values in Table C409.3.
CONDITIONED SPACE. An area, room or space that is enclosed within the building thermal envelopebuilding thermal
envelope and is directly or indirectly heated or cooled by systems capable of maintaining a temperature of not less than 68ºF
(20ºC) and, if cooled, a temperature of not greater than 79ºF (26ºC). Spaces are indirectly heated or cooled where they
communicate through openings with conditioned spaces, where they are separated from conditioned spaces by uninsulated
walls, floors or ceilings, or where they contain uninsulated ducts, piping or other sources of heating or cooling.
LOW ENERGY BUILDING. A building, or portion thereof, with semi-heated spaces or conditioned spaces that are separated
from the remainder of the building by building thermal envelope assemblies and that comply with section C402 and have a
peak design rate of energy use less than or equal to 3.4 Btu/h * ft2 (10.7 W/m2) or 1.0 W/ft2 (10.7 W/m2) for space heating or
cooling purposes.
PROCESS LOAD. Energy consumption for manufacturing, industrial or commercial purposes other than that consumed for
space conditioning, service water heating, mechanical ventilation, and fan, pump, lighting and receptacle loads associated with
maintaining occupant comfort.
PROPOSED DESIGN. A description of the proposed building used to estimate annual energy use demand for determining
compliance based on total building performance Section C407, Total Building Performance or Section C409, Conditioned
Passive Building Performance Benchmark.
SEMI-HEATED SPACE. An area, room or space that is enclosed within the building thermal envelope and is directly or
indirectly heated by systems that are not capable of maintaining a temperature of 68ºF (20ºC) or higher.
SITE ENERGY. The total amount of energy used by a building and its associated site energy consuming systems and
components in association with the operation of the building as measured by meters at the building site.
SOURCE ENERGY. Total amount of site energy plus the amount of energy expended to extract, transport, refine, convert,
transmit and distribute the energy fuel source in a usable form to the building site. The Source Energy value shall be
determined by multiplying the site energy by the source energy factor for each fuel energy consuming system and component.
SOURCE ENERGY FACTOR. The value that the site energy value is multiplied by to determine source energy value.
C302.1 Interior design conditions. The interior design temperatures used for heating and cooling load calculations shall be
a maximum of not greater than 72°F (22°C) and not less than 68ºF (20ºC) for heating and minimum of not less than 75°F
(24°C) and not greater than 79ºF (26ºC) for cooling.
Exceptions:
1. Non conditioned spaces
2. Semi-heated spaces
3. Saunas and steam rooms
4. Walk-in freezers and coolers
5. Walk-in ovens
6. Other process load spaces
7. Spaces not intended for human comfort
C401.2 Application. Commercial buildings shall comply with one of the following:
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1. The requirements of ANSI/ASHRAE/IESNA 90.1.
2. The requirements of Sections C402 through C405. In addition, commercial buildings shall comply with Section C406
and tenant spaces shall comply with Section C406.1.1.
3. The requirements of Sections C402.5, C403.2, C404, C405.1, C405.2, C405.3, C405.5, C405.6, C405.7, C405.8 and
C407. The building energy cost shall be equal to or less than 85 percent of the standard reference design building.
4. The requirements of Sections C402.5, C403.2, C404, C405.1 C405.2, C405.3, C405.5, C405.6, C405.7, C405.8 and
C409.
C402.1.1 Low-energy Exempt buildings. The following low- energy buildings, or portions thereof , separated from the
remainder of the building by building thermal envelope assemblies complying with this section, shall be exempt from the
building thermal envelope provisions of Section C402.
2
2
1. Those with a peak design rate of energy usage less than 3.4 Btu/h • ft (10.7 W/m ) or 1.0 watt per square foot (10.7
2
W/m ) of floor area for space conditioning purposes.
1. Low energy buildings.
2. Conditioned passive buildings.
3. Those that do not contain conditioned semi-heatedspace or conditioned space.
4. GreenhousesGreenhouses.
SECTION C409 CONDITIONED PASSIVE BUILDING PERFORMANCE BENCHMARK
C409.1 Scope. This section establishes criteria for compliance using a conditioned passive building performance benchmark
criteria analysis. The following systems and loads shall be included in determining the conditioned passive building
performance:
1. heating systems
2. cooling systems
3. service water heating system
4. fan systems
5. lighting power
6. receptacle loads
7. process loads.
This method is applicable to buildings with use groups A-3, A-4, B, E, F, I, M, R-1 and S where occupant use patterns are
predictable and approved by the code official. This method is applicable to buildings with A-1 , A-2, A-5, H and U
occupancies, where approved by the code official. Occupancy group classifications shall be in accordance with Chapter 3 of
the International Building Code.
C409.2 Mandatory requirements. Compliance with this section requires compliance with Sections C402.5, C403.2, C404,
C405.1, C405.2, C405.3, C405.5, C405.6, C405.7 and C405.8.
C409.3 Conditioned passive building performance benchmark based compliance. Compliance based upon
conditioned passive building performance benchmark requires that a proposed design for the proposed building be shown to
be a conditioned passive building in accordance with the definition for such and Table C409.3. Annual source energy demand
shall be total based upon approved source energy factor(s). Documentation supporting source energy factor(s) used in
simulation shall be provided to the code official. Nondepletable energy collected off site shall use same source energy factor
as depletable fuel source or shall provide approved documentation of source energy factor(s) used. Energy from nondepletable
energy sources collected on site shall be omitted from the annual energy demand of the proposed design.
Note: (1 kWh = 3412 Btu)
C409.3.1 Source Energy Factor The source energy factor value shall be one of the following:
1. Within the US, 3.16 for mixed grid connected electricity and 1.1 for fuels other than electricity.
2. Within the US, as determined or approved by the US Energy Information Administration's (EIA) last published report
prior to date of publication of this code based upon the electrical or other fuel distribution system.
3. Other source approved by the code official.

Climate
zone
Air
leakage2, 5

TABLE C409.3
CONDITIONED PASSIVE BUILDING PERFORMANCE BENCHMARK CRITERIA1
1
2
3
4
5 and
6
7
8
except Marine 4
Marine
≤0.1 cfm/ft2 (0.05 L/s m2) of exterior surface of the building thermal envelope at
pressure differential of 0.3 inch water gauge (75 Pascals), or
≤1.25 air changes per hour (ACH) (0.02083 changes per minute) of enclosed
building volume at pressure differential of 0.2 inch water gauge (50 pascals)
2
2
2
2
2

2016 ICC PUBLIC COMMENT AGENDA

Page 641

≤49.20 kBtu/ft2, 14.42 kWh/ft2, 155.0 kWh/m2 (15.57 kBtu/ft2, 4.56 kWh/ft2,
49.05 kWh/m2 if all source energy is mixed grid electricity and source energy factor
is 3.16)
B
≤58.73 kBtu/ft2, 17.21 kWh/ft2, 185.0 kWh/m2 (18.58 kBtu/ft2, 5.45 kWh/ft2, 58.54
kWh/m2 if all source energy is mixed grid electricity and source energy factor is
3.16)
E
≤46.03 kBtu/ft2, 13.49 kWh/ft2, 145.0 kWh/m2 (14.57 kBtu/ft2, 4.27 kWh/ft2, 45.89
kWh/m2 if all source energy is mixed grid electricity and source energy factor is
3.16)
F
≤115.87 kBtu/ft2, 33.96 kWh/ft2, 365.0 kWh/m2 (36.67 kBtu/ft2, 10.75 kWh/ft2,
155.51 kWh/m2 if all source energy is mixed grid electricity and source energy
factor is 3.16)
I-1, I-3
≤49.20 kBtu/ft2, 14.42 kWh/ft2, 155.0 kWh/m2 (15.57 kBtu/ft2, 4.56 kWh/ft2, 49.05
kWh/m2 if all source energy is mixed grid electricity and source energy factor is
3.16)
I-2hospital
≤174.60 kBtu/ft2, 51.17 kWh/ft2, 550.0 kWh/m2 (55.25 kBtu/ft2, 16.19 kWh/ft2,
Occupancy
174.05 kWh/m2 if all source energy is mixed grid electricity and source energy
Group
factor is 3.16)
I-2long term
≤133.33 kBtu/ft2, 39.08 kWh/ft2, 420.0 kWh/m2 (42.19 kBtu/ft2, 12.36 kWh/ft2,
132.91 kWh/m2 if all source energy is mixed grid electricity and source energy
care
factor is 3.16)
M
≤46.03 kBtu/ft2, 13.49 kWh/ft2, 145.0 kWh/m2 (14.57 kBtu/ft2, 4.27 kWh/ft2, 45.89
kWh/m2 if all source energy is mixed grid electricity and source energy factor is
3.16)
Msupermarket
≤217.46 kBtu/ft2, 63.73 kWh/ft2, 685.0 kWh/m2 (68.82 kBtu/ft2, 20.17 kWh/ft2,
216.77 kWh/m2 if all source energy is mixed grid electricity and source energy
factor is 3.16)
R-1
≤49.20 kBtu/ft2, 14.42 kWh/ft2, 155.0 kWh/m2 (15.57 kBtu/ft2, 4.56 kWh/ft2, 49.05
kWh/m2 if all source energy is mixed grid electricity and source energy factor is
3.16)
Sunrefrigerated ≤44.44 kBtu/ft2, 13.03 kWh/ft2, 140.0 kWh/m2 (14.06 kBtu/ft2, 4.12 kWh/ft2, 44.30
kWh/m2 if all source energy is mixed grid electricity and source energy factor is
3.16)
Space
Heating
conditioning
kBtu/ft2
≤2.0
≤3.5
≤4.5
≤6.5
≤8.0
≤9.0
≤11.0
≤17.0
energy per
(kWh/ft2)
(0.586) (1.026) (1.319)
(1.905)
(2.345)
(2.638) (3.224) (4.985)
2
conditioned
[kWh/m ]
[6.300] [11.023] [14.173] [20.472] 25.197] [28.346] [34.646] [53.543]
Annual
floor area
Demand
Cooing
unit3
kBtu/ft2
≤24.0
≤19.0
≤12.0
≤8.0
≤5.0
≤4.0
≤2.0
≤1.5
(kWh/ft2)
(7.034) (5.568) (3.517)
(2.345)
(1.465)
(1.172) (0.586) (0.440)
[kWh/m2]
[75.590] [59.842] [37.795] [25.197] [15.748] [12.598] [6.300]
[4.724]
Heating
Btu/h * ft2
≤5.0
≤6.0
≤7.0
≤7.5
≤8.0
≤8.5
≤9.0
≤9.5
(W/ft2)
(1.465) (1.758) (2.052)
(2.198)
(2.345)
(2.491) (2.638) (2.784)
[W/m2]
[15.748] [18.898] [22.047] [23.622] [25.197] [26.772] [28.346] [29.921]
Peak
7
Load
Cooling
Btu/h * ft2
≤8.5
≤13.0
≤10.5
≤9.5
≤9.0
≤7.0
≤6.5
≤4.5
(W/ft2)
(2.491) (3.810) (3.077)
(2.784)
(2.638)
(2.052) (1.905) (1.319)
[W/m2]
[26.772] [33.071] [33.071] [29.921] [28.346] [22.047] [20.472] [14.173]
Vertical
Fixed window
≤0.25
≤0.25
≤0.23
≤0.19
≤0.19
≤0.18
≤0.15
≤0.13
fenestration
Operable
≤0.33
≤0.33
≤0.30
≤0.23
≤0.23
≤0.22
≤0.19
≤0.17
and skylight
window
Uunit
performance
Entry/exit door
≤0.55
≤0.42
≤0.38
≤0.38
≤0.38
≤0.38
≤0.38
≤0.38
4, 5
Skylight
≤0.38
≤0.33
≤0.28
≤0.25
≤0.25
≤0.25
≤0.25
≤0.25
Dimensions of overhead projections, measured horizontally from face of glazing
and vertically from bottom of glazing to underside of projection, and side
projections measured horizontally from edge of glazing and perpendicular to face of
SHGC
glazing, that shade glazing shall be input into the energy simulation tool. SHGC of
glazing of each individual glazed opening, window, door and skylight shall be input
into the energy simulation tool.
Source
(site)
Energy
Demand per
conditioned
floor area
3
unit

A-3, A-4

1. Limitations in Section C409.1 apply.
2. Required building thermal envelope air leakage shall be tested in accordance with ASTM E779 at pressure differential of 0.3
inch water gauge (75 pascals), or, for enclosed volumes ≤100,000 ft3 (2831.68 m3) tested for air volume exchange rate in
accordance with ASTM E779 or ASTM E1827 at pressure differential of 0.2 inch water gauge (50 pascals).
3. Values can be higher where specific process loads beyond HVAC, service water heating, lighting, MEL plug and
auxiliary system pump and fan demands are approved by the code official.
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4. Section C409.6 addresses energy simulation tool capabilities.
5. Improved fenestration and skylight air leakage, Uunit and SHGC performance is required where necessary to meet other
performance benchmark values in this table.
6. Based upon dry bulb temperature.
7. Based upon ANSI/ASHRAE/ACCA Standard 183 or and approved equivalent computational procedure using the interior
design conditions required by Section C302.1.
C409.4 Documentation. Documentation verifying that the methods of accuracy of compliance software tools conform to the
provisions of this section shall be provided to the code official.
C409.4.1 Compliance report. Permit submittals shall include a report documenting that the proposed design complies with
Section C409.3. The compliance report shall include the following information:
1. Building street address, or other building site identification.
2. A statement indicating that the proposed design complies with Section C409.3.
3. A statement indicating the air leakage rate in accordance with SectionC402.5 presumed in compliance software tool
analysis.
4. A document summarizing building component characteristics of the proposed design as listed in Table C409.5.1 used
as inputs in the compliance software tool analysis.
5. A site-specific energy analysis report that is in compliance with Section C409.3.
6. Name of individual completing the compliance report.
7. Name and version of compliance software tool.
C409.4.2 Additional documentation. The following documents shall be submitted where required by the code official:
1. A copy of document summarizing building component characteristics of the proposed design as listed in Table C409.5.1
available during inspections by the code official or an approved agency to verify each characteristic installed matches
inputs entered into the software tool analysis. Inspections shall be not less than those required by Section C104.
2. The thermal zoning diagrams consisting of floor plans showing thermal zoning scheme for proposed design.
3. The input and output reports from energy analysis simulation program containing the complete input and output files as
applicable. The output file shall include energy demand totals and energy by energy source and end use served,
percentage of annual heating season or cooling season time or total hours that space conditioning loads are not met
and any errors or warning messages generated by the simulation tool as applicable.
4. An explanation of any error or warning messages appearing in the simulation tool output.
5. The results of building thermal envelope air leakage test in accordance with Section C402.5 prior to final inspection
required by Section C104.2.6.
6. The name of approved agency reviewing and verifying accuracy of compliance reports prior to submission to code
official.
7. The name and qualifications of approved agency(ies) performing inspections and tests required by Section C104.2 or
commissioning required by Section C408 in accordance with Section C104.4.
C409.5 Calculation procedure. Calculations of the performance of the proposed design shall be configured and analyzed in
accordance with Sections C409.5.1 through C409.5.3.
C409.5.1 Building specifications. The proposed design shall be configured and analyzed using input data inclusive of
building components listed in Table C409.5.1.
TABLE C409.5.1
SPECIFICATIONS OF THE CONDITIONED PASSIVE BUILDING PROPOSED DESIGN
BUILDING COMPONENT
PROPOSED DESIGN CHARACTERISTICS
QUANTITY OR
% OF ANNUAL
ENERGY
DEMAND
if requested by
code official
Space use classification(s). Chosen
NA
in accordance with Table C405.4.2
for all areas of the building covered
by this permit. where space use
classification for the building is not
known, the building shall be
categorized as an office building
(Occupancy Use group B).
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Roofs

Walls, above grade

Walls, below grade

Floors, above grade

Floors, slab on grade
Opaque doors

Vertical fenestration other than
opaque doors

Skylights

Lighting, interior
Lighting, exterior
Miscellaneous Electrical Loads
(MEL's)
Internal gains

Schedules

Mechanical ventilation

Type:
Gross Area:
U-factor:
Solar absorptance:
Emittance:
Type:
Gross Area:
U-factor:
Solar absorptance:
Emittance:
Type:
Gross Area:
U-factor:
Type:
Gross Area:
U-factor:
Type (heated or unheated):
U-factor:
Type (swinging, rolling, sectional):
Area (% of area of above grade walls):
U-factor:
Area (% of area of above grade walls):
U-factor:
SHGC:
External shading type and PF:
Area (% of roof gross area):
U-factor:
SHGC:

Total annual
building thermal
envelope
assemblies heat
transmission
losses and/or
gains

Total annual
building thermal
envelope
openings heat
transmission
losses and/or
gains

Total annual
glazed opening
solar radiation
gains
Wattage density (W/ft2 [W/m2]) and total wattage:
Total annual
interior lighting
demand
Total wattage:
Total annual
exterior lighting
demand
Types of plug-in items and presumed power density:
Total estimated
annual MEL
demand
Receptacle, motor and process loads shall be modeled and estimated Total annual
based upon the use classification, All end-use load components within internal heat
and associated with the building shall be modeled to include, but not be gains
limited to, the following: exhaust fans, parking garage ventilation fans,
exterior building lighting, swimming pool heaters and pumps, elevators,
escalators, refrigeration equipment and cooking equipment. Occupant
load shall be based upon space use classification and Section 1004 of
the International Building Code.
Operating schedules shall include hourly profiles for daily operation and NA
shall account for variation between weekdays, weekends, holidays and
any seasonal operation. Schedules shall model time-dependent
variations in occupancy, illumination, receptacle loads, thermostat
settings, mechanical ventilation, HVAC equipment availability, service
hot water usage, and any process loads. The schedules shall be typical
of the proposed building type as determined by the designer and
approved by the code official.
In accordance with Section C403.2.6.
Total mechanical
ventilation air
heat and/or
humidity losses
and/or gains
Total annual
mechanical
ventilation fan
operation
demand
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Heating system(s)

Cooling system(s)

Auxiliary electric system(s)

Service water heatingc

Fuel type:
Equipment typea:
Efficiency (AFUE, HSPF, EER, COP):
Capacity:
Fuel type:
Equipment typeb:
Efficiency (EER, SEER, COP):
Capacity:
Economizer:
Pumps, fans, charging stations for systems:

Fuel type:
Efficiency (For Occupancy Group R, multiply by SWHF. For other than
Occupancy Group R multiply efficiency provided by manufacturer of
DWHR unit (EF, COP):
Capacity:
Presumed gallons/day or year:
Where no service water heating system exists or is specified, no service
hot water heating shall be modeled.

Total annual
active space
heating demand
Total annual
active space
cooling (and
dehumidification)
demand
Total annual
auxiliary
system(s)
demand
Total annual
service water
heating demand

SWHF = Service water heat recovery factor, DWHR = Drain water heat recovery
a. Where a heating system does not exist or has not been specified, the heating system shall be modeled as fossil fuel.
b. Where a cooling system does not exist or has not been specified, the cooling system shall be modeled as an air-cooled
single zone system, one unit per thermal zone.
c. The SWHF shall be applied as follows:
1. Where potable water from DWHR unit supplies one or two showers, and the drain water from such showers flows through
the DWHR unit, the SWHF = [1-(DWHR unit efficiency * 0.36)].
2. Where potable water from DWHR unit supplies three or four showers, and the drain water from such showers flows through
the DWHR unit, the SWHF = [1-(DWHR unit efficiency * 0.33)].
3. Where potable water from the DWHR unit supplies five or six showers,and the drain water from such showers flows through
the DWHR unit, the SWHF = [1-(DWHR unit efficiency * 0.26)].
4. Where items 1 through 3 do not apply, the SWHF = 1.0.
C409.5.2 Thermal blocks. The proposed design shall be analyzed using thermal blocks as specified in Sections C409.5.2.1,
C409.5.2.2 and C409.5.2.3.
C409.5.2.1 HVAC zones designed. Where HVAC zones are defined on HVAC design drawings, each HVAC zone shall be
modeled as a separate thermal block.
Exception: Where different HVAC zones are combined to create a single thermal block or identical thermal blocks to which
multipliers are applied, all of the following shall apply:
1. The space use classification is the same throughout the block.
2. All HVAC zones in the thermal block that are adjacent to the glazed exterior walls face the same orientation or their
orientations are within 45 degrees (0.79 rad) of each other.
3. All of the zones are served by the same HVAC system or by the same type of HVAC system.
C409.5.2.2 HVAC zones not designed. Where HVAC zones have not yet been designed, thermal blocks shall be defined
based upon similar internal load densities, occupancy, lighting, thermal and temperature schedules, and in combination with the
following:
1. Separate thermal blocks shall be assumed for interior and perimeter spaces. Interior spaces shall be those located
more than 15 feet (4572 mm) from an exterior wall. Perimeter spaces shall be those located closer than 15 feet (4572
mm) from an exterior wall.
2. Separate thermal blocks shall be assumed for spaces adjacent to glazed exterior walls. A separate zone shall be
provided for each orientation. Orientations that differ by not more than 45 degrees (0.79 rad) shall be considered
as different orientations or as the same orientation. Each zone shall include floor area that is 15 feet (4572 mm) or less
from a glazed perimeter wall, except that floor area within 15 feet (4572 mm) of glazed perimeter walls having more than
one orientation shall be divided proportionately between zones.
3. Separate thermal blocks shall be assumed for spaces having floors that are in contact with the ground or exposed
ambient conditions from zones that do not share these features.
4. Separate thermal blocks shall be assumed for spaces having exterior ceiling or roof assemblies from zones that do not
share these features.
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C409.5.2.3 Multifamily residential buildings. Residential spaces in other than residential buildings required to comply with
the Residential Provisions of this code shall be modeled using one thermal block per space except that those facing the same
orientations are not required to be combined into one thermal block. Corner units and units with roof or floor loads shall be
combined only with units sharing these features.
C409.6 Calculation software tools. Calculation software tools used to comply with this section shall be capable of
calculating annual source energy demand of all building elements of the proposed design and shall include the following
capabilities:
1. Building operation for a full calendar year (8,760 hours).
2. Climate data for a full calendar year (8,760 hours) and shall reflect approved coincident hourly data for temperature,
solar radiation, humidity and wind speed representative for the site in which the proposed design is located. For cities
and urban regions with several climatic data sets, and for locations where recorded weather data is not available, the
individual performing the analysis shall select a data set that best represents the climate at the site.
3. Calculation of glazed wall, window, door and skylight U-factor specific to each wall or roof opening by summing (Uframe
x Areaframe) + (Uglazing x Area glazing) + (ψglazing spacer x Lengthglazing spacer) + (ψperimeter installation gap x
Lengthperimeter installation gap) and dividing by the Area of the wall or roof opening.
4. Calculatation of affects of solar radiation gains at glazed walls, windows, doors and skylights based upon orientation,
shading from overhead and side projections at each wall or roof opening and SHGC of glazing.
5. Ten or more thermal zones or separate analysis calculations provided for each thermal block.
6. Thermal mass effects.
7. Hourly variances in occupancy, illumination, receptacle loads, thermostat settings, mechanical ventilation, HVAC
equipment availability, service hot water usage and any process loads.
8. Part-load performance curves for mechanical equipment.
9. Capacity and efficiency correction curves for mechanical heating and cooling equipment.
C409.6.1 Specific approval. Performance analysis tools complying with applicable subsections of Section C409 and tested
according to approved methods shall be approved. Tools shall be approved based upon meeting a specified threshold for a
jurisdiction or climate zone. The code official shall approve tools for a specified application or limited scope.
C409.6.2 Input values. Where calculations require input values not specified by Sections C402, C403, C404 and C405,
those input values shall be taken from an approved source.
C409.6.3 Exceptional calculation methods. Where the software tool does not model a design, material or device of the
proposed design, an exceptional calculation method shall be used where approved by the code official. Where there are
multiple designs, materials or devices that the simulation program does not model, each shall be calculated separately and
exceptional demand determined for each. Applications for approval of an exceptional method shall include all of the following:
1. Step-by-step documentation of the exceptional calculation method performed, detailed enough to reproduce the results.
2. Copies of all spreadsheets used to perform the calculations.
3. A sensitivity analysis of energy consumption where each of the input parameters is varied from half to double the value
assumed.
4. The calculations shall be performed on a time step basis consistent with the software tool used.
5. The performance rating calculated with and without the exceptional calculation method.
Delete without substitution:
TABLE C409 (2)
SPECIFICATIONS OF THE CONDITIONED PASSIVE BUILDING PROPOSED DESIGN
Reason: The proposal provides an alternative to the current 1. prescriptive/trade-off and 2. proposed to reference building
comparison compliance methods that is based upon comparing the proposed building to performance citeria similar to those
already established and in alignment with goals established by the US and Canadian Federal governments and policies
already in place in other nations.
The US DOE/EPA has documented Source Energy Use intensity for over 28 billion ft 2 in 260,000 private and public buildings
accross 50 States in 13 building types representing 40% of the commercial market using the Energy Star Portfolio Manager.
The Canadian National Government has documented 40,000 crown-owned building CO2e emissions levels based upon source
energy use. BOMA of Canada has determined site energy use intensity for 8 building types.
NREL has determined source energy factors for distributed electricity in all of the interconnected electrical grids in the US. The
average source energy factor value of distributed electricity and all other fossil fuels has been included in the IECC Section
R405 since its 2012 edition and matches the NREL and Natural Gas Codes and Standards Research Consortium study
national average values.

2016 ICC PUBLIC COMMENT AGENDA

Page 646

Based upon collected information, capability of current computer software and existing performance benchmark meeting
buildings, meeting a performance energy use intensity benchmark is possible without the need to compare to a reference
building with pre-specified components.
The proposed benchmark alternative is a proven methodology in 10's of thousands of buildings throughout the world (including
multi-unit residences, schools, dormitories, medical offices, high rises and factories) and has even become the minimum
compliance requirement in countries such as Belgium. President George W. Bush's executive order 13514 requiring, starting in
2020, all US federally owned buildings to reduce their fossil fuel energy generated energy use 100% by 2030 will require
determining and reducing a buildings energy use intensity.
Buildings currently meeting the 3-pillar performance metric are in most cases, regardless of occupancy or climate zone,
designed to meet a single set of values:
1. ≤ 0.6 Air changes/hour (0.01/minute) building enclosed volume building envelope air leakage rate. Purpose is to mitigate
airborne moisture movement through and condensation within envelope assemblies and reduce space conditioning energy
demand.
2
2
2
2. ≤ 120 kWh/m * year (38.1 kBtu/ft * year) [11.1 kWh/ft * year] total annual source (primary) energy demand. Purpose is to
2
cap total CO emissions in effort to combat global warming/climate change. The value selected is based upon meeting the
<2ºC (<3.6ºF) global average temperature increase.
2
2
2
2
3. ≤ 15 kWh/m * year (4.75 kBtu/ft * year) [1.4 kWh/ft * year] space conditioning annual demand OR ≤ 10 W/m (3.17
2
2
Btu/ft ) [0.93 W/ft ] peak space conditioning load. Value was originally based upon peak active space conditioning load limited
to amount that could be delivered through air distribution system in quantity that is limited to only that required for ventilation.
The third value above was developed in the early 1990's for the climate of central Europe (comparable to climate zone 4B in
the US). A more recent study, funded by the USDOE, for all of the climate zones in the US and Canada determined values that
varied depending on several factors including HDD, CDD, available solar radiation and variation in distributed electricity cost
for the location. That herein proposed for space conditioning benchmarks is a simplified tabular approach to that study's results
such that no value in the table is more restrictive (more difficult performance level) than any value, by climate zone, established
by the study.
As compared to second value above, values proposed are based upon information gathered for existing buildings in the US
and Canada of multiple occupancy types. Those buildings were not buildings designed to meet a performance benchmark
standard and thus values are reflective of energy use intensity of existing building stock performance levels as of December of
2011. The values included in proposal table are based upon a 35-45% total demand reduction between December of 2011 and
December of 2018, when the new code edition is likely to be published and adopted by jurisdictions. These proposed values
remain less restrictive than the second value above that has already been achieved by buildings of many sizes, construction
methods and occupancy types throughout the world (including the US).
As compared to first value above, the values proposed are slightly less restrictive and facilitate measure based upon surface
area of building envelope rather than enclosed building volume so as to match measure currently within the IECC commercial
provisions, ANSI/ASHRAE/IES Standard 90.1 and US Army Core of Engineers protocol. The 75 Pascal and surface area
measure is also in parallel to the definition of 'air impermeable'.
The proposed method of compliance is aligned with goals and results in a measure of performance easily understood by
consumers - and energy use intensity value that parallels the mpg value concept for vehicles.
Added definitions are written so as to not conflict with other I-Codes or the ANSI/ASHRAE/IES Standard 90.1.

Bibliography: 2015 ICC IECC Commercial Provisions Chapter 4, Section C401.2 and ANSI/ASHRAE/IES Standard 90.1-2013
Chapter 4, Section 4.2 and appendix G, section G1
2015 ICC IECC Residential Provisions Chapter 4, Section R405.3
NREL Technical Report NREL/TP-550-38617, revised June 2007 http://www.nrel.gov/docs/fy07osti/38617.pdf
(http://www.nrel.gov/docs/fy07osti/38617.pdf)
Natural Gas Codes and Standards Research Consortium Source Energy and Emission Factors for Building Energy
Consumption, August 2009 http://s3.amazonaws.com/zanran_storage/www.aga.org/ContentPages/220158860.pdf
(http://s3.amazonaws.com/zanran_storage/www.aga.org/ContentPages/220158860.pdf)
NRC of Canada NECB development overview http://www.firecomm.gov.mb.ca/docs/necb_overview_sept2014.pdf
(http://www.firecomm.gov.mb.ca/docs/necb_overview_sept2014.pdf)
BOMA BESt application guide and energy performance benchmarking, Module 5 pages 63 through
78 http://www.bomabest.com/wp-content/uploads/BOMA-BESt-V2-Application-Guide-FULL.pdf (http://www.bomabest.com/wpcontent/uploads/BOMA-BESt-V2-Application-Guide-FULL.pdf)
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Energy Star Portfolio Manager data trends energy use
benchmarking http://www.energystar.gov/sites/default/files/buildings/tools/DataTrends_Energy_20121002.pdf
(http://www.energystar.gov/sites/default/files/buildings/tools/DataTrends_Energy_20121002.pdf)
US General Services Administration requirement to follow Energy Independence and Security Act executive order
13514 http://www.gsa.gov/portal/content/104462 (http://www.gsa.gov/portal/content/104462)
Government of Canada goals for sustainability in Crown-owned buildings http://ec.gc.ca/dd-sd/default.asp?
lang=En&n=D39CB7AC-1#ftn2a (http://ec.gc.ca/dd-sd/default.asp?lang=En&n=D39CB7AC-1#ftn2a)

Cost Impact: Will not increase the cost of construction
First, the addition of this compliance methodology does not mandate its use. Other existing compliance options may continue
to be used.
Already constructed buildings throughout the world including within the US have been designed and constructed to meet the
original single set of performance benchmark values without a construction cost premium. As passive building design strategies
associated with the building envelope reduce space conditioning loads up to 90%, the increased costs associated with building
envelope component materials and labor are offset by the reduced size and complexity of space conditioning systems. Passive
building design measures often do not result in any construction cost increase, simply making informed (via energy modeling)
decisions during the design process.
Adding this compliance alternative allows building designers, builders and owners to elect to meet performance benchmark
criteria through benchmark performance based energy modeling software, without requiring added energy modeling or
documentation required to demonstrate compliance with prescriptive or proposed to reference building comparison compliance.
This encourages those committed to meeting benchmark performance criteria, by reducing current, potentially redundant,
energy modeling or documentation required by other current compliance paths. In the case of projects where desigers, builders
and owners elect to seek more rigorous performance criteria, allowing this added compliance methodology will reduce project
costs by eliminating added energy modeling and/or documentation that does not improve the project building's performance.

CE23-16 Part I :
C302.1ZIMMER11857
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The proposal is too complex and complicated for the enforcement and plan review processes. Disapproval is
consistent with the action taken on Part II of the proposal.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Marc Nard, representing Portland Cement Association (mnard@cement.org) requests Approve as
Submitted.
Commenter's Reason: This code change proposal adds a new compliance alternative which would allow building designers,
builders and owners for conditioned passive buildings. It specifically allows them to meet benchmark criteria through
benchmark performance based energy modeling software without requiring additional energy modeling or the associated
documentation associated with current compliance pathways. By allowing this new compliance methodology it will reduce
project costs and eliminate building evaluation and testing that fails to improve overall building performance. This new method
introduces a more sophisticated compliance option which should not be rejected based simply on it not currently being as
familiar a process.
CE23-16 Part I
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CE23-16 Part II

R202 (New) [IRC N1101.6 (New)], R302.1 (IRC N1101.9), R401.2 (IRC N1101.13),
R402.1 (IRC N1102.1), R407 (New) [IRC N1107 (New)], R407.1 (New) [IRC N1107.1
(New)], Table R407.1(1) (New) [IRC Table N1107.1(1) (New)], Table R407.1(2)
(New) [IRC Table N1107.1(2) (New)], R407.2 (New) [IRC N1107.2 (New)], R407.3
(New) [IRC N1107.3 (New)], R407.3.1 (New) [IRC N1107.3.1 (New)], R407.4
(New) [IRC N1107.4 (New)], R407.4.1 (New) [IRC N1107.4.1 (New)], R407.4.2 (New)
[IRC N1107.4.2 (New)], R407.4.2.1 (New) [IRC N1107.4.2.1 (New)], R407.4.2.2 (New)
[IRC N1107.4.2.2 (New)], R407.4.3 (New) [IRC N1107.4.3 (New)] , R407.5 (New) [IRC
N1107.4.5 (New)], R407.6 (New) [IRC N1107.6 (New)] , R407.6.1 (New) [IRC
N1107.6.1 (New)], R407.6.2 (New) [IRC N1107.6.2 (New)], R407.6.3 (New) [IRC
N1107.6.3(New)]
Proposed Change as Submitted
Proponent : Joseph Zimmer, Joseph Zimmer, Architect (self employed), representing Joseph Zimmer, Architect
(joe@studiojosephzimmer.com)

2015 International Energy Conservation Code
Revise as follows:
SECTION 202 DEFINITIONS
BUILDING THERMAL ENVELOPE. The basement walls, exterior walls, floors, floor slabs, insulation, roof
and any other building elements that enclose conditioned spaceconditioned space or provide a boundary
between conditioned spaceconditioned space and exempt or unconditioned space.
Add new definition as follows:
CONDITIONED PASSIVE RESIDENCE. A residential building, or portion thereof, with conditioned spaces
separated from the remainder of the building by building thermal envelope assemblies, and that has a building
envelope air leakage rate, an annual source energy demand, a space conditioning energy design rate and
vertical fenestration and skylight performance values less than or equal to values in Table R407.3.
Revise as follows:
CONDITIONED SPACE. An area, room or space that is enclosed within the building thermal
envelopebuilding thermal envelope and that is directly or indirectly heated or cooled by systems capable of
maintaining a temperature of not less than 68ºF (20ºC) and, if cooled, a temperature of not greater than 79ºF
(26ºC). Spaces are indirectly heated or cooled where they communicate through openings with conditioned
spaces, where they are separated from conditioned spaces by uninsulated walls, floors or ceilings, or where
they contain uninsulated ducts, piping or other sources of heating or cooling.
Add new definition as follows:
GREENHOUSE. A structure or a thermally isolated area of a building that maintains a specialized sunlit
environment exclusively used for, and essential to, the cultivation, protection or maintenance of plants.
LOW ENERGY BUILDING. A building, or portion thereof, with semi-heated spaces and/or conditioned
spaces that are separated from the remainder of the building by building thermal envelope assemblies
complying with section R402 and that have a peak design rate of energy use less than or equal to 3.4 Btu/h *
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ft2 (10.7 W/m2) or 1.0 W/ft2 (10.7 W/m2) for space heating or cooling purposes.
Revise as follows:
PROPOSED DESIGN. A description of the proposed buildingbuilding used to estimate annual energy use
demand for determining compliance based on total building performance Section R405 (Simulated
Performance Alternative) or Section R407 (Conditioned Passive Residence Performance Benchmark
Alternative).
Add new definition as follows:
SEMI-HEATED SPACE. An area, room or space that is enclosed within the building thermal envelope and is
directly or indirectly heated by systems that are not capable of maintaining a temperature of 68ºF (20ºC) or
higher.
SITE ENERGY. The total amount of energy used by a building and its associated site energy consuming
systems and components in association with the operation of the building as measured by meters at the
building site.
SOURCE ENERGY. Total amount of site energy plus the amount of energy expended to extract, transport,
refine, convert, transmit and distribute the energy fuel source in a usable form to the building site. The Source
Energy value shall be determined by multiplying the site energy by the source energy factor for each fuel
energy consuming system and component.
SOURCE ENERGY FACTOR. Value that site energy value is multiplied by to determine source energy
value.
Revise as follows:
R302.1 Interior design conditions. The interior design temperatures used for heating and cooling load
calculations shall be a maximum of not greater than 72°F (22°C) and not less than 68ºF (20º C) for heating
and minimum of 75°F (24°C) and maximum of 79ºF (26ºC) for cooling.
Exceptions:
1. Non conditioned spaces
2. Semi-heated spaces
3. Saunas and steam rooms
4. Spaces not intended for human comfort
R401.2 Compliance. Projects shall comply with one of the following:
1. Sections R401 through R404.
2. Section R405 and the provisions of Sections R401 through R404 labeled "Mandatory."
2. Section R405 and the mandatory provisions of Sections R401.3, R402.4, R402.5, R403.1,
R403.3.2, R403.3.3, R403.3.5, R403.4, R403.5.1, R403.6, R403.7, R403.8, R403.9, R403.10,
R403.11 and R404.
3. An energy rating index (ERI) approach in Section R406 and the mandatory provisions in Sections
R401.3, R402.4, R402.5, R403.1, R403.3.2, R403.3.3, R403.3.5, R403.4, R403.5.1, R403.6,
R403.7, R403.8, R403.9, R403.10, R403.11 and R404 .
4. A conditioned passive residence performance benchmark alternative approach in Section R407 and
the mandatory provisions in Sections R401.3, R402.4, R402.5, R403.1, R403.3.2, R403.3.3,
R403.3.5, R403.4, R403.5.1, R403.6, R403.7, R403.8, R403.9, R403.10, R403.11 and R404.
R402.1 General (Prescriptive). The building thermal envelope shall meet the requirements of Sections
R402.1.1 through R402.1.5.
Exception: The following low-energy buildings, or portions thereof, separated from the remainder of the
building by building thermal envelope assemblies complying with this section shall be exempt from the
building thermal envelope provisions of Section R402.
2
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1. Those with a peak design rate of energy usage less than 3.4 Btu/h • ft2 (10.7 W/m 2 ) or 1.0 watt/ft2 of
floor area for space-conditioning purposes.
1. Low-energy buildings.
2. Conditioned passive residences.
3. Those that do not contain conditioned semi-heated space or conditioned space.
4. Greenhouses.
Add new text as follows:
SECTION

R407

CONDITIONED PASSIVE RESIDENCE PERFORMANCE BENCHMARK
ALTERNATIVE

R407.1 Scope. This section establishes criteria for compliance using the conditioned passive residence
performance benchmark analysis. Such analysis shall include heating, cooling, service water heating , lighting
and electrical power appliances and other building systems consuming energy.
R407.2 Mandatory requirements. Compliance with this section requires that the mandatory provisions
identified in Sections R401.3, R402.4, R402.5, R403.1, R403.3.2, R403.3.3, R403.3.5, R403.4, R403.5.1,
R403.6, R403.7, R403.8, R403.9, R403.10, R403.11 and R404 be met. All supply and return ducts must be
completely inside the building thermal envelope.
Exception: Outdoor air intake and exhaust ducts associated with mechanical ventilation systems that pass
through the building thermal envelope shall be insulated a minimum of R-6 for their entire length from the
mechanical ventilation unit to the outdoor air intake and exhaust dampers.
R407.3 Conditioned passive residence performance benchmark based compliance. Compliance
based on conditioned passive residence performance benchmark requires that the proposed residence
(proposed design) be shown to be a conditioned passive residence in accordance with definition and Table
R407.3. Annual source energy demand shall be total based upon approved source energy factor(s) used in
the simulation. Documentation supporting source energy factor(s) used in simulation shall be provided to the
code official. Nondepletable energy collected off site shall use same source energy factor as depletable fuel
source or shall provide approved documentation of source energy factor(s) used. Energy from nondepletable
energy sources collected on site shall be omitted from the annual energy demand of the proposed design.
Note: (1 kWh = 3412 Btu)
R407.3.1 Source Energy Factor The source energy factor value shall be:
1. Within the US, 3.16 for mixed grid connected electricity and 1.1 for fuels other than electricity, or
2. Within the US, as determined or approved by the US Energy Information Administration's (EIA) last
published report prior to date of publication of this code based upon the electrical or other fuel
distribution system, or
3. Other source approved by the code official .
TABLE R407.3
CONDITIONED PASSIVE RESIDENCE PERFORMANCE BENCHMARK CRITERIA

Climate
zone

Air leakage1,
3

5 and
4
6
1
2
3
except Marine
7
8
Marine
4
≤0.1 cfm/ft2 (0.05 L/s * m 2) of exterior surface area of the building thermal
envelope at pressure differential of 0.3 inch water gauge (75 pascals), or
≤1.25 air changes per hour (ACH) (0.02083 changes per minute) of
enclosed building volume at pressure differential of 0.2 inch water gauge
(50 Pascals)

2
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R-2
Source
(site)
Energy
Occupancy
Demand per
Group
conditioned
floor area
unit

R-3

R-4

≤49.20 kBtu/ft2
(15.57
kBtu/ft2 If all source energy is mixed grid electricity and source enrgy factor
is 3.16)
14.42 kWh/ft 2
(4.56
2
kWh/ft If all source energy is mixed grid electricity and source enrgy factor
is 3.16)
2
155 kWh/m
(49.05
kWh/m 2 If all source energy is mixed grid electricity and source enrgy
factor is 3.16)

Heating
≤2.0
≤3.5
≤8.0
≤9.0
≤17.0
kBtu/ft2
≤4.5
≤6.5
≤11.0
2
(kWh/ft ) (0.586) (1.026) (1.319) (1.905) (2.345) (2.638) (3.224) (4.985)
Annual [kWh/m2] [6.300] [11.023] [14.173] [20.472] [25.197] [28.346] [34.646] [53.543]
Demand Cooling
≤19.0
≤12.0
≤8.0
≤5.0
≤4.0
≤2.0
≤1.5
kBtu/ft2 ≤24.0
Space
conditioning
(kWh/ft2) (7.034) (5.568) (3.517) (2.345) (1.465) (1.172) (0.586) (0.440)
energy per
[kWh/m2] [75.590] [59.842] [37.795] [25.197] [15.748] [12.598] [6.300] [4.724]
conditioned
Heating
floor area
≤6.0
≤7.0
≤7.5
≤8.0
≤8.5
≤9.0
≤9.5
Btu/h * ft2 ≤5.0
unit 4
(W/ft 2) (1.465) (1.758) (2.052) (2.198) (2.345) (2.491) (2.638) (2.784)
[W/m 2] [15.748] [18.898] [22.047] [23.622] [25.197] [26.772] [28.346] [29.921]
Peak
5
Load
Cooling
≤13.0
≤10.5
≤9.5
≤9.0
≤7.0
≤6.5
≤4.5
Btu/h * ft2 ≤8.5
(W/ft2) (2.491) (3.810) (3.077) (2.784) (2.638) (2.052) (1.905) (1.319)
[W/m2] [26.772] [33.071] [29.921] [29.921] [28.346] [22.047] [20.472] [14.173]
Fixed
≤0.25
≤0.25
≤0.23
≤0.19
≤0.19
≤0.18
≤0.15
≤0.13
window
Operable
≤0.33
≤0.33
≤0.30
≤0.23
≤0.23
≤0.22
≤0.19
≤0.17
Uunit
window
Entry/exit
Vertical
≤0.55
≤0.42
≤0.38
≤0.38
≤0.38
≤0.38
≤0.38
≤0.38
fenestration
door
and skylight
≤0.33
≤0.28
≤0.25
≤0.25
≤0.25
≤0.25
≤0.25
Skylight ≤0.38
performance
Dimensions of overhead (horizontal from face of glazing and vertical from
2, 3
bottom of glazing to underside of projection) and side (horizontal from edge
of glazing and perpendicular to face of glazing) projections that shade
SHGC
glazing shall be entered into the energy simulation tool. SHGC of glazing of
each individual glazed window, door and skylight shall also be entered into
the energy simulation tool.
1. Required building thermal envelope air leakage rate shall be tested in accordance with ASTM E779 at pressure
differential of 0.3 inch water gauge (75 pascals) or enclosed building air volume air exchange rate in accordance with
ASTM E779 or ASTM E1827 at pressure differential of 0.2 inch water gauge (50 pascals).
2. See R407.6.1 for minimum energy simulation tool capabilities.
3. Improved fenestration and skylight air leakage, U unit and SHGC performance is required if necessary to meet
other performance framework values in this table.
4. Based upon dry bulb temperature.
5. Based upon ACCA Manual J or other approved heating and cooling calculation methodology using interior design
conditions required by Section R302.1.

R407.4

Documentation. Documentation of the software used for the conditioned passive residence
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performance benchmark design and the parameters for the building shall be in accordance with Sections
R407.4.1 through R407.4.3.
R407.4.1 Compliance software tools. Documentation verifying the methods and accuracy of the
compliance software tools conform to the provisions of this section shall be provided to the code official.
R407.4.2 Compliance report. Compliance software tools shall generate a report that documents the
proposed design complies with Section R407.3. A compliance report on the proposed design shall be
submitted with the application for building permit. Upon completion of the building, a compliance report based
upon as-built condition of the building shall be submitted to the code official before a certificate of occupancy is
issued. Batch sampling of buildings to determine energy code compliance for all buildings in the batch shall be
prohibited.
Compliance reports shall include information in accordance with Sections R407.4.2.1 and R407.4.2.2. Where
the proposed design of a building on each site is different, compliance of the proposed design for the purposes
of the application for the building permit shall be based on the worst-case orientation, worst-case
configuration, worst-case building air leakage and worst-case duct leakage. Such worst-case parameters
shall be used as inputs to the compliance software for energy analysis.
R407.4.2.1 Compliance report for permit application. A compliance report submitted with application for
building permit shall include the following:
1. Building street address, or other building site identification.
2. A statement indicating that the proposed design complies with Section R407.3.
3. A statement indicating the air leakage rate in accordance with Section R402.4 that was presumed in
compliance software tool analysis.
4. A site specific energy analysis report that is in compliance with Section R407.3.
5. The name of individual performing analysis and generating the report.
6. The name and version of the compliance software tool.
R407.4.2.2 Compliance report for certificate of occupancy. A compliance report submitted for obtaining
a certificate of occupancy shall include the following:
1. Building street address, or other building site identification.
2. A statement indicating that the proposed design complies with Section R407.3.
3. As built air leakage rate in accordance with Section R402.4 determined during test(s) performed in
accordance with Section R402.4.1.2.
4. Summary of building component characteristics of the as-built building listed in Table R407.5
matching the inputs used in the compliance software tool as-built analysis.
5. A site specific as-built energy analysis report that is in compliance with Section R407.3.
6. The name of individual performing as-built analysis and generating the report.
7. The name and version of the compliance software tool.
R407.4.3 Additional documentation. The following documents shall be submitted when required by the
code official:
1. Copy of document summarizing building component characteristics of the proposed design in
accordance with Table R407.5 available during inspections by the code official or an approved
agency to compare each component installed with the inputs entered into the compliance software
tool. Inspections shall not be less than those required by Section R104.
2. Name of approved agency reviewing and verifying accuracy of compliance reports prior to
submission to the code official .
3. Name and qualifications of approved agency(ies) performing inspections and tests required by
Section R104.2 or verification (rating) where requested under Section R408.
R407.5 Building Specifications. The proposed design shall be configured and analyzed using input data
inclusive of building components listed in Table R407.5.

2016 ICC PUBLIC COMMENT AGENDA

Page 653

TABLE R407.5
SPECIFICATIONS OF THE CONDITIONED PASSIVE RESIDENCE PROPOSED DESIGN

BUILDING
COMPONENT

PROPOSED DESIGN
CHARACTERISTICS

QUANTITY OR % OF ANNUAL
ENERGY DEMAND
where requested by the code official

Above-grade walls

Type:

Total annual building thermal envelope
assemblies annual heat transmission
losses and/or gains

Gross Area:
U-factor:
Solar absorptance:
Emittance:
Basement and crawl Type:
space walls
Gross Area:
U-factor:
Above-grade floors

Type:
Gross Area:
U-factor:

Ceilings

Type:
Gross Area:
U-factor:

Roofs

Type:
Gross Area:
Solar absorptance:
Emittance:

Attics

Type (vented 1/300 ft 2 ceiling area
or unvented):

Foundations

Type:
Gross Area above grade:
Gross Area below grade:

Opaque doors

Area:
Orientation:
U-factor:

Vertical fenestration
other than opaque
doors

Total annual building thermal envelope
openings heat transmission losses
and/or gains

Total area (% of conditioned floor
area):
Orientation:
Area per orientation:

Total annual glazed opening solar
radiation gains

U-factor:
SHGC:
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Interior shade factor (none if not
included in design):
External shading type and PF:
Skylights

Area (% of roof gross area):
U-factor:
SHGC:

Thermally isolated
sunrooms

Separated via building thermal
envelope:

Total annual active space heating and/or
cooling demand if conditioned or semiheated space

Air exchange rate a, b Building envelope leakage rate:

Total annual heat losses and/or gains
Gross interior building volume at due to air leakage
0.2 w.g. (50 Pa) air changes per
hour (ACH):
Gross exterior building thermal
envelope surface area at 0.3 w.g.
(75 Pa) cfm/ft2:

Mechanical
ventilation

Mechanical ventilation
Supply (incoming outdoor) air:

Total annual mechanical ventilation air
heat and/or humidity losses and/or gains

Exhaust (outgoing indoor) air:
Difference (unbalance) of supply
and exhaust air:
Heat and/or humidity recovery
(efficiency if yes, or none):
Total annual mechanical ventilation fan
Annual vent fan energy use:
If not calculated by the energy
operation demand
simulation tool, use the following
equation:
kWh/yr = 0.03942 x CFA + 29.565 x
(Nbr + 1)
Internal gains

Annual gains:
If not calculated by the energy
simulation tool, use the following
equation:
17,900 + 23.8 x CFA + 4104 x Nbr
(Btu/day per dwelling unit)

Total annual internal heat gains

Internal mass

If not calculated by the energy
simulation tool, use the following
equation:
8 lbs. x CFA (for furniture and
contents)

NA

Structural mass

Floor slab type:

NA
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Basement wall type and insulation
location (inside or outside wall):
Other floor type:
Other wall type:
Ceiling/roof type:
Heating

system(s)c

Fuel type:
Equipment type:

Total annual active space heating
demand

Efficiency (AFUE, HSPF, EER,
COP):
Capacity:
Cooling system(s)c

Fuel type:
Equipment type:

Total annual active space cooling (and
dehumidification) demand

Efficiency (EER, SEER, COP):
Capacity:
Service water
heatingc

Fuel type:
Equipment type:

Total annual service water heating
demand

Efficiency (EF, COP):
Capacity:
Presumed gallons/day/occupant:
Thermal distribution
systema

Type (air duct, fluid piping or wire
resistance):

Total annual fan and/or pump energy
demand

Insulation type and R-value:
Duct leakage results
System total cfm at fan/unit:
System total at diffusers:
Difference between total at
fan/unit and diffusers:
Thermostat

Type: (analogue or digital):

NA

Heating temperature setpoint:
Cooling temperature setpoint:
Lighting

Type(s) (% by type):

Total annual lighting demand

Total wattage of permanent fixtures
(indoor and outdoor):
Estimated total wattage of plug-in
fixtures (indoor):
Appliances

Types:

Total annual appliance demand

Annual demand for each fixture:
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Miscellaneous
Electrical Loads
(MEL) (plug loads)

Types of plug-in items:

Total estimated annual MEL demand

For SI: 1 ft 2 = 0.093 m 2 , 1 Btu = 1055 J (0.293 W), 1 lb/ft 2 = 4.88 kg/m 2 , 1 gallon (US) - 3.785 L, ºC = (ºF32)/1.8, 1 degree = 0.79 rad.
a. Where required by the code official , testing shall be conducted by anapproved agency .
b. Where testing by an approved agency has not been conducted to determine air leakage rate and mechanical
ventilation rate, the combined air exchange rate for infiltration and mechanical ventilation shall be determined in
accordance with Equation 43 of the 2001 ASHRAE Handbook of Fundamentals , page 26.24 and the "Whole-house
Ventilation" provisions of 2001 ASHRAE Handbook of Fundamentals , page 26.19 for intermittent mechanical
ventilation.
c. When multiple heating, cooling or water heating systems using different fuel types, the capacities and fuel types
shall be weighted in accordance with their respective loads.

R407.6 Calculation software tools. Calculation software shall be in accordance with Sections R407.6.1
through R407.6.3.
R407.6.1 Minimum capabilities. Calculation procedures used to comply with this section shall be with
software tools capable of calculating annual source energy demand of all building elements of the proposed
design and shall include the following capabilities:
1. Calculation of bulk whole-building or whole dwelling unit (as single zone) sizing for the heating and
cooling equipment in the proposed design residence in accordance with Section R403.7.
2. Climate data for a full calendar year (8760 hours) and shall reflect approved coincident hourly data
for temperature, solar radiation, humidity, and wind speed representative for the site in which the
proposed design is located. For cities and urban regions with several climatic data sets, and for
locations where recorded weather data is not available, the individual performing the analysis shall
select a data set that best represents the climate at the site. Code official may request or approve
the data set selected.
3. Calculations that account for the effects of indoor and outdoor temperatures, building specific
location and orientation solar radiation gains and part load ratios on the performance of heating,
ventilating and air conditioning equipment based on climate and equipment sizing.
4. Calculate glazed wall, window, door and skylight U-factor specific to each wall or roof opening by
summing (U frame x Area frame ) + (U glazing x Area glazing ) + (ψ glazing spacer x Length glazing spacer ) + (ψ
perimeter installation gap x Length perimeter installation gap ) and dividing by the Area of the wall or roof
opening.
5. Calculate affects of solar radiation gains at glazed walls, windows, doors and skylights based upon
orientation, shading from overhead and side projections at each roof opening and SHGC of glazing.
R407.6.2 Specific approval. Performance analysis tools meeting the applicable sections of Section R407
shall be permitted to be approved. Tools shall be approved based upon meeting a specified threshold for a
jurisdiction or climate zone. The code official shall approve tools for a specified application or limited scope.
R407.6.3 Input values. When calculations require input values not specified by Sections R402, R403,
R404 and R407, those input values shall be taken from an approved source.
Reason: Intial building energy conservation standards in both the US and Canada were established in the mid to late 1970's.
These initial standards were based upon prescriptive performance requirements for the building envelope, HVAC systems, water
heating systems, lighting and electrical systems. Meeting prescriptive performance requirements remain compliance options
within the ICC IECC and the NRCC NBC Part 9. As these standards evolved, building 'tradeoff' and 'proposed building
performance comparison to a pre-specified reference building' and 'energy rating value based upon proposed building
performance comparison to a pre-specified reference building' compliance options have been added based upon capability of
computer software. These added compliance options allow increased flexibility for building designers. All current compliance
options are comparisons to a building meeting pre-specified component performance levels.
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The US DOE/EPA has documented Source Energy Use intensity for over 28 billion ft2 in 260,000 private and public buildings
accross 50 States in 13 building types representing 40% of the commercial market using the Energy Star Portfolio Manager. The
Canadian National Governmant has documented 40,000 crown-owned building CO2e emissions levels based upon source
energy use. BOMA of Canada has determined site energy use intensity for 8 building types including multi-unit residential
buildings.
NREL has determined source energy factors for distributed electricity in all of the interconnected electrical grids in the US. The
average source energy factor value of distributed electricity and all other fossil fuels has been included in the IECC Section R405
since its 2012 edition and matches the NREL and Natural Gas Codes and Standards Research Consotium study national
average values.
Based upon collected information, capability of current computer software and existing performance benchmark meeting
buildings, meeting a performance energy use intensity benchmark is possible without the need to compare to a reference building
with pre-specified components.
The proposed benchmark alternative is a proven methodology in 10's of thousands of buildings throughout the world (including
multi-unit residences, high rise residences and and one-two family dwellings) and has even become the minimum compliance
requirement in countries such as Belgium. President George W. Bush's executive order 13514 requiring, starting in 2020, all US
federally owned buildings to reduce their fossil fule energy generated energy use 100% by 2030 will require determining and
reducting a buildings energy use intensity.
Buildings currently meeting the 3-pillar performance metric are in most cases, regardless of occupancy or climate zone,
designed to meet a single set of values:
1. ≤ 0.6 Air changes/hour (0.01/minute) building enclosed volume building envelope air leakage rate. Purpose is to mitigate
airborne moisture movement through and condensation within envelope assemblies and reduce space conditioning energy
demand.
2. ≤ 120 kWh/m2 * year (38.1 kBtu/ft2 * year) [11.1 kWh/ft2 * year] total annual source (primary) energy demand. Purpose is to
cap total CO2 emissions in effort to combat global warming/climate change. The value selected is based upon meeting the <2ºC
(<3.6ºF) global average temperature increase.
3. ≤ 15 kWh/m2 * year (4.75 kBtu/ft2 * year) [1.4 kWh/ft2 * year] space conditioning annual demand OR ≤ 10 W/m2 (3.17 Btu/ft2)
[0.93 W/ft2] peak space conditioning load. Value was originally based upon peak active space conditioning load limited to
amount that could be delivered through air distribution system in quantity that is limited to only that required for ventilation.
The third value above was developed in the early 1990's for the climate of central Europe (comparable to climate zone 4B in the
US). A more recent study, funded by the USDOE, for all of the climate zones in the US and Canada determined values that
varied depending on several factors including HDD, CDD, available solar radiation and variation in distributed electricity cost for
the location. That herein proposed is a simplified tabular approach to that study's results such that no value in the table is more
restrictive (more difficult performance level) than any value, by climate zone, established by the study.
As compared to second value above, values proposed are based upon information gathered for existing buildings in the US and
Canada of multiple occupancy types. Those buildings were not buildings designed to meet a performance benchmark standard
and thus values are reflective of energy use intensity of existing building stock performance levels as of December of 2011. The
values included in proposal table are based upon a 35-45% total demand reduction between December of 2011 and December
of 2018, when the new code edition is likely to be published and adopted by jurisdictions.
As compared to first value above, the values proposed are slightly less restrictive and facilitate measure based upon surface
area of building envelope rather than enclosed building volume so as to match measure currently within the IECC commercial
provisions, ANSI/ASHRAE/IES Standard 90.1 and US Army Core of Engineers protocol. The 75 Pascal and suface area
measure is also in parallel to the definition of 'air impermeable'.
The proposed method of compliance is aligned with goals and results in a measure of performance easily understood by
consumers - and energy use intensity value that parallels the mpg value concept for vehicles.
Added definitions are written so as not to conflict with other I-Codes.

Bibliography: 2015 ICC IECC Residential Provions Chapter 4, Section R401.2
2015 ICC IECC Residential Provisions Chapter 4, Section R405.3
NREL Technical Report NREL/TP-550-38617, revised June 2007 http://www.nrel.gov/docs/fy07osti/38617.pdf
(http://www.nrel.gov/docs/fy07osti/38617.pdf)
Natural Gas Codes and Standards Research Consortium Source Energy and Emission Factors for Building Energy
Consumption, August 2009 http://s3.amazonaws.com/zanran_storage/www.aga.org/ContentPages/220158860.pdf
(http://s3.amazonaws.com/zanran_storage/www.aga.org/ContentPages/220158860.pdf)
NRC of Canada NECB development overview http://www.firecomm.gov.mb.ca/docs/necb_overview_sept2014.pdf
(http://www.firecomm.gov.mb.ca/docs/necb_overview_sept2014.pdf)
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BOMA BESt application guide and energy performance benchmarking, Module 5 pages 63 through
78 http://www.bomabest.com/wp-content/uploads/BOMA-BESt-V2-Application-Guide-FULL.pdf (http://www.bomabest.com/wpcontent/uploads/BOMA-BESt-V2-Application-Guide-FULL.pdf)
Energy Star Portfolio Manager data trends energy use
benchmarking http://www.energystar.gov/sites/default/files/buildings/tools/DataTrends_Energy_20121002.pdf
(http://www.energystar.gov/sites/default/files/buildings/tools/DataTrends_Energy_20121002.pdf)
US General Services Administration requirement to follow Energy Independance and Security Act executive order
13514 http://www.gsa.gov/portal/content/104462 (http://www.gsa.gov/portal/content/104462)
Government of Canada goals for sustainability in Crown-owned buildings http://ec.gc.ca/dd-sd/default.asp?
lang=En&n=D39CB7AC-1#ftn2a (http://ec.gc.ca/dd-sd/default.asp?lang=En&n=D39CB7AC-1#ftn2a)

Cost Impact: Will not increase the cost of construction
First, the addition of this compliance methodology does not mandate its use. Other existing compliance options may continue to
be used.
Already constructed residential buildings throughout the world including within the US have been constructed without a
construction cost premium. As passive building design strategies associated with the building envelope reduce space
conditioning loads, often substantially, the increased costs associated with building enevelope component materials and labor
are offset by the reduced size and sometimes complextity of space conditioning systems. Where, on smaller scale buildings, the
construction cost reduction of smaller space conditioning systems does not completely offset the increased construction cost of
improved building envelope materials and labor, the reduction in operating cost causes a nuetral or reduced cost of ownership.
Passive building design measures often do not result in any construction cost increase, simply making informed decisions during
the design process.

CE23-16 Part II : R401.2ZIMMER11958

Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: This code language is much too confusing. The code already provides options so there is a path availble for
passive solar.

Assembly Action:

None

Individual Consideration Agenda
Proponent : Marc Nard, representing Portland Cement Association (mnard@cement.org) requests
Approve as Submitted.
Commenter's Reason: This code change proposal adds a new compliance alternative which would allow building designers,
builders and owners for conditioned passive buildings. It specifically allows them to meet benchmark criteria through benchmark
performance based energy modeling software without requiring additional energy modeling or the associated documentation
associated with current compliance pathways. By allowing this new compliance methodology it will reduce project costs and
eliminate building evaluation and testing that fails to improve overall building performance. This new method introduces a more
sophisticated compliance option which should not be rejected based simply on it not currently being as familiar a process.
CE23-16 Part II
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CE24-16 Part I
IECC: C303.1.2.
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
C303.1.2 Insulation mark installation. Insulating materials shall be installed such that the manufacturer's R-value mark is
readily observable upon inspection. For insulation materials that are installed without an observable manufacturer's R-value
mark, such as blown or draped products, the insulation installer shall place an insulation certificate in a conspicuous location
within the building, immediately after installing the insulation. Such certificate shall certify the installed R-value of the insulation
material.
Reason: More and more insulation products are being developed and installed that do not come with a manufacture's R-value
marking. Primarily these are blown insulation materials that are dependent on the density of the blown product installation to
ensure proper R-value of the material. Many materials can be blown at different densities to achieve different R-values and
there is no visible way to verify if the required or specified R-value has been achieved. In lieu of mandating density Quality
Assurance checks on the installation of blown insulation material a requirement that the installer of the material certify the Rvalue of the installation will allow the Code Official, Energy Rater, HVAC contractor, and others who must utilize the R-value for
calculations or verification of the code, to be satisfied that what is installed actually meets the R-value requirements.
Other insulation materials that often are installed without observable R-value Marks include vinyl draped or fiberglass batt
material that is marked with a color that blends into the color of the fiberglass. In addition, most batt material is marked in one
location and or one side of the material so when it is cut to fit in a rim joist, for example, it is not visible to the inspector.
In order to right size HVAC systems, create an accurate computer model for the EIR or simulated performance path, and/or
properly verify code required R-values, "observable" should be enforced consistently and inspectors should not have to search
or question what they are looking at. A certificate that certifies the installed materials R-value per component left at the time of
the install rather than just at final will solve this issue.

Cost Impact: Will not increase the cost of construction
Cost of construction should not increase as documentation of the installation is already required. This proposal only clarifies
that the documentation must be left at the time of the installation (rough stage of construction) as well as when attic blow or
other secondary trips are made or needed.
CE24-16 Part I :
C303.1.2SCHWARZ13815
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: This text belongs in Section 303.1.1. Depth markers and packaging markings are sufficient. There was
concern for the term "certificate" which has legal ramifications and the code would be requiring contractors to certify something.
Disapproval is consistent with the action taken on Part II of the proposal. The certificate might not remain in place during the
construction process.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. requests Approve as Modified by this Public Comment.
Further Modify as Follows:
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2015 International Energy Conservation Code
C303.1 Identification. Materials, systems and equipment shall be identified in a manner that will allow a determination of
compliance with the applicable provisions of this code.
C303.1.1 Building thermal envelope insulation. An R-value identification mark
Insulating materials shall be applied by manufactured with R-value identification marks and installed such that the manufacturer
to each piece of 'sbuilding thermal envelope R-value mark is readily observable upon inspection. For insulation 12 inches
(305 mm) materials that are installed without an observable manufacturer's R-value mark, such as blown, draped, sprayed,
layered or greater in width. Alternately insulated siding products, the insulation installers installer shall provide a certification
create an insulation certificate immediately after installing the insulation listing the, location, type, manufacturer, installed
density, installed thickness, and R-value of insulation installed in for each element insulated component of the building thermal
envelope. For blown or sprayed The insulation (fiberglass and cellulose), the initial installed thickness, settled thickness,
settled R-value, installed density, coverage area and number of bags installed certificate shall be listed on the certification. For
sprayed polyurethane foam (SPF) insulation, certify the installed thickness R-value of the areas covered and R-value of
installed thickness shall be listed on the certification. For insulated siding, the R-value shall be labeled on the product's
package insulation material and shall be listed on signed, and dated by the certification. The insulation installer shall sign, date
and post left for the certification code official in a conspicuous location on the job site for review and documentation.
C303.1.1.1 Blown or sprayed roof/ceiling insulation. The thickness of blown-in or sprayed roof/ceiling insulation (fiberglass
or cellulose) shall be written in inches (mm) on markers that are installed at least one for every 300 square feet (28 m2)
throughout the attic space. The markers shall be affixed to the trusses or joists and marked with the minimum initial installed
thickness with numbers not less than 1 inch (25 mm) in height. Each marker shall face the attic access opening. Spray
polyurethane foam thickness and installed R-value shall be listed on certification provided by the insulation installer.
C303.1.2 Insulation mark installation. Insulating materials shall be installed such that the manufacturer's R-value mark is
readily observable upon inspection. For insulation materials that are installed without an observable manufacturer's R-value
mark, such as blown or draped products, the insulation installer shall place an insulation certificate in a conspicuous location
within the building, immediately after installing the insulation. Such certificate shall certify the installed R-value of the insulation
material.
Commenter's Reason:
Section R301.1.1, and section R303.1.2 already overlap and are confusing and section R303.1.1.1 addresses attic blown
insulation which can be confused with R301.1.1 a blown insulation description that better describes attic blown rather than
wall or floor blown insulation. The committee suggested that this proposal belonged in R303.1.1 code, so I believe that
this revision of the proposal should be allowed to clean up these section of the code.
Only one trade partner can accurately determine the R-value of installed loose fill insulation. Asking that trade partner to
certify the R-value of the material they installed is important quality control and conforms with the federal trade
commission's 16CFR part 460 R-value rules. Accurate R-value representation is needed for the development of the HERS
index (ERI score) and is now more often needed for mortgage loans and appraisals. Lastly, the code already askes for a
certificate and specifically uses the term certification so this is not a new concept with unknown legal ramifications. Rather
this proposal clarifies what is needed.
The updated proposal is looking for the certification to be placed in a conspicuous location specifically for the code official
or third party review. It is not meant to be permanently adhered to the home. Section R401.3 Certificate addresses a
certificate that is permanently installed in the home.

CE24-16 Part I
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

CE24-16 Part II
R303.1.2 (IRC N1101.10.2)
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
Revise as follows:
R303.1.2 (N1101.10.2) Insulation mark installation. Insulating materials shall be installed such that the manufacturer's
R-value mark is readily observable upon inspection. For insulation materials that are installed without an observable
manufacturer's R-value mark, such as blown or draped products, the insulation installer shall place an insulation certificate
in a conspicuous location within the building, immediately after installing the insulation. Such certificate shall certify the
installed R-value of the insulation mater
Reason: More and more insulation products are being developed and installed that do not come with a manufacture's Rvalue marking. Primarily these are blown insulation materials that are dependent on the density of the blown product
installation to ensure proper R-value of the material. Many materials can be blown at different densities to achieve
different R-values and there is no visible way to verify if the required or specified R-value has been achieved. In lieu of
mandating density Quality Assurance checks on the installation of blown insulation material a requirement that the installer
of the material certify the R-value of the installation will allow the Code Official, Energy Rater, HVAC contractor, and others
who must utilize the R-value for calculations or verification of the code, to be satisfied that what is installed actually meets
the R-value requirements.
Other insulation materials that often are installed without observable R-value Marks include vinyl draped or fiberglass batt
material that is marked with a color that blends into the color of the fiberglass. In addition, most batt material is marked in
one location and or one side of the material so when it is cut to fit in a rim joist, for example, it is not visible to the
inspector.
In order to right size HVAC systems, create an accurate computer model for the EIR or simulated performance path, and/or
properly verify code required R-values, "observable" should be enforced consistently and inspectors should not have to
search or question what they are looking at. A certificate that certifies the installed materials R-value per component left at
the time of the install rather than just at final will solve this issue.

Cost Impact: Will not increase the cost of construction
Cost of construction should not increase as documentation of the installation is already required. This proposal only
clarifies that the documentation must be left at the time of the installation (rough stage of construction) as well as when
attic blow or other secondary trips are made or needed.
CE24-16 Part II :
R303.1.2SCHWARZ13816
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: This is redundant with the requirements for Section R303.1.1.1. Some code officials do not what this
information posted on the electrical panel.
Assembly Action:
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CE25-16 Part I
IECC: , C202 (New), C303.1.1.
Proposed Change as Submitted
Proponent : Amanda Hickman, InterCode Incorporated, representing Reflective Insulation Manufacturers Association
International (amanda@intercodeinc.com); Vickie Lovell, representing Fire Safe North America (vickie@intercodeinc.com)
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
EMITTANCE. The ratio of the radiant heat flux emitted by a specimen to that emitted by a blackbody at the same temperature
and under the same conditions.
SECTION C202 DEFINITIONS
REFLECTIVE INSULATION. A material installed in an assembly consisting of one or more surfaces having an emittance of 0.1
or less with at least one low-emittance surface that faces an unventilated cavity with a continuous border of building
components.
Revise as follows:
C303.1.1 Building thermal envelope insulation. An R-value identification mark shall be applied by the manufacturer to each
piece of building thermal envelope insulation 12 inches (305 mm) or greater in width. Alternately, the insulation installers shall
provide a certification listing the type, manufacturer and R-value of insulation installed in each element of the building thermal
envelope. For blown or sprayed insulation (fiberglass and cellulose), the initial installed thickness, settled thickness, settled Rvalue, installed density, coverage area and number of bags installed shall be listed on the certification. For sprayed
polyurethane foam (SPF) insulation, the installed thickness of the areas covered and R-value of installed thickness shall be
listed on the certification. For reflective insulation, the number of reflective sheets, the number and thickness of each enclosed
air space and the R-value, shall be listed on the certification. For insulated siding, the R-value shall be labeled on the product's
package and shall be listed on the certification. The insulation installer shall sign, date and post the certification in a
conspicuous location on the job site.
Reason: The section at present incorporates requirements that are specific to blown or sprayed fiberglass, cellulose insulation
and sprayed polyurethane foam insulation together with general requirements for thermal envelope insulation materials. The
code, however, is silent on reflective insulations.
The proposal adds specific requirements similar to those for the other insulation materials (as well as appropriate definitions)
for a type of material, reflective insulation, that has been in the market place for over 25 years and has had nationwide
distribution and installation. These products are well established and have two associated ASTM Standards, ASTM C727,
Standard Practice for Installation and Use of Reflective Insulation in Building Constructions, and ASTM C1224, Standard
Specification for Reflective Insulation for Building Applications.
Many states and jurisdictional codes already include references on reflective insulation; the list follows:
IBC 2015 – Section 720; 2613
FL – 2007 Florida Building Code, Section 719.1; 719.2.1 & Table 13-C1.2.3 & ASTM References Subchapter 13-3
(C1224)
FL – 2010 Florida Building Code, Table 303.2 (ASTM Standards C1224 & C727)
FL – 2015 Florida Building Code, Table 303.2.1 (ASTM Standards C1224 & C727)
MN - Thermal Insulation Standards 2015, Section 7640.0130, Subpart 7
CA – Title 24, 2013, Reference Residential Appendices, Envelope Measures, RA4.2.1
The purpose of this proposal is to incorporate into the IECC language that clarifies the pertinent requirements regarding
reflective insulation R-values that are based on ASTM standards and shall be listed on certifications.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction because only information regarding reflective insulation is being added.
CE25-16 Part I :
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C303.1.1HICKMAN12285
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: More information is needed on air space requirements and installation. The proposal does not address the
air movement issue. Product test standards need to be introduced into the code. The proposed text does not fit in Section
C303.1.1 and should be in a separate subsection. The definition fails to provide intent for this product.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Amanda Hickman, InterCode Incorporated, representing Reflective Insulation Manufacturers
Association International (amanda@intercodeinc.com) requests Approve as Submitted.
Commenter's Reason: RIMA-I strongly disagrees with the "Commercial Committee's Reason" for disapproval of this proposal.
The purpose of this code change proposal was put forth by RIMA for the following reasons:
Clarify the primary "identifying" characteristic of reflective insulation.
Add important definitions to the code that clarify important information related to an established product in the market
place.
We strongly disagree with the Commercial Committee's disapproval of this proposal. The Residential Committee approved the
language since they recognized the usefulness of this language and they stated, "...This language provides good information
for identification of these products". Unfortunately, the opposition put forth a number of inaccurate and highly misleading
statements in order to confuse the discussion.
The Commercial Committee's "Reason Statement" and disapproval of this proposal, is evidence that there was, and is, much
confusion regarding these widely used products, which is precisely why the proposed language is needed in the code.
"Installation" is not included in the scope of this section; installation is addressed in Section C303.2
Section 303.1 is titled "Identification" which is the primary intent of the proposed language.
There is continued misunderstanding about the difference between radiant barriers and reflective insulation: radiant
barriers are installed in open air spaces that are ventilated; reflective insulation products are installed in enclosed air
spaces that are not ventilated.
Typical construction methods are utilized for assemblies that are tested per C1363 (hot box), no special sealing or
gasketing is incorporated into the design and building of these tested assemblies.
ASTM consensus test methods are utilized for testing reflective insulation, foam and fiberglass.
Air flow in these systems, due to their location adjacent to the air barrier, is insignificant.
There is an ICC-ES Acceptance Criteria, AC02, that is current and was originally published in 2004.

CE25-16 Part I
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CE25-16 Part II
R202 (New) [IRC N1101.6 (New)], R303.1.1 (IRC N1101.10.1)
Proposed Change as Submitted
Proponent : Amanda Hickman, InterCode Incorporated, representing Reflective Insulation Manufacturers Association
International (amanda@intercodeinc.com); Vickie Lovell, representing Fire Safe North America (vickie@intercodeinc.com)
2015 International Energy Conservation Code
Add new definition as follows:
R202 (N1101.6) EMITTANCE. The ratio of the radiant heat flux emitted by a specimen to that emitted by a blackbody at the
same temperature and under the same conditions.
R202 (N1101.6) REFLECTIVE INSULATION. A material installed in an assembly consisting of one or more surfaces having an
emittance of 0.1 or less with at least one low-emittance surface that faces an unventilated cavity with a continuous border of
building components.
Revise as follows:
R303.1.1 (N1101.10.1) Building thermal envelope insulation. An R-value identification mark shall be applied by the
manufacturer to each piece of building thermal envelope insulation 12 inches (305 mm) or greater in width. Alternately, the
insulation installers shall provide a certification listing the type, manufacturer and R-value of insulation installed in each element
of the building thermal envelope. For blown or sprayed insulation (fiberglass and cellulose), the initial installed thickness,
settled thickness, settled R-value, installed density, coverage area and number of bags installed shall be listed on the
certification. For sprayed polyurethane foam (SPF) insulation, the installed thickness of the areas covered and R-value of
installed thickness shall be listed on the certification. For reflective insulation, the number of reflective sheets, the number and
thickness of each enclosed air space and the R-value, shall be listed on the certification. For insulated siding, the R-value shall
be labeled on the product's package and shall be listed on the certification. The insulation installer shall sign, date and post the
certification in a conspicuous location on the job site.
Reason: The section at present incorporates requirements that are specific to blown or sprayed fiberglass, cellulose insulation
and sprayed polyurethane foam insulation together with general requirements for thermal envelope insulation materials. The
code, however, is silent on reflective insulations.
The proposal adds specific requirements similar to those for the other insulation materials (as well as appropriate definitions)
for a type of material, reflective insulation, that has been in the market place for over 25 years and has had nationwide
distribution and installation. These products are well established and have two associated ASTM Standards, ASTM C727,
Standard Practice for Installation and Use of Reflective Insulation in Building Constructions, and ASTM C1224, Standard
Specification for Reflective Insulation for Building Applications.
Many states and jurisdictional codes already include references on reflective insulation; the list follows:
IBC 2015 – Section 720; 2613
FL – 2007 Florida Building Code, Section 719.1; 719.2.1 & Table 13-C1.2.3 & ASTM References Subchapter 13-3
(C1224)
FL – 2010 Florida Building Code, Table 303.2 (ASTM Standards C1224 & C727)
FL – 2015 Florida Building Code, Table 303.2.1 (ASTM Standards C1224 & C727)
MN - Thermal Insulation Standards 2015, Section 7640.0130, Subpart 7
CA – Title 24, 2013, Reference Residential Appendices, Envelope Measures, RA4.2.1
The purpose of this proposal is to incorporate into the IECC language that clarifies the pertinent requirements regarding
reflective insulation R-values that are based on ASTM standards and shall be listed on certifications.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction because only information regarding reflective insulation is being added.
CE25-16 Part II :
R202 (NEW)LOVELL12295
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Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: Although there are unresolved issues about the insulating value when installed, this language provides good
information for identification of these products.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Amanda Hickman, InterCode Incorporated, representing Reflective Insulation Manufacturers
Association International (amanda@intercodeinc.com) requests Approve as Submitted.
Commenter's Reason: We support the IECC Residential Committee's action on this proposal for Approve as Submitted. The
committee reasoned that this language is needed in the code because "...this language provides good information for
identification of these products." This proposal does not mandate the use of a reflective insulation.
The purpose of this code change proposal was put forth by RIMA for the following reasons:
Clarify the primary "identifying" characteristic of reflective insulation.
Add important definitions to the code that clarify important information related to an established product in the market
place for the code official.
There is continued misunderstanding about the difference between radiant barriers and reflective insulation; radiant
barriers are installed in open air spaces that are ventilated; reflective insulation products are installed in enclosed air
spaces that are not ventilated.
Typical construction methods are utilized for assemblies that are tested per C1363 (hot box), no special sealing or
gasketing is incorporated into the design and building of these tested assemblies.
Air flow in these systems, due to their location adjacent to the air barrier, is insignificant.
There is an ICC-ES Acceptance Criteria, AC02, that is current and was originally published in 2004.

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Disapprove.
Commenter's Reason: This PC coordinates the IECC-C and IECC-R a manner consistent with the commercial energy
committee decision to disapprove. It was recognized by both committees that the proposal has "unresolved issues" and that
"more information is needed" to support appropriate use and application of the product. It is not appropriate to bring a material
into the code with only partial information, particularly when the missing information deals with its primary function, in this case
thermal performance under varying conditions of use, including appropriate limitations of use. For these and other reasons,
warnings have been issued by EPA EnergyStar and others regarding the application of these materials for energy conservation
purposes.
Proponent : Shaunna Mozingo, City of Cherry Hills Village, Colorado Code Consulting, representing Colorado
Chapter of ICC Energy Code Development Committee (smozingo@coloradocode.net) requests Disapprove.
Commenter's Reason: The definition of Emmittance seems fine but the reflective insulation portion is defining the application
installation requirements that don't belong in a definition. Also, adding this to C303.1.1 makes it sound like reflective insulation
is already permitted to be installed by code but it hasn't been approved anywhere within the code yet. Air and thermal
insulation are different, we are not able to create another formula for R-value. How will Raters and others assess the value?
The Colorado Chapter of ICC agrees with the Commercial Energy Committee's reasons for disapproval.
CE25-16 Part II
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CE27-16 Part I
IECC: C202, C202 (New), C303.1.1.
Proposed Change as Submitted
Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National Roofing
Contractors Association (NRCA) (jwilen@nrca.net)
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
GENERAL DEFINITIONS
CERTIFICATE OF COMPLIANCE. A certificate stating that materials and products meet specified standards or that work was
done in compliance with approved construction documents.
Revise as follows:
C303.1.1 Building thermal envelope insulation. An R-value identification mark shall be applied by the manufacturer to each
piece of building thermal envelope insulation 12 inches (305 mm) or greater in width. Alternately, the insulation installers shall
provide a certification listing the type, manufacturer and R-value of insulation installed in each element of the building thermal
envelope. For blown or sprayed insulation (fiberglass and cellulose), the initial installed thickness, settled thickness, settled Rvalue, installed density, coverage area and number of bags installed shall be listed on the certification. For sprayed
polyurethane foam (SPF) insulation, the installed thickness of the areas covered and R-value of installed thickness shall be
listed on the certificationcertificate of compliance. For insulated siding, the R-value shall be labeled on the product's package
and shall be listed on the certification. The insulation installer shall sign, date and post the certification in a conspicuous
location on the job site.
Reason: The purpose of this change is to use terminology consistently throughout the I-Codes. In IECC Section C303.1.1 the
term "certification" is used. There is a defined term in IBC for "certificate of compliance" that describes the intent of
"certification" as it is used in this section. This change replaces "certification" with ""certificate of compliance" and adds the
definition for "certificate of compliance" from IBC.
Cost Impact: Will not increase the cost of construction
The proposed change adds a definition and provides clarification for an existing section. The stringency of the existing code
requirement is not changed due to this change so the cost of construction will be unchanged.
CE27-16 Part I :
C303.1.1-WILEN
AIA CDT
RRO13595
Public Hearing Results

Part I
Committee Action:

Approved as Modified

Modification:
C303.1.1 Building thermal envelope insulation. An R-value identification mark shall be applied by the manufacturer to each
piece of building thermal envelope insulation 12 inches (305 mm) or greater in width. Alternately, the insulation installers shall
provide a certification certificate of compliance listing the type, manufacturer and R-value of insulation installed in each element of
the building thermal envelope. For blown or sprayed insulation (fiberglass and cellulose), the initial installed thickness, settled
thickness, settled R-value, installed density, coverage area and number of bags installed shall be listed on the
certificationcertificate of compliance. For sprayed polyurethane foam (SPF) insulation, the installed thickness of the areas covered
and R-value of installed thickness shall be listed on the certificate of compliance. For insulated siding, the R-value shall be labeled
on the product's package and shall be listed on the certificationcertificate of compliance. The insulation installer shall sign, date
and post the certification certificate of compliance in a conspicuous location on the job site.
Committee Reason: Approval is based on the proponent's published reason statements. The modification completes what the
proposal intended to do in Section 303.1.1.
Assembly Action:
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Individual Consideration Agenda
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Disapprove.
Commenter's Reason: CE27 came to the attention of SEHPCAC because of the inconsistency of action between the
Commercial and Energy Code Development Committees. A key goal of the SEHPCAC is to minimize inconsistency between
the two halves of the IECC where the same topic is being addressed. SEHPCAC also opposed this proposal at the Louisville
hearings.
This seems to be a solution looking for a problem – and if adopted – will create a new set of problems. The Residential
committee called out the confusion between certificates and certificate of conformance. This change has the potential of being
applied to other materials. We know that wasn't the intent of the proponent, but the language could lead to such a
misapplication. We are not convinced this change is needed.
In this case the SEHPCAC feels the best way to achieve consistency between IECC code halves is to disapprove Part I of
CE27.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

CE27-16 Part I
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

CE27-16 Part II
R202 (New) [IRC N1101.6 (New)], R303.1.1 (IRC N1101.10)
Proposed Change as Submitted
Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National Roofing
Contractors Association (NRCA) (jwilen@nrca.net)
2015 International Energy Conservation Code
R202 (N1101.6) GENERAL DEFINITIONS
Add new definition as follows:
CERTIFICATE OF COMPLIANCE.
A certificate stating that materials and products meet specified standards or that work was done in compliance with
approved construction documents.
Revise as follows:
R303.1.1 (N1101.10.1) Building thermal envelope insulation. An R-value identification mark shall be applied by the
manufacturer to each piece of building thermal envelope insulation 12 inches (305 mm) or greater in width. Alternately, the
insulation installers shall provide a certification listing the type, manufacturer and R-value of insulation installed in each
element of the building thermal envelope. For blown or sprayed insulation (fiberglass and cellulose), the initial installed
thickness, settled thickness, settled R-value, installed density, coverage area and number of bags installed shall be listed
on the certification. For sprayed polyurethane foam (SPF) insulation, the installed thickness of the areas covered and Rvalue of installed thickness shall be listed on the certificationcertificate of compliance. For insulated siding, the R-value
shall be labeled on the product's package and shall be listed on the certification. The insulation installer shall sign, date
and post the certification in a conspicuous location on the job site.
Reason: The purpose of this change is to use terminology consistently throughout the I-Codes. In IECC Section C303.1.1
the term "certification" is used. There is a defined term in IBC for "certificate of compliance" that describes the intent of
"certification" as it is used in this section. This change replaces "certification" with ""certificate of compliance" and adds the
definition for "certificate of compliance" from IBC.
Cost Impact: Will not increase the cost of construction
The proposed change adds a definition and provides clarification for an existing section. The stringency of the existing
code requirement is not changed due to this change so the cost of construction will be unchanged.
CE27-16 Part II :
R202-WILEN AIA
CDT RRO13596
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: This creates too much confusion between "certificates" and "certificate of conformance".
Assembly Action:
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CE28-16 Part I
IECC: , C202 (New), C303.1.5 (New).
Proposed Change as Submitted
Proponent : Amanda Hickman, InterCode Incorporated, representing Reflective Insulation Manufacturers Association
International (amanda@intercodeinc.com); Vickie Lovell, representing Reflective Insulation Manufacturers Association
International(vickie@intercodeinc.com)
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
EMITTANCE. The ratio of the radiant heat flux emitted by a specimen to that emitted by a blackbody at the same temperature
and under the same conditions.
SECTION C202 DEFINITIONS
RADIANT BARRIER. A material having a low emittance surface of 0.1 or less installed in building assemblies.
Add new text as follows:
C303.1.5 Radiant barrier. The emittance of radiant barriers shall be 0.1 or less. Radiant barriers shall comply with ASTM
C1313/C1313M.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
ASTM C1313/C1313M-13 Standard Specification for Sheet Radiant Barriers for Building Construction Applications.
Reason: This proposal DOES NOT require the use of radiant barriers. But rather does require that WHEN radiant barriers are
used, they comply with the appropriate ASTM standard. Furthermore this proposal provides important information to the code
user and code enforcement community regarding radiant barriers.
The definition for "Radiant Barrier" was approved in the last cycle and is included in the 2015 IBC.
Radiant barriers follow two ASTM Standards – ASTM C1313/C1313M, "Standard Specification for Sheet Radiant Barriers for
Building Construction Applications," and ASTM C1744, "Standard Practice for Installation and Use of Radiant Barrier Systems
(RBS) in Commercial/Industrial Building Construction".
The proposed language is being included in this section specifically because the American Society for Testing and Materials
(ASTM) classifies radiant barriers as thermal insulation. The ASTM committee C16 on Thermal Insulation includes published
standards for this product. Subcommittee C16.21 deals specifically with reflective products, which include reflective insulation,
radiant barrier and interior radiation control coatings. C16.21 develops standards and practices for these reflective building
material thermal insulating products.
Radiant barrier products include a surface with an emittance of 0.1 or less that is installed in roof assemblies or attics with the
low-emittance surface facing an open or ventilated air space.1 The low emittance material can be bonded to plastic film, woven
fabric, reinforced paper, OSB or plywood. The thermal performance of radiant barriers depends on emittance and location in
the attic, wall or roof assembly. Radiant barriers are predominantly installed in attic spaces below the roof deck. The lowemittance surface of radiant barrier products dramatically reduces the heat gain by radiation into the structure and attic HVAC
ducts. For this reason, radiant barriers are especially effective in warm sunny climates where they provide reduced use of air
conditioning. Radiant barrier products that are available include single-sheet material, multi-layer assemblies and wood
sheathing with attached aluminum film or foil. The single sheet material is installed in roof assemblies by attaching directly to
the roof deck, in between the rafters or trusses or to the underside of the rafters or trusses. The foil-faced sheathing is
installed with the low-emittance side of the sheathing or panel facing toward the attic space to create a radiant barrier.
Attic radiant barriers are in extensive use. These products have been on the market for several decades and are used by 87 of
the top 100 US Builders. They have an established history and have been accepted into several regional code requirements.
Over 800 million square feet of the product is being installed annually.
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Many state and jurisdictional codes already include references on radiant barriers. These are the state and city codes that
include radiant barriers:
IBC 2015 – Section 1509, Radiant Barriers Installed Above Roof Deck
HI – Chapter 181 of Title 3, 2015, Section 407.2, Table 407.1
TX - Austin, Chapter 25-12-263, Article 12, 2013. Energy Code, Section 402.7
FL – 2010 Florida Building Code, Section 405.6.1, Figure 405.6.1 & Table 303.2 (ASTM Standards C1313 & C1158)
FL – 2015 Florida Building Code, Section 405.7.1, Figure 405.7.1 & Table 303.2.1 (ASTM Standards C1313 & C1158) &
Performance Section 6.5.4.1
CA – Title 24, 2013, Part 6, Subsection 8, Section (c), Subsection 2; Table 150.1-A; Reference Residential Appendix RA4

Bibliography:

1

2014 Annual Book of ASTM Standards, ASTM C1313, ASTM, 2014, Vol 04.06 pp 758-761.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction because it only adds informational language regarding radiant barriers.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASTM C1313M, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2015.
CE28-16 Part I :
C303.1.1.2 (NEW)HICKMAN12289
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: There is no charging text to explain what to do with these products. The proposed text does not belong in
Section 303 which is about identification. The definition of radiant barrier and Section C303.1.5 are redundant, both referring to an
emittance of 0.1. The code user needs to know where these products are to be installed. Are they installed in a ventilated system
or in an assembly? The code should provide guidance on the installation of such products. Without a code requirement, the
proposed text serves no purpose.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Amanda Hickman, InterCode Incorporated, representing Reflective Insulation Manufacturers
Association International (amanda@intercodeinc.com) requests Approve as Submitted.
Commenter's Reason: The purpose of this code change proposal was put forth by RIMA for the following reasons:
Clarify the primary "identifying" characteristic of radiant barriers.
Provide assistance to code officials by identifying the ASTM Standard for additional product characteristics of the product.
However, this proposal does not require the use of the product.
Add important definitions to the code that clarify important information related to a very prominent product in the market
place.
We strongly disagree with the Commercial Committee's disapproval of this proposal. The Residential Committee approved the
language since they recognized the usefulness of this language and they stated, "This will be valuable for product inspection."
Unfortunately, the opposition put forth a number of inaccurate and highly misleading statements in order to confuse the
discussion.
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The Commercial Committee's "Reason Statement" and disapproval of this proposal is evidence that there was and is, much
confusion about these widely used products, which is precisely why the proposed language is needed in the code.
This section references "Identification" and is exactly what this proposal addresses – please refer to the other products
within this section and notice that the intent of this language parallels the language of products already listed.
The key identifying characteristic is "emittance" and this is the reason for its inclusion.
ASTM C1313 is the material standard for radiant barriers and it contains all the additional identifying characteristics.
Additionally, the Committee refers to "installation" – this section does not pertain to installation – Section C303.2
addresses installation.
Due to the fact "emittance" had been deemed appropriate to include in the definition which was previously approved into
the IBC, by the IECC Residential Committee, and in order to maintain consistency, the original proposed language should
be approved.
There is continued misunderstanding about the difference between radiant barriers and reflective insulation: radiant
barriers are installed in open air spaces that are ventilated; reflective insulation products are installed in enclosed air
spaces that are not ventilated.
Radiant barriers reduce radiant heat transfer by 90% or more. These products provide benefit by dramatically reducing
the heat flow through the roof assembly into the building; as much as a 35º F reduction in attic air space
temperatures can result.
There is also an ICC-ES Acceptance Criteria, AC220 (published 2003), issued by ICC for radiant barriers.

CE28-16 Part I
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CE28-16 Part II
R202 (New) [IRC N1101.6 (New)], R303.1.5 (New) [IRC N1101.10.5 (New)]
Proposed Change as Submitted
Proponent : Amanda Hickman, InterCode Incorporated, representing Reflective Insulation Manufacturers Association
International (amanda@intercodeinc.com); Vickie Lovell, InterCode Incorporated, representing Reflective Insulation
Manufacturers Association International (vickie@intercodeinc.com)
2015 International Energy Conservation Code
R202 (N1101.6) GENERAL DEFINITIONS
Add new definition as follows:
EMITTANCE.
The ratio of the radiant heat flux emitted by a specimen to that emitted by a blackbody at the same temperature and under the
same conditions.
RADIANT BARRIER.
A material having a low emittance surface of 0.1 or less installed in building assemblies.
Add new text as follows:
R303.1.5 (N1101.10.5) Radiant barrier. The emittance of radiant barriers shall be 0.1 or less. Radiant barriers shall comply
with ASTM C1313/C1313M.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
ASTM C1313/C1313M-13 Standard Specification for Sheet Radiant Barriers for Building Construction Applications.
Reason: This proposal DOES NOT require the use of radiant barriers. But rather requires that WHEN radiant barriers are
used, they comply with the appropriate ASTM standard. Furthermore this proposal provides important information to the code
user and code enforcement community regarding radiant barriers.
Radiant barriers follow two ASTM Standards – ASTM C 1313/C 1313M, "Standard Specification for Sheet Radiant Barriers for
Building Construction Applications," and ASTM C 1743, "Standard Practice for Installation and Use of Radiant Barrier Systems
(RBS) in Residential Construction".
The definition for "Radiant Barrier" was approved in the last cycle and is included in the 2015 IBC.
The proposed language is being included in this section specifically because the American Society for Testing and Materials
(ASTM) classifies radiant barriers as thermal insulation. The ASTM committee C16 on Thermal Insulation includes published
standards for this product. Subcommittee C16.21 deals specifically with reflective products, which include reflective insulation,
radiant barrier and interior radiation control coatings. C16.21 develops standards and practices for these reflective building
material thermal insulating products.
Radiant barrier products include a surface with an emittance of 0.1 or less that is installed in roof assemblies or attics with the
low-emittance surface facing an open or ventilated air space.1 The low emittance material can be bonded to plastic film, woven
fabric, reinforced paper, OSB or plywood. The thermal performance of radiant barriers depends on emittance and location in
the attic, wall or roof assembly. Radiant barriers are predominantly installed in attic spaces below the roof deck. The lowemittance surface of radiant barrier products dramatically reduces the heat gain by radiation into the structure and attic HVAC
ducts. For this reason, radiant barriers are especially effective in warm sunny climates where they provide reduced use of air
conditioning. Radiant barrier products that are available include single-sheet material, multi-layer assemblies and wood
sheathing with attached aluminum film or foil. The single sheet material is installed in roof assemblies by attaching directly to
the roof deck, in between the rafters or trusses or to the underside of the rafters or trusses. The foil-faced sheathing is
installed with the low-emittance side of the sheathing or panel facing toward the attic space to create a radiant barrier.
Attic radiant barriers are in extensive use. These products have been on the market for several decades and are used by 87 of
the top 100 US Builders. They have an established history and have been accepted into several regional code requirements.
Over 800 million square feet of the product is being installed annually.
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Many state and jurisdictional codes already include references on radiant barriers. These are the state and city codes that
include radiant barrier:
IBC 2015 – Section 1509, Radiant Barriers Installed Above Roof Deck
HI – Chapter 181 of Title 3, 2015, Section 407.2, Table 407.1
TX - Austin, Chapter 25-12-263, Article 12, 2013. Energy Code, Section 402.7
FL – 2010 Florida Building Code, Section 405.6.1, Figure 405.6.1 & Table 303.2 (ASTM Standards C1313 & C1158)
FL – 2015 Florida Building Code, Section 405.7.1, Figure 405.7.1 & Table 303.2.1 (ASTM Standards C1313 & C1158) &
Performance Section 6.5.4.1
CA – Title 24, 2013, Part 6, Subsection 8, Section (c), Subsection 2; Table 150.1-A; Reference Residential Appendix RA4

Bibliography:

1

2014 Annual Book of ASTM Standards, ASTM C1313, ASTM, 2014, Vol 04.06 pp 758-761.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction because it only adds informational language regarding radiant barriers.
Analysis: The standard proposed for inclusion in this code, ASTM C11313-12, is referenced in the 2015 International Building
Code.
CE28-16 Part II :
R202 (NEW)LOVELL12308
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: The new definition provides for identification of a product. This will be valuable for product inspection.
Assembly Motion:
Online Vote Results:
Support: 62.63% (119) Oppose: 37.37% (71)
Assembly Action:

Disapprove
Successful
Disapproved
Individual Consideration Agenda

Proponent : Amanda Hickman, InterCode Incorporated, representing Reflective Insulation Manufacturers
Association International (amanda@intercodeinc.com) requests Approve as Submitted.
Commenter's Reason: We support the IECC Residential Committee's action on this proposal for Approve as Submitted. The
committee reasoned that this language is needed in the code because it "will be valuable for product inspection." This proposal
does not mandate the use of a radiant barrier. This language is only providing a definition (which was approved into the IBC)
and a well-established ASTM standard in order to provide key information on identification for the code official.
There is a great deal of confusion concerning these products. The proposed definition is the same definition that is currently in
the IBC. Inclusion of the appropriate ASTM Standard is also needed in the code as it provides key criteria that will be helpful to
code officials when identifying a product installed in building construction across the country. The ASTM C1313/1313M
Standard (originally published in 1995) as well as all ASTM documents pertaining to radiant barriers are well established.
Radiant barriers provide benefit by dramatically reducing the thermal radiation into the space below the roof and the heat flow
into the conditioned space below the ceiling – this can result in as much as a 35°F reduction in attic temperatures. The material
property "emittance" provides this benefit.
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The contribution of a radiant barrier to residential energy efficiency depends on the climate zone. There are readily available
software applications that recommend in which U.S. climate zones radiant barriers are most cost effective. One such program
is the "Roof Savings Calculator" maintained by the Oak Ridge National Laboratory – link: http://rsc.ornl.gov/
(http://rsc.ornl.gov/)
There is also an ICC-ES Acceptance Criteria, AC220 (published 2003), issued by ICC for radiant barriers.

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Disapprove.
Commenter's Reason: This PC coordinates the IECC-C and IECC-R in a manner consistent with a successful floor motion to
disapprove and also the commercial energy committee's decision to disapprove CE28. Similar to CE25, this proposal is
incomplete in that it is missing important information to determine the main function of the material (thermal performance) in a
manner such that comparisons and equivalency can be established with other materials and methods that do quantify thermal
performance. While these materials provide thermal benefits in some climates, the benefits can become consequences in other
climates and vary with how or where the material is installed in an assembly. These and other conditions of use and limitations
are not mentioned or addressed. For these and other reasons, warning have been issued by EPA EnergyStar and others
regarding the application of these types of materials for energy conservation purposes.
Proponent : Assembly Motion requests Disapprove.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Disapprove was Successful by a vote of 62.63% (119) to
37.37% (71) by eligible members online during the period of May 11 - May 26, 2016.
CE28-16 Part II
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CE29-16 Part II
R303.1.3 (IRC N1101.10.3)
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee; Joseph Hetzel
(Jhetzel@thomasamc.com)
2015 International Energy Conservation Code
Revise as follows:
R303.1.3 (N1101.10.3) Fenestration product rating. U-factors of fenestration products ( shall be determined as follows:
1. For windows, doors and skylights) , U-factor ratings shall be determined in accordance with NFRC 100.
Exception: Where required, garage door U-factors shall be determined in accordance with either NFRC 100 or
ANSI/DASMA 105.

2. For garage doors, U-factors ratings shall be determined in accordance with either NFRC 100 or ANSI/DASMA 105.
U-factors shall be determined by an accredited, independent laboratory, and labeled and certified by the manufacturer.
Products lacking such a labeledU-factor shall be assigned a default U-factor from Table R303.1.3(1) or R303.1.3(2). The
solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and
skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, and labeled and
certified by the manufacturer. Products lacking such a labeled SHGC or VT shall be assigned a default SHGC or VT from Table
R303.1.3(3).
Reason: The scope of ANSI/DASMA 105 includes both garage doors and rolling doors which are within the scope of the IECC
content. The reformatting of Section C403.1.3 is in acknowledging that there are two categories of criteria. The current format
wrongly places the door criteria as an exception. Changes to R303.1.3 (N1101.10.3) are to make the format of the two
sections identical. Rolling doors are not found in Residential Buildings.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
This proposal is simply an editorial clarification of which standards apply to which fenestration products. There is no technical
revision.

CE29-16 Part II :
R303.1.3COLLINS13626
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: This language would required garage doors to comply whether the garage was conditioned space are not.
This is not necessary.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R303.1.3 (N1101.10.3() Fenestration product rating. U-factors of fenestration products shall be determined as follows:
1. For windows, doors and skylights, U-factor ratings shall be determined in accordance with NFRC 100.
2. For Where required for garage doors, U-factors ratings shall be determined in accordance with either NFRC 100 or
ANSI/DASMA 105.
U-factors shall be determined by an accredited, independent laboratory, and labeled and certified by the manufacturer.
Products lacking such a labeledU-factor shall be assigned a default U-factor from Table R303.1.3(1) or R303.1.3(2). The
solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and
skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, and labeled and
certified by the manufacturer. Products lacking such a labeled SHGC or VT shall be assigned a default SHGC or VT from Table
R303.1.3(3).
Commenter's Reason: The proposal inadvertently left out "where required" in conjunction with garage doors. "Where
required" is part of the existing language in the 2015 IECC. CE29-16 Part I was Approved as Modified at the Committee
hearings, with the Floor Modification showing the inclusion of the "where required" modifier for garage doors and rolling doors.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

CE29-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

CE29-16 Part I
IECC: C303.1.3.
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee; Joseph Hetzel
(Jhetzel@thomasamc.com)
2015 International Energy Conservation Code
Revise as follows:
C303.1.3 Fenestration product rating. U-factors of fenestration products ( shall be determined as follows:
1. For windows, doors and skylights) , U-factor ratings shall be determined in accordance with NFRC 100.
Exception: Where required, garage door U-factors shall be determined in accordance with either NFRC 100 or
ANSI/DASMA 105.
2. For garage doors and rolling doors, U-factor ratings shall be determined in accordance with either NFRC 100 or
ANSI/DASMA 105.
U-factors shall be determined by an accredited, independent laboratory, and labeled and certified by the manufacturer.
Products lacking such a labeled U-factor shall be assigned a default U-factor from Table C303.1.3(1) or C303.1.3(2).
The solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed
doors and skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, and
labeled and certified by the manufacturer. Products lacking such a labeled SHGC or VT shall be assigned a default SHGC
or VT from Table C303.1.3(3).
Reason: The scope of ANSI/DASMA 105 includes both garage doors and rolling doors which are within the scope of the
IECC content. The reformatting of Section C403.1.3 is in acknowledging that there are two categories of criteria. The
current format wrongly places the door criteria as an exception. Changes to R303.1.3 (N1101.10.3) are to make the
format of the two sections identical. Rolling doors are not found in Residential Buildings.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC).
The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment
included, but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the
International Energy Conservation Code (IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings
and 25 workgroup calls, which included members of the SEHPCAC as well as any interested parties, to discuss and
debate proposed changes and public comments. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
This proposal is simply an editorial clarification of which standards apply to which fenestration products. There is no
technical revision.

CE29-16 Part I :
C303.1.3COLLINS13625
Public Hearing Results

Part I
Committee Action:

Approved as Modified

Modification:
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C303.1.3 Fenestration product rating. U-factors of fenestration products shall be determined as follows:
1. For windows, doors and skylights, U-factor ratings shall be determined in accordance with NFRC 100.
2. For Where required for garage doors and rolling doors, U-factor ratings shall be determined in accordance with either
NFRC 100 or ANSI/DASMA 105.
U-factors shall be determined by an accredited, independent laboratory, and labeled and certified by the manufacturer.
Products lacking such a labeled U-factor shall be assigned a default U-factor from Table C303.1.3(1) or C303.1.3(2). The
solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and
skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, and labeled and
certified by the manufacturer. Products lacking such a labeled SHGC or VT shall be assigned a default SHGC or VT from
Table C303.1.3(3).
Committee Reason: Approval is based on the proponent's published reason statements. The modification indicates that
doors don't always need to have a determined U- factor rating.
Assembly Action:
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None
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CE31-16 Part I
IECC: C303.1.3.
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE), representing Energy
Efficient Codes Coalition; Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy; William Prindle, ICF
International, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
C303.1.3 Fenestration product rating. U-factors of fenestration products (windows, doors and skylights) shall be determined
in accordance with NFRC 100.
Exception: Where required, garage door U-factors shall be determined in accordance with either NFRC 100 or
ANSI/DASMA 105.
U-factors shall be determined by an accredited, independent laboratory, certified by a nationally-recognized certification
program and labeled and certified
by the manufacturer.
Products lacking such a labeledU-factor shall be assigned a default U-factor from Table C303.1.3(1) or C303.1.3(2). The
solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and
skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, certified by a nationallyrecognized certification program and labeled and certified
by the manufacturer. Products lacking such a labeled SHGC or
VT shall be assigned a default SHGC or VT from Table C303.1.3(3).
Reason: The purpose of this code proposal clarifies that the energy rating for fenestration must be certified by a nationallyrecognized certification program. Although the requirement that the rating be "labeled" (as defined in the code) already requires
independent oversight, some may still misread the current language to mean that the manufacturer can self-certify with no
oversight. This proposal is intended to correct this problem.
Cost Impact: Will not increase the cost of construction
Code requirements are not proposed to be changed, rather clarified as to the intent of the current code that the selected
windows are independently rated and certified and properly labeled.
CE31-16 Part I :
C303.1.3FAY13621
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The current definition of labeled provides the necessary information to the manufacturer, therefore the
added text is unnecessary.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Maureen
Guttman, Building Codes Assistance Project, representing Building Codes Assistance Project
(mguttman@bcapcodes.org); Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy
(JeffHarris22@outlook.com); Charlie Haack, ICF International, representing Energy Efficient Codes Coalition;
William Prindle, ICF International, representing Energy Efficient Codes Coalition requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C303.1.3 Fenestration product rating. U-factors of fenestration products (windows, doors and skylights) shall be determined
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in accordance with NFRC 100.
Exception: Where required, garage door U-factors shall be determined in accordance with either NFRC 100 or
ANSI/DASMA 105.
U-factors shall be determined by an accredited, independent laboratory, certified by
in accordance with a nationallyrecognized certification program and labeled by the manufacturer.
Products lacking such a labeled U-factor shall be assigned a default U-factor from Table C303.1.3(1) or C303.1.3(2). The
solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and
skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, certified by
in
accordance with a nationally-recognized certification program and labeled by the manufacturer. Products lacking such a
labeled SHGC or VT shall be assigned a default SHGC or VT from Table C303.1.3(3).
Commenter's Reason: CE31, Parts 1 and 2 should be approved as modified by this public comment because this proposal
(with the modification) clarifies the language of the IECC as to certification of windows and other fenestration products,
strengthening the hand of the building code official and sending a clear set of instructions to fenestration manufacturers about
proper certification and labeling of such products. Without proper certification, there can be no assurance that the products
used in a building actually meet the requirements of the code – proper certification and labeling allows the code official to easily
enforce the fenestration requirements. Because fenestration performance has a disproportionate impact on building energy
efficiency, it is critical that fenestration products be consistently and reliably labeled.
To most code users, the current language of Section 303.1.3 is clear – manufacturers must label fenestration products for Ufactors and SHGCs as determined by an accredited, independent laboratory, and the product rating must be certified as correct
for the product under a nationally accredited certification program. However, the current language ("certified by ... the
manufacturer") has been misinterpreted by some to conclude that the manufacturer could self-certify the rating without
oversight by any independent certification program. Permitting self-certification without oversight by or participation in an
independent national certification program would be a loophole that could lead to false or incorrect ratings and would certainly
reduce the credibility of the rating claimed for code compliance. CE31 makes small editorial changes to clarify that this
potential loophole does not exist.
To be clear, CE31 does not add new requirements to the code or change the current process for certification and
labeling of fenestration products. It simply adds clarity to the code, which will provide clear direction for code officials and
fenestration manufacturers. This public comment offers an additional adjustment to the language to address concerns raised at
the Committee Action Hearing. Specifically, the modification (replacing "by" with "in accordance with") further clarifies that the
certification must be made under and comply with a national certification program. CE31 should be approved as modified by
this public comment, or in the alternative, approved as submitted.

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: This code change clarifies that fenestration U-factor and SHGC must be certified by a nationallyrecognized certification program, or else a default figure applies. The committee recommended denial.
The committee stated that the current definition of "labeled" provides the necessary information to the manufacturer, therefore
the added text is unnecessary. We believe that the proponents here don't intend to make a change so much as provide
clarification to those that may still misinterpret the current language such that the manufacturer could self-certify performance
without oversight. This leads to potential confusion by architects with regards to performance if different manufacturers test
using different methods.
We urge the membership to support approval as submitted.

CE31-16 Part I
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CE31-16 Part II
R303.1.3 (IRC N1101.10.3)
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE), representing Energy
Efficient Codes Coalition; Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy; William Prindle, ICF
International, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
R303.1.3 (N1101.10.3) Fenestration product rating. U-factors of fenestration products (windows, doors and skylights) shall
be determined in accordance with NFRC 100.
Exception: Where required, garage door U-factors shall be determined in accordance with either NFRC 100 or
ANSI/DASMA 105.
U-factors shall be determined by an accredited, independent laboratory, certified by a nationally-recognized certification
program, and labeled and certified
by the manufacturer.
Products lacking such a labeled U-factor shall be assigned a default U-factor from Table R303.1.3(1) or R303.1.3(2). The
solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and
skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, certified by a nationallyrecognized certification program, and labeled and certified
by the manufacturer. Products lacking such a labeled SHGC or
VT shall be assigned a default SHGC or VT from Table R303.1.3(3).
Reason: The purpose of this code proposal clarifies that the energy rating for fenestration must be certified by a nationallyrecognized certification program. Although the requirement that the rating be "labeled" (as defined in the code) already requires
independent oversight, some may still misread the current language to mean that the manufacturer can self-certify with no
oversight. This proposal is intended to correct this problem.
Cost Impact: Will not increase the cost of construction
Code requirements are not proposed to be changed, rather clarified as to the intent of the current code that the selected
windows are independently rated and certified and properly labeled.
CE31-16 Part II :
R303.1.3FAY13622
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: No problem has been identified that would require this section to change. The certification programs
determine the accreditation.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); William Prindle,
ICF International, representing Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance
Project, representing Building Codes Assistance Project (mguttman@bcapcodes.org); Harry Misuriello, American
Council for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net);
Charlie Haack, ICF International, representing Energy Efficient Codes Coalition requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
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R303.1.3 (N1101.10.3) Fenestration product rating. U-factors of fenestration products (windows, doors and skylights) shall
be determined in accordance with NFRC 100.
Exception: Where required, garage door U-factors shall be determined in accordance with either NFRC 100 or
ANSI/DASMA 105.
U-factors shall be determined by an accredited, independent laboratory, certified by
in accordance with a nationallyrecognized certification program, and labeled by the manufacturer.
Products lacking such a labeled U-factor shall be assigned a default U-factor from Table R303.1.3(1) or R303.1.3(2). The
solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and
skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, certified by
in
accordance with a nationally-recognized certification program, and labeled by the manufacturer. Products lacking such a
labeled SHGC or VT shall be assigned a default SHGC or VT from Table R303.1.3(3).
Commenter's Reason: CE31, Parts 1 and 2 should be approved as modified by this public comment because this proposal
(with the modification) clarifies the language of the IECC as to certification of windows and other fenestration products,
strengthening the hand of the building code official and sending a clear set of instructions to fenestration manufacturers about
proper certification and labeling of such products. Without proper certification, there can be no assurance that the products
used in a building actually meet the requirements of the code – proper certification and labeling allows the code official to easily
enforce the fenestration requirements. Because fenestration performance has a disproportionate impact on building energy
efficiency, it is critical that fenestration products be consistently and reliably labeled.
To most code users, the current language of Section 303.1.3 is clear – manufacturers must label fenestration products for Ufactors and SHGCs as determined by an accredited, independent laboratory, and the product rating must be certified as correct
for the product under a nationally accredited certification program. However, the current language ("certified by ... the
manufacturer") has been misinterpreted by some to conclude that the manufacturer could self-certify the rating without
oversight by any independent certification program. Permitting self-certification without oversight by or participation in an
independent national certification program would be a loophole that could lead to false or incorrect ratings and would certainly
reduce the credibility of the rating claimed for code compliance. CE31 makes small editorial changes to clarify that this
potential loophole does not exist.
To be clear, CE31 does not add new requirements to the code or change the current process for certification and
labeling of fenestration products. It simply adds clarity to the code, which will provide clear direction for code officials and
fenestration manufacturers. This public comment offers an additional adjustment to the language to address concerns raised at
the Committee Action Hearing. Specifically, the modification (replacing "by" with "in accordance with") further clarifies that the
certification must be made under and comply with a national certification program. CE31 should be approved as modified by
this public comment, or in the alternative, approved as submitted.

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: This change clarifies that fenestration U-factor and SHGC must be certified by a nationally-recognized
certification program, or else a default figure applies. The committee recommended denial.
The committee stated that this proposal does not identify any problem with this section that would require a change and that
the certification programs determine the accreditation. We believe that the proponent doen't intend to make a change so much
as provide clarification to those that may still misinterpret the current language such that the manufacturer could self-certify
performance without oversight. This leads to potential confusion by architects with regards to performance if different
manufacturers test using different methods.
The AIA urges the membership to approve this change as submitted.

CE31-16 Part II
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CE37-16
IECC: , C202 (New), C401.2, C409.1 (New), C409.2 (New), C409.2.1 (New), C409.2.1.1 (New), C409.2.2 (New), C409.2.2.1
(New), C409.3 (New), C409.3.1 (New), C409.3.1.1 (New), C409.3.1.1.1 (New), C409.3.1.1.2 (New), C409.3.1.2 (New),
C409.3.2 (New), C409.3.3 (New), C409.3.4 (New).
Proposed Change as Submitted
Proponent : Ryan Colker, representing National Institute of Building Sciences (rcolker@nibs.org)
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
POST OCCUPANCY VERIFICATION PERMIT. A permit issued before a certificate of occupancy to address requirements of
this code that occur post occupancy.
Revise as follows:
C401.2 Application. Commercial buildings shall comply with one of the following:
1. The requirements of ANSI/ASHRAE/IESNA 90.1.
2. The requirements of Sections C402 through C405. In addition, commercial buildings shall comply with Section C406
and tenant spaces shall comply with Section C406.1.1.
3. The requirements of Sections C402.5, C403.2, C404, C405.2, C405.3, C405.5, C405.6 and C407. The building energy
cost shall be equal to or less than 85 percent of the standard reference design building.
4. The requirements of Sections C402.5, C403.2 C405.6, C404, C405.2, C405.3, C405.5, C405.6 C408 and C407 C409.
The building energy cost shall be equal to or less than 85 percent of the standard reference design building.
Add new text as follows:
SECTION C409
OUTCOME-BASED COMPLIANCE
C409.1 Scope Outcome-based compliance shall be determined by actual measurement of all the energy being used by the
building and the energy using elements associated with the building site. Outcome-based compliance buildings and building
sites shall be in accordance with Sections C409.1 through C409.3.
C409.2 Outcome-based compliance. Compliance for buildings and their sites to be designed on an outcome basis shall be
determined by actual measurement of all the energy being used after the building and the energy using elements associated
with the building site are in full operation in accordance with this section. Where a building has multiple occupancy types, the
maximum allowable energy use shall be based on total gross floor area of each occupancy type in relation to the total gross
floor area of all occupancy types within the building. Compliance shall be based on a determination of actual energy use in
accordance with this section. Buildings having one or more uses or occupancies not listed in Table C409.2(1) shall not be
eligible to demonstrate compliance with this code in accordance with Section C409.
C409.2.1 Target EUI (EUIt). The building shall demonstrate a measured EUI (EUIa) less than or equal to the energy target
(EUIt) in Table C409.2(1) for the building use and occupancy and for the climate zone in which the building is located.
Where the code official requires an adjustment of EUIt due to a variation in the building location's heating degree days base
65 (HDD65) from the reference HDD65 in Table C409.2(1) for the climate zone in which the building is located, an adjusted
energy target (EUItadj) shall be determined in accordance with Equation 4-10.
EUItadj = EUIt+EUIadj

(Equation 4-10)

Where:
EUIt = the Target Annual Source Energy Use Index in Table C409.2(1) for the building use and occupancy and for the climate
zone in which the building is located.
EUIadj = HDD65 adjustment factor as determined by Equation 4-11.
EUIadj = (HDDa – HDDr) * ((HDDr * EUIslope) + EUIbase)

(Equation 4-11)

Where:
HDDa = the annual HDD65 at the building location as listed in ANSI/ASHRAE Standard 90.1, Appendix D.
HDDr = the reference HDD65 in Table C409.2(1) for the climate zone in which the building is located.
EUIslope = the change in EUI per HDD65 in Table C409.2(2) for the building use and occupancy.
EUIbase= a constant value for EUI in Table C409.2(2) for the building use and occupancy.
TABLE C409.2.1
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Climate Zone A

TABLE C409.2(1) TARGET ANNUAL SOURCE ENERGY USE INDEX (EUI t)
1A 2A
2B
3A
3B- 3B- 3C
4A
4B
4C
5A
5B
5C
6A
6B
7
8
C
O
200 1509 1350 3082 1458 2708 3016 4707 4425 4927 6536 5861 5267 7771 8031 9818 13940

Reference HDD65
(HDDr)
B
Use and Occupancy
Administrative/professional
office
Bank/other financial
Government office
Medical office (nondiagnostic)
Mixed-use office
Other office
Laboratory
Distribution/shipping
center
Nonrefrigerated
warehouse
Convenience Store
Convenience store with
gas
Grocery stor/food market
Other food sales
Fire station/police station
Other public order and
safety
Medical office (diagnostic)
Clinic/other outpatient
health
Refrigerated warehouse
Religious worship
Entertainment/culture
Library
Recreation
Social/meeting
Other public assembly
College/university
Elementary/middle school
High school
Preschool/daycare
Other classroom education
Fast food
Restaurant/cafeteria
Other food service
Hospital/inpatient health
Nursing home/assisted
living
Dormitory/fraternity/sorority
Hotel
Motel or inn
Other lodging
Vehicle
dealership/showroom
Retail store
Other retail
Post office/postal center
Repair shop
Vehicle service/repair shop
Vehicle
storage/maintenance

EUIt skBTU/sf/yr
89 92
83
95

69

82

68

79

66

86

66

66

66

73

69

79

111

127 131
112 115
76 78

117
103
70

134
118
81

98
86
59

116
102
69

97
85
58

113
99
68

94
82
56

122
107
73

94
83
56

93
82
56

95
84
56

104
91
62

97
86
58

112
99
67

157
138
94

103
86
409
28

107
89
404
36

96
80
359
35

110
92
399
45

80
67
309
22

94
79
347
37

79
66
324
29

92
77
337
47

76
64
289
38

99
83
380
46

77
64
287
49

76
63
294
47

77
65
309
41

85
71
317
67

79
66
306
58

92
76
341
82

128
107
453
154

14

17

17

22

11

18

14

23

18

22

24

23

20

33

28

40

75

309 335
249 270

285
230

347
279

267
215

292
235

289
232

288
232

250
201

334
269

245
197

254
205

285
230

265
213

260
209

285
230

360
290

257
78
151
137

279
84
149
136

237
72
132
121

289
87
147
134

223
67
114
104

243
74
128
116

240
73
119
109

240
73
124
113

208
63
106
97

278
84
140
127

204
62
106
96

212
64
108
99

237
72
114
104

221
67
117
106

216
65
113
103

238
72
126
114

300
91
167
152

77 74
115 111

68
103

73
110

63
95

68
102

55
82

55
83

51
76

60
90

42
63

47
70

48
72

43
64

44
66

42
63

48
72

158
54
53
141
61
63
65
141
87
103
112
58
600
324
177
325
193

156
53
53
139
60
62
64
141
85
103
110
57
615
333
182
328
191

139
47
47
123
53
56
57
127
76
92
97
52
553
296
162
295
169

155
52
52
137
59
62
63
142
85
104
110
58
632
343
187
322
188

120
41
40
106
46
48
49
94
64
69
82
38
499
265
145
281
146

134
46
45
119
51
54
55
122
73
89
94
50
559
300
164
291
164

126
43
42
112
48
50
51
103
65
75
84
42
515
280
153
266
153

131
44
44
116
50
52
53
125
71
91
91
51
532
288
158
249
159

112
38
38
99
43
45
46
100
60
73
77
41
467
253
138
215
136

147
50
49
131
56
59
60
137
77
100
99
56
603
331
181
287
179

111
38
37
99
43
44
45
107
58
78
75
44
455
246
135
191
135

114
39
38
101
44
45
47
102
58
75
75
42
473
256
140
199
139

119
41
41
106
46
48
49
111
60
80
78
46
503
283
155
230
145

123
42
41
109
47
49
50
124
63
90
82
51
497
267
146
195
150

119
40
40
105
45
47
49
113
59
82
77
46
484
262
143
189
145

132
45
44
117
51
53
54
136
67
99
86
55
538
291
159
196
161

175
59
59
156
67
70
72
201
99
147
127
82
680
367
200
227
214

92
114
127
121
112

98
116
121
115
115

89
102
110
105
103

108
117
116
111
120

66
98
100
96
79

91
102
106
101
100

82
98
95
91
86

101
95
90
86
104

81
87
83
79
86

115
111
102
97
110

90
79
73
69
93

87
86
79
76
92

89
90
84
80
99

103
84
76
73
107

96
85
76
73
100

117
89
78
75
119

163
103
94
90
170

64
112
98
65
76
33

66
115
97
64
75
32

59
102
86
57
66
29

69
119
96
64
74
32

45
79
74
49
57
25

57
100
83
55
64
28

49
86
78
52
60
26

59
103
81
54
62
27

49
86
69
46
54
23

63
110
91
61
70
30

53
93
69
46
53
23

53
91
70
47
54
24

56
97
73
49
56
26

61
106
76
51
59
25

57
100
73
49
57
25

68
118
82
54
63
27

97
170
108
72
84
36
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Other service
138 137 121 135 105 117 110 114 98
128
Strip shopping mall
135 135 121 142 96
120 104 124 103 135
Enclosed mall
129 128 115 135 92
114 99
118 98
128
A
Climate zones as determined in accordance with Section C301.
B Use and occupancy as determined by Chapter 3 of the International Building Code.

Use and Occupancy

a

97
112
107

99
110
105

104
121
116

107
129
123

104
122
116

115
145
138

TABLE C409.2.1
TABLE C409.2(2) CHANGE IN EUIt PER HDD65
EUIslope

EUIbase

Administrative/professional office

1.21E-06

-0.00727

Bank/other financial

1.70E-06

-0.01027

Government office

1.50E-06

-0.00905

Medical office(non-diagnostic)

1.03E-06

-0.00621

Mixed-use office

1.40E-06

-0.00842

Other office

1.16E-06

-0.00700

Laboratory

4.75E-06

-0.03038

Distribution/shipping center

1.49E-06

-0.00190

Nonrefrigerated warehouse

7.15E-07

-0.00089

Convenience store

2.60E-06

-0.01653

Convenience store with gas

2.09E-06

-0.01328

Grocery store/food market

2.17E-06

-0.01378

Other food sales

6.58E-07

-0.00418

Fire station/police station

1.74E-06

-0.01116

Other public order and safety

1.59E-06

-0.01018

Medical office (diagnostic)

7.25E-07

-0.00745

Clinic/other outpatient health

1.09E-06

-0.01117

Refrigerated warehouse

1.84E-06

-0.01178

Religious worship

6.21E-07

-0.00398

Entertainment/culture

6.14E-07

-0.00393

Library

1.63E-06

-0.01046

Recreation

7.02E-07

-0.00449

Social/meeting

7.34E-07

-0.00470

Other public assembly

7.48E-07

-0.00479
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153
207
197

College/university

2.17E-06

-0.01097

Elementary/middle school

1.23E-06

-0.00804

High school

1.59E-06

-0.00804

Preschool/daycare

1.58E-06

-0.01030

Other classroom education

8.81E-07

-0.00445

Fast food

5.79E-06

-0.03700

Restaurant/cafeteria

2.97E-06

-0.01884

Other food service

1.62E-06

-0.01028

Hospital/inpatient health

3.03E-06

-0.03040

Nursing home/assisted living

2.24E-06

-0.01437

Dormitory/fraternity/sorority

1.12E-06

-0.00297

Hotel

8.55E-07

-0.00721

Motel or inn

1.31E-06

-0.01175

Other lodging

1.25E-06

-0.01121

Vehicle dealership/showroom

1.60E-06

-0.00708

Retail store

9.16E-07

-0.00407

Other retail

1.60E-06

-0.00711

Post office/postal center

1.14E-06

-0.00730

Repair shop

7.56E-07

-0.00484

Vehicle service/repair shop

8.84E-07

-0.00566

Vehicle storage/maintenance

3.76E-07

-0.00241

Other service

1.61E-06

-0.01029

Strip shopping mall

1.90E-06

-0.00805

Enclosed mall

1.80E-06

-0.00764

AUse and occupancy as determined by Chapter 3 of the International Building Code.

C409.2.1.1 Weighted occupied floor area. The target energy use intensity shall be determined utilizing Table
C409.2(1). The EUIt value from Table C409.2(1) shall be adjusted based on the monthly weighted average of occupied floor
area during the 12-month compliance period as documented in accordance with Section C409.3.3. For buildings with multiple
use or occupancy designations in Table C409.2(1), the EUIt shall be adjusted based on the weighted area average of the use
or occupancy.
C409.2.2 Actual energy use intensity (EUIa). The actual energy use intensity (EUIa) of the building and building site shall
be calculated in accordance with Equation 4-12. On-site renewable energy generation shall be included in the calculation of
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the EUIa.
EUIa = (AEUbldg – AEXP ren)/TCFA

(Equation 4-12)

Where:
AEUbldg = the annual energy consumed by the building and building site from all forms of energy including onsite renewable
energy in Btus converted to source Btus. The source energy multiplier for electricity imported from the electricity grid shall be
3.15. The source energy multiplier for imported fuels other than electricity shall be 1.09.
AEXPren = the annual energy produced by onsite renewable energy systems exported to the electricity grid in Btus converted
to source Btus. The source energy multiplier for onsite renewable energy exported to the electricity grid shall be 3.15.
TCFA = the total conditioned floor area of the building.
C409.2.2.1 Measurement of AEUs. AEUs shall be determined from metering, utility billing or other form of measurement
acceptable to the code official and converted into consistent units in accordance with Section C409.2.2.
C409.3 Compliance Compliance with Section C409.3 shall be determined in accordance with Sections C409.3.1 through
C409.3.4.
C409.3.1 Demonstration of ability to comply with Section C409.3 requirements. In advance of plan approval by the code
official, the design team shall demonstrate to the code official the ability of the design to meet the EUIt established in Section
C409.2.1 utilizing Section C409.3.1.1 or C409.3.1.2.
C409.3.1.1 Modeled approach. The demonstration of the ability to comply with Section C409.3 using a modeling approach
shall be determined in accordance with Sections C409.3.1.1.1 and C409.3.1.1.2.
C409.3.1.1.1 Energy model.
The design team shall develop a whole building energy model consistent with the requirements of this section using software
and parameters approved by the code official.
C409.3.1.1.2 Design submittal. The results of the model and cut sheets of equipment and characteristics contained within
the compliant model developed in accordance with Section C409.3.1.1 shall be provided to the code official for use in
verification during inspections.
C409.3.1.2 Pre-approved specifications approach. The design team shall provide the code official with design documents
containing prescriptive requirements for all building systems impacting energy use that are published or certified by an entity
acceptable to the code official to meet the relevant EUIt requirements.
C409.3.2 Issuance of temporary certificate of occupancy. Where the code official determines that a building and its site
are in compliance with this code other than Section C409, the code official shall issue a Temporary Certificate of Occupancy as
authorized in Section 111.3 of the International Building Code. Where the code official has issued a post occupancy
verification permit in accordance with Section C409.3.4, the code official shall issue a Certificate of Occupancy.
C409.3.3 Reporting of energy use. Within 24 months of issuance of the temporary certificate of occupancy, the building
owner shall provide the code official with documentation, certified by a registered design professional, of a continuous 12month period where the building complies with Sections C409.2 utilizing a form approved by the code official. The occupancy
or use type for the occupied period utilized in Section 409.2.2.3 shall be indicated in the documentation and include the time
periods and square footage of the building occupied by all building tenants.
C409.3.4 Post occupancy verification permit. Within 24 months of issuance of a post occupancy verification permit, the
building owner shall provide the code official with documentation in a form acceptable to the code official and certified by a
registered design professional of a continuous 12-month period during which the building complied with Sections C409.2. The
documentation shall include occupancy or use type for the occupied period, the beginning and ending dates of the 12-month
period, and the total conditioned floor area of the building. The post occupancy verification permit shall remain in effect until the
code official has received the documentation verifying compliance with Section C409.2.
Reason: This proposal establishes an alternative compliance path based on the actual, measured energy performance of a
project. It is designed to address multiple challenges identified in the application of current code provisions and reflect the
growing desire for more performance focused criteria. These challenges impact multiple participants in the design and
construction process including code departments, designers, building owners and energy efficiency advocates. To address
these diverse needs, stakeholders representing these segments of the industry have come together to develop this proposal.
Some of the challenges addressed by this proposal:
Code departments have limited resources available to enforce building codes—particularly energy codes.
Energy use is highly measurable yet current code pathways anticipate results from designs, not actual building
performance.
Designers often do not have the flexibility to use the latest technologies in achieving energy efficiency requirements.
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Effectively capture all energy saving strategies including those not currently covered under the IECC including building
orientation.
Reducing energy use at the systems level is required—particularly as current components are reaching their cost or
thermodynamic limits—but this approach has not been handled effectively in the IECC.
Energy uses not covered within the existing code framework (i.e., plug loads) are a growing percentage of energy use
associated with buildings.
Across the U.S. and internationally, communities are increasingly interested in achieving energy use reduction targets.
However, as currently written, energy codes do not provide an effective means of assuring achievement of these goals as the
actual, measured energy use of a building within a jurisdiction is highly variable dependent on multiple factors both within and
outside of the code. Such factors include building orientation, plug loads, operations and maintenance practices, quality of
installation, and systems-level interactions. This proposal would establish a mechanism for codes and code departments to
help support achievement of community-level goals and the code departments that would deliver on such results.
Currently, building energy codes do not consider how buildings actually perform—they only prescribe criteria on how they are
to be designed and constructed. The provisions in virtually all energy codes and standards are based on a number of
prescribed criteria that must be satisfied by specific products, materials and components of a building. For many reasons, some
cited in the "challenges" above, prescriptive codes cannot be used to predict actual energy performance. Likewise, energy
simulations are not intended to predict actual performance, but rather are intended to compare a proposed building to one
assumed to just meet the provisions in the code. In effect, this creates a custom energy budget for each and every building
based on a non-predictive prescriptive baseline.
Unfortunately, many of those criteria do not allow for application of new technologies such as innovative window materials or
creative design approaches such as passive solar, building form and shape, and orientation. In order to establish an actual EUI
(EUIa) for a building, the code must provide a methodology for measuring and expressing the energy use of a building and
subsequently be able to compare it to the target reference EUI (EUIr) as part of the compliance verification process.
The purpose of this section is to allow the design team, in conjunction with the owner/developer, the flexibility to utilize the most
cost-effective approach to achieve a common and uniform objective that applies equally, without exception, to all buildings of
the same type and in the same climate zone—something not included in current energy codes and standards. The significance
of actual validation of achieving that objective is through measurement of actual building operation as it is intended to be
occupied.
This proposal recognizes the fact that many jurisdictions do not have the personnel or fiscal resources to adequately ensure
compliance with energy requirements. By focusing on the outcome, code officials and communities can be assured that
requirements are being met while not incurring additional enforcement burdens. If an owner and design team elect to pursue
this path, they ultimately bear the burden of demonstrating compliance and achievement of the outcome.
Similarly, under traditional energy codes and standards, when the building is completed and is occupied there is no way to
know whether the decisions for a specific design or material or orientation resulted in actual energy savings. This proposed
outcome approach provides a real target, allows design options and flexibility and then provides real answers as to whether
what was planned has been achieved.
The proposal offers the following benefits:
Utilizes all potential opportunities to save energy while giving maximum flexibility to the design team
Moves beyond component-based requirements to capture systems- level, energy-saving opportunities
Allows for energy-efficiency results that recognize the fiscal, technical and personnel limitations of today's code
departments
Leads to actual energy results, in contrast to current energy code pathways that rely on inspections and accurate
construction to achieve theoretical energy performance
Supports quality installation; diligent design and construction; and effective operations and maintenance to achieve longterm energy performance
Provides a framework to help communities, code departments, building owners and design teams to realize actual energy
use results
Accommodates actual conditions in existing buildings better than prescriptive or modeled-performance approaches by
allowing investment in strategies that most cost-effectively achieve performance improvements desired under the code
Allow for designs to incorporate operations and management or tenant behavior to achieve energy performance result
The U.S. Department of Energy has acknowledged the need for increased focus on building operations and life-cycle energy
performance through the recent release of "A Common Definition for Zero Energy Buildings"
(http://www.energy.gov/sites/prod/files/2015/09/f26/bto_common_definition_zero_energy_buildings_093015.pdf). According to
DOE, a Zero Energy Building is, "An energy-efficient An energy-efficient building where, on a source basis, the actual delivered
energy is less than or equal to the on-site renewable exported energy."
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Technical discussion on the basis for development of the tables and associated targets is available in the section-by-section
description document.
This proposal builds off a compliance path currently incorporated into the 2015 International Green Construction Code.
SECTION-BY-SECTION ANALYSIS OF OUTCOME-BASED COMPLIANCE PATH
Edits in Existing Sections:
C202 POST OCCUPANCY VERIFICATION PERMIT. Adds definition for Post Occupancy Verification Permit to support
compliance mechanisms established in C409.3.2..
C401.2 Establishes the outcome-based pathway as an acceptable method for compliance with the Commercial Energy
Efficiency of the IECC including mandatory requirements of sections C402.5 (Air leakage-thermal envelope), C405.6 (Electrical
energy consumption), and C408 (System Commissioning).
New Section C409 Establishing Outcome-Based Pathway Requirements
C409.1 Establishes the outcome-based pathway as an actual measurement of energy use once in full operation.
C409.2 Provides general methodology and requirements for compliance through the outcome-based provisions. For buildings
with multiple occupancy types, the gross floor area of each type is used to determine compliance. If an occupancy type is not
included in the table then this pathway cannot be used.
C409.2.1 Establishes that the building's actual source energy use (EUIa) be less than or equal to the target source energy
use (EUIt) for the building based on building use and occupancy and climate zone as contained in Table C409.2(1). Table
C409.2(1) values were calculated based on ANSI/ASHRAE Standard 105-2014 national conversion factors (Table J2-A)
and ANSI/ASHRAE/IES Standard 100-2015 Appendix J supplemented by tables for the EUIs of the 25th percentile of the
building stock based on the Energy Information Administration's 2003 Commercial Buildings Energy Consumption Survey
(CBECS) provided by the Department of Energy's Oak Ridge National Laboratory in December 2015. The Table C409.2(1)
targets were derived from the 25th Percentile numbers with the targeted reduction factor of 72.8%. These EUIt values are a
5.5% improvement from ANSI/ASHRAE/IES Standard 90.1-2013.
Exception: For those locations where HDD65 is significantly different than the reference city for a climate zone (as
identified in ANSI/ASHRAE/IES Standard 90.1-2013, Appendix D), a more in-depth methodology is provided to support
fairness and accuracy in appli-cation of the EUIt. The values to be applied in Equation 4-11 are provided in Table
C402.2(2).The Table values are a derivative (base and slope) of quadratic regression curve fit of EUIt across climate zones
based on Standard 100 Appendix J reference city HDD65 for each climate zone. ASHRAE's Building Energy Quotient
(bEQ) Labeling Pro-gram uses the same methodology for its HDD adjustment factors.
C409.2.1.1 Provides methodology for calculating target for buildings with multiple occupancy types or changes in
occupied floor area.
C409.2.2 Methodology for calculating the actual energy use (EUIa). The building's actual energy use in equation 4-12 is
calculated based on non-renewable source energy used onsite on a square foot basis minus renewable energy generated
onsite. For consistent expression in source BTUs, imported electricity is multiplied by 3.15, other imported fuels by 1.09 and
onsite renewable generation by 3.15.
C409.2.2.1 Metering, utility billing shall be used to determine teh annual energy consumption.
C409.3 The following sections indicate how to demonstrate compliance with this section.
C409.3.1 The design team must provide assurance to the code official that the proposed design has the capability to meet
the EUIt.
C409.3.1.1 Modeling may be used to demonstrate capability to meet the target with the following requirements:
C409.3.1.1.1 A whole building energy model shall be developed using software and parameters approved by the
code official.
C409.3.1.1.2 Results from the model shall be provided to the code official including demonstration that the modeled
EUIa is less than or equal to the EUIt and the specifications of individual components that the code official can use
during inspection.
C409.3.1.2 A prescriptive package of building components previously approved by the code official or a certifying entity
to meet the EUIt may be used to fulfill this requirement.
C409.3.2 Upon the satisfaction of the code official that all other code requirements are met, a temporary certificate of
occupancy is issued.
Exception: The jurisdiction may issue a Post Occupancy Verification Permit as identified in C409.3.4 and a Certificate of
Occupancy.
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C409.3.3 The building owner will provide the code official with sufficient doucmentation that they have achieved the EUIt
within a 12 month period during the first 24 months of occupancy. The documentation will be certified by a registered
design professional and reported to the code official in an acceptable format (which may include forms from ANSI/ASHRAE
Standard 105-2014).
C409.3.4 Where the code official chooses to issue a post occupancy verification permit in leiu of a temporary certificate of
occupancy, the building owner must still provide the code official with sufficient doucmentation that they have achieved the
EUIt within a 12 month period during the first 24 months of occupancy. The documentation will be certified by a registered
design professional and reported to the code official in an acceptable format (which may include forms from ANSI/ASHRAE
Standard 105-2014).

Bibliography: Outcome-Based Pathways for Achieving Energy Performance Goals, Whole Building Design Guide.
http://wbdg.org/resources/outcomebasedpathways.php
"Evolving Energy Codes to Address Contemporary Challenges" Journal of the National Institute of Building Sciences by Colker,
R.M.; M. Frankel. http://digital.journalofthenationalinstituteofbuildingsciences.com/nibs/june_2015/?pg=33&pm=2&u1=friend
"Alternative Formats to Achieve More Efficient Energy Codes for Commercial Buildings" by Conover, D.; M. Rosenberg, M.
Halverson, Z. Taylor and E. Makela.
http://www.thefreelibrary.com/Alternative+formats+to+achieve+more+efficient+energy+codes+for...-a0331928022
Compliance Verification Paths for Residential and Commercial Energy Codes PNNL, September 2011.
http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-20822.pdf
"Developing Effective Codes and Standards for Net-Zero Energy Buildings" by Colker, R.M., D. Hewitt and J. Henderson.
Building Design + Construction White Paper on Zero and Near-Zero Energy Buildings + Homes, March
2011. http://www.bdcnetwork.com/sites/default/files/5.%20Developing%20Effective%20Codes%20and%20Standards%20for%20NetZero%20Energy%20Buildings.pdf
"Focus on the Outcome, Not Just the Design: Codes, Standards + Rating Systems" by Frankel, M. ECOHOME Magazine,
Winter 2013. http://www.ecobuildingpulse.com/codes-and-standards/codes--standards---rating-systems--mark-frankel.aspx?
dfpzone=v2020
"Getting to Outcome-Based Building Performance Event Report" by Frankel, M., J. Edelson, and R. Colker. May 2015.
http://newbuildings.org/performance-outcomes-event-report
"Outcome-Based Codes: Answering the Preliminary Questions" by Colker, R.M. Strategic Planning for Energy and the
Environment, Spring 2012. http://www.tandfonline.com/doi/abs/10.1080/10485236.2012.10491662
Outcome-Based Energy Codes, New Buildings Institute. http://newbuildings.org/outcome-based-energy-codes
"Rethinking Compliance Verification" by Colker, R.M.; D. Conover and T. Ryan. DesignIntelligence, September/October 2012.
http://www.di.net/articles/rethinking-compliance-verification/
"Common Definition for Zero Energy Buildings." U.S. Department of Energy, September 2015.
http://www.energy.gov/sites/prod/files/2015/09/f26/bto_common_definition_zero_energy_buildings_093015.pdf

Cost Impact: Will not increase the cost of construction
The cost of compliance with this proposal varies by project. It is intended that this compliance path reduce the cost of
compliance by providing designers with the opportunity to find the most cost effective method for achieving the intended results
under the IECC.
CE37-16 : C401.2COLKER12149
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Designers will be on the hook for noncompliance problems caused by building operators and maintenance
personnel. This proposal creates a trap to fall in.The post occupancy permit will go on until the building finally complies. What if the
building is only partly occupied? This could allow use group gaming. The owner would not be able to sell their building to investors
if there is an open permit for it. This would require monitoring of the building for years. Very few designers will choose this
aggressive approach. This should be the AHJ choice, not the designer's choice. No one will choose this option because of the
unknown, uncertain end result.
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Assembly Motion:
Online Vote Results:
Support: 28.76% (65) Oppose: 71.24% (161)
Assembly Action:

As Modified
Failed
None

Online Floor Modification:
C409.2.2 Actual energy use intensity (EUIa). The actual energy use intensity (EUIa ) of the building and building site shall be
calculated in accordance with Equation 4-12. On-site renewable energy generation shall be included in the calculation of the EUIa .
EUIa = (AEUbldg – AEXPren)/TCFA (Equation 4-12)
Where: AEUbldg = the annual energy consumed by the building and building site from all forms of energy including onsite
renewable energy in Btus converted to source Btus. The source energy multiplier for electricity imported from the electricity grid
shall be 3.15. The source energy multiplier for imported fuels other than electricity shall be 1.09.
AEXPren = the annual energy produced by onsite renewable energy systems exported to the electricity grid in Btus converted to
source Btus. The source energy multiplier for onsite renewable energy exported to the electricity grid shall be 3.15.
TCFA = the total conditioned floor area of the building
Individual Consideration Agenda
Public Comment 1:
Proponent : Ryan Colker, representing National Institute of Building Sciences (rcolker@nibs.org) requests Approve
as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
BOOK PART CA— OUTCOME-BASED COMPLIANCE PATH
CHAPTER PART CA101— SCOPE
C409.1 CA101.1 Scope General This appendix establishes a compliance path that is an alternative to Section C401.2, based
on actual, measured energy performance of the project. Outcome-based compliance shall be determined by actual
measurement of all the energy being used by the building and the energy using elements associated with the building
site. Outcome-based compliance buildings and building sites shall be in accordance with Sections C409.1 through C409.3.
CHAPTER PART CA201— GENERAL DEFINITIONS
C202 CA201.1 POST OCCUPANCY VERIFICATION PERMIT GENERAL DEFINITION. POST OCCUPANCY
VERIFICATION PERMIT.A permit issued before a certificate of occupancy to address requirements of this code that occur post
occupancy.
CHAPTER PART CA301— OUTCOME-BASED COMPLIANCE
C401.2 CA301.1 Application. Commercial buildings shall comply with one the requirements of the following: Sections
C402.5, C405.6, C408 and Appendix CA.
1. The requirements of ANSI/ASHRAE/IESNA 90.1.
2. The requirements of Sections C402 through C405. In addition, commercial buildings shall comply with Section C406
and tenant spaces shall comply with Section C406.1.1.
3. The requirements of Sections C402.5, C403.2, C404, C405.2, C405.3, C405.5, C405.6 and C407. The building energy
cost shall be equal to or less than 85 percent of the standard reference design building.
4. The requirements of Sections C402.5, C405.6, C408 and C409.
C409.2 CA301.2 Outcome-based compliance. Compliance for buildings and their sites to be designed on an outcome basis
shall be determined by actual measurement of all the energy being used after the building and the energy using elements
associated with the building site are in full operation in accordance with this section. Where a building has multiple occupancy
types, the maximum allowable energy use shall be based on total gross floor area of each occupancy type in relation to the
total gross floor area of all occupancy types within the building. Compliance shall be based on a determination of actual energy
use in accordance with this section. Buildings having one or more uses or occupancies not listed in Table C409.2(1 CA301.2(1)
shall not be eligible to demonstrate compliance with this code in accordance with Section C409 Appendix CA.
C409.2.1 CA301.2.1 Target EUI (EUIt). The building shall demonstrate a measured EUI (EUIa) less than or equal to the
energy target (EUIt) in Table C409.2(1 CA301.2(1) for the building use and occupancy and for the climate zone in which the
building is located.
Where the code official requires an adjustment of EUIt due to a variation in the building location's heating degree days base
65 (HDD65) from the reference HDD65 in Table C409.2(1 CA301.2(1) for the climate zone in which the building is located, an
adjusted energy target (EUItadj) shall be determined in accordance with Equation 4-10 CA-1.
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EUItadj = EUIt+EUIadj

(Equation 4-10 CA-1)

Where:
EUIt = the Target Annual Source Energy Use Index in Table C409.2(1 CA301.2(1) for the building use and occupancy and for
the climate zone in which the building is located.
EUIadj = HDD65 adjustment factor as determined by Equation 4-11 CA-2.
EUIadj = (HDDa – HDDr) * ((HDDr * EUIslope) + EUIbase)

(Equation 4-11 CA-2)

Where:
HDDa = the annual HDD65 at the building location as listed in ANSI/ASHRAE Standard 90.1, Appendix D.
HDDr = the reference HDD65 in Table C409.2(1 CA301.2(1) for the climate zone in which the building is located.
EUIslope = the change in EUI per HDD65 in Table C409.2(2 CA301.2(2) for the building use and occupancy.
EUIbase= a constant value for EUI in Table C409.2(2 CA301.2(2) for the building use and occupancy.
TABLE C409.2.1 CA301.2.1
TABLE C409.2(1 CA301.2(1) TARGET ANNUAL SOURCE ENERGY USE INDEX (EUI t)
TABLE C409.2.1 CA301.2.1
TABLE C409.2(2 CA301.2(2) CHANGE IN EUIt PER HDD65
C409.2.1.1 CA301.2.1.1 Weighted occupied floor area. The target energy use intensity shall be determined utilizing Table
C409.2(1 CA301.2(1). The EUIt value from Table C409.2(1 CA301.2(1) shall be adjusted based on the monthly weighted
average of occupied floor area during the 12-month compliance period as documented in accordance with Section C409.3.3
CA301.3.3. For buildings with multiple use or occupancy designations in Table C409.2(1 CA301.2(1), the EUIt shall be
adjusted based on the weighted area average of the use or occupancy.
C409.2.2 CA301.2.2 Actual energy use intensity (EUIa). The actual energy use intensity (EUIa) of the building and building
site shall be calculated in accordance with Equation 4-12 CA-2. On-site renewable energy generation shall be included in the
calculation of the EUIa.
EUIa = (AEUbldg – AEXP ren bldg)/TCFA
(Equation 4-12 CA-2)
Where:
AEUbldg = the annual energy consumed by the building and building site from all forms of energy including onsite renewable
energy in Btus converted to source Btus. The source energy multiplier for electricity imported from the electricity grid shall be
3.15. The source energy multiplier for imported fuels other than electricity shall be 1.09.
AEXPren = the annual energy produced by onsite renewable energy systems exported to the electricity grid in Btus converted
to source Btus. The source energy multiplier for onsite renewable energy exported to the electricity grid shall be 3.15.
TCFA = the total conditioned floor area of the building.
C409.2.2.1 CA301.2.2.1 Measurement of AEUs. AEUs shall be determined from metering, utility billing or other form of
measurement acceptable to the code official and converted into consistent units in accordance with Section C409.2.2
CA301.2.2.
C409.3 CA301.3 Compliance Compliance with Section C409.3 CA301.3 shall be determined in accordance with Sections
C409.3.1 CA301.3.1 through C409.3.4 CA301.3.4.
C409.3.1 CA301.3.1 Demonstration of ability to comply with Section C409.3 CA301.3 requirements. In advance of plan
approval by the code official, the design team shall demonstrate to the code official the ability of the design to meet the EUIt
EUIt established in Section C409.2.1 CA301.2.1 utilizing Section C409.3.1.1 CA301.3.1.1 or C409.3.1.2 CA301.3.1.2.
C409.3.1.1 CA301.3.1.1 Modeled approach. The demonstration of the ability to comply with Section C409.3 CA301.3 using a
modeling approach shall be determined in accordance with Sections C409.3.1.1.1 CA301.3.1.1.1 and C409.3.1.1.2
CA301.3.1.1.2.
C409.3.1.1.1 CA301.3.1.1.1 Energy model. No change to text.
C409.3.1.1.2 CA301.3.1.1.2 Design submittal. The results of the model and cut sheets of equipment and characteristics
contained within the compliant model developed in accordance with Section C409.3.1.1 CA301.3.1.1 shall be provided to the
code official for use in verification during inspections.
C409.3.1.2 CA301.3.1.2 Pre-approved specifications approach. No change to text.
C409.3.2 CA301.3.2 Issuance of temporary certificate of occupancy. Where the code official determines that a building
and its site are in compliance with this code other than Section C409 Appendix CA, the code official shall issue a Temporary
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Certificate of Occupancy as authorized in Section 111.3 of the International Building Code. Where the code official has issued
a post occupancy verification permit in accordance with Section C409.3.4 CA301.3.4, the code official shall issue a Certificate
of Occupancy.
C409.3.3 CA301.3.3 Reporting of energy use. Within 24 months of issuance of the temporary certificate of occupancy, the
building owner shall provide the code official with documentation, certified by a registered design professional, of a continuous
12-month period where the building complies with Sections C409.2 CA301.2 utilizing a form approved by the code official. The
occupancy or use type for the occupied period utilized in Section 409.2.2.3 CA301.2.2.3 shall be indicated in the
documentation and include the time periods and square footage of the building occupied by all building tenants.
C409.3.4 CA301.3.4 Post occupancy verification permit. Within 24 months of issuance of a post occupancy verification
permit, the building owner shall provide the code official with documentation in a form acceptable to the code official and
certified by a registered design professional of a continuous 12-month period during which the building complied with Sections
C409.2 CA301.2. The documentation shall include occupancy or use type for the occupied period, the beginning and ending
dates of the 12-month period, and the total conditioned floor area of the building. The post occupancy verification permit shall
remain in effect until the code official has received the documentation verifying compliance with Section C409.2 CA301.2.
Commenter's Reason: Reason Statement
This proposal establishes an appendix to the commercial provisions of the IECC to provide an alternative compliance path
based on the actual, measured energy performance of a project. It is designed to address multiple challenges identified in the
application of current code provisions and reflect the growing desire for more performance focused criteria. These challenges
impact multiple participants in the design and construction process including code departments, designers, building owners and
energy efficiency advocates. To address these diverse needs, stakeholders representing these segments of the industry have
come together to develop this proposal.
Some of the challenges addressed by this proposal:
Code departments have limited resources available to enforce building codes—particularly energy codes.
Energy use is highly measurable yet current code pathways anticipate results from designs, not actual building
performance.
Designers often do not have the flexibility to use the latest technologies in achieving energy efficiency requirements.
Effectively capture all energy saving strategies including those not currently covered under the IECC including building
orientation.
Reducing energy use at the systems level is required—particularly as current components are reaching their cost or
thermodynamic limits—but this approach has not been handled effectively in the IECC.
Energy uses not covered within the existing code framework (i.e., plug loads) are a growing percentage of energy use
associated with buildings.
Across the U.S. and internationally, communities are increasingly interested in achieving energy use reduction targets.
However, as currently written, energy codes do not provide an effective means of assuring achievement of these goals as the
actual, measured energy use of a building within a jurisdiction is highly variable dependent on multiple factors both within and
outside of the code. Such factors include building orientation, plug loads, operations and maintenance practices, quality of
installation, and systems-level interactions. This proposal would establish a mechanism for codes and code departments to
help support achievement of community-level goals and the code departments that would deliver on such results.
Currently, building energy codes do not consider how buildings actually perform—they only prescribe criteria on how they are
to be designed and constructed. The provisions in virtually all energy codes and standards are based on a number of
prescribed criteria that must be satisfied by specific products, materials and components of a building. For many reasons, some
cited in the "challenges" above, prescriptive codes cannot be used to predict actual energy performance. Likewise, energy
simulations are not intended to predict actual performance, but rather are intended to compare a proposed building to one
assumed to just meet the provisions in the code. In effect, this creates a custom energy budget for each and every building
based on a non-predictive prescriptive baseline.
Unfortunately, many of those criteria do not allow for application of new technologies such as innovative window materials or
creative design approaches such as passive solar, building form and shape, and orientation. In order to establish an actual EUI
(EUIa) for a building, the code must provide a methodology for measuring and expressing the energy use of a building and
subsequently be able to compare it to the target reference EUI (EUIr) as part of the compliance verification process.
The purpose of this section is to allow the design team, in conjunction with the owner/developer, the flexibility to utilize the most
cost-effective approach to achieve a common and uniform objective that applies equally, without exception, to all buildings of
the same type and in the same climate zone—something not included in current energy codes and standards. The significance
of actual validation of achieving that objective is through measurement of actual building operation as it is intended to be
occupied.
This proposal recognizes the fact that many jurisdictions do not have the personnel or fiscal resources to adequately ensure
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compliance with energy requirements. By focusing on the outcome, code officials and communities can be assured that
requirements are being met while not incurring additional enforcement burdens. If an owner and design team elect to pursue
this path, they ultimately bear the burden of demonstrating compliance and achievement of the outcome.
Similarly, under traditional energy codes and standards, when the building is completed and is occupied there is no way to
know whether the decisions for a specific design or material or orientation resulted in actual energy savings. This proposed
outcome approach provides a real target, allows design options and flexibility and then provides real answers as to whether
what was planned has been achieved.
The proposal offers the following benefits:
Utilizes all potential opportunities to save energy while giving maximum flexibility to the design team
Moves beyond component-based requirements to capture systems- level, energy-saving opportunities
Allows for energy-efficiency results that recognize the fiscal, technical and personnel limitations of today's code
departments
Leads to actual energy results, in contrast to current energy code pathways that rely on inspections and accurate
construction to achieve theoretical energy performance
Supports quality installation; diligent design and construction; and effective operations and maintenance to achieve longterm energy performance
Provides a framework to help communities, code departments, building owners and design teams to realize actual energy
use results
Accommodates actual conditions in existing buildings better than prescriptive or modeled-performance approaches by
allowing investment in strategies that most cost-effectively achieve performance improvements desired under the code
Allow for designs to incorporate operations and management or tenant behavior to achieve energy performance results
Technical discussion on the basis for development of the tables and associated targets is available in the section-bysection description document.
This proposal builds off a compliance path currently incorporated into the 2015 International Green Construction Code.
Frequently Asked Questions on An Outcome-Based Compliance Path for Energy
Code Officials
Because ultimate compliance is determined post-occupancy, how will I know the design is capable of meeting the target?
The design team must provide the code official with a design that is capable of meeting the target before construction
can proceed. This design is proven capable through either a whole building energy model or by providing a
prescriptive design that has gone through prior vetting by a mechanism acceptable to the code official (this could
include a design under ICC G1-2010 Guideline for Replicable Buildings).
Since this path is based on maximum flexibility for the designer, how will I inspect the project?
As discussed above, the designer will provide the code official with a design that is capable of meeting the target as
determined by whole building modeling or a pre-approved prescriptive design. These designs will become the basis
for inspection. Inspectors would ensure that the components included in the design are present and installed.
As a code official, what is my responsibility relative to the Temporary Certificate of Occupancy or Post Occupancy
Verification Permit?
Once construction is complete and all other code provisions satisfied, the code official may either: 1) issue a
Temporary Certificate of Occupancy or 2) issue a Certificate of Occupancy and open a Post Occupancy Verification
Permit. While the code department is ultimately responsible for making the TCO a permanent Certificate of
Occupancy or closing the POVP, the building owner has a strong incentive to remain diligent and work actively for
closure. The TCO or POVP may impact the building owner's insurance or financing, the ability to sell or lease the
property, or the ability to open other permits.
If a project does not meet the target in the required time frame what enforcement mechanisms are there?
If the owner is unable to comply within the two year period, the code official may issue a violation and require
remedial action. The extent of the remedial action may vary, but may include requiring conduct of an energy audit and
the implementation of some level of the identified energy conservation measures; requiring retro-commissioning or
payment of a fine. Once the remedial action is conducted, the code official may close the TCO or POVP.
My department has limited resources (both in time and personnel) to enforce energy code provisions. How does this help?
Compliance with the energy code is determined based on the measured energy performance once the building is in
operation and not on the verification of specific requirements in the code. This should result in less time spent on
enforcement while better realizing the energy use results intended by the code.
Will this compliance path address concerns that the code development and adoption process has become increasingly
dominated by material interests?
Yes, this compliance pathway is based on the achievement of a target energy use irrespective of the materials used.
Future improvements to the pathway would reduce the target amounts rather than change parameters for specific
provisions.
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Does this type of approach exist elsewhere?
The city of Seattle has implemented a "Target-Based Compliance Path" within their energy code which provides a
similar approach.
The state of Virginia has a program that allows communities to provide property tax reductions based on the energy
performance. Virginia Beach and other communities have adopted such a program.
The 2015 International Green Construction Code (IgCC) includes an outcome-based compliance path.
Building Owners
Would I be required to follow this compliance path?
No, this is an optional compliance path. The performance or prescriptive compliance paths remain in the code.
When would I select to use this compliance path?
A building owner and design team would only select to use this compliance path if:
they share common project objectives and agree to work collaboratively to reach performance goals
the owner has an effective operations strategy; and
the owner anticipates owning the building for at least the period of compliance with no significant changes in
occupancy or use.
Owner occupied or government buildings would be ideal candidates for use of this option. Speculative developers or
buildings were tenants are unknown would not select this option.
What benefit would such an approach provide to building owners?
If the building owner and designer elect to pursue this compliance path, the building owner would be provided with
some level of assurance about the building energy use and operating costs and that their investment in energy
saving measures is actually realized. Further, the design team would be in the position to find the most cost effective
mechanism to achieve the target—thus potentially reducing project cost.
How would a building owner engage their design team for a project using this compliance path?
While this is not an issue covered by the code, it is important to understand how this provision will be used. Many
building owners interested in assuring the performance of their buildings have implemented contracts including
performance requirements. Such contracts should be carefully crafted to assure that the determination of
responsibility for non-achievement of the target and the accompanying remedies are well defined. Specific projects
with such performance requirements include the U.S. General Services Administration Federal Center South, the
Bullitt Center and State of Washington 1063 Block Replacement. See
https://www.wbdg.org/resources/outcomebasedpathways.php.
How would a building owner be assured that the building is capable of achieving the target?
In addition to the regular due diligence of an owner to find a design team capable of meeting their performance
requirements, the design team must provide a design that the code official believes is capable of meeting the target.
The path retains mandatory code provisions on commissioning, so the building owner receives another level of
assurance that the design and construction is in a position to meet the targets.
Designers
How would the election to use this compliance path impact the design process and liability for operations following
occupancy?
While this issue is not addressed within code, it is important for designers to be comfortable and understand how
such an option impacts their practice. The requirements to meet the targets by the design team would be largely
defined within the contract between the owner and the design team.
Many building owners interested in assuring the performance of their buildings have implemented contracts including
performance requirements. Such contracts should be carefully crafted to assure that the determination of
responsibility for non-achievement of the target and the accompanying remedies are well defined. Specific projects
with such performance requirements include the U.S. General Services Administration Federal Center South, the
Bullitt Center and State of Washington 1063 Block Replacement. See
https://www.wbdg.org/resources/outcomebasedpathways.php.
While not mandatory, a collaborative design process engaging representatives from the design, construction and
operations phase of the building life-cycle is likely to be most effective.
How does this path benefit designers?
This compliance path provides the designer with greater flexibility than is provided under the prescriptive and most
modeled performance paths to achieve the energy use anticipated by the code. This includes the utilization of new
strategies or products.
The path also assures that current energy reduction strategies not currently recognized within the prescriptive or
performance compliance paths within the code receive credit for the energy savings.
Governmental Leaders
What benefit would this approach provide to my community?
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If your community has adopted energy or greenhouse gas reduction goals, current provisions within the energy code
do not result in verifiable reductions in energy use. This compliance path would provide a mechanism for
communities to assure that the energy code can provide the anticipated energy savings.
The prescriptive and performance compliance pathways currently existing within the code have limited ability to
address the energy use or greenhouse gas emissions associated with plug loads. This compliance path would
capture all such energy use.
What if this provision is adopted into the code, but doesn't meet the needs of our community?
Like all other provisions contained in the model code, jurisdictions have the option to amend the code. A jurisdiction
may elect to eliminate this compliance option or may decide to develop different target values based on more specific
data for their region (e.g., results of a benchmarking and disclosure program or a building stock survey).
SECTION-BY-SECTION ANALYSIS FOR OUTCOME-BASED PATHWAY APPENDIX PROPOSAL TO INTERNATIONAL
ENERGY CONSERVATION CODE-COMMERCIAL
Establish New Appendix CA: Outcome-Based Compliance Path
CA101.1 Establishes the outcome-based pathway as an acceptable method for compliance based on actual, measurement of
all the energy being used by the building and the energy using elements associated with the building site.
CA201.1. Adds definition for Post Occupancy Verification Permit to support compliance mechanisms established in CA301.3.2.
CA301.1 Establishes the outcome-based pathway as an actual measurement of energy use once in full operation requiring
compliance with Sections of the IECC including mandatory requirements of sections C402.5 (Air leakage-thermal envelope),
C405.6 (Electrical energy consumption), and C408 (System Commissioning).
CA301.2 Provides general methodology and requirements for compliance through the outcome-based provisions. For buildings
with multiple occupancy types, the gross floor area of each type is used to determine compliance. If an occupancy type is not
included in the table then this pathway cannot be used.
CA301.2.1 Establishes that the building's actual source energy use (EUIa) be less than or equal to the target source energy
use (EUIt) for the building based on building use and occupancy and climate zone as contained in Table CA301.2(1). Table
CA301.2(1) values were calculated based on ANSI/ASHRAE Standard 105-2014 national conversion factors (Table J2-A)
and ANSI/ASHRAE/IES Standard 100-2015 Appendix J supplemented by tables for the EUIs of the 25th percentile of the
building stock based on the Energy Information Administration's 2003 Commercial Buildings Energy Consumption Survey
(CBECS) provided by the Department of Energy's Oak Ridge National Laboratory in December 2015. The Table
CA301.2(1) targets were derived from the 25th Percentile numbers with the targeted reduction factor of 72.8%. These EUIt
values are a 5.5% improvement from ANSI/ASHRAE/IES Standard 90.1-2013.
Exception: For those locations where HDD65 is significantly different than the reference city for a climate zone (as identified
in ANSI/ASHRAE/IES Standard 90.1-2013, Appendix D), a more in-depth methodology is provided to support fairness and
accuracy in application of the EUIt. The values to be applied in Equation CA-1 are provided in Table CA301.2(2).The Table
values are a derivative (base and slope) of quadratic regression curve fit of EUIt across climate zones based on Standard
100 Appendix J reference city HDD65 for each climate zone. ASHRAE's Building Energy Quotient (bEQ) Labeling Program
uses the same methodology for its HDD adjustment factors.
CA301.2.1.1 Provides methodology for calculating target for buildings with multiple occupancy types or changes in
occupied floor area.
CA301.2.2 Methodology for calculating the actual energy use (EUIa). The building's actual energy use in equation CA-2 is
calculated based on non-renewable source energy used onsite on a square foot basis minus renewable energy generated
onsite. For consistent expression in source BTUs, imported electricity is multiplied by 3.15, other imported fuels by 1.09 and
onsite renewable generation by 3.15.
CA301.2.2.1 Metering, utility billing shall be used to determine the annual energy consumption.
CA301.3 The following sections indicate how to demonstrate compliance with this section.
CA301.3.1 The design team must provide assurance to the code official that the proposed design has the capability to
meet the EUIt.
CA301.3.1.1 Modeling may be used to demonstrate capability to meet the target with the following requirements:
CA301.3.1.1.1 A whole building energy model shall be developed using software and parameters approved by
the code official.
CA301.3.1.1.2 Results from the model shall be provided to the code official including demonstration that the
modeled EUIa is less than or equal to the EUIt and the specifications of individual components that the code
official can use during inspection.
CA301.3.1.2 A prescriptive package of building components previously approved by the code official or a certifying
entity to meet the EUIt may be used to fulfill this requirement.
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CA301.3.2 Upon the satisfaction of the code official that all other code requirements are met, a temporary certificate of
occupancy is issued.
Exception: The jurisdiction may issue a Post Occupancy Verification Permit as identified in CA301.3.4 and a Certificate
of Occupancy.
CA301.3.3 The building owner will provide the code official with sufficient doucmentation that they have achieved the
EUIt within a 12 month period during the first 24 months of occupancy. The documentation will be certified by a
registered design professional and reported to the code official in an acceptable format (which may include forms from
ANSI/ASHRAE Standard 105-2014).
CA301.3.4 Where the code official chooses to issue a post occupancy verification permit in leiu of a temporary
certificate of occupancy, the building owner must still provide the code official with sufficient doucmentation that they
have achieved the EUIt within a 12 month period during the first 24 months of occupancy. The documentation will be
certified by a registered design professional and reported to the code official in an acceptable format (which may
include forms from ANSI/ASHRAE Standard 105-2014).
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CE38-16 Part I
IECC: C102.1.1, C401.2, C401.2 (New), C402.1, C402.4, C402.5, C403.2, C403.3, C403.4, C404, C404.10, C404.9, C405.1,
C405.2, C405.3, C405.4, C405.5, C405.6, C405.7, C405.8, C407.2, C407.3, C502.2.
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
C102.1.1 Above code programs. The code official or other authority having jurisdiction shall be permitted to deem a national,
state or local energy efficiency program to exceed the energy efficiency required by this code. Buildings approved in writing by
such an energy efficiency program shall be considered in compliance with this code. The requirements identified as
"mandatory" specified in Chapter 4 Table C401.2 shall be met.
C401.2 Application. Commercial buildings shall comply with one of the following:
1. The requirements of ANSI/ASHRAE/IESNA 90.1.
2. The requirements of Sections C402 through C405. In addition, commercial buildings shall comply with Section C406
and tenant spaces shall comply with Section C406.1.1.
3. The requirements of Sections C402.5, C403.2, C404, C405.2, C405.3, C405.5, C405.6 specified in Table C401.2 and
Section C407. The building energy cost shall be equal to or less than 85 percent of the standard reference design
building.
Add new text as follows:

Section No.
C402.5
C403.2
C404
C405.2
C405.3
C405.5
C405.6
C405.7
C405.8

TABLE C401.2
Requirements to be included under compliance with Sections C102.1.1 and C407
Section Title
Subsections included
Air leakage - thermal envelope
C402.5.1 through C402.5.8
C403.2.1 through C403.2.17
Provisions applicable to all
mechanical systems
Service water heating
C404.1 through C404.11
Lighting controls
C405.2 through C405.2.5
Exit signs
C405.3
Exterior lighting
C405.5 and c405.5.1
Electrical energy consumption
C405.6
Electrical transformers
C405.7
Electrical motors
C405.8

Revise as follows:
C402.1 General (Prescriptive). Building thermal envelope assemblies for buildings that are intended to comply with the code
on a prescriptive basis, in accordance with the compliance path described in Item 2 of Section C401.2, shall comply with the
following:
1. The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section
C402.2 and the thermal requirements of either the R-value-based method of Section C402.1.3; the U-, C- and F-factorbased method of Section C402.1.4; or the component performance alternative of Section C402.1.5.
2. Roof solar reflectance and thermal emittance shall comply with Section C402.3.
3. Fenestration in building envelope assemblies shall comply with Section C402.4.
4. Air leakage of building envelope assemblies shall comply with Section C402.5.
Alternatively, where buildings have a vertical fenestration area or skylight area exceeding that allowed in Section C402.4, the
building and building thermal envelope shall comply with Section C401.2, Item 1 or Section C401.2, Item 3.
Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with
Section C403.2.15 or C403.2.16.
C402.4 Fenestration (Prescriptive). No change to text.
C402.5 Air leakage—thermal envelope (Mandatory). No change to text.
C403.2 Provisions applicable to all mechanical systems (Mandatory). No change to text.
C403.3 Economizers (Prescriptive). Each cooling system shall include either an air or water economizer complying with
Sections C403.3.1 through C403.3.4
Exceptions: Economizers are not required for the systems listed below.
1. In cooling systems for buildings located in Climate Zones 1A and 1B.
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2. In climate zones other than 1A and 1B, where individual fan cooling units have a capacity of less than 54,000
Btu/h (15.8 kW) and meet one of the following:
2.1.Have direct expansion cooling coils.
2.2.The total chilled water system capacity less the capacity of fan units with air economizers is less than the
minimum specified in Table C403.3(1).The total supply capacity of all fan-cooling units not provided with
economizers shall not exceed 20 percent of the total supply capacity of all fan-cooling units in the building
or 300,000 Btu/h (88 kW), whichever is greater.
3. Where more than 25 percent of the air designed to be supplied by the system is to spaces that are designed to be
humidified above 35°F (1.7°C) dew-point temperature to satisfy process needs.
4. Systems that serve residential spaces where the system capacity is less than five times the requirement listed in
Table C403.3(1).
5. Systems expected to operate less than 20 hours per week.
6. Where the use of outdoor air for cooling will affect supermarket open refrigerated casework systems.
7. Where the cooling efficiency meets or exceeds the efficiency requirements in Table C403.3(2).
8. Chilled-water cooling systems that are passive (without a fan) or use induction where the total chilled water
system capacity less the capacity of fan units with air economizers is less than the minimum specified in Table
C403.3(1).
9. Systems that include a heat recovery system in accordance with Section C403.4.5.
C403.4 Hydronic and multiple-zone HVAC systems controls and equipment. (Prescriptive). No change to text.
SECTION C404 SERVICE WATER HEATING (MANDATORY)
C404.9 Energy consumption of pools and permanent spas. (Mandatory). No change to text.
C404.10 Energy consumption of portable spas (Mandatory). No change to text.
C405.1 General (Mandatory). This section covers lighting system controls, the maximum lighting power for interior and
exterior applications and electrical energy consumption.
Exception: Dwelling units within commercial buildings shall not be required to comply with Sections C405.2 through
C405.5, provided that they comply with Section R404.1.
Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with
Section C403.2.15 or C403.2.16.
C405.2 Lighting controls (Mandatory). Lighting systems shall be provided with controls as specified in Sections C405.2.1,
C405.2.2, C405.2.3, C405.2.4 and C405.2.5.
Exceptions: Lighting controls are not required for the following:
1. Areas designated as security or emergency areas that are required to be continuously lighted.
2. Interior exit stairways, interior exit ramps and exit passageways.
3. Emergency egress lighting that is normally off.
C405.3 Exit signs (Mandatory). No change to text.
C405.4 Interior lighting power requirements (Prescriptive). No change to text.
C405.5 Exterior lighting (Mandatory). Where the power for exterior lighting is supplied through the energy service to the
building, all exterior lighting shall comply with Section C405.5.1.
Exception: Where approved because of historical, safety, signage or emergency considerations.
C405.6 Electrical energy consumption (Mandatory). No change to text.
C405.7 Electrical transformers (Mandatory). Electric transformers shall meet the minimum efficiency requirements of Table
C405.7 as tested and rated in accordance with the test procedure listed in DOE 10 CFR 431. The efficiency shall be verified
through certification under an approved certification program or, where a certification program does not exist, the equipment
efficiency ratings shall be supported by data furnished by the transformer manufacturer.
Exceptions: The following transformers are exempt:
1. Transformers that meet the Energy Policy Act of 2005 exclusions based on the DOE 10 CFR 431 definition of
special purpose applications.
2. Transformers that meet the Energy Policy Act of 2005 exclusions that are not to be used in general purpose
applications based on information provided in DOE 10 CFR 431.
3. Transformers that meet the Energy Policy Act of 2005 exclusions with multiple voltage taps where the highest tap
is at least 20 percent more than the lowest tap.
4. Drive transformers.
5. Rectifier transformers.
6. Auto-transformers.
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7. Uninterruptible power system transformers.
8. Impendance transformers.
9. Regulating transformers.
10.Sealed and nonventilating transformers.
11.Machine tool transformers.
12.Welding transformers.
13.Grounding transformers.
14.Testing transformers.
C405.8 Electrical motors (Mandatory). No change to text.
C407.2 Mandatory requirements Requirements.to be included in proposed design. Compliance with this section Section
C407 requires that the criteria provisions of Sections C402.5, C403.2, C404 and C405 the sections specified in Table C401.2
be met and included in the proposed design. Such provisions shall not be traded off..
C407.3 Performance-based compliance. Compliance based on total building performance in accordance with Section
C401.2 and this section requires that a proposed building (proposed design) be shown to have an annual energy cost that is
equal to, or less than or equal to 85 percent of, the annual energy cost of the standard reference design. Energy prices shall
be taken from a source approved by the code official, such as the Department of Energy, Energy Information Administration's
State Energy Price and Expenditure Report. Code officials shall be permitted to require time-of-use pricing in energy cost
calculations. Nondepletable energy collected off site shall be treated and priced the same as purchased energy. Energy from
nondepletable energy sources collected on site shall be omitted from the annual energy cost of the proposed design.
Exception: Jurisdictions that require site energy (1 kWh = 3413 Btu) rather than energy cost as the metric of comparison.
C502.2 Prescriptive compliance Compliance. No change to text.
C102.1.1 Above code programs. The code official or other authority having jurisdiction shall be permitted to deem a national,
state or local energy efficiency program to exceed the energy efficiency required by this code. Buildings approved in writing by
such an energy efficiency program shall be considered in compliance with this code. The requirements identified as
"mandatory" specifed in Chapter 4 Table C401.2 shall be met.
C502.2 Prescriptive compliance Compliance. No change to text.
Reason: This proposal addresses three issues:
1. The appearance of conflict between C401.2 and C407.3 regarding the level of performance required.
2. The confusion resulting from the use of terms 'mandatory' and 'prescriptive' to when applied to various code provisions.
3. Discrepancy in the listing of 'mandatory' sections in C401.2.and C407.3. Discrepancies between the listing of mandatory
sections and their designation in each section
The solution to issues 1 and 3 are the same, provide a single list in one location of each half of the code (Commercial and
Residential) regarding what are 'mandatory' provisions. Refer to those lists from other locations of the code. This proposal
places each list in the section of the code spelling out the compliance option (C401.2 and R401.2). Because the lists are
already quite extensive (especially in Residential) and have a tendency to grow as the code evolves, the lists are proposed to
be provided in a table format. The table format also makes the lists of sections more prominent visually to the code user. As
the above code sections in Chapter 1 of each half of the code also refer to the mandatory provisions, those sections are also
included in the title of the tables.
The SEHPCAC realized that the only reason for the presence of 'mandatory' designations are to support the Total Building
Performance Option (C407) or Simulated Performance (R405) or ERI (R406) or the above code programs. In other words you
have optional compliance paths driving the format of the balance of the code. The only use of the term 'prescriptive' other than
in section titles is in Section C402.1 regarding commercial building envelope and in the addition sections of both parts of the
code. If there was ever provisions which said 'here is how your comply with the 'prescriptive' approach - such text is gone.
Losing the word 'prescriptive' in the code has no impact on how one determines compliance.
The solution proposed in this series of changes for the mandatory vs prescriptive is to abandon both terms and to remove the
designations from the individual code sections. The term mandatory confuses in two ways. Users of other codes understand
that all provisions are 'mandatory' without the code saying so. With the IECC stating some sections are 'mandatory' the
implication is other provisions are purely optional. But what is really the case is just like the other codes, provisions in the IECC
must be complied with - if and when specific equipment, designs or installations are included. The intent behind 'mandatory' vs
'prescriptive' in the IECC is that for the alternate design options, the code still requires that certain provisions be met
(mandatory) and that they can't be manipulated or substituted in the proposed design. Therefore this proposal removes the
section by section designation in favor of a single listing in each part of the code and using the phrase – 'shall be included in
the proposed design are not permitted to be traded off'.
Specific revision notes:
Section C401.2, Item 3 requires a 85% energy cost savings over the reference design. Section C407 is the methodology
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for building performance evaluation and it doesn't mention the 85%. The amendment to C407.3 makes those two
consistent.
In section R406.2 the treatment of ducts not in the envelope is shown as an exception. In Section R405.2 the same phrase
is not an exception. The latter format is correct and would be amended as part of this proposal. (yellow highlights)
In Section C401.2 the code says "Commercial buildings shall comply...' In R401.2 the code says "Projects shall comply...'
The format in C401.2 is preferable. Buildings must be in compliance... not 'projects'.
Section C502.2 and R502.1.1 - in both sections the word prescriptive is removed from the title as it is not specified in the
body of the sections how 'presciptive' affects application of the section.
This reformat of the code will make it clearer how the alternative pathways are to be used and in one location calls out which
sections must be met regardless of the methodology. Having the information in a single location (for each half of the code) also
makes future code amendments simpler where new provisions are added. If such new provisions should not be traded off in a
performance analysis, the proponent simply amends the table to include the new section.
The SEHPCAC is aware that other proposals will alter the sections listed in the table. As we can not anticipate the final
organization of the code, it is assumed that staff will be able to adjust the tables in response to new provisions, deleted
provisions or reorganized provisions.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
The proposal is editorial. It shifts the scattered references to mandatory provisions to the specific provisions which must be
informed that certain requirements must be included in a design.
CE38-16 Part I :
C401.2COLLINS13637
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: The revisions clarify the intent and remove a problematic ambiguity that has plagued the code. The terms
mandatory and prescriptive are not even defined in the code.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Shaunna Mozingo, representing Colorado Chapter of ICC Energy Code Development Committee
(smozingo@coloradocode.net) requests Disapprove.
Commenter's Reason: It is our opinion that the existing language as written in the code works much better than this complete
re-write done mainly to get rid of the word "mandatory". We do not agree with adding such a large amount of black marks in
the new book, which indicates changes, in such a manner when it could have easily been solved by changing the workd
"mandatory" to "non-tradeable" or something that served the purpose if there truly is in fact so much confusion about the
existing use of the terms (Mandatory) and (Prescriptive). Those terms have been used for so long in the code and are very
easily explained.
When a jurisdiction goes to adopt a code and they start showing elected officials and the public the new code that they want to
adopt they open the book and people get distracted by how many black lines show up on the sides of the pages. Often we get
asked why it has to change so much every time? Do we not know what we are doing so we have to keep changing it? Do we
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put things in there before we know if they work and then have to change them? How do we ever learn it if you change it so
much?...
Let's save the black lines for something that makes a difference in efficiency or truly clarifes how the code is used. We do not
feel as though this change really makes the issue of mandatory/prescriptive/performance any clearer and feel it could have
been solved simply by changing the word "Mandatory" to a different term, if it needs changed at all.

CE38-16 Part I
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CE38-16 Part II
R102.1.1 (IRC N1101.4) , R401.2 (IRC N1101.13), Table R401.2 (New) [IRC Table N1101.13 (New)], R402.1 (IRC N1102.1),
R402.2 (IRC N1102.2), R402.3 (IRC N1102.3), R402.4 (IRC N1102.4), R402.5 (IRC N1102.5) , R403.1 (IRC N1103.1),
R403.1.2 (IRC N1103.1.2), R403.3.1 (IRC N1103.3.1), R403.3.2 (IRC N1103.3.2), R403.3.3 (IRC N1103.3.3), R403.3.4 (IRC
N1103.3.4), R403.3.5 (IRC N1103.3.5) , R403.4 (IRC N1103.4), R403.5.1(IRC N1103.5) , R403.5.3 (IRC N1103.5.3) , R403.6
(IRC N1103.6), R403.7 (IRC N1103.7) , R403.8 (IRC N1103.8), R403.9 (IRC N1103.9), R403.10 (IRC N1103.10), R403.11
(IRC N1103.11), R404.1 (IRC N1104.1), R404.1.1 (IRC N1104.1.1), R405.1 (IRC N1105.1), R405.2 (IRC N1105.2), R406.1
(IRC N1106.1), R406.2 (IRC N1106.2), R502.1.1 (IRC N1105.1.1)
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
R102.1.1 (N1101.4) Above code programs. The code official or other authority having jurisdiction shall be permitted to deem
a national, state or local energy-efficiency program to exceed the energy efficiency required by this code. Buildings approved in
writing by such an energy-efficiency program shall be considered in compliance with this code. The requirements identified as
"mandatory" in Chapter 4 Table R401.2 shall be met.
R401.2 (N1101.13) Compliance. Projects
Residential buildings shall comply with one of the following:
1.
2.
3.
2.
3.

Sections R401 through R404.
Section R405 and the provisions of Sections R401 through R404 labeled "Mandatory."
An energy rating index (ERI) approach in Section R406.
Section R405 and the provisions specified in Table R401.2 applicable to Section R405.
An energy rating index (ERI) in accordance with Section R406 and the provisions specified in Tabld R401.2 applicable
to Section R406..

TABLE R401.2 (N1101.2)
REQUIREMENTS TO BE INCLUDED FOR COMPLIANCE WITH SECTIONS R102.1.1 [N1101.4], R405 [N1105] AND R406
[N1106]
Section No.
Section Title
Applicable to
Applicable to
Sections R102.1.1
Section R406
and R405
R401.3
Certificate
Yes
Yes
R402.4
Air leakage
Yes
Yes
Yes
R402.5
Maximum fenestration U-factor
Yes
and SHGC
Controls
Yes
Yes
R403.1
R403.1.2
Heat pump supplementary heat
Yes
Yes
R403.3.2
Sealing
Yes
Yes
R403.3.3
Duct testing
Yes
Yes
R403.3.5
Building cavities
Yes
Yes
R403.4
Mechanical system piping insulation
Yes
Yes
R403.5.1
Heated water circulation and
Yes
Yes
temperature maintenance systems
R403.5.3
Hot water pipe insulation
No
Yes
R403.6
Mechanical ventilaiotn
Yes
Yes
R403.7
Equipment sizing efficiency rating
Yes
Yes
R403.8
Systems serving multiple dwelling units
Yes
Yes
R403.9
Snow melt and ice system controls
Yes
Yes
R403.10
Pools and permanent spa
Yes
Yes
energy consumption
R403.11
Portable spas
Yes
Yes
R404.1
Lighting equipment
Yes
Yes
R404.1.1
Lighting equipment
Yes
Yes
R402.1 (N1102.1) General (Prescriptive). The building thermal envelope shall meet the requirements of Sections R402.1.1
through R402.1.5.
Exception: The following low-energy buildings, or portions thereof, separated from the remainder of the building by
building thermal envelope assemblies complying with this section shall be exempt from the building thermal envelope
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provisions of Section R402.
1. Those with a peak design rate of energy usage less than 3.4 Btu/h • ft2 (10.7 W/m2) or 1.0 watt/ft2 of floor area
for space-conditioning purposes.
2. Those that do not contain conditionedspace.
R402.2 (N1102.2) Specific insulation requirements (Prescriptive). No change to text.
R402.3 (N1102.3) Fenestration (Prescriptive). No change to text.
R402.4 (N1102.4) Air leakage (Mandatory). No change to text.
R402.5 (N1102.5) Maximum fenestration U-factor and SHGC (Mandatory). No change to text.
R403.1 (N1103.1) Controls (Mandatory). No change to text.
R403.1.2 (N1103.1.2) Heat pump supplementary heat (Mandatory). No change to text.
R403.3.1 (N1103.3.1) Insulation (Prescriptive). Supply and return ducts in attics shall be insulated to a minimum of R-8
where 3 inches (76 mm) in diameter and greater and R-6 where less than 3 inches (76 mm) in diameter. Supply and return
ducts in other portions of the building shall be insulated to a minimum of R-6 where 3 inches (76 mm) in diameter or greater and
R-4.2 where less than 3 inches (76 mm) in diameter.
Exception: Ducts or portions thereof located completely inside the building thermal envelope.
R403.3.2 (N1103.3.2) Sealing (Mandatory). Ducts, air handlers and filter boxes shall be sealed. Joints and seams shall
comply with either the International Mechanical Code or International Residential Code, as applicable.
Exceptions:
1. Air-impermeable spray foam products shall be permitted to be applied without additional joint seals.
2. For ducts having a static pressure classification of less than 2 inches of water column (500 Pa), additional closure
systems shall not be required for continuously welded joints and seams, and locking-type joints and seams of
other than the snap-lock and button-lock types.
R403.3.3 (N1103.3.3) Duct testing (Mandatory). Ducts shall be pressure tested to determine air leakage by one of the
following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system,
including the manufacturer's air handler enclosure if installed at the time of the test. All registers shall be taped or
otherwise sealed during the test.
2. Postconstruction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the
entire system, including the manufacturer's air handler enclosure. Registers shall be taped or otherwise sealed during
the test.
Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely
within the building thermal envelope.
A written report of the results of the test shall be signed by the party conducting the test and provided to the code official.
R403.3.4 (N1103.3.4) Duct leakage (Prescriptive). The total leakage of the ducts, where measured in accordance with
Section R403.3.3, shall be as follows:
1. Rough-in test: The total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet
(9.29 m2) of conditioned floor area where the air handler is installed at the time of the test. Where the air handler is not
installed at the time of the test, the total leakage shall be less than or equal to 3 cubic feet per minute (85 L/min) per
100 square feet (9.29 m2) of conditioned floor area.
2. Postconstruction test: Total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square
feet (9.29 m2) of conditioned floor area.
R403.3.5 (N1103.3.5) Building cavities (Mandatory). No change to text.
R403.4 (N1103.4) Mechanical system piping insulation (Mandatory). No change to text.
R403.5.1 (N1103.5.1) Heated water circulation and temperature maintenance systems (Mandatory). No change to text.
R403.5.3 (N1103.5.3) Hot water pipe insulation (Prescriptive). Insulation for hot water pipe with a minimum thermal
resistance (R-value) of R-3 shall be applied to the following:
1. Piping 3/ 4 inch (19.1 mm) and larger in nominal diameter.
2. Piping serving more than one dwelling unit.
3. Piping located outside the conditioned space.
4. Piping from the water heater to a distribution manifold.
5. Piping located under a floor slab.
6. Buried in piping.
7. Supply and return piping in recirculation systems other than demand recirculation systems.
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R403.6 (N1103.6) Mechanical ventilation (Mandatory). No change to text.
R403.7 (N1103.7) Equipment sizing and efficiency rating (Mandatory). No change to text.
R403.8 (N1103.8) Systems serving multiple dwelling units (Mandatory). No change to text.
R403.9 (N1103.9) Snow melt and ice system controls (Mandatory). No change to text.
R403.10 (N1103.10) Pools and permanent spa energy consumption (Mandatory). No change to text.
R403.11 (N1103.11) Portable spas (Mandatory). No change to text.
R404.1 (N1104.1) Lighting equipment (Mandatory). Not less than 75 percent of the lamps in permanently installed lighting
fixtures shall be high-efficacy lamps or not less than 75 percent of the permanently installed lighting fixtures shall contain only
high-efficacy lamps.
Exception: Low-voltage lighting.
R404.1.1 (N1104.1.1) Lighting equipment (Mandatory). No change to text.
R405.1 (N1105.1) Scope. No change to text.
R405.2 (N1105.2) Mandatory requirements. Requirements.to be included in proposed design Compliance with this
section Section R405 requires that the mandatory provisions identified in of Section R401.2 be met and therefore shall be
included in the proposed design and shall not be traded off. All supply
Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum an R-value of not
less than R-6.
R406.1 (N1106.1) Scope. No change to text.
R406.2 (N1106.2) Mandatory requirements. Requirements to be included in proposed design Compliance with this
section Section R406 requires that the provisions identified of the sections specifed in Sections R401 through R404 labeled as
"mandatory" and Section R40.5.3 Table R401.2 be met and therefor shall be included in the proposed design and are not
permitted to be traded off. The building thermal envelope shall be greater than or equal to levels of efficiency and Solar Heat
Gain Coefficient in Table 402.1.1 or 402.1.3 of the 2009 International Energy Conservation Code.
Exception: Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum
of R-6.
Supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum of R-6.
R502.1.1 (N1105.1.1) Prescriptive compliance Compliance. No change to text.
CE38-16 Part II :
R401.2COLLINS13638
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: The current format is preferred as it helps people understand, for each path, what is necessary to do for that
path.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Submitted.
Commenter's Reason: SEHPCAC was the original proponent of CE38. This proposal is also of concern to the SEHPCAC
because of inconsistent actions between the Commercial and Energy Code Development Committees. SEHPCAC agrees with
the Residential committee that code users should be able to understand what is necessary for each path, the problem is that
Sections R405.2 and R406.2 don't tell you what is mandatory, but instead sends the code user another place in the code which
then says go see all the places in the code that say mandatory. This proposal puts in one place a complete listing of

2016 ICC PUBLIC COMMENT AGENDA

Page 706

mandatory requirements. It tells the user of each path listed at the beginning of Section R401 what is mandatory for each
alternative path in one location. The Commercial Energy Code Committee approved this proposal for the much more detailed
commercial provisions. It will simplify use of the code. It also has the benefit of being easily maintained in the future. Instead
of hoping that the 'mandatory' designation lands on the right section when new sections are added in the future, proponent of
new sections can easily amend the table to clearly indicate when requirements are mandatory.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

CE38-16 Part II
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CE40-16
IECC: C202, C401.2.
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning Engineers
(sferguson@ashrae.org)
2015 International Energy Conservation Code
Add new definition as follows:
INFORMATION TECHNOLOGY EQUIPMENT Computers, data storage, servers, network equipment and communication
equipment.
Revise as follows:
C401.2 Application. Commercial buildings shall comply with one of the following:
1. The requirements of ANSI/ASHRAE/IESNA 90.1.
2. The requirements of ASHRAE 90.4 for buildings serving a total information technology equipment load greater than
10kW and greater than 20 watts per square foot of conditioned floor area.
3. The requirements of Sections C402 through C405. In addition, commercial buildings shall comply with Section C406
and tenant spaces shall comply with Section C406.1.1.
4. The requirements of Sections C402.5, C403.2, C404, C405.2, C405.3, C405.5, C405.6 and C407. The building energy
cost shall be equal to or less than 85 percent of the standard reference design building.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASHRAE Standard 90.4 Energy Standard for Data Centers and Telecommunications Buildings
Reason: ASHRAE Standard 90.4P, Energy Standard for Data Centers and Telecommunications Buildings establishes the
minimum energy efficiency requirements of data centers and telecommunications buildings for design and construction and for
creation of a plan for operation and maintenance, and for utilization of on-site or off-site renewable energy resources.
Data center applications are unlike their commercial building counterparts in two significant ways. First, they include
significantly higher plug loads. And second, they employ rapidly changing technology for the IT equipment and associated
power/cooling approaches.
There is also a recognition that current industry modeling tools do not possess all the necessary mathematical models to
accurately and appropriately model data center HVAC and power design. As a result, demonstrating compliance to the 90.1
Chapter 11 or energy cost budget (ECB) approaches may be impractical.
This standard is based on the principles of power use effectiveness (PUE), as defined by The Green Grid. However, because
PUE is an operational measurement metric, and this is a design standard, PUE terminology is not a technically accurate usage.

Bibliography: ASHRAE Standard 90.4 Energy Standard for Data Centers and Telecommunications Buildings
Cost Impact: Will increase the cost of construction
In the current IECC there are no provisions for data center buildings. This will add requirements to those facilities and likely
increase the cost of construction.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASHRAE 90.4, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2015.

CE40-16 : C401.2FERGUSON11239
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed standard is not yet published.
Assembly Action:

None
Individual Consideration Agenda
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Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Submitted.
Commenter's Reason: At the time of the Committee Action Hearings, Standard 90.4 was not yet published. It is not final,
published, and publicly available.
The intended purpose of this Standard is to create a performance based approach that would be more flexible and
accommodating of innovative changes which rapidly occur in the data center design, construction, and operations. Data center
applications are unlike their commercial building counterparts because they have significantly higher plug loads and rapidly
changing technology for the IT equipment and associated power/cooling approaches.
It has been acknowledged that these differences drive a fundamentally different approach to regulating minimum efficiency
requirements for the electrical and mechanical systems that support the plug loads. By using an approach that requires
compliance to a "system" level of performance, designers and end-users can utilize various trade-offs in their optimization
strategizes depending on their company specific business models.
There was also a recognition that current industry modeling tools maynot possess all the necessary mathematical models to
accurately and appropriately model data center HVAC and power design. This standard uses language to relate the
calculations of energy efficiency set forth in this standard to a total efficiency number, as well as to allow tradeoffs between
electrical and mechanical elements.

Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: This proposal aligns the IECC with the now published version of ASHRAE Standard 90.4 (which was
approved for publication by ASHRAE on June 29, 2016).
In addition, it correlates to the updated definition of computer rooms in CE9 that was approved as submitted by the committee
during the committee action hearings.

CE40-16
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CE42-16
IECC: C401.2.
Proposed Change as Submitted
Proponent : Charles Foster, representing self (cfoster20187@yahoo.com)
2015 International Energy Conservation Code
Revise as follows:
C401.2 Application. Commercial buildings shall comply with one of the following:
1. The requirements of ANSI/ASHRAE/IESNA 90.1.
2. The requirements of Sections C402 through C405. In addition, commercial buildings shall comply with Section C406
and tenant spaces shall comply with Section C406.1.1.
3. The requirements of Sections C402.5, C403.2, C404, C405.2, C405.3, C405.5, C405.6 and C407. The building energy
cost shall be equal to or less than 85 95 percent of the standard reference design building.
Reason: This proposal changes the existing 85% threshold to 95% in the performance path of the code.
There seems to be growing interest in promoting the performace aspects of building codes, including the IECC. And yet, as
currently written, users of the IECC that desire to demonstrate compliance through section 407 (performance) are required to
construct a building that uses less energy than if that building was contructed using the prescriptive path. This seems a
disincentive.
To remedy this disincentive, this proposal would relax the builder penalty from 85% of the standard reference design building to
95%.
Additionally, it should be noted that DOE has determined that buildings are, indeed, becoming more efficient as the result of
building energy codes and standards, including the IECC. For instance, from 2010 to 2013, ASHRAE Std. 90.1 resulted in
saving shown below according to DOE:

TABLE IV.5—QUANTITATIVE ANALYSIS FINDINGS
Savings in whole-building EUI (percent)
Site EUI

ECI (Energy Cost Intensity $/ft2 - yr)

7.6

8.7

Using the DOE determination, since the energy cost "floor" has been raised by 8.7%, that corresponds to changing the 85% to
92.4% (85 *1.087). Assuming that ASHRAE 90.1-2016 and IECC 2018 will improve energy efficiency by at least 3 percent, the
new "floor" would be:
92.4 * 1.03 = 95.172
Source: 09/26/2014 Federal Register volume 79 Page 57900-57915
[Docket No. EERE–2014–BT–DET–0009]
RIN 1904–AD27
Determination Regarding Energy
Efficiency Improvements in ANSI/
ASHRAE/IES Standard 90.1–2013:
Energy Standard for Buildings, Except
Low-Rise Residential Buildings

Bibliography:
Cost Impact: Will not increase the cost of construction
This proposal relaxes the existing requirement and, as such, will not add to the cost of construction.
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CE42-16 : C401.2FOSTER12488
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal relaxes the code and buildings could be less efficient than current code. No justification
provided for the 95%.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Charles Foster (cfoster20187@yahoo.com) requests Approve as Submitted.
Commenter's Reason: This proposal changes the existing 85% threshold to 95% in the performance path of the code. There
seems to be growing interest in promoting the performace aspects of building codes, including the IECC. And yet, as currently
written, users of the IECC that desire to demonstrate compliance through section 407 (performance) are required to construct a
building that uses less energy than if that building was contructed using the prescriptive path. This seems a disincentive. To
remedy this disincentive, this proposal would relax the builder penalty from 85% of the standard reference design building to
95%. Additionally, it should be noted that DOE has determined that buildings are, indeed, becoming more efficient as the result
of building energy codes and standards, including the IECC. For instance, from 2010 to 2013, ASHRAE Std. 90.1 resulted in
saving shown below according to DOE:
TABLE IV.5—QUANTITATIVE ANALYSIS FINDINGS
Savings in whole-building EUI (percent)
Site EUI

2
ECI (Energy Cost Intensity $/ft - yr)

7.6

8.7

Using the DOE determination, since the energy cost "floor" has been raised by 8.7%, that corresponds to changing the 85% to
92.4% (85 *1.087). Assuming that ASHRAE 90.1-2016 and IECC 2018 will improve energy efficiency by at least 3 percent, the
new "floor" would be:
92.4 * 1.03 = 95.172
Source: 09/26/2014 Federal Register volume 79 Page 57900-57915
[Docket No. EERE–2014–BT–DET–0009]
RIN 1904–AD27
As a final matter, ASHRAE Std. 90.1-2016 preliminary results suggest yet additional savings of 4.2% site energy / 4.8% energy
cost over the previous (2013) standard.

Proponent : Marc Nard, representing Portland Cement Association (mnard@cement.org) requests Approve as
Submitted.
Commenter's Reason: For a building designer and to benefit the end user this proposal is a positive step toward evaluating
the total building performance as it applies to the net energy use. This is especially the case for a designer not wanting to
follow the prescriptive path who would instead choose to follow the alternative total building performance path. This proposed
change from 85 to 95 percent offers new maximum design flexibility by using the annual energy cost as the performance metric
when evaluating the entire building. To disapprove this proposal penalizes the designer and builder while restricting innovation
and alternative methods of construction.
CE42-16
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CE43-16
IECC: C401.2, C406.1.
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Harry Misuriello, representing Energy Efficient Codes Coalition (misuriello@verizon.net); Jeffrey
Harris, representing Alliance to Save Energy; William Prindle, ICF International, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
C401.2 Application. Commercial buildings shall comply with one of the following:
1. The requirements of ANSI/ASHRAE/IESNA 90.1.
2. The requirements of Sections C402 through C405. In addition, commercial buildings shall comply with Section C406
and tenant spaces shall comply with Section C406.1.1.
3. The requirements of Sections C402.5, C403.2, C404, C405.2, C405.3, C405.5, C405.6 and C407. The building energy
cost shall be equal to or less than 85 80 percent of the standard reference design building.
C406.1 Requirements. Buildings shall comply with at least one two of the following:
1. More efficient HVAC performance in accordance with Section C406.2.
2. Reduced lighting power density system in accordance with Section C406.3.
3. Enhanced lighting controls in accordance with Section C406.4.
4. On-site supply of renewable energy in accordance with Section C406.5.
5. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.
6. High-efficiency service water heating in accordance with Section C406.7.
Reason: Section C406.1 establishes a set of additional efficiency option packages above base code requirements that the
user must choose from to meet the code requirements – the current code requires compliance with one of these packages.
The purpose of this code change proposal is to modify the requirement so that the user would have to comply with two
packages instead of one. The alternative performance path compliance option from Section 401.2 is also modified to improve
the performance path by 5% as compared to the 2009 IECC (from 85% to 80%) consistent with the prescriptive requirement to
comply with two packages (which were estimated at 5% energy savings over the 2009 IECC by proponents during the 2012
IECC code cycle).
Cost Impact: Will increase the cost of construction
Unless the builder already planned to do two of these options, adding a second option would increase the cost of construction.
The cost of these options would vary depending on many factors.
CE43-16 : C401.2FAY12766
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The percent change is arbitrary with no analysis to support it. The base prescriptive requirements are rising,
thus the increase to 80% cannot be justified.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: This code change increases efficiency of performance path by requiring proposed design to
demonstrate building energy codes lest than 80 percent of the standard reference design, instead of the current 85 percent;
requires all other compliance paths to select two additional EE options from C406 instead of one. The committee
recommended denial.
The committee stated that "the percent change is arbitrary with no analysis to support it." The proponent reason statement
noted that that performance path option was modified to improve the performance path by 5% as compared to the 2009 IECC
because it was consistent with the prescriptive requirement to comply with two additional energy efficiency packages (which
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were estimated at 5% energy savings over the 2009 IECC by proponents during the 2012 IECC code cycle). The AIA believes
this is a good proposal to improve the performance of the code while maintaining flexibility for the user on how to reach these
goals.
We urge the membership to suppor approval as submitted.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); William Prindle,
ICF International, representing Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance
Project, representing Building Codes Assistance Project (mguttman@bcapcodes.org); Harry Misuriello, American
Council for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net);
Charlie Haack, ICF International, representing Energy Efficient Codes Coalition requests Approve as Submitted.
Commenter's Reason: CE43 should be approved as submitted because it would improve efficiency in commercial buildings
by improving the 2018 IECC by roughly 5%. This approach builds directly upon the approach in Section C406 first established
in the 2012 IECC. No other proposal would bring about such a significant improvement to all commercial building compliance
paths as CE43.
This improvement is very straightforward:
For compliance via the prescriptive or UA compliance paths, code users would simply select two of the "additional
efficiency options" under C406.1, rather than one as currently required.
For those who choose compliance via the performance path, rather than replace or re-work the entire performance path
(as suggested in other proposals), the proposal simply adjusts the multiplier that applies in Section C401.2 from 85% to
80% (reducing the multiplier by 5%).
Some concern was raised at the Committee Action Hearing regarding whether there would be enough options in C406.1 to
provide flexibility for design professionals. We note that the Committee later recommended approval of CE230 as modified,
which would add two more options to C406.1. We support the adoption of both CE43 and CE230 because, as a package, they
would provide additional energy savings, while providing additional flexibility to code users.
Since the completion of the 2012 IECC update, there has not been an organized, overall improvement in the commercial IECC.
CE43 would move all compliance paths forward by a reasonable amount, providing a critical next step for jurisdictions seeking
to reduce energy consumption in commercial buildings. CE43 should be approved as submitted.

Proponent : Amanda Hickman, InterCode Incorporated, representing Air Movement Control Association International
(amanda@intercodeinc.com) requests Disapprove.
Commenter's Reason: The Air Movement and Control Association International (AMCA) agrees with the ICC Technical
Committee's recommendation on this proposal and also their rationale for the disapproval: "The percent change is arbitrary with
no analysis to support it. The base prescriptive requirements are rising, thus the increase to 80% cannot be justified."
The Committee also stated on CE232, which is a very similar proposal to this one, and was also disapproved, "without a cost/
benefit analysis, it is unclear that the proposal provides energy savings."
Furthermore, some of the options listed are not appropriate for every region or climate zone of the country. Being that the IECC
is used as a template for the entire country, going from requiring one option to two is inappropriate. For these reasons we
recommend upholding the Committee's action for disapproval.

CE43-16
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CE46-16
IECC: C401.2.
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
C401.2 Application. Commercial buildings shall comply with one of the following:
1. The requirements of ANSI/ASHRAE/IESNA 90.1.
2. The requirements of Sections C402 through C405. In addition, commercial buildings shall comply with Section C406
and tenant spaces shall comply with Section C406.1.1.
3. The requirements of Sections C402.5, C403.2, C404, C405.2, C405.3, C405.5, C405.6 and C407. The building energy
cost shall be equal to or less than 85 percent the energy cost of the standard reference designstandard reference
design building.
Reason: Section C407, Total Building Performance, is an option that uses energy and energy cost simulation. As it is
structured, Section C407 (and Section C401.2, #3) links to the current requirements in terms of minimum energy efficiency. As
a result, and with other proposed changes, the standard reference design is a building that meets the 2015 IECC, and will meet
the provisions of the 2018 IECC. It is not a path that is equivalent to a previous version of the IECC, such as the 2006 or 2009
version.
Since it is equivalent to the current code, there is no reason to have the energy cost reduction requirement. The only reason to
have a reduction would be if Section C407 was changed to be equivalent to a "locked" previous version of the IECC (or a
previous version of ASHRAE 90.1).
The three options in Section C401.2 are structured to be equivalent in terms of energy efficiency. This proposal creates the
equivalency.

Cost Impact: Will not increase the cost of construction
This proposal does not change any of the code requirements, but only changes the threshold for acceptance of the
performance path.
CE46-16 : C401.2ROSENSTOCK11861
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The standard design will not equal the the proposed design. Until the tables are updated, the code
remains adoptable with the current 85%. The current performance path does not account for many things such as the 30% window
to wall ratio.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Marc Nard, representing Portland Cement Association (mnard@cement.org) requests Approve as
Submitted.
Commenter's Reason: For a building designer and to benefit the end user this proposal is a positive step toward evaluating
the total building performance as it applies to the net energy use. This is especially the case for a designer not wanting to
follow the prescriptive path who would instead choose to follow the alternative total building performance path. This proposed
change offers new maximum design flexibility by using the annual energy cost as the performance metric when evaluating the
entire building. Section C401.2, Exception #3 link to the current requirements in terms of maximum energy efficiency. To
disapprove this proposal penalizes the designer and builder while restricting innovation and alternative methods of
construction.
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
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Commenter's Reason: As a result of the committee action hearings in the spring and the current public comment hearings,
the energy efficiency of the 2018 code will increase significantly. As tables are updated, the values in C401.2 should be
updated as well, and all of the paths should be equivalent. By keeping the 85% value, some designers will decide to use
ASHRAE 90.1, which is based on energy costs and does not require a 15% energy cost reduction when using the 90.1
performance path.
CE46-16
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CE48-16
IECC: C401.2.1, C402.4.3.4, C503.3.4 (New).
Proposed Change as Submitted
Proponent : Thomas Culp, Birch Point Consulting LLC, representing Glazing Industry Code Committee and Aluminum
Extruders Council (culp@birchpointconsulting.com)
2015 International Energy Conservation Code
Delete without substitution:
C401.2.1 Application to replacement fenestration products. Where some or all of an existing fenestration unit is replaced
with a new fenestration product, including sash and glazing, the replacement fenestration unit shall meet the applicable
requirements for U-factor and SHGC in Table C402.4.
Exception: An area-weighted average of the U-factor of replacement fenestration products being installed in the building
for each fenestration product category listed in Table C402.4 shall be permitted to satisfy the U-factor requirements for
each fenestration product category listed in Table C402.4. Individual fenestration products from different product
categories listed in Table C402.4 shall not be combined in calculating the area-weighted average U-factor.
Revise as follows:
C402.4.3.4 Area-weighted U-factor and SHGC. An area-weighted average shall be permitted to satisfy , using the U-factor
requirements respective area for each fenestration product category listed in Table C402.4, satisfies the U-factor requirements.
Individual fenestration products from different fenestration product categories listed in Table C402.4 Vertical fenestration and
skylights shall not be combined in calculating area-weighted average U-factor.
For fenestration facing the same direction, an area-weighted average satisfies the SHGC requirements. Vertical fenestration
facing different directions and skylights shall not be combined in calculating area-weighted average SHGC.
Add new text as follows:
C503.3.4 Replacement fenestration. Where some or all of an existing fenestration unit is replaced with a new fenestration
product, including sash and glazing, the replacement fenestration unit shall meet the applicable requirements for U-factor and
SHGC in Table C402.4.
Exception: An area-weighted average satisfies the U-factor requirements, where using the respective area for each
fenestration product category listed in Table C402.4. Vertical fenestration and skylights shall not be combined in calculating
area-weighted average U-factor. For fenestration facing the same direction, an area-weighted average satisfies the SHGC
requirements. Vertical fenestration facing different directions and skylights shall not be combined in calculating area-weighted
average SHGC.
Reason: This proposal relocates the provisions for replacement fenestration from Section C401 for general provisions to the
more appropriate Section C503 for alterations. This is also the location where replacement fenestration is addressed in the
residential IECC. There are no changes to the main requirement for replacement fenestration, but some improvements have
been made in the exception regarding area-weighted averaging to increase usability. Corresponding changes have also been
made to section C402.4.3.4.
ASHRAE 90.1 allows area-weighted averaging of both U-factor and SHGC, as long as vertical fenestration and skylights are
not mixed, nor products in fully conditioned and semi-heated spaces, because they affect building performance in different
ways. The language in Section C402.4.3.4, which I helped draft for the 2012 IECC, also addressed this intent for U-factor, and
does not allow skylights and vertical fenestration to be mixed (and the IECC does not have a semi-heated space category).
However, ASHRAE 90.1 does specifically allow averaging across different categories of vertical fenestration, including fixed,
operable, entrance door products. For example, in a section of window wall, higher U-factors of commercial awning/vent
products can be compensated for by lower U-factors of the main fixed window area, with the same overall performance of the
facade. In new construction, this can be done in the IECC using the envelope performance alternative of Section C402.1.5 or
the performance path. However, while the current language in C402.4.3.4 and the exception to C401.2.1 does appropriately
prevent vertical fenestration and skylights from being mixed, it also inappropriately prevents this type of compensation between
fixed and operable products in both window replacements and in prescriptive new construction not using the full envelope
alternative or performance paths. Not only does this restrict flexibility for the designer, it also potentially discourages the use of
operable products for natural ventilation, as casements and vents have a more difficult time complying with the prescriptive Ufactors than sliding or fixed windows.
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Therefore, the modified language continues to prevent vertical fenestration and skylights from being mixed in area-weighted
averaging, but does allow different types of vertical fenestration to be combined for evaluating compliance with U-factor
requirements. For SHGC, the IECC code development body indicated in previous cycles that it would be inappropriate to
average SHGC on different facades of the building, such as north and west. However, there is nothing incorrect about
combining SHGC for different products on the same façade, so this language was also added.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction, as it is simply a relocation of the main requirement for replacement
fenestration. Use of the modified language regarding area-weighted averaging could decrease construction costs by allowing
more product flexibility for the designer while also satisfying the overall energy code requirements.
CE48-16 :
C401.2.1CULP12528
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval is based on the proponent's published reason statements.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); William Prindle,
ICF International, representing Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance
Project, representing Building Codes Assistance Project (mguttman@bcapcodes.org); Harry Misuriello, American
Council for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net);
Charlie Haack, ICF International, representing Energy Efficient Codes Coalition requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C401.2.1 Application to replacement fenestration products. Where some or all of an existing fenestration unit is replaced
with a new fenestration product, including sash and glazing, the replacement fenestration unit shall meet the applicable
requirements for U-factor and SHGC in Table C402.4.
Exception: An area-weighted average of the U-factor of replacement fenestration products being installed in the building
for each fenestration product category listed in Table C402.4 shall be permitted to satisfy the U-factor requirements for
each fenestration product category listed in Table C402.4. Individual fenestration products from different product
categories listed in Table C402.4 shall not be combined in calculating the area-weighted average U-factor.
C402.4.3.4 Area-weighted U-factor and SHGC. An area-weighted average, using the respective area for each fenestration
product category listed in Table C402.4, satisfies the U-factor requirements. Vertical fenestration and skylights shall not be
combined in calculating area-weighted average U-factor.
For fenestration facing the same direction, an area-weighted average satisfies the SHGC requirements. Vertical fenestration
facing different directions and skylights shall not be combined in calculating area-weighted average SHGC.
C503.3.4 Replacement fenestration. Where some or all of an existing fenestration unit is replaced with a new fenestration
product, including sash and glazing, the replacement fenestration unit shall meet the applicable requirements for U-factor and
SHGC in Table C402.4.
Exception: An area-weighted average satisfies the U-factor requirements, where using the respective area for each
fenestration product category listed in Table C402.4. Vertical fenestration and skylights shall not be combined in calculating
area-weighted average U-factor. For fenestration facing the same direction, an area-weighted average satisfies the SHGC
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requirements. Vertical fenestration facing different directions and skylights shall not be combined in calculating area-weighted
average SHGC.
Commenter's Reason: CE48 should either be approved as modified by this public comment or disapproved because the
proposal to permit area-weighting of solar heat gain (SHGC) for windows and other fenestration in these buildings would create
unnecessary code compliance and enforcement problems and reduce energy efficiency. Although no stakeholder disagreed
with moving the replacement fenestration requirements into the existing buildings chapter as proposed, CE48 unfortunately
combines this reasonable proposal with another unreasonable proposal. Specifically, the proposal attempts to introduce a
poorly-defined, difficult-to-enforce trade-off for fenestration SHGC which will likely result in reduced energy efficiency. Solar
heat gain through windows has a substantial impact on the energy efficiency, comfort, equipment sizing and electrical peak
demand contribution of commercial buildings. As a result, it is important to get solar heat gain right for individual windows – this
proposal does not achieve this objective. We recommend deleting this new SHGC-weighting language or rejecting the entire
proposal.
The new area-weighted average SHGC exception suffers from several problems, each of which make it unsuitable for the
IECC:
Allowing an area-weighted average of fenestration SHGC does not work well with the current projection factor
trade-off. During the last code cycle, the whole purpose behind awarding credit for projection factor – and ultimately for
adding six different SHGC requirements for each climate zone – was based on an assumption that specific windows with
adequate overhangs would perform in a similar manner to low-SHGC fenestration. CE48, however, would allow all of
these windows to be averaged together. This will result in some fenestration receiving double-credit (for SHGC and
overhang), while leaving other fenestration over-exposed to solar heat. The proposal can be expected to produce lesscomfortable occupants, higher energy use, and an unnecessary complication for code enforcers.
CE48 layers several calculations on top of each other, making code compliance and enforcement unnecessarily
extremely complicated at best. Unlike the residential IECC and all previous editions of the commercial IECC, the 2015
IECC commercial fenestration table actually has multiple prescriptive SHGC requirements for each climate zone. Which of
these requirements applies?
Each climate zone has different prescriptive SHGC requirements for South-East-West facing fenestration and Northfacing fenestration.
Within these cardinal directions, there are three different SHGC requirements that apply based on projection factor
for each window.
CE48 would require a code user (and ultimately a code official) to first calculate a projection factor for each window,
apply an SHGC requirement to each window based on that projection factor, then somehow calculate an areaweighted average based on all of these factors.
There is no definition or common understanding of what is "facing the same direction" for purposes of this new
code provision. If commercial buildings were built as simple boxes, this would not be a problem. But modern buildings
often have multiple dimensions, wings, bay windows, angles, or other architectural features. Which of these surfaces
count as "facing the same direction" under the proposed new approach?
CE48 will not bring any additional energy-saving benefit to the IECC, but will add layers of unnecessary complication for code
users and code officials. While we agree with the recommendation to move the replacement fenestration language to Chapter
5, we recommend modification to eliminate the new area-weighted average language in CE48, as proposed in the modification
offered by this public comment. Otherwise, this proposal should be disapproved.

Public Comment 2:
Proponent : Julie Ruth, representing American Architectural Manufacturers Association (julruth@aol.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.4.3.4 Area-weighted U-factor and SHGC. An area-weighted average, using the respective area for each fenestration
product category listed in Table C402.4, satisfies the U-factor requirements. Vertical fenestration and skylights shall not be
combined in calculating area-weighted average U-factor.
For fenestration facing the same direction, an area-weighted average satisfies the SHGC requirements. Vertical fenestration
facing different directions and skylights shall not be combined in calculating area-weighted average SHGC.
C503.3.4 Replacement fenestration. Where some or all of an existing fenestration unit is replaced with a new fenestration
product, including sash and glazing, the replacement fenestration unit shall meet the applicable requirements for U-factor and
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SHGC in Table C402.4.
Exception: An area-weighted average satisfies the U-factor requirements, where using the respective area for each
fenestration product category listed in Table C402.4. Vertical fenestration and skylights shall not be combined in calculating
area-weighted average U-factor. For fenestration facing the same direction, an area-weighted average satisfies the SHGC
requirements. Vertical fenestration facing different directions and skylights shall not be combined in calculating area-weighted
average SHGC.
Commenter's Reason: CE48 would allow area weighted averaging of both U-factor and SHGC across vertical fenestration
product groups. It would not, however, permit area weighted averaging of either between vertical fenestration and skylights and
sloped glazing.
Not permitting area weighted averaging of U-factor between vertical glazing and skylights is inconsistent with other alternate
compliance paths in the IECC. Section R402.1.5 permits area weighted averaging of U-factor for all components of the building
thermal envelope (both vertical and horizontal) in residential construction. Similarly, Section C402.1.5 permits it, through Factor
A of Equation 4-2, for commercial buildings.
This Public Comment corrects this inconsistency in Section C402.4.3.4 for new construction, and in Section C503.3.4 for
replacement fenestration in existing construction.
It should be noted that via this Public Comment, area weighted averaging of SHGC between vertical fenestration and skylights
and sloped glazng would still not be permitted.

CE48-16
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CE50-16
IECC: C402.1.1.
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
C402.1.1 Low-energy buildings. The following low- energy buildings, or portions thereof separated from the remainder of the
building by building thermal envelope assemblies complying with this section, shall be exempt from the building thermal
envelope provisions of Section C402.
1. Those with a peak design rate of energy usage less than 3.4 Btu/h • ft2 (10.7 W/m2) or 1.0 watt per square foot (10.7
W/m2) of floor area for space conditioning purposes.
2. Those that do not contain conditioned space.
3. Greenhouses.
4. Buildings that are less than 1,100 square feet in size and are used for electric distribution system purposes, where
optional space conditioning is provided for equipment, with intermittent occupancy for maintenance or repair purposes
only,
Reason: This proposal adds a new and limited category of low-energy buildings.
These buildings are used to house electric distribution equipment, not people. They are equipment sheds or equipment vaults.
Any space conditioning installed is only meant ot prevent damage to equipment due to extreme weather or storms. The
amount of time that people work in these buildings (for maintenance or testing or repair) is minimal.
Based on feedback from EEI member companies, anywhere from 50% to 100% of utility vaults or enclosed switching stations or
substations are not conditioned at all. For electric equipment buildings that are conditioned, the temperature settings are
typically much higher in the summer (85 degrees F or higher) and much lower in the winter (60 degrees F or lower) than spaces
that are meant for human comfort to be maintained on a regular basis.
Some of the electric equipment vaults being used by utilities are sized at 18 feet by 60 feet, or 1,080 square feet. The size limit
of 1,100 square feet will ensure that the exemption is limited to these types of buildings.

Cost Impact: Will not increase the cost of construction
This proposal is adding an exemption to the requirements of Section C402, and as a result, will not increase the cost of
construction for these low energy buildings.
CE50-16 :
C402.1.1ROSENSTOCK11747
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed text is in the wrong location, as there is already a section on equipment buildings in the IECC.
Substantiation was not given for the change from 500 to 1100 square feet.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Foster (cfoster20187@yahoo.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.1.1 Low-energy buildings. The following low- energy buildings, or portions thereof separated from the remainder of the
building by building thermal envelope assemblies complying with this section, shall be exempt from the building thermal
envelope provisions of Section C402.
1. Those with a peak design rate of energy usage less than 3.4 Btu/h • ft2 (10.7 W/m2) or 1.0 watt per square foot (10.7
W/m2) of floor area for space conditioning purposes.
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2. Those that do not contain conditioned space.
3. Greenhouses.
4. Buildings that are less than 1,100 square feet in size and are used for electric distribution system purposes, where
optional space conditioning is provided for equipment, with intermittent occupancy for maintenance or repair purposes
only,
4. Buildings that are less than 1,100 square feet in size, are used for electric distribution system purposes and are
not space conditioned.
Commenter's Reason: This public comment amends the originally submitted proposal by excepting small buildings without
space conditioning. Energy consumption in small utility use buildings is relatively small and the number of these structures is
small as well.
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: The provisions in C402.1.2 for "equipment buildings" are not applicable for the vast majority of
buildings in this proposal. C402.1.2 only covers equipment buildings that are sized up to 500 square feet. In addition,
C402.1.2 only exempts buildings from the building thermal envelope provisions of the IECC.
The square footage used in the proposal (1,100 square feet) was based on an industry survey of such buildings. A typical size
of the larger buildings in this category is 18 feet by 60 feet (or 1080 square feet).

CE50-16
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CE51-16
IECC: C202, C402.1.1, C402.1.2 (New).
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
SECTION 202 DEFINITIONS
GREENHOUSE. A structure or a thermally isolated area of a building that maintains a specialized sunlit environment
exclusively used for, and essential to, the cultivation, protection or maintenance of plants.
C402.1.1 Low-energy buildings. The following low- energy buildings, or portions thereof separated from the remainder of the
building by building thermal envelope assemblies complying with this section, shall be exempt from the building thermal
envelope provisions of Section C402.
1. Those with a peak design rate of energy usage less than 3.4 Btu/h • ft2 (10.7 W/m2) or 1.0 watt per square foot (10.7
W/m2) of floor area for space conditioning purposes.
2. Those that do not contain conditioned space.
3. Greenhouses.
Add new text as follows:
C402.1.2 Greenhouses Greenhouses and greenhouses with accessory occupancies complying with Section 508.2 of the
International Building Code shall be exempt from the building thermal envelope provisions of Section C402 provided that the
primary use of the greenhouse is for the cultivation or maintenance of plants.
Reason: The SEHPCAC recommends this proposal to eliminate a new conflict with the IBC. Approved in Cycle A was a
definition of greenhouse for the IBC as well as placement of greenhouses under various occupancies. The IBC definition was
different. To make the definitions consistent meant removing the word 'exclusively' from the definition. The SEHPCAC was
concerned that such deletion would open the IECC to allowing any greenhouse to be exempt from envelope standards. Finally,
the current placement of greenhouses under the low energy building category was misleading at best. The proposal creates
consistency of definitions and move the regulation of limited use from the definition to the body of the code in the newly created
Section C402.1.2.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
The intent is editorial. The intent is that greenhouses that were judged to be exempt from the envelope provisions in the 2015
IECC would continue to be exempt for such provisions in the 2018 edition.
CE51-16 :
C402.1.2 (NEW)COLLINS11556
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The word "exclusively" is needed to prevent misapplication. The definition is too wide open without it. The
exemption must be strictly limited to true greenhouse applications.
Assembly Motion:
Online Vote Results:
Support: 37.26% (79) Oppose: 62.74% (133)
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.1.2 Greenhouses Greenhouses and greenhouses with accessory occupancies complying with Section 508.2 of the
International Building CodeA greenhouse shall be exempt from the building thermal envelope provisions of Section C402
provided that the primary use it complies with one of the following:
1. The greenhouse is used exclusively for the cultivation, protection or maintenance of plants.
2. The area of accessory occupancy spaces within the greenhouse complies with the aggregate area limits of Section 508.2 of
the International Building Code and is not larger than 1000 square feet (92.9 m2).
Commenter's Reason: The Commercial Energy Code Development committee was concerned that removing the term
'exclusive' from the definition was not adequately addressed in the amendment to C402.1.2. It is important that the definition of
greenhouse in the IECC agrees with the IBC. This proposal does that. Further there are additional amendments for the 2018
IBC addressing greenhouses in Chapter 3, clarifying the occupancy categorization. But exception in the current code
completely exempts 'exclusive' greenhouses from the building thermal envelope requirements. The proposed modification
moves the 'exclusive' exception from the definition to building envelope provisions as Item 1. Item 2 also allows the envelope
exception where 'non-greenhouse' uses are subject to an "aggregate area limit", The limit would be 10% of the floor area of the
main occupancy (greenhouse) of the building. This formula means that if you have 5,000 square foot greenhouse then you
could have 500 square feet of accessory use and still be exempt from envelope requirements. However, if you had a
greenhouse that was 10,001 square feet or larger you would be limited to 1,000 square feet of accessory uses.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

CE51-16
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CE52-16

IECC: C402.1.2, C402.1.3, C402.1.4, C402.3, C402.4, C402.4.1.1, C402.4.3.1, C402.4.3.2, C402.5.7, C403.2.4.3, C403.2.7,
C403.2.9, C403.3, C403.3.3.3, C403.4.3.2, C403.4.3.2.1.
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org)
2015 International Energy Conservation Code
Revise as follows:
C402.1.2 Equipment buildings. Buildings that comply with the following shall be exempt from the building thermal envelope
provisions of this code:
1. Are separate buildings with floor area not more than 500 square feet (50 m2).
2. Are intended to house electronic equipment with installed equipment power totaling not less than 7 watts per square foot
(75 W/m2) and not intended for human occupancy.
3. Have a heating system capacity not greater than (17,000 Btu/hr) (5 kW) and a heating thermostat set point that is
restricted to not more than 50°F (10°C).
4. Have an average wall and roof U-factor less than 0.200 in Climate Zones 1 0 through 5 and less than 0.120 in Climate
Zones 6 through 8.
5. Comply with the roof solar reflectance and thermal emittance provisions for Climate Zone0 and 1.
TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHODa,
CLIMATE
ZONE

0 and 1

4 EXCEPT
5 AND
6
7
8
MARINE
MARINE 4
All Group All Group All Group All Group All Group All Group All Group All other Group
other
R
other
R
other
R
other
R
other
R
other
R
other
R
R
Roofs

Insulation
entirely
above roof
deck

R20ci

R25ci

Metal
building b

R-19
+
R-11
LS

Attic and
other

Mass

2

R25ci

3

R25ci

R25ci

R25ci

R30ci

R30ci

R30ci

R30ci

R30ci

R30ci

R35ci

R35ci

R-35ci

R-35ci

R-19
R-19
R-19
+
+
+ R11
R-11
R-11
LS
LS
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-25
+
R-11
LS

R-25
+
R-11
LS

R-30
+
R-11
LS

R-30
+
R-30 +
R-11 R-11 LS
LS

R-30 +
R-11
LS

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-49

R-49

R-49

R-49

R-49

R5.7ci
c

R5.7ci
c

RR5.7ci
7.6ci
c

R-38

R-49

R-49

R-25ci

R-25ci

Walls, above grade

Metal
building

Metal
framed

R7.6ci

R9.5ci

RRRRRRRR9.5ci 11.4ci 11.4ci 13.3ci 13.3ci 15.2ci 15.2ci 15.2ci

R-13
R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13+
R13 +
+
+
+
+
+
+
+
+
+
+
+
RR-13 +
RRR-13ci R- R-13ci R- R-13ci R-13ci R-13ci R-13ci R-13ci R-13ci 19.5ci R-13ci
6.5ci
6.5ci
6.5ci
13ci
R-13
R-13
R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13
R-13
+
+
+
+
+
+
+
+
+
+
+
+
+
R-13 +
+
RR-5ci
R-5ci RRRRRRRRRRR-7.5ci
R-5ci
15.6ci
7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci

R-13+
R6.5ci

R-13+
R19.5ci
R-13+
R17.5ci

R-13 R-13 R-13 R-13 R-13
R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13
+
+
+
+
+
R13 +
+
+
+
+
+
+
+
+
+
RRRRRR13 +
RWood framed RRRRRRRRR7.5ci 7.5ci 7.5ci 7.5ci 7.5ci R-15.6ci 15.6ci
and other
3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci or R- or R- or R- or R- or R- or R-20 or R-20
or R- or R- or R- or R- or R- or R- or R- or R- or R- 20
20 +
20
20
20
+ R-10ci
+ R20
20
20
20
20
20
20
20
20
+ RR+ R- + R- + R10ci
3.8ci 3.8ci 3.8ci 3.8ci 3.8ci
Walls, below grade
Below-grade
RRRRRRRRRNR
NR
NR
NR
NR
NR
R-10ci
wall d
7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 10ci 10ci
12.5ci
Floors
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Mass

e

Joist/framing

Unheated
slabs

NR

NR

R6.3ci

R8.3ci

R10ci

R10ci

RR10ci 10.4ci

NR

NR

R-30

R-30

R-30

R-30

R-30

NR

NR

NR

NR

R-30

R10ci

RRRRR12.5ci 12.5ci 12.5ci 15ci 16.7ci
f R-30
f
R-30 R-30 R-30 R-30
R-30
f

R-15ci
R-30

f

R16.7ci
f
R-30

Slab-on-grade floors
R-10
R-10 R-10 R-10 R-10 R-15 R-15 R-15
for
R-15 for R-20
for 24″ for 24″ for 24″ for 24″ for 24″ for 24″ for 24″
NR
24″
24″ below for 24″
below below below below below below below
below
below

NR

R-7.5
R-7.5
R-10
R-15
R-7.5
R-7.5
R-10
R-15 R-15 R-15 R-15 R-20 R-20 R-20
for
for
for
for
R-20
for 12″
for 12″
for 24″
for 24″ for 36″ for 36″ for 36″ for 48″ for 24″ for 48″ R-20 for
12″
12″
24″
24″
for 48″
below
below
below
below below below below below below below 48²″below
below
below
below
below
below

Heated
slabs

RNonswinging
4.75

R4.75

R4.75

R4.75

R4.75

R4.75

Opaque doors
RRR4.75 4.75 4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R-4.75

R-4.75

2
3
For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m , 1 pound per cubic foot = 16 kg/m .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance
method in Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at
32 inches or less on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials
2
having a maximum thermal conductivity of 0.44 Btu-in/h-f °F.
d. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated
slabs.
e. "Mass floors" shall include floors weighing not less than:
1. 35 pounds per square foot of floor surface area; or
2. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
f. Steel floor joist systems shall be insulated to R-38.
TABLE C402.1.4
a, b
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHOD
CLIMATE
ZONE

Insulation
entirely
above roof
deck
Metal
buildings
Attic and
other
Mass
Metal
building
Metal
framed
Wood
framed and
otherc

0 and 1

2

3

4
5
6
7
8
EXCEPT
AND
MARINE
MARINE 4
Group All Group All Group All Group All Group All Group
R
other
R
other
R
other
R
other
R
other
R
Roofs

All
other

Group All
R
other

Group All
R
other

U0.048

U0.039

U0.039

U0.039

U0.039

UUUUUUUUUUU0.039 0.032 0.032 0.032 0.032 0.032 0.032 0.028 0.028 0.028 0.028

U0.044
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.151
U0.079
U0.077

U0.151
U0.079
U0.077

U0.151
U0.079
U0.077

U0.123
U0.079
U0.064

U0.123
U0.079
U0.064

UUUU0.035 0.035 0.035 0.035
UUUU0.027 0.027 0.027 0.027
Walls, above grade
UUUU0.104 0.104 0.090 0.090
UUUU0.052 0.052 0.052 0.052
UUUU0.064 0.064 0.064 0.064

U0.064

U0.064

U0.064

U0.064

U0.064

UUUUUUUUUUU0.064 0.064 0.064 0.064 0.064 0.051 0.051 0.051 0.051 0.036 0.036

UUUUUUU0.035 0.031 0.031 0.029 0.029 0.029 0.029
UUUUUUU0.021 0.021 0.021 0.021 0.021 0.021 0.021
UUUUUUU0.080 0.080 0.071 0.071 0.061 0.061 0.061
UUUUUUU0.052 0.052 0.052 0.052 0.039 0.052 0.039
UUUUUUU0.064 0.064 0.057 0.064 0.052 0.045 0.045

Walls, below grade
Below-grade
CCCCCCCCCCCCCCCCwallc
1.140e 1.140e 1.140e 1.140e 1.140e 1.140e 0.119 0.119 0.119 0.119 0.119 0.119 0.092 0.092 0.092 0.092
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Floors
UUUU0.076 0.076 0.074 0.074
UUUU0.033 0.033 0.033 0.033
Slab-on-grade floors
FFFFFFFFFe
e
e
e
e
e
0.73
0.73
0.73
0.73
0.73
0.73
0.54 0.54 0.54
FFFF-0.70 F-0.70 F-0.70 F-0.70 F-0.70 F-0.70
0.65 0.65 0.65
Opaque doors
UUUU-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61
0.61 0.61 0.37

UUUMassd
e
e
0.322 0.322 0.107
UUUJoist/framing
0.066e 0.066e 0.033
Unheated
slabs
Heated
slabsf
Swinging

U0.087
U0.033

U0.076
U0.033

UUUUUUU0.064 0.064 0.057 0.055 0.051 0.055 0.051
UUUUUUU0.033 0.033 0.033 0.033 0.033 0.033 0.033
F0.54
F0.65

F0.54
F0.58

F0.52
F0.58

F0.40
F0.55

F0.40
F0.55

F0.40
F0.55

F0.40
F0.55

U0.37

U0.37

U0.37

U0.37

U0.37

U0.37

U0.37

For SI: 1 pound per square foot = 4.88 kg/m 2, 1 pound per cubic foot = 16 kg/m3.
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U-factors, C-factors, and F-factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be
permitted, provided the construction, excluding the cladding system on walls, complies with the appropriate construction details
from ANSI/ASHRAE/ISNEA 90.1 Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R-value of
continuous insulation shall be permitted to be added to or subtracted from the original tested design.
c. Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.
d. "Mass floors" shall include floors weighing not less than:
1. 35 pounds per square foot of floor surface area; or
2. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
e. These C-, F- and U-factors are based on assemblies that are not required to contain insulation.
f. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of
the unheated slab F-factors and R-values derived from ASHRAE 90.1 Appendix A.
C402.3 Roof solar reflectance and thermal emittance. Low-sloped roofs directly above cooled conditioned spaces in Climate
Zones0, 1, 2, and 3 shall comply with one or more of the options in Table C402.3.
Exceptions: The following roofs and portions of roofs are exempt from the requirements of Table C402.3:
1. Portions of the roof that include or are covered by the following:
1.1.Photovoltaic systems or components.
1.2.Solar air or water-heating systems or components.
1.3.Roof gardens or landscaped roofs.
1.4.Above-roof decks or walkways.
1.5.Skylights.
1.6.HVAC systems and components, and other opaque objects mounted above the roof.
2. Portions of the roof shaded during the peak sun angle on the summer solstice by permanent features of the building or
by permanent features of adjacent buildings.
3. Portions of roofs that are ballasted with a minimum stone ballast of 17 pounds per square foot [74 kg/m2] or 23 psf [117
kg/m2] pavers.
4. Roofs where not less than 75 percent of the roof area complies with one or more of the exceptions to this section.
TABLE C402.4
BUILDING ENVELOPE FENESTRATION MAXIMUM U-FACTOR AND SHGC REQUIREMENTS
CLIMATE
ZONE
U-factor
Fixed
fenestration
Operable
fenestration
Entrance
doors
SHGC
Orientationa
PF
0.2 ≤ PF

4 EXCEPT
5 AND
MARINE
MARINE 4
Vertical fenestration

0 and 1

2

3

0.50

0.50

0.46

0.38

0.65

0.65

0.60

1.10

0.83

0.77

SEW
0.25
0.30

N
0.33
0.37

SEW
0.25
0.30

N
0.33
0.37
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SEW
0.25
0.30

N
0.33
0.37

6

7

8

0.38

0.36

0.29

0.29

0.45

0.45

0.43

0.37

0.37

0.77

0.77

0.77

0.77

0.77

SEW
0.40
0.48

N
0.53
0.58

SEW
0.40
0.48

N
0.53
0.58

SEW
0.40
0.48

N
0.53
0.58

SEW
0.45
NR

N
NR
NR

SEW
0.45
NR

N
NR
NR
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PF ≥ 0.5
U-factor
SHGC

0.40

0.40

0.75
0.35

0.40

0.40

0.65
0.35

0.40

0.40

0.55
0.35

0.64 0.64
Skylights
0.50
0.40

0.64

0.64

0.50
0.40

0.64

0.64

0.50
0.40

NR
0.50
NR

NR

NR

NR

0.50
NR

NR = No requirement, PF = Projection factor.
a. "N" indicates vertical fenestration oriented within 45 degrees of true north. "SEW" indicates orientations other than "N." For
buildings in the southern hemisphere, reverse south and north. Buildings located at less than 23.5 degrees latitude shall use
SEW for all orientations.
C402.4.1.1 Increased vertical fenestration area with daylight responsive controls. In Climate Zones1 0 through 6, not
more than 40 percent of the gross above-grade wall area shall be permitted to be vertical fenestration, provided all of the
following requirements are met:
1. In buildings not greater than two stories above grade, not less than 50 percent of the net floor area is within a daylight
zone.
2. In buildings three or more stories above grade, not less than 25 percent of the net floor area is within a daylight zone.
3. Daylight responsive controls complying with Section C405.2.3.1 are installed in daylight zones.
4. Visible transmittance (VT) of vertical fenestration is not less than 1.1 times solar heat gain coefficient (SHGC).
Exception: Fenestration that is outside the scope of NFRC 200 is not required to comply with Item 4.
C402.4.3.1 Increased skylight SHGC. In Climate Zones1 0 through 6, skylights shall be permitted a maximum SHGC of 0.60
where located above daylight zones provided with daylight responsive controls.
C402.4.3.2 Increased skylight U-factor. Where skylights are installed above daylight zones provided with daylight responsive
controls, a maximum U-factor of 0.9 shall be permitted in Climate Zones1 0 through 3 and a maximum U-factor of 0.75 shall be
permitted in Climate Zones 4 through 8.
C402.5.7 Vestibules. Building entrances shall be protected with an enclosed vestibule, with all doors opening into and out of
the vestibule equipped with self-closing devices. Vestibules shall be designed so that in passing through the vestibule it is not
necessary for the interior and exterior doors to open at the same time. The installation of one or more revolving doors in the
building entrance shall not eliminate the requirement that a vestibule be provided on any doors adjacent to revolving doors.
Exceptions: Vestibules are not required for the following:
1. Buildings in Climate Zones0, 1 , and 2.
2. Doors not intended to be used by the public, such as doors to mechanical or electrical equipment rooms, or intended
solely for employee use.
3. Doors opening directly from a sleeping unit or dwelling unit.
4. Doors that open directly from a space less than 3,000 square feet (298 m2) in area.
5. Revolving doors.
6. Doors used primarily to facilitate vehicular movement or material handling and adjacent personnel doors.
7. Doors that have an air curtain with a velocity of not less than 6.56 feet per second (2 m/s) at the floor that have been
tested in accordance with ANSI/AMCA 220 and installed in accordance with the manufacturer's instructions. Manual or
automatic controls shall be provided that will operate the air curtain with the opening and closing of the door. Air curtains
and their controls shall comply with Section C408.2.3.
C403.2.4.3 Shutoff dampers. Outdoor air intake and exhaust openings and stairway and shaft vents shall be provided with
Class I motorized dampers. The dampers shall have an air leakage rate not greater than 4 cfm/ft2 (20.3 L/s • m2) of damper
surface area at 1.0 inch water gauge (249 Pa) and shall be labeled by an approved agency when tested in accordance with
AMCA 500D for such purpose.
Outdoor air intake and exhaust dampers shall be installed with automatic controls configured to close when the systems or
spaces served are not in use or during unoccupied period warm-up and setback operation, unless the systems served require
outdoor or exhaust air in accordance with the International Mechanical Code or the dampers are opened to provide intentional
economizer cooling.
Stairway and shaft vent dampers shall be installed with automatic controls configured to open upon the activation of any fire
alarm initiating device of the building's fire alarm system or the interruption of power to the damper.
Exception: Gravity (nonmotorized) dampers shall be permitted to be used as follows:
1.
2.
3.

In buildings less than three stories in height above grade plane.
In buildings of any height located in Climate Zones0, 1, 2 , or 3.
Where the design exhaust capacity is not greater than 300 cfm (142 L/s).

Gravity (nonmotorized) dampers shall have an air leakage rate not greater than 20 cfm/ft2 (101.6 L/s • m2) where not less
than 24 inches (610 mm) in either dimension and 40 cfm/ft2 (203.2 L/s • m2) where less than 24 inches (610 mm) in either
dimension. The rate of air leakage shall be determined at 1.0 inch water gauge (249 Pa) when tested in accordance with AMCA
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500D for such purpose. The dampers shall be labeled by an approved agency.
C403.2.7 Energy recovery ventilation systems. Where the supply airflow rate of a fan system exceeds the values specified in
Tables C403.2.7(1) and C403.2.7(2), the system shall include an energy recovery system. The energy recovery system shall
have the capability to provide a change in the enthalpy of the outdoor air supply of not less than 50 percent of the difference
between the outdoor air and return air enthalpies, at design conditions. Where an air economizer is required, the energy
recovery system shall include a bypass or controls which permit operation of the economizer as required by Section C403.3.
Exception: An energy recovery ventilation system shall not be required in any of the following conditions:
1. Where energy recovery systems are prohibited by the International Mechanical Code.
2. Laboratory fume hood systems that include at least one of the following features:
2.1.Variable-air-volume hood exhaust and room supply systems capable of reducing exhaust and makeup air
volume to 50 percent or less of design values.
2.2.Direct makeup (auxiliary) air supply equal to at least 75 percent of the exhaust rate, heated not warmer than
2°F (1.1°C) above room setpoint, cooled to not cooler than 3°F (1.7°C) below room setpoint, no humidification
added, and no simultaneous heating and cooling used for dehumidification control.
3. Systems serving spaces that are heated to less than 60°F (15.5°C) and are not cooled.
4. Where more than 60 percent of the outdoor heating energy is provided from site-recovered or site solar energy.
5. Heating energy recovery in Climate Zones 0, 1 , and 2.
6. Cooling energy recovery in Climate Zones 3C, 4C, 5B, 5C, 6B, 7 and 8.
7. Systems requiring dehumidification that employ energy recovery in series with the cooling coil.
8. Where the largest source of air exhausted at a single location at the building exterior is less than 75 percent of the
design outdoor air flow rate.
9. Systems expected to operate less than 20 hours per week at the outdoor air percentage covered by Table C403.2.7(1).
10.Systems exhausting toxic, flammable, paint or corrosive fumes or dust.
11.Commercial kitchen hoods used for collecting and removing grease vapors and smoke.
TABLE C403.2.7 (1)
ENERGY RECOVERY REQUIREMENT (Ventilation systems operating less than 8,000 hours per year)

CLIMATE
ZONE
3B, 3C, 4B,
4C, 5B
0B, 1B, 2B,
5C
6B
0A, 1A, 2A,
3A, 4A, 5A,
6A
7, 8

≥10% and

PERCENT (%) OUTDOOR AIR AT FULL DESIGN AIRFLOW RATE
≥ 40% and ≥ 50% and ≥ 60% and ≥ 70% and
≥ 20% and
≥ 30% and
50%
60%
70%
80%
DESIGN SUPPLY FAN AIRFLOW RATE (cfm)

≥ 80%

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

≥ 26,000

≥ 12,000

≥ 5,000

≥ 4,000

≥ 28,000

≥ 26,5000

≥ 11,000

≥ 5,500

≥ 4,500

≥ 3,500

≥ 2,500

≥ 1,500

≥ 26,000

≥ 16,000

≥ 5,500

≥ 4,500

≥ 3,500

≥ 2,000

≥ 1,000

>0

≥ 4,500

≥ 4,000

≥ 2,500

≥ 1,000

>0

>0

>0

>0

For SI: 1 cfm = 0.4719 L/s.
NR = Not Required.
TABLE C403.2.7 (2)
ENERGY RECOVERY REQUIREMENT (Ventilation systems operating not less than 8,000 hours per year)
PERCENT (%) OUTDOOR AIR AT FULL DESIGN AIRFLOW RATE
≥ 20% and ≥ 30% and ≥ 40% and ≥ 50% and ≥ 60% and ≥ 70% and

CLIMATE
ZONE

≥ 10% and

3C
0B, 1B, 2B, 3B,
4C, 5C
0A, 1A, 2A, 3A,
4B, 5B
4A, 5A, 6A, 6B,
7, 8

NR

NR

NR

≥ 19,500

≥ 9,000

≥ 5,000

≥ 4,000

≥ 2,500

≥ 2,000

≥ 1,000

≥ 500

>0

>0

>0

>0
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Design Supply Fan Airflow Rate (cfm)
NR
NR
NR
NR

≥ 80%

NR

NR

≥ 3,000

≥ 1,500

>0

>0

>0

>0

>0

>0

>0

>0

>0
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For SI: 1 cfm = 0.4719 L/s.
NR = Not required
C403.2.9 Duct and plenum insulation and sealing. Supply and return air ducts and plenums shall be insulated with a
minimum of R-6 insulation where located in unconditioned spaces and where located outside the building with a minimum of R-8
insulation in Climate Zones1 0 through 4 and a minimum of R-12 insulation in Climate Zones 5 through 8. Where located within a
building envelope assembly, the duct or plenum shall be separated from the building exterior or unconditioned or exempt spaces
by a minimum of R-8 insulation in Climate Zones 1 0 through 4 and a minimum of R-12 insulation in Climate Zones 5 through 8.
Exceptions:
1. Where located within equipment.
2. Where the design temperature difference between the interior and exterior of the duct or plenum is not greater than
15°F (8°C).
Ducts, air handlers and filter boxes shall be sealed. Joints and seams shall comply with Section 603.9 of the International
Mechanical Code.
C403.3 Economizers (Prescriptive). Each cooling system shall include either an air or water economizer complying with
Sections C403.3.1 through C403.3.4
Exceptions: Economizers are not required for the systems listed below.
1. In cooling systems for buildings located in Climate Zones 0A, 0B, 1A , and 1B.
2. In climate zones other than 0A, 0B, 1A , and 1B, where individual fan cooling units have a capacity of less than
54,000 Btu/h (15.8 kW) and meet one of the following:
2.1.Have direct expansion cooling coils.
2.2.The total chilled water system capacity less the capacity of fan units with air economizers is less than the
minimum specified in Table C403.3(1). The total supply capacity of all fan-cooling units not provided with
economizers shall not exceed 20 percent of the total supply capacity of all fan-cooling units in the building
or 300,000 Btu/h (88 kW), whichever is greater.
3. Where more than 25 percent of the air designed to be supplied by the system is to spaces that are designed to be
humidified above 35°F (1.7°C) dew-point temperature to satisfy process needs.
4. Systems that serve residential spaces where the system capacity is less than five times the requirement listed in
Table C403.3(1).
5. Systems expected to operate less than 20 hours per week.
6. Where the use of outdoor air for cooling will affect supermarket open refrigerated casework systems.
7. Where the cooling efficiency meets or exceeds the efficiency requirements in Table C403.3(2).
8. Chilled-water cooling systems that are passive (without a fan) or use induction where the total chilled water system
capacity less the capacity of fan units with air economizers is less than the minimum specified in Table C403.3(1).
9. Systems that include a heat recovery system in accordance with Section C403.4.5.
TABLE C403.3 (1)
MINIMUM CHILLED-WATER SYSTEM COOLING CAPACITY FOR DETERMINING ECONOMIZER COOLING
REQUIREMENTS

CLIMATE ZONES
(COOLING)
0a, 1a
0b, 1b, 2a, 2b
3a, 3b, 3c, 4a, 4b,
4c
5a, 5b, 5c, 6a, 6b,
7, 8

TOTAL CHILLED-WATER SYSTEM CAPACITY LESS CAPACITY OF COOLING UNITS WITH AIR
ECONOMIZERS
Air-cooled Chilled-water Systems or District ChilledLocal Water-cooled Chilled-water Systems
Water Systems
No economizer requirement
No economizer requirement
960,000 Btu/h
1,250,000 Btu/h
720,000 Btu/h

940,000 Btu/h

1,320,000 Btu/h

1,720,000 Btu/h

For SI:1 British thermal unit per hour = 0.2931 W.
TABLE C403.3.3.3
HIGH-LIMIT SHUTOFF CONTROL SETTING FOR AIR ECONOMIZERSb

DEVICE TYPE

CLIMATE ZONE
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REQUIRED HIGH LIMIT (ECONOMIZER OFF WHEN):
Equation
Description
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Fixed dry bulb

Differential dry bulb

0B, 1B, 2B, 3B, 3C, 4B, 4C,
5B, 5C, 6B, 7, 8
5A, 6A
0A, 1A, 2A, 3A, 4A
0B, 1B, 2B, 3B, 3C, 4B, 4C,
5A, 5B, 5C, 6A, 6B, 7, 8

TOA > 75°F

Outdoor air temperature exceeds 75°F

TOA > 70°F
TOA > 65°F

Outdoor air temperature exceeds 70°F
Outdoor air temperature exceeds 65°F
Outdoor air temperature exceeds return
air temperature
Outdoor air enthalpy exceeds
a
28 Btu/lb of dry air or
Outdoor air temperature exceeds 75°F
Outdoor air enthalpy exceeds
return air enthalpy or
Outdoor air temperature exceeds 75°F

TOA > TRA

Fixed enthalpy with fixed
dry-bulb temperatures

All

hOA > 28 Btu/lba or
TOA > 75°F

Differential enthalpy with
fixed dry-bulb temperature

All

hOA > hRA or
TOA > 75°F

For SI: 1 foot = 305 mm, °C = (°F - 32)/1.8, 1 Btu/lb = 2.33 kJ/kg.
a. At altitudes substantially different than sea level, the fixed enthalpy limit shall be set to the enthalpy value at 75°F and 50percent relative humidity. As an example, at approximately 6,000 feet elevation, the fixed enthalpy limit is approximately 30.7
Btu/lb.
b. Devices with selectable setpoints shall be capable of being set to within 2°F and 2 Btu/lb of the setpoint listed.
C403.4.3.2 Fan speed control. The fan speed shall be controlled as provided in Sections C403.4.3.2.1 and C403.4.3.2.2.
C403.4.3.2.1 Fan motors not less than 7.5 hp. Each fan powered by a motor of 7.5 hp (5.6 kW) or larger shall have the
capability to operate that fan at two-thirds of full speed or less, and shall have controls that automatically change the fan speed
to control the leaving fluid temperature or condensing temperature/pressure of the heat rejection device.
Exception: The following fan motors over 7.5 hp (5.6 kW) are exempt:
1. Condenser fans serving multiple refrigerant circuits.
2. Condenser fans serving flooded condensers.
3. Installations located in Climate Zones0, 1 , and 2.
Reason: This proposal updates the climate zones to correspond with the release of ASHRAE Standard 169-2013, Climatic Data
for Building Design Standards. Standard 169-2013 includes more-recent weather data and the creation of a new Climate Zone 0.
Approximately 10% of the counties in the United States have a change in Climate Zone designation due to this change, with
most of these changes resulting in a change to warmer climate zones.
Generally, the new Climate Zone 0 is the hotter portion of the previous Climate Zone 1, which was the warmest climate zone.
Cities in Climate Zone 0 include Mumbai (Bombay), Jakarta and Abu Dhabi. There are no cities in the United States in Climate
Zone 0; Miami and the islands of Hawaii are in Climate Zone 1. The separation of Climate Zones 0 and 1 allows separate criteria
for IECC to be developed that are more specific to the hotter regions of Climate Zone 0.

Bibliography: ASHRAE Standard 169 - Climatic Data for Building Design Standards
Cost Impact: Will not increase the cost of construction
The addition of a new climate zone 0 does not increase the cost of construction. These areas were previously in cliamte zone 1.
This proposal keeps the requirements the same as before.

CE52-16 : C402.1.2FERGUSON12398
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal is irrelevant because the IECC never references Zone 0. Zone 0 is not defined in the code.
Disapproval is consistent with the action taken on CE21-16.
Assembly Action:
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None
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Individual Consideration Agenda
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning Engineers
(sferguson@ashrae.org) requests Approve as Submitted.
Commenter's Reason: This is a companion proposal to CE21. If CE21 passes, this will also need to pass to ensure Climate
Zone 0 is properly accounted for in the existing text of the IECC.
Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards requests Approve as
Submitted.
Commenter's Reason: We request as submitted because most of the objections have been satisfied by CE21 Part I AM. CE21
Part I defines Climate Zone 0. In addition, CE21 Part I as modified includes the U.S. map and U.S. county tables indicating
climate zones, which addresses most of the comments at the April hearing on CE21 Part I. See additional reasoning in original
proposal.
CE52-16
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CE54-16

IECC: C402.1.3, C402.1.4.
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy Efficient Codes
Coalition; Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE), representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy; William Prindle, ICF International, representing Energy Efficient Codes
Coalition
2015 International Energy Conservation Code
Revise as follows:
TABLE C402.1.3
a,
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD
CLIMATE
ZONE

1
All
other

2

3

4 EXCEPT
MARINE

5 AND
MARINE 4

6

7

8

Group All Group All Group All Group All Group All Group All Group All other
R
other
R
other
R
other
R
other
R
other
R
other
R

Group
R

Roofs
Insulation
entirely
above roof
deck

Metal
b
building

Attic and
other

R-20ci

R-25ci

RRR-25ci
R-25ci
25ci
25ci

R30ci

R-30ci

R30ci

R-30ci

R30ci

R-30ci

R35ci

R-35ci

R-35ci

R-35ci

R-30 +
R-30 +
R-11
R-25 +
R-19
R-11
R-11 LS
LS
R-19 +
R-30 + R-30 +
R-19 + R-19 R-19 +
R-19 + R-19 + R-19 + R-19 + R-19 + R-25 +
R-11 LS
+
LS
R-25 + R- R-25 +
R-11 R-11
R-11 + R11 R-11
R-11 R-11 R-11 R-11 R-11 R-11
R-10 +
R-11
R-30 +
11 + R-11 R-11 +
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
R19 FC
LS
R-11
LS
R-11
LS
LS

R-38

R-38

R-38

R-5.7ci

R5.7ci
c

R5.7ci
c

R-38

R-38

R-38

R-38
R-49

R-38
R-49

R-49
R-60

R-49
R-60

R-49
R-60

RRRRRRR11.4ci 11.4ci 13.3ci 13.3ci 15.2ci 15.2ci 15.2ci

R-25ci

R-25ci

R-38
R-49

R-49

R-49

R-49

R-49
R-60

Walls, above grade
Mass

Metal
building

Metal framed

c

R7.6ci

R7.6ci

R9.5ci

R9.5ci

R-13
R-13 + R-13 +
+
R-13ci R-13ci
R6.5ci

R-13 + R-13 +
R-13 +
R-13ci R-13ci
R-13ci
R-0 + R-0 +
R-0 +
R-19ci R-19ci
R-19ci

R-13 +
R-13ci
R-0 +
R-19ci

R-13 +
R-13 +
R-13 +
R-13ci R-13+
R-13ci
R-13ci R-13+
RR-0 +
R-0 +
R-0 + RRR19.5ci
R-19ci
25ci
19.5ci
22.1ci

R-13+
R-6.5ci

R-13 + R13 + R-13 +
RR- R-13ci
6.5ci 6.5ci

R-13 +
R-5ci

R-13 +
R-13 +
R-13 +
R-13 +
RR-13
R-13
RRR-13 +
R-13 + R-13 + R-13 +
R7.5ci
7.5ci
7.5ci
R-13 + +
+
RRRR7.5ci
R-13 +
R-5ci R-5ci
RR-13 +
R-13 +
7.5ci
7.5ci 7.5ci 7.5ci
R-13 +
RR-10ci
R7.5ci
R-10ci
12.5ci
12.5ci

R-13 +
R3.8ci
R-13
R-13
R-13 +
R-13 +
R-13 +
R-13 + R-13 +
or R+
+
RR-13 +
RRRR20
Wood framed
RR3.8ci
R-3.8ci 3.8ci
3.8ci
3.8ci 3.8ci
R-13 +
and other
3.8ci
3.8ci
or Ror R-20 or Ror Ror R- or RRor Ror R20
20
20
20
20
7.5ci
20
20
or R19 +
R-5ci

R-13 +
R7.5ci
or R20
+ R3.8ci

R-13 +
R7.5ci
or R20 +
R3.8ci

R-13 +
R7.5ci
or R20
+ R3.8ci

R-13 +
RR-13 +
R-13 +
7.5ci
R-7.5ci
RR-13 +
R-13 + R15.6ci
R18.8ci
12.5ci

R-13 +
R7.5ci
or R20
+ R3.8ci

R-13+
R17.5ci
R-13 +
R18.8ci

R13 +
RR-13 +
R13 +
15.6ci
RR-15.6ci or R-20
7.5ci
or R-20
+ Ror R+ R-10ci
10ci
20
R-13 + R- R-13 +
+ R18.8ci
R3.8ci
18.8ci

Walls, below grade
Below-grade
wall d

NR

NR

NR

NR

NR

NR

R7.5ci

RR7.5ci
7.5ci
R-10ci

RRRR-10ci R-10ci
7.5ci 7.5ci 7.5ci
R-15ci R-15ci
R-10ci R-10ci R-15ci

R-10ci
R-15ci

R12.5ci
R-15ci

Floors
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Mass

e

Joist/framing

NR

NR

R6.3ci

R8.3ci

NR

NR

R-30

R-30

RRRRRR-10ci
R-15ci
R-10ci 10.4ci
12.5ci 12.5ci 12.5ci
16.7ci
RRRR-10ci
RRRRRR10ci
14.6ci
20.9ci
14.6ci 16.7ci
16.7ci 16.7ci 16.7ci
20.9ci

R-30

R-30

R-30

R-30

R-30

R-30

R-30
R-38

R16.7ci
R-23ci

R-15ci
R-23ci

f
f
f
R-30 R-30 R-30
R-38 R-38 R-38

R-30
R-38

f

R-30
R-38

f

Slab-on-grade floors

Unheated
slabs

NR

NR

NR

R-7.5
for
12″
R-7.5
R-7.5 for
below
for 12″
Heated slabs
12″
R-10
below
below
for
24"
below

NR

NR

R-10
NR
for 24″
R-10
below
for 24"
R-15
below
for 24"
below

R-10
R-7.5 for
R-10 R-15
for 12″ 24″ for 24″ for 24″
below below below below
R-15 R-15 R-15 R-20
for 24" for for 24" for 24"
below 24" below below
below

R-10
for 24″
below
R-15
for 24"
below

R-10
for 24″
below
R-15
for 24"
below

R-10
for 24″
below
R-20
for 24"
below

R-10
for 24″
below
R-20
for 24"
below

R-15
for 24″
below
R-20
for 48"
below

R-15
for 36″
below
R-20
for 48"
below

R-15
for 36″
below
R-20
for 48"
below

R-15
for 36″
below
R-20
for 48"
below

R4.75

R4.75

R-15
for 24″
below
R-20
for 24"
below

R-15
for 24″
below
R-20
for 48"
below

R-20
for 48″
below
R-25
for 48"
below

R-20
for 24″
below
R-25
for 48"
below

R-20
for 48″
below
R-25
for 48"
below

R4.75

R4.75

R4.75

R-15
for 24″
below
R-20
for 48"
belwo

R-20
R-15 for for 24″
24″ below below
R-20 for
R-25
48" below for 48"
below

R-20
R-20 for
for 48″
48²″below
below
R-25 for
R-20
48" below
full
slab

Opaque doors
Nonswinging

R-4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R-4.75

R-4.75

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot = 16 kg/m3.
ci = Continuous insulation, NR = No requirement, LS = Liner system, FC = Filled cavity.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in
Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less
on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials having a maximum thermal
conductivity of 0.44 Btu-in/h-f2 °F.
d. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated slabs.
e. "Mass floors" shall include floors weighing not less than:
1. 35 pounds per square foot of floor surface area; or
2. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
f. Steel floor joist systems shall be insulated to R-38.
TABLE C402.1.4
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHODa, b
CLIMATE
ZONE

1

2

All other Group
All
R
other

3

Group
All
R
other

4
EXCEPT
MARINE

5
AND
MARINE 4

6

Group All Group All Group All
R
other
R
other
R
other

7

8

Group All Group All Group
R
other
R
other
R

Roofs
Insulation
entirely
above roof
deck
Metal
buildings

Attic and
other

U-0.048

U-0.044
U-0.041

U-0.027

U0.039

U0.039

U0.039

U0.039

UUUUU0.039 0.032 0.032 0.032 0.032

U0.035

U0.035

U0.035

U0.035

UUUUU0.035 0.035 0.035 0.035 0.035

U0.027

U0.027

U0.027

U0.027

U0.027

UUU0.027 0.027 0.027
UUUU0.021
0.021 0.021 0.021

U0.032

U0.032

U0.028

U0.028

U0.031

U0.031
UU0.029
0.029

U0.029

U0.021

U0.021

U0.021
U0.017

U0.021
U0.017

U0.028
U0.029
U0.026
U0.021
U0.017

U0.028
U0.029
U0.026
U0.021
U0.017

Walls, above grade
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Mass

Metal
building

Metal
framed

U-0.151

U0.151

U0.151

U0.123

U0.123

U-0.079

U0.079

U0.079

U0.079

U0.079

U-0.077

U0.077

U0.077

U0.064

U0.064

Wood framed
U-0.064
and otherc

U0.064

U0.064

U0.064

U0.064

U0.061
U0.048

UUUUU0.104 0.104 0.090 0.090 0.080

U0.080

U0.071

U0.071

UUU0.052 0.052 0.052
UUUUU0.052 0.052
0.050 0.050 0.050

U0.052
U0.050

U0.052
U0.050

U0.052
UU0.039
0.044

U0.052
UU0.039
0.039

UU0.064 0.064
UU0.055 0.055

U0.064
U0.049

U0.057
U0.049

U0.064
U0.049

U0.045
U0.037

U0.045
U0.037

U0.036
U0.032

U0.036
U0.032

UUU0.064 0.064 0.064

UU0.064 0.064
UUUUUU0.064 0.064 0.064
0.051
0.051 0.051

U0.061

U0.061
U0.048

U0.052
U0.042

U0.051

U0.051

U0.051

C0.119
C0.092

C0.119
C0.063

C0.092
C0.063

C0.092
C0.063

C0.092
C0.063

C0.092
C0.063

U0.064
U0.051

U0.057
U0.051

U0.055
U0.042

U0.051
U0.042

U0.055
U0.038

U0.051
U0.038

Walls, below grade
Below-grade
wall c

C1.140e

CCCCCC1.140e 1.140e 1.140e 1.140e 1.140e 0.119

CC0.119
0.119
CCC0.119
0.092
0.092

Floors
Massd

Joist/framing

U0.322e

U0.066e

UU0.322e 0.107

UU0.066e 0.033

U0.087

U0.033

U0.076
U0.074

UUUUU0.076 0.076 0.074 0.074 0.064
UUUUU0.074 0.057 0.051 0.057 0.051

U0.033

UUUUUU0.033 0.033 0.033 0.033 0.033
UUUUU0.033
UUUUU0.033 0.033 0.033 0.033 0.033
U0.027g 0.027g 0.027g 0.027g 0.027g
0.027g
Slab-on-grade floors

Unheated
slabs

Heated
slabsf

F0.73e

F0.73e

F0.73e

FFF-0.52
F-0.73 0.54 F-0.54 0.54 F-0.54 F-0.54
FFF- F-0.52 F- F-0.51 F-0.51
F-0.40 F-0.40 F-0.40 F-0.40
0.434
e
0.54
0.52
0.52

F-0.73e

F0.73e

F-0.70

FF-0.70 F-0.70 F-0.70 F-0.70 F-0.70
0.65

F0.65

F-0.55
FFF-0.65 F-0.58 F-0.58 F-0.55 F-0.55 F-0.55
0.65
0.373

Opaque doors

Swinging

U-0.61

UU-0.61
U-0.61
U-0.61 0.61 U-0.61
UU-0.50 U-0.61 U-0.50 U-0.61 U-0.50 U- U-0.50
0.37
0.50

U0.37

U-0.37

U0.37

U0.37

U0.37

U-0.37 U-0.37

For SI: 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot = 16 kg/m3.
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U-factors, C-factors, and F-factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be permitted, provided the
construction, excluding the cladding system on walls, complies with the appropriate construction details from ANSI/ASHRAE/ISNEA 90.1
Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R-value of continuous
insulation shall be permitted to be added to or subtracted from the original tested design.
c. Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.
d. "Mass floors" shall include floors weighing not less than:
1. 35 pounds per square foot of floor surface area; or
2. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
e. These C-, F- and U-factors are based on assemblies that are not required to contain insulation.
f. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of the unheated
slab F-factors and R-values derived from ASHRAE 90.1 Appendix A.
g. Steel floor joist systems shall be insulated to U-0.032.
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Reason: The purpose of this proposed code change is to improve energy efficiency by making the commercial building opaque envelope as
efficient as under ASHRAE 90.1-2013 in instances where ASHRAE 90.1 requirements are more stringent than the 2015 IECC. As a result, we
have compared the 90.1 and IECC requirements and replaced the IECC requirements with ASHRAE values where the IECC values are less
stringent. In cases where the IECC values are already equal to or more stringent, we have retained the IECC values to avoid any rollbacks.
U.S. DOE has evaluated the costs of compliance with ASHRAE 90.1-2013 and found that the improvements were cost-effective. See R. Hart,
et. al., National Cost-Effectiveness of ANSI/ASHRAE/IES Standard 90.1-2013 (Jan. 2015),
https://www.energycodes.gov/sites/default/files/documents/Cost-effectiveness_of_ASHRAE_Standard_90-1-2013-Report.pdf
(https://www.energycodes.gov/sites/default/files/documents/Cost-effectiveness_of_ASHRAE_Standard_90-1-2013-Report.pdf).

Cost Impact: Will increase the cost of construction
The improvement to U-factors, F-factors, and R-values will increase the cost of construction. However, the values selected represent
efficiencies used in ASHRAE 90.1-2013 that have been found to be cost-effective by the U.S. DOE in code determinations.
CE54-16 : C402.1.3-FAY12804
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: A more specific cost effectiveness analysis is needed to justify the new numbers rather than a general analysis on 90.1 as a
whole. The proposal imitates ASHRAE 90.1 where it is more stringent but does not imitate 90.1 where it is less stringent. The proposal does not
align the IECC with 90.1.The proposal does not indicate how much energy is saved. Cost validation is needed.

Assembly Motion:

As
Submitted
Failed

Online Vote Results:
Support: 30.61% (75) Oppose: 69.39% (170)
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects (dcollins@preview-group.com)
requests Approve as Submitted.
Commenter's Reason: This change revises prescriptive opaque envelope tables to incorporate ASHRAE 90.1 value where they are more
efficient than the IECC values. The committee recommended denial.
The proponent wants to improve energy efficiency by making the commercial building opaque envelope as efficient as under ASHRAE 90.12013. The committee stated that a more specific cost effectiveness analysis is needed to justify the new numbers rather than a general analysis
on 90.1 as a whole. We believe proposals seeking to better align the IECC with 90.1 have merit, especially those that will increase the
efficiency of the model code. As 90.1 is viewed by the IECC as a full option for compliance the cost effectiveness has either been determined
before, or isn't relavent.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey Harris, Alliance to
Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); William Prindle, ICF International, representing
Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance Project, representing Building Codes Assistance
Project (mguttman@bcapcodes.org); Harry Misuriello, American Council for an Energy-Efficient Economy, representing Energy
Efficient Codes Coalition (misuriello@verizon.net); Charlie Haack, ICF International, representing Energy Efficient Codes Coalition
requests Approve as Submitted.
Commenter's Reason: CE54 should be approved as submitted because it is the only proposal that would bring about a broad improvement in
efficiency specifically for opaque envelope components.
The discussion over CE54 at the Committee Action Hearing highlighted the challenge of updating the opaque envelope table – if all of the
values from ASHRAE Standard 90.1 are adopted, the efficiency of the IECC increases in some areas and decreases in others. Yet there are
clearly areas in which ASHRAE requirements are more efficient, and have been demonstrated to be cost-effective in the ASHRAE process.
CE54 resolves this issue by adopting ASHRAE 90.1 values where they are more efficient than the 2015 IECC. This ensures that no R-value or
U-factor is rolled back, but also incorporates improvements that ASHRAE has found to be cost-effective. Opponents to CE54 at the Committee
Action Hearing did not single out specific R-values or U-factors, but rather objected on philosophical grounds. The values in the IECC and
ASHRAE 90.1 have been subjected to a great deal of analysis and debate, and we consider this proposal to be a reasonable path toward costeffective energy efficiency improvements.
No other proposal would improve the specific opaque envelope requirements for commercial buildings as broadly and reasonably as CE54.
For these reasons and for those outlined in the original Reason Statement, we recommend approval as submitted.
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CE55-16
IECC: C402.1.3, C402.1.4, C402.2.4 (New), C402.4.4.
Proposed Change as Submitted
Proponent : Hope Medina, representing Colorado Chapter of ICC (hmedina@coloradocode.net)
2015 International Energy Conservation Code
Revise as follows:
C402.1.3 Insulation component R-value-based method. Building thermal envelope opaque assemblies shall meet the
requirements of Sections C402.2 and C402.4 based on the climate zone specified in Chapter 3. For opaque portions of the
building thermal envelope intended to comply on an insulation component R-value basis, the R-values for insulation in framing
cavities, where required, and for continuous insulation, where required, shall be not less than that specified in Table C402.1.3,
based on the climate zone specified in Chapter 3. Commercial buildings or portions of commercial buildings enclosing Group R
occupancies shall use the R-values from the "Group R" column of Table C402.1.3. Commercial buildings or portions of
commercial buildings enclosing occupancies other than Group R shall use the R-values from the "All other" column of Table
C402.1.3. The thermal resistance or R-value of the insulating material installed continuously within or on the below-grade
exterior walls of the building envelope required in accordance with Table C402.1.3 shall extend to a depth of not less than 10
feet (3048 mm) below the outside finished ground level, or to the level of the lowest floor of the conditioned space enclosed by
the below grade wall, whichever is less. Opaque swinging doors shall comply with Table C402.1.4 and opaque nonswinging
doors shall comply with Table C402.1.3.
C402.1.4 Assembly U-factor, C-factor or F-factor-based method. Building thermal envelope opaque assemblies intended
to comply on an assembly U-, C- or F-factor basis shall have a U-, C- or F-factor not greater than that specified in Table
C402.1.4. Commercial buildings or portions of commercial buildings enclosing Group R occupancies shall use the U-, C- or Ffactor from the "Group R" column of Table C402.1.4. Commercial buildings or portions of commercial buildings enclosing
occupancies other than Group R shall use the U-, C- or F-factor from the "All other" column of Table C402.1.4. The C-factor for
the below-grade exterior walls of the building envelope, as required in accordance with Table C402.1.4, shall extend to a depth
of 10 feet (3048 mm) below the outside finished ground level, or to the level of the lowest floor, whichever is less. Opaque
swinging doors shall comply with Table C402.1.4 and opaque nonswinging doors shall comply with Table C402.1.3.
Add new text as follows:
C402.2.4 Below-grade walls The C-factor for the below grade exterior walls shall be in accordance with Table C402.1.4.
The R-value of the insulating material installed continuously within or on the below grade exterior walls of the building envelope
shall be in accordance with Table C402.1.3. The C- factor or R-value required shall extend to a depth of not less than 10 feet
(3048 mm) below the outside finished ground level, or to the level of the lowest floor of the conditioned space enclosed by the
below grade wall, whichever is less.
Revise as follows:
C402.4.4 Doors. Opaque doorsOpaque swinging doors shall comply with the applicable requirements for doors as specified in
Tables C402.1.3 and Table C402.1.4 and opaque roll-up or sliding doors shall comply with Table C402.1.3. All opaque doors
shall be considered part of the gross area of above-grade walls that are part of the building thermal envelope. Other doors
shall comply with the provisions of Section C402.4.3 for vertical fenestration.
Reason: Prior to the 2015 edition fo the Energy Code it was understood by the code user that each component of the
building's thermal envelope that is found in current Tables C402.1.3 and C402.1.4 had their own code section in addition to the
table so you knew to find all additional requirements for the components in those individual code sections. In the 2015 the
code section for below grade walls went away and is buried deep within Sections C402.1.3 and C402.1.4 along with some
duplicative information for opaque doors. No other envelope components are dealt with in these sections so why did we do
away with the code section on below grade walls all together and bury it in a code section that just covers general information.
This proposal is intended to take the code back to the way it was in previous version where you could find all of
the requirements for a building envelope component by looking in the table plus the component's corresponding code sections.
As it reads now, very few people will find what they are looking for regarding below grade walls because the section was
removed and they would not think to look in the general "method" section, which just tells people which table to be used based
on which method they chose.
The information on opaque doors was removed because it was duplicative. The code section on doors, C402.4.4, already
specified the requirement for the opaque doors. We did change C402.4.4 to include the wording from C402.1.3 and C402.1.4
as it was a little more specific.
When you look for the requirements of a building envelope component you should be able to find a code section specifically
addressing that component, as has always been the case in past editions. It should not be buried in a code section that is
addressing something else.
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Our Theme: A Code for the End User
Is the code section completely understandable to the end user?
Is the code section or requirement easy to find?
Is the code requirement even doable in the real world?
Will the code requirement really save energy or only on paper?

Cost Impact: Will not increase the cost of construction
This is just a reorganization of requirements that are already in the code, so there for would not cause an increase of cost.
CE55-16 :
C402.1.3MEDINA12921
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Charging text is needed to state when to use the C-factor or the R-factor. The terminology "non-swinging"
needs to be retained. The text regarding framing cavities and continuous insulation in Section 402.1.3 needs to be retained. The
proposal omits overhead folding doors.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.1.4 Assembly U-factor, C-factor or F-factor-based method. Building thermal envelope opaque assemblies shall meet
the requirements of Sections C402.2 and C402.4 based on the climate zone specified in Chapter 3. Building thermal envelope
opaque assemblies intended to comply on an assembly U-, C- or F-factor basis shall have a U-, C- or F-factor not greater than
that specified in Table C402.1.4. Commercial buildings or portions of commercial buildings enclosing Group R occupancies
shall use the U-, C- or F-factor from the "Group R" column of Table C402.1.4. Commercial buildings or portions of commercial
buildings enclosing occupancies other than Group R shall use the U-, C- or F-factor from the "All other" column of Table
C402.1.4.
Commenter's Reason: The changes made to this change incorporated teh comments provided by the committee.
Prior to the 2015 edition of the Energy OCde it was understood by the code user that each component of the building thermal
envelope tha tis found in current Tables C402.1.3 and C402.1.4 had their own code section in addition to the tables so you
knew to find all additional reqruiements fo rthe components in those individual code sections. In the 2015 the code section for
below grade walls went away and is buried deep within Sections C402.1.3 adn C402.1.4 along wiht some duplicative
information for opaque doors. No other envelope components are dealth within these sections, so why did we do away with
the code section on below grade walls all together and bury it in these section that covers general information.
The information on opaque doors was removed because it was duplicative. The code section on door already specified the
requriements for opaque doors. The wording has been changed to address the issue of nonswinging doors.

Public Comment 2:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.1.3 Insulation component R-value-based method. Building thermal envelope opaque assemblies shall meet the
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requirements of Sections C402.2 and C402.4 based on the climate zone specified in Chapter 3. For opaque portions of the
building thermal envelope intended to comply on an insulation component R-value basis, the R-values for insulation shall be
not less than that specified in Table C402.1.3. Commercial buildings or portions of commercial buildings enclosing Group R
occupancies shall use the R-values from the "Group R" column of Table C402.1.3. Commercial buildings or portions of
commercial buildings enclosing occupancies other than Group R shall use the R-values from the "All other" column of Table
C402.1.3.
C402.1.4 Assembly U-factor, C-factor or F-factor-based method. Building thermal envelope opaque assemblies shall
meet the requirements of Sections C402.2 and C402.4 based on the climate zone specified in Chapter 3. Building thermal
envelope opaque assemblies intended to comply on an assembly U-, C- or F-factor basis shall have a U-, C- or F-factor not
greater than that specified in Table C402.1.4. Commercial buildings or portions of commercial buildings enclosing Group R
occupancies shall use the U-, C- or F-factor from the "Group R" column of Table C402.1.4. Commercial buildings or portions of
commercial buildings enclosing occupancies other than Group R shall use the U-, C- or F-factor from the "All other" column of
Table C402.1.4.
C402.4.4 Doors. Opaque swinging doors shall comply with Table C402.1.4 and opaque roll-up or sliding non-swinging doors
shall comply with Table C402.1.3. All opaque doors shall be considered part of the gross area of above-grade walls that are
part of the building thermal envelope. Other doors shall comply with the provisions of Section C402.4.3 for vertical fenestration.
Commenter's Reason: The changes made to this change incorporated the comments provided by the comittee. Prior to the
2015 edition of the energy code it was understood by the code user that each component of the building thermal envelope that
is found in current Tables C402.1.3 and C402.1.4 had their own code section in addition to the tables. You knew to find the
additional reqruirements for the compnents in those individual code sections. In the 2015 the code section for below grade
walls went away and is buried deep within section C402.1.3 and C402.1.4 along with some duplicative information for opaque
doors. No other envelope components are dealt within these sections, so why did we do away with the code section on below
grade walls all together and bury it within these sections that cover general information.
The information on opaque doors was removed because it was duplicative. The code section on doors already specified the
requriements for opaque doors. The wording has been changed to address the issue of nonswinging doors.

CE55-16
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CE57-16
IECC: C402.1.3, C402.1.4.
Proposed Change as Submitted
Proponent : Tom Kositzky, Coalition for Fair Energy Codes, representing Coalition for Fair Energy Codes; Mark Halverson,
representing APA (mark.halverson@apawood.org); Loren Ross, representing American Wood Council (LRoss@awc.org); Greg
Johnson, representing Coalition for Fair Energy Codes (gjohnsonconsulting@gmail.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHODa,
CLIMATE ZONE

5 AND MARINE 4

All other

Group R

Metal framed

R-13 +
R-7.5ci

R-13 +
R-7.5ci

Wood framed and other

R-13 +
R-3.8ci
or R-20

R-13 +
R-7.5ci
or R-20
+ R-3.8ci
R-13 + R-3.8ci or R-20

Walls, above grade

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m 2 , 1 pound per cubic foot = 16 kg/m 3 .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a.

Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.

b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance
method in Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at
32 inches or less on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials
having a maximum thermal conductivity of 0.44 Btu-in/h-f 2 °F.
d. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated
slabs.
e.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

f.

Steel floor joist systems shall be insulated to R-38.
TABLE C402.1.4
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHODa, b
CLIMATE ZONE

5
AND MARINE 4
All other
Group R
Walls, above grade

Metal framed
Wood framed and otherc

U-0.064
U-0.064
2
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For SI: 1 pound per square foot = 4.88 kg/m

2

, 1 pound per cubic foot = 16 kg/m

3

.

ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U -factors, C-factors, and F -factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be
permitted, provided the construction, excluding the cladding system on walls, complies with the appropriate construction details
from ANSI/ASHRAE/ISNEA 90.1 Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R -value of
continuous insulation shall be permitted to be added to or subtracted from the original tested design.
c.

Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.

d.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

e.

These C-, F- and U-factors are based on assemblies that are not required to contain insulation.

f. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application
of the unheated slab F-factors and R-values derived from ASHRAE 90.1 Appendix A.
Reason: The above-grade metal framed and wood framed wall U-factors are identical for Climate Zone 5 and Marine 4.
However, there is one cell for Climate Zone 5 and Marine 4 in table C402.1.3 that is not in alignment with the U-factors for this
climate zone. This proposal simply corrects that discrepancy and brings the R-value requirements for Group R wood buildings
into alignment with the other seven cells of metal and wood framed U-factors and R-values in Climate Zone 5 and Marine 4 in
Table C402.1.3.
Cost Impact: Will not increase the cost of construction
The change is only to align the R-value with the already established U-factors.
CE57-16 : TABLE
C402.1.3KOSITZKY12444
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal is not fixing what appears to be an anomaly in the code. The R-value is correct in current
code, but the U-value needs to catch up.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Tom Kositzky (tom.kositzky@apawood.org); Mark Halverson, representing APA - The Engineered Wood
Association (mark.halverson@apawood.org); Loren Ross (LRoss@awc.org); Greg Johnson
(gjohnsonconsulting@gmail.com) requests Approve as Submitted.
Commenter's Reason: The committee voted to disapprove this proposal by a narrow 5-7 margin, reasoning that R-values
should take precedence as they are typically established prior to the U-factors. We contend that what was established first is
irrelevant, since the cell that needs correcting in Table C402.1.3 was only recently changed. What is imperative is that both the
R-value and the U-factor reflect the same level of energy efficiency and that wall systems of different framing material types
also translate to similar energy efficiency performance.
As noted in our original reason statement, the 0.064 U-factor for wood frame Group R buildings in Climate Zone 5 and Marine 4
corresponds to a 2x6 wall with cavity insulation (R20), while the corresponding R-value in Table C402.1.3 requires an insulated
2x6 wall with an additional layer of continuous insulation (R20+3.8 c.i.). In keeping with the other Climate Zones, the wood
frame R-value and U-factor in this specific Climate Zone should represent the same level of energy efficiency.
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Furthermore, the Group R wood-frame R-values in Table C402.1.3 (R13+7.5 or R20+3.8 c.i.), represent a more stringent
insulation requirement than the corresponding metal framed R-value and U-factor listed for the same Climate Zone This
proposal corrects a single cell in the table so that the wood frame R-value matches the existing wood frame U-factor. When
this is done the wood frame R-value is also brought into alignment with the energy efficiency performance of the metal framed
wall requirements.
Tables 2 and 3 clearly show that the energy performance of an R-20 wood framed wall is virtually the same as the codeprescribed R-value for the metal frame wall assembly. However, the R20+3.8 c.i. wood-frame wall is approximately 3 percent
out of alignment with both and R20 wood wall and the prescribed metal frame wall in Table C402.1.3.
By changing this single cell in Table C402.1.3 the wood frame wall R-values and U-factors would be aligned for Climate Zone 5
and equivalent energy-efficiency requirements for wood and metal frame walls would be achieved (see Table 1).

Providing equitable treatment of material types is an important consideration for a model code. The code should be consistent
and material neutral. The energy-use evaluations in Tables 2 and 3 demonstrate that the R-values currently required for
Climate Zone 5 and Marine 4 Group R building disadvantage wood wall assemblies by requiring an additional R-3.8 c.i.
insulation on 2x6 walls when even an R-20 wood wall assembly (with no continuous insulation) outperforms the steel framed
wall system.
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CE60-16 Part I

IECC: C402.1.3, C402.1.4.
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee; Joseph Hetzel
(Jhetzel@thomasamc.com)
2015 International Energy Conservation Code
TABLE C402.1.3
a, g
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD
CLIMATE
ZONE

1

2

3

4 EXCEPT
MARINE

5 AND
MARINE 4

6

7

8

All other Group All Group All Group All Group All Group All Group All Group All other
R
other
R
other
R
other
R
other
R
other
R
other
R

Group
R

Roofs
Insulation
entirely
above roof
deck

R-20ci

Metal
building b

R-19 +
R-11 LS

Attic and
other

R-38

R-38

R-38

Mass

R-5.7ci c

R5.7ci
c

R5.7ci
c

Metal
building

R-13+
R-6.5ci

R-13 + R13 + R-13 +
RR- R-13ci
6.5ci 6.5ci

Metal framed

R-13 +
R-5ci

R-13
R-13
R-13
R-13
R-13
R-13 +
R-13 +
R-13 +
R-13 +
R-13 +
R-13 + R-13 +
R-13 + +
+
+
+
+
RR-13 +
RRRRRRR-5ci R-5ci
RRRR15.6ci R-7.5ci
7.5ci
7.5ci
7.5ci
7.5ci
7.5ci 7.5ci
7.5ci
7.5ci
7.5ci
7.5ci

R25ci

R25ci

R25ci

R25ci

R25ci

R30ci

R30ci

R30ci

R30ci

R30ci

R30ci

R35ci

R-35ci

R-35ci

R-19
R-19
R-19
R-25
R-19 + R-19 R-19 +
R-19 +
R-19 +
R-19 +
R-25 + R-30 + R-30 +
+
+
+
+
R-30 +
R-11 + R11 R-11
R-11
R-11
R-11
R-11 R-11 R-11
R-11
R-11
R-11
R-11
R-11 LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
R-38

R-38

R-38

R-38

R-38

R-38

R-49

R-49

R-49

R-49

R-49

R-35ci

R-30 +
R-11 LS

R-49

R-49

RRRRRRRR9.5ci 11.4ci 11.4ci 13.3ci 13.3ci 15.2ci 15.2ci 15.2ci

R-25ci

R-25ci

R-13
R-13
R-13
R-13
R-13+
R-13 +
R-13 +
R-13 +
R-13 + R-13 +
+
+
+
+
RR-13ci
R-13ci
R-13ci
R-13ci R-13ci
RRR-13ci
R-13ci
19.5ci
6.5ci
13ci

R-13 +
R-13ci

Walls, above grade
R7.6ci

R-13
R-13 +
R-13 +
+
R-13 +
RRWood framed
RR-3.8ci or 3.8ci
3.8ci
and other
3.8ci
R-20
or Ror Ror R20
20
20

R7.6ci

R9.5ci

R-13
R-13 +
+
RR3.8ci
3.8ci
or Ror R20
20

R-13
R-13
R-13 +
+
+
RRR3.8ci
3.8ci
3.8ci
or Ror Ror R20
20
20

R-13
R-13 +
R-13 +
+
RRR7.5ci
7.5ci
7.5ci
or Ror Ror R20
20
20 +
+ R+ RR3.8ci
3.8ci
3.8ci

R-13 +
R7.5ci
or R20
+ R3.8ci

R-13+
R-19.5ci

R-13+
R17.5ci

R-13 +
RR13 +
R13 +
7.5ci
R-15.6ci
R-15.6ci
or Ror R-20
or R-20
20
+ R-10ci
+ R-10ci
+ R3.8ci

Walls, below grade
Below-grade
wall d

NR

NR

NR

NR

NR

NR

R7.5ci

R7.5ci

R8.3ci

R10ci

R10ci

RR10ci 10.4ci

R-30

R-30

R-30

R-30

R7.5ci

R7.5ci

R7.5ci

R7.5ci

R10ci

R-10ci

R-10ci

R12.5ci

R-15ci

R16.7ci

R-30 f

R-30 f

Floors
Mass e

NR

NR

R6.3ci

Joist/framing

NR

NR

R-30

R-30

R10ci

RRRRR12.5ci 12.5ci 12.5ci 15ci 16.7ci
R-30 f R-30 f R-30 f
R-30 R-30 R-30

Slab-on-grade floors
Unheated
slabs

NR

NR

R-7.5
R-7.5 for
for 12″
Heated slabs 12″ below
below

NR

NR

NR

R-10
R-10 R-10 R-10 R-10 R-15 R-15 R-15
for
R-15 for R-20 for
for 24″ for 24″ for 24″ for 24″ for 24″ for 24″ for 24″
24″
24″ below
24″
below below below below below below below
below
below

NR

R-7.5
R-10
R-15
R-7.5
R-10
R-15 R-15 R-15 R-15 R-20 R-20 R-20
for
for
for
R-20 for
for 12″
for 24″
for 24″ for 36″ for 36″ for 36″ for 48″ for 24″ for 48″ R-20 for
12″
24″
24″
48″
below
below
below below below below below below below 48²″below
below
below
below
below
Opaque doors

Nonswinging

R-4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75
2
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2
3
For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m , 1 pound per cubic foot = 16 kg/m .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in
Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less
on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials having a maximum thermal
2
conductivity of 0.44 Btu-in/h-f °F.
d. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated slabs.
e. "Mass floors" shall include floors weighing not less than:
1. 35 pounds per square foot of floor surface area; or
2. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
f. Steel floor joist systems shall be insulated to R-38.
g. Not applicable to garage doors. See Table C402.1.4.
TABLE C402.1.4
a, b
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHOD
CLIMATE
ZONE

1

All other

2

Group
All
R
other

3

Group
All
R
other

4
EXCEPT
MARINE

5
AND
MARINE 4

6

7

8

Group All Group All Group All Group All Group All Group
R
other
R
other
R
other
R
other
R
other
R
Roofs

Insulation
entirely
above roof
deck

U-0.048

U0.039

U0.039

U0.039

U0.039

UUUUUUUUUUU0.039 0.032 0.032 0.032 0.032 0.032 0.032 0.028 0.028 0.028 0.028

Metal
buildings

U-0.044

U0.035

U0.035

U0.035

U0.035

UUUUUUUUUUU0.035 0.035 0.035 0.035 0.035 0.031 0.031 0.029 0.029 0.029 0.029

Attic and
other

U-0.027

U0.027

U0.027

U0.027

U0.027

UUUUUUUUUUU0.027 0.027 0.027 0.027 0.021 0.021 0.021 0.021 0.021 0.021 0.021

Mass

U-0.151

U0.151

U0.151

U0.123

U0.123

UUUUUUUUUUU0.104 0.104 0.090 0.090 0.080 0.080 0.071 0.071 0.061 0.061 0.061

Metal
building

U-0.079

U0.079

U0.079

U0.079

U0.079

UUUUUUUUUUU0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.039 0.052 0.039

Metal framed

U-0.077

U0.077

U0.077

U0.064

U0.064

UUUUUUUUUUU0.064 0.064 0.064 0.064 0.064 0.064 0.057 0.064 0.052 0.045 0.045

Wood framed
and otherc

U-0.064

U0.064

U0.064

U0.064

U0.064

UUUUUUUUUUU0.064 0.064 0.064 0.064 0.064 0.051 0.051 0.051 0.051 0.036 0.036

Walls, above grade

Walls, below grade
Below-grade
wall c

C-1.140

Massd

UUU-0.322e
e
0.322
0.107

U0.087

U0.076

UUUUUUUUUUU0.076 0.076 0.074 0.074 0.064 0.064 0.057 0.055 0.051 0.055 0.051

Joist/framing

U-0.066e

UU0.066e 0.033

U0.033

U0.033

UUUUUUUUUUU0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033

F0.73e

F0.73e

e

CCCCCCCCCCCCCCC1.140e 1.140e 1.140e 1.140e 1.140e 0.119 0.119 0.119 0.119 0.119 0.119 0.092 0.092 0.092 0.092
Floors

Slab-on-grade floors
Unheated
slabs

e
F-0.73

F0.73e

F0.73e

F0.73e

FFFFFF-0.54
F-0.54
F-0.52
F-0.40
F-0.40
0.54
0.54
0.54
0.40
0.40

Heated
f
slabs

F-0.70

F-0.70 F-0.70 F-0.70 F-0.70 F-0.70

FFFFFF-0.65
F-0.65
F-0.58
F-0.55
F-0.55
0.65
0.65
0.58
0.55
0.55

Opaque doors
Swinging
door
Garage door
<14% glazing

U-0.61

U-0.61 U-0.61 U-0.61 U-0.61 U-0.61

U0.61

U0.61

U0.37

U0.37

U0.37

U0.37

U0.37

U0.37

UU-0.37
0.37

U-0.31

U-0.31 U-0.31 U-0.31 U-0.31 U-0.31

U0.31

U0.31

U0.31

U0.31

U0.31

U0.31

U0.31

U0.31

UU-0.31
0.31

For SI: 1 pound per square foot = 4.88 kg/m 2 , 1 pound per cubic foot = 16 kg/m 3 .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
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a. Use of Opaque assembly U -factors, C-factors, and F -factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be permitted, provided
the construction, excluding the cladding system on walls, complies with the appropriate construction details from ANSI/ASHRAE/ISNEA 90.1
Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R -value of continuous
insulation shall be permitted to be added to or subtracted from the original tested design.
c.

Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.

d.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

e.

These C-, F- and U-factors are based on assemblies that are not required to contain insulation.

f. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of the unheated
slab F-factors and R-values derived from ASHRAE 90.1 Appendix A.
Reason: The purpose of this proposal is primarily aimed at establishing appropriate U-Factors for garage doors.
* Garage doors should be subjected to assembly U-factor requirements, therefore component R-value should not apply to such doors - This is
accomplished, in part, by the proposed footnote to Table C402.1.3..
* Window and glass door U-factors should be separated from garage door U-factors - this is accomplished in Table C402.1.4 by establishing 2
separate rows.
* The new garage door maximum U-factor values with the glazing percentage limitation are intended to address garage doors without glazing,
in their own category separate and distinct from windows and glass doors. The 0.31 maximum value encompasses the common use of either
polystyrene or polyurethane foam insulation in garage door sections, and is based on ASHRAE and DASMA research testing conducted since
2004. Garage doors with one full row or more of door section glazing typically constitute 14% or more in door glazing and should be subject to
the fenestration U-factor requirements.
* The title change to Table R402.1.2 (N1102.1.2) is to clarify the application of the entire Table content as charged in Section R402.1
(N1102.1). The title change is also intended for consistency with non-residential applications.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The SEHPCAC
was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes with regard to
sustainability, energy and high performance as it relates to the built environment included, but not limited to, how these criteria relate to the
International Green Construction Code (IgCC) and the International Energy Conservation Code (IECC). In 2015, the SEHPCAC has held three
two- or three-day open meetings and 25 workgroup calls, which included members of the SEHPCAC as well as any interested parties, to
discuss and debate proposed changes and public comments. Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
No effect on cost, because the affected products will simply have a better and more reliable means of complying with code requirements.
Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code.
CE60-16 Part I : TABLE C402.1.3COLLINS13988
Public Hearing Results

Part I
Committee Action:

Approved as
Submitted

Committee Reason: Approval is based on the proponent's published reason statements.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning Engineers
(sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.1.3 Insulation component R-value-based method. Building thermal envelope opaque assemblies shall meet the requirements of
Sections C402.2 and C402.4 based on the climate zone specified in Chapter 3. For opaque portions of the building thermal envelope intended
to comply on an insulation component R-value basis, the R-values for insulation in framing cavities, where required, and for continuous
insulation, where required, shall be not less than that specified in Table C402.1.3, based on the climate zone specified in Chapter 3.
Commercial buildings or portions of commercial buildings enclosing Group R occupancies shall use the R-values from the "Group R" column of
Table C402.1.3. Commercial buildings or portions of commercial buildings enclosing occupancies other than Group R shall use the R-values
from the "All other" column of Table C402.1.3. The thermal resistance or R-value of the insulating material installed continuously within or on
the below-grade exterior walls of the building envelope required in accordance with Table C402.1.3 shall extend to a depth of not less than 10
feet (3048 mm) below the outside finished ground level, or to the level of the lowest floor of the conditioned space enclosed by the below grade
wall, whichever is less. Opaque swinging doors shall comply with Table C402.1.4 and opaque nonswinging doors shall comply with Table
C402.1.3 .
TABLE C402.1.3
a, g
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD
CLIMATE
ZONE

1

2

3

4 EXCEPT
MARINE

5 AND
MARINE 4

6

7

8

All other Group All Group All Group All Group All Group All Group All Group All other
R
other
R
other
R
other
R
other
R
other
R
other
R

Group
R

Roofs
Insulation
entirely
above roof
deck

R-20ci

Metal
building b

R-19 +
R-11 LS

Attic and
other

R-38

R-38

R-38

Mass

R-5.7ci c

R5.7ci
c

R5.7ci
c

Metal
building

R-13+
R-6.5ci

R-13 + R13 + R-13 +
RR- R-13ci
6.5ci 6.5ci

Metal framed

R-13 +
R-5ci

R-13
R-13
R-13
R-13 +
R-13 +
R-13 +
R-13 + R-13 + R-13 + R-13 + R-13 + R-13 +
R-13 + +
+
+
RR-13 +
RRRRRRRRR-5ci R-5ci
RR15.6ci R-7.5ci
7.5ci
7.5ci
7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci
7.5ci
7.5ci

R25ci

R25ci

R25ci

R25ci

R25ci

R30ci

R30ci

R30ci

R30ci

R-35ci

R-19
R-19
R-19 + R-19 R-19 +
R-19 +
R-19 + R-19 + R-19 + R-25 + R-25 + R-30 + R-30 +
+
+
R-30 +
R-11 + R11 R-11
R-11
R-11 R-11 R-11 R-11 R-11 R-11 R-11
R-11
R-11
R-11 LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS

R-30 +
R-11
LS

R-38

R-38

R-38

R-38

R-38

R-49

R-49

R-30ci

R35ci

R-35ci

R-38

R-30ci

R-49

R-49

R-35ci

R-49

R-49

R-49

RRRRRRRR9.5ci 11.4ci 11.4ci 13.3ci 13.3ci 15.2ci 15.2ci 15.2ci

R-25ci

R-25ci

R-13
R-13
R-13+
R-13 +
R-13 + R-13 + R-13 + R-13 + R-13 + R-13 +
+
+
RR-13ci
R-13ci R-13ci R-13ci R-13ci R-13ci R-13ci
RR19.5ci
6.5ci
13ci

R-13 +
R-13ci

R-13+
R19.5ci

Walls, above grade
R7.6ci

R-13
R-13 +
R-13 +
+
R-13 +
RRWood framed
RR-3.8ci or 3.8ci
3.8ci
and other
3.8ci
R-20
or Ror Ror R20
20
20

R7.6ci

R9.5ci

R-13
R-13 +
+
RR3.8ci
3.8ci
or Ror R20
20

R-13 +
R-13
R-13 + R-13 + R+
RR7.5ci
R3.8ci 3.8ci or R3.8ci
or R- or R20
or R20
20
+ R20
3.8ci

R-13 +
R7.5ci
or R20 +
R3.8ci

R-13 +
R7.5ci
or R20
+ R3.8ci

R-13 +
R7.5ci
or R20
+ R3.8ci

R7.5ci

R7.5ci

R10ci

R-13+
R17.5ci

R-13 +
RR13 +
7.5ci
R-15.6ci
or Ror R-20
20
+ R-10ci
+ R3.8ci

R13 +
R15.6ci
or R-20
+ R10ci

R-10ci

R-10ci

R12.5ci

R-15ci

R16.7ci

R-30 f

R-30 f

Walls, below grade
Below-grade
wall d

NR

NR

NR

NR

NR

NR

R7.5ci

R7.5ci

R8.3ci

R10ci

R10ci

RR10ci 10.4ci

R-30

R-30

R-30

R-30

R7.5ci

R7.5ci

Floors
Mass e

NR

NR

R6.3ci

Joist/framing

NR

NR

R-30

R-30

R10ci

RRRRR12.5ci 12.5ci 12.5ci 15ci 16.7ci
R-30 f R-30 f R-30 f
R-30 R-30 R-30

Slab-on-grade floors
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Unheated
slabs

NR

NR

R-7.5
R-7.5 for
for 12″
Heated slabs 12″ below
below

NR

NR

NR

NR

R-10
R-10 R-10 R-10 R-10 R-15 R-15 R-15
for
R-15 for
R-20
for 24″ for 24″ for 24″ for 24″ for 24″ for 24″ for 24″
24″
24″ below for 24″
below below below below below below below
below
below

R-7.5
R-10
R-15
R-7.5
R-10
R-15 R-15 R-15 R-15 R-20 R-20 R-20
for
for
for
R-20
for 12″
for 24″
for 24″ for 36″ for 36″ for 36″ for 48″ for 24″ for 48″ R-20 for
12″
24″
24″
for 48″
below
below
below below below below below below below 48²″below
below
below
below
below
Opaque doors

Nonswinging

R-4.75

R4.75

R4.75

R4.75

R4.75

R4.75

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m

R4.75
2

R4.75

R4.75

R4.75

R4.75

R4.75

, 1 pound per cubic foot = 16 kg/m

3

R4.75

R4.75

R-4.75

R-4.75

.

ci = Continuous insulation, NR = No requirement, LS = Liner system.

a.

Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.

b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in
Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less
on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials having a maximum thermal
2
conductivity of 0.44 Btu-in/h-f °F.
d.

Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated slabs.

e.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

f.

Steel floor joist systems shall be insulated to R-38.

g. Not applicable to garage doors. See Table C402.1.4.
C402.1.4 Assembly U-factor, C-factor or F-factor-based method. Building thermal envelope opaque assemblies intended to comply on an
assembly U-, C- or F-factor basis shall have a U-,C- or F-factor not greater than that specified in Table C402.1.4. Commercial buildings or
portions of commercial buildings enclosing Group R occupancies shall use the U-, C- or F-factor from the "Group R" column of Table C402.1.4.
Commercial buildings or portions of commercial buildings enclosing occupancies other than Group R shall use the U-, C- or F-factor from the
"All other" column of Table C402.1.4. The C-factor for the below-grade exterior walls of the building envelope, as required in accordance with
Table C402.1.4, shall extend to a depth of 10 feet (3048 mm) below the outside finished ground level, or to the level of the lowest floor,
whichever is less. Opaque swinging doors shall comply with Table C402.1.4 and opaque nonswinging doors shall comply with Table C402.1.3.
TABLE C402.1.4
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHODa, b
CLIMATE
ZONE

1

All other

2

Group R

All other

3

Group R

All other

4
EXCEPT MARINE
Group R

All other

Group R

5
AND
MARINE 4

6

All Group All Group
other
R
other
R

Roofs
Insulation
entirely
above roof
deck

U-0.048

U-0.039

U-0.039

U-0.039

U-0.039

U-0.039

U-0.032

U-0.032

UUUU0.032 0.032 0.032 0.032

Metal
buildings

U-0.044

U-0.035

U-0.035

U-0.035

U-0.035

U-0.035

U-0.035

U-0.035

UUUU0.035 0.035 0.031 0.031

Attic and
other

U-0.027

U-0.027

U-0.027

U-0.027

U-0.027

U-0.027

U-0.027

U-0.027

UUUU0.027 0.021 0.021 0.021
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Walls, above grade
Mass

U-0.151

U-0.151

U-0.151

U-0.123

U-0.123

U-0.104

U-0.104

U-0.090

UUUU0.090 0.080 0.080 0.071

Metal
building

U-0.079

U-0.079

U-0.079

U-0.079

U-0.079

U-0.052

U-0.052

U-0.052

UUUU0.052 0.052 0.052 0.052

Metal
framed

U-0.077

U-0.077

U-0.077

U-0.064

U-0.064

U-0.064

U-0.064

U-0.064

UUUU0.064 0.064 0.064 0.057

Wood
framed and
otherc

U-0.064

U-0.064

U-0.064

U-0.064

U-0.064

U-0.064

U-0.064

U-0.064

UUUU0.064 0.064 0.051 0.051

C-0.119

C-0.119

CCCC0.119 0.119 0.119 0.119

Walls, below grade
Below-grade
c
wall

C-1.140

e

C-1.140

e

C-1.140

e

C-1.140

e

C-1.140

e

C-1.140

e

Floors
d
Mass

U-0.322

Joist/framing

U-0.066

e
e

U-0.322
U-0.066

e
e

U-0.107

U-0.087

U-0.076

U-0.076

U-0.076

U-0.074

UUUU0.074 0.064 0.064 0.057

U-0.033

U-0.033

U-0.033

U-0.033

U-0.033

U-0.033

UUUU0.033 0.033 0.033 0.033

Slab-on-grade floors
Unheated
slabs

e
F-0.73

e
F-0.73

e
F-0.73

e
F-0.73

e
F-0.73

e
F-0.73

F-0.54

F-0.54

F0.54

F0.54

F0.54

F0.52

Heated
slabsf

F-0.70

F-0.70

F-0.70

F-0.70

F-0.70

F-0.70

F-0.65

F-0.65

F0.65

F0.65

F0.58

F0.58

U0.37

U0.37

U0.37

U0.37

U0.31

U0.31

U0.31

U0.31

Opaque doors
Swinging
door
Nonswinging
doorgGarage
door
<14%
glazing

U-0.610.370 U-0.610.370 U-0.610.370 U-0.610.370 U-0.610.370 U-0.610.370 U-0.610.370 U-0.610.370

U-0.31

U-0.31

U-0.31

U-0.31

U-0.31

U-0.31

U-0.31

U-0.31

For SI: 1 pound per square foot = 4.88 kg/m 2 , 1 pound per cubic foot = 16 kg/m 3 .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U -factors, C-factors, and F -factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be permitted, provided
the construction, excluding the cladding system on walls, complies with the appropriate construction details from ANSI/ASHRAE/ISNEA 90.1
Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R -value of continuous
insulation shall be permitted to be added to or subtracted from the original tested design.
c.

Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.

d.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

e.

These C-, F- and U-factors are based on assemblies that are not required to contain insulation.

f. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of the unheated
slab F-factors and R-values derived from ASHRAE 90.1 Appendix A.
g. Nonswinging doors that are horizontally-hinged sectional doors having a sinle row of fenestration shall have an assembly U-Factor less than
or equal to 0.440 in Climate Zones 0 through 6 and less than or equal to 0.360 in Climate Zones 7 and 8 provided that the fenestration area is
not less than 14% and not more than 25% of the total door area.
Commenter's Reason: These criteria were developed using publicly available generic cost data and U-factors for this industry. Energy savings
estimates and life cycle costing analysis were performed using the methodology used by the ASHRAE SSPC 90.1 envelope subcommittee.
The U-factors in this proposal were proven to be cost effective using a scalar ratio of 21 for both high-rise residential and commercial (nonresidential) space types. The nonswinging door criteria was moved from the R-value criteria table, C402.1.3, to the U-factor criteria table,
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C402.1.4, to better prescribe the performance of the doors. The U-factor criteria format is better than the added Rvalue format for doors that
are metal with an insulated core. This format and the values are consistent with what will be in ASHRAE 90.1-2016.
This format and the values are consistent with what will be in ASHRAE 90.1-2016. The text related to moving the nonswinging door
requirements from an R-value requirement to a U-factor requirement was changed in Sections C402.1.3, C402.1.4.
This is consistent with what I was trying to do in CE53, which was disapproved because of action taken on CE60 (this proposal). This public
comment seeks to reconcile CE60 with CE53

Proponent : Shaunna Mozingo, representing Colorado Chapter of ICC Energy Code Development Committee
(smozingo@coloradocode.net) requests Disapprove.
Commenter's Reason: We believe that the proposal is actually having a reverse effect in building efficiency than the proponents had desired.
Currently, non-swinging doors, including roll up garage doors, that have less than 50% glass must meet the R4.75 R-Value but if they have
more than 50% glass they have to meet the fixed or operable fenestration requirements, so in climate zone 5 that would be either .38 or .45 Ufactor.
With this proposal, the garage doors having less than 14% glazing would have to have a .31 U-factor but those over 14% glazing would be
allowed to be worse with the .38/.45 values for the fenestration. Why would you want a garage door with more glazing to have a worse Ufactor?
There was also confusion in whether the garage doors over 14% glazing had to all comply with the fenestration reqirements or if that still only
applied to doors having over 50% glass as listed in the definition of opaque door. If it only applies to the non-opaque doors (having over 50%
glass) then how do you treat garage doors between 14% glazing and 50% glazing? Either the definition for opaque needs to be changed to
include these garage doors or something else needs to happen to make this all more clear on how it has to be applied but no matter what, it
doesn't make sense to allow the doors with more glass to have worse U-factors than the ones with less glass.

CE60-16 Part I
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CE60-16 Part II

IECC-R: Table R402.1.2 (IRC Table N1102.1.2)
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee; Joseph Hetzel
(Jhetzel@thomasamc.com)
2015 International Energy Conservation Code
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT WHERE PART OF THE THERMAL ENVELOPE

CLIMATE FENESTRATION
b
ZONE
U-FACTOR

SKYLIGHT
b
UFACTOR

GARAGE
WOOD MASS
d CRAWL
DOOR
SLAB
SPACE
c
c
GLAZED
CEILING FRAME WALL FLOOR BASEMENT
UR-VALU
FENESTRATION
RWALL
RRWALL
WALL
FACTOR
E&
b, e
SHGC
VALUE
RVALUE VALUE R-VALUE
R<14%
DEPTH
i
VALUE
VALUE
glazing

1

NR

0.75

0.31

0.25

30

13

3/4

13

0

0

0

2

0.40

0.65

0.31

0.25

38

13

4/6

13

0

0

0

8/13

19

5/13 f

0

5/13

3

0.35

0.55

0.31

0.25

38

20 or
13+5 h

4 except
Marine

0.35

0.55

0.31

0.40

49

20 or
13+5 h

8/13

19

10 /13

10, 2 ft

10/13

5 and
Marine 4

0.32

0.55

0.31

NR

49

20 or
h
13+5

13/17

30 g

15/19

10, 2 ft

15/19

6

0.32

0.55

0.31

NR

49

20+5 or
13+10 h

15/20

30 g

15/19

10, 4 ft

15/19

7 and 8

0.32

0.55

0.31

NR

49

20+5 or
13+10 h

19/21

38 g

15/19

10, 4 ft

15/19

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U-factors and SHGC are maximums. When insulation is installed in a cavity which is less than the label or design
thickness of the insulation, the installed R-value of the insulation shall not be less than theR-value specified in the table.
b. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skylights may be
excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement
wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the
interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the
interior of the basement wall.
d. R-5 shall be added to the required slab edge R-values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet,
whichever is less in Climate Zones 1 through 3 for heated slabs.
e. There are no SHGC requirements in the Marine Zone.
f. Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.
g. Or insulation sufficient to fill the framing cavity, R-19 minimum.
h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus R-5 continuous
insulation.
i. The second R-value applies when more than half the insulation is on the interior of the mass wall.
Reason: The purpose of this proposal is primarily aimed at establishing appropriate U-Factors for garage doors.
* Garage doors should be subjected to assembly U-factor requirements, therefore component R-value should not apply to such doors - This is
accomplished, in part, by the proposed footnote to Table C402.1.3..
* Window and glass door U-factors should be separated from garage door U-factors - this is accomplished in Table C402.1.4 by establishing 2
separate rows.
* The new garage door maximum U-factor values with the glazing percentage limitation are intended to address garage doors without glazing,
in their own category separate and distinct from windows and glass doors. The 0.31 maximum value encompasses the common use of either
polystyrene or polyurethane foam insulation in garage door sections, and is based on ASHRAE and DASMA research testing conducted since
2004. Garage doors with one full row or more of door section glazing typically constitute 14% or more in door glazing and should be subject to
the fenestration U-factor requirements.
* The title change to Table R402.1.2 (N1102.1.2) is to clarify the application of the entire Table content as charged in Section R402.1
(N1102.1). The title change is also intended for consistency with non-residential applications.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The SEHPCAC
was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes with regard to
sustainability, energy and high performance as it relates to the built environment included, but not limited to, how these criteria relate to the
International Green Construction Code (IgCC) and the International Energy Conservation Code (IECC). In 2015, the SEHPCAC has held three
two- or three-day open meetings and 25 workgroup calls, which included members of the SEHPCAC as well as any interested parties, to
discuss and debate proposed changes and public comments. Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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Cost Impact: Will not increase the cost of construction
No effect on cost, because the affected products will simply have a better and more reliable means of complying with code requirements.
CE60-16 Part II : TABLE
R402.1.2-COLLINS13989
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: Garage doors are rarely part of the thermal envelope so this requirement is unnecessary to have in the code.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests Approve as
Submitted.
Commenter's Reason: SEHPCAC was a proponent of this change proposal and this public comment. Part I was approved at the Committee
hearings. Consistency is needed between the Commercial and Residential codes involving maximum U-factor requirements for garage doors.
The proposed title change to the Residential code is not only for consistency with the Commercial code, but also clarifies that the requirements
only apply to the building thermal envelope. The garage door related requirements are needed to deal with the situation of when they are part
of a building thermal envelope regardless of the frequency of occurrence.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes with regard to
sustainability, energy and high performance as it relates to the built environment included, but not limited to, how these criteria relate to the
International Green Construction Code (IgCC) and the International Energy Conservation Code (IECC). In 2015-16, the SEHPCAC has held
five two- or three-day open meetings and 40 workgroup calls, to discuss and debate proposed changes and public comments. Attendees at
the meetings and calls included members of the SEHPCAC as well as any interested parties. Related documentation and reports are posted
on the SEHPCAC website at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx
(http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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CE61-16
IECC: C402.1.3, C402.1.4.
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHODa,
CLIMATE
ZONE

1

2

4 EXCEPT
5 AND
6
7
8
MARINE
MARINE 4
All Group All Group All Group All Group All Group All Group All Group All other Group
other
R
other
R
other
R
other
R
other
R
other
R
other
R
R
Roofs

Insulation
entirely
above roof
deck

R20ci

R25ci

Metal
building b

R-19
+
R-11
LS

Attic and
other

Mass

R25ci

3

R25ci

R25ci

R25ci

R30ci

R30ci

R30ci

R30ci

R30ci

R30ci

R35ci

R35ci

R-35ci

R-35ci

R-19
R-19
R-19
+
+
+ R11
R-11
R-11
LS
LS
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-25
+
R-11
LS

R-25
+
R-11
LS

R-30
+
R-11
LS

R-30
+
R-11
LS

R-30 +
R-11 LS

R-30 +
R-11
LS

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-49

R-49

R-49

R-49

R-49

R-49

R-49

R5.7ci
c

R5.7ci
c

RR5.7ci
7.6ci
c

R-25ci

R-25ci

R-13 +
R-13ci

R-13+
R19.5ci

R-38

Walls, above grade
R7.6ci

R9.5ci

RRRRRRRR9.5ci 11.4ci 11.4ci 13.3ci 13.3ci 15.2ci 15.2ci 15.2ci

R-13
R-13 R-13 R-13 R-13 R-13 R-13 R-13
R13 +
+
+
+
+
+
+
+
+
RRRRRRRRR6.5ci
6.5ci
13ci 6.5ci 13ci 13ci 13ci 13ci 13ci
R-13 R-13 R-13 R-13 R-13 R-13 R-13
R-13 R-13 R-13
Metal
+
+
+
+
+
+
+
+
+
+
framed
RRRRRRRR-5ci R-5ci R-5ci
7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci
R-13
R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13
+
+
+
+
+
+
+
+
+
+
RWood framed RRRRRRRRR7.5ci
and other
3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci or Ror R- or R- or R- or R- or R- or R- or R- or R- or R- 20
20
20
20
20
20
20
20
20
20
+ R3.8ci
Walls, below grade
Below-grade
RRRRNR
NR
NR
NR
NR
NR
wall d
7.5ci 7.5ci 7.5ci 7.5ci
Floors
RRRRRRRRe
Mass
NR
NR
6.3ci 8.3ci 10ci 10ci 10ci 10.4ci 10ci 12.5ci
Metal
building

Joist/framing

Unheated
slabs
Heated
slabs

Nonswinging

R-13+
R6.5ci

NR

NR

NR

NR

R-30

NR

R-30

NR

R-30

NR

R-30

R4.75

R4.75

R4.75

R4.75

R-30

R7.5ci

R4.75

R10ci

R-13+
R19.5ci

R-13
+
R-13 +
R-13+
RR-7.5ci R17.5ci
15.6ci
R-13
+
R13 +
RR13 +
R7.5ci R-15.6ci 15.6ci
or R- or R-20 or R-20
20
+ R-10ci
+ R+ R10ci
3.8ci
R10ci

R-10ci

RRRR12.5ci 12.5ci 15ci 16.7ci
R-30
R-30 R-30 R-30 f
R-30 f
f

floors
R-10 R-10 R-10 R-15 R-15
for 24″ for 24″ for 24″ for 24″ for 24″
below below below below below
R-20
R-15 R-15 R-15 R-15 R-15 R-20
for
for 24″ for 24″ for 36″ for 36″ for 36″ for 48″
2448″
below below below below below below
below
Opaque doors
RRRRRRR4.75 4.75 4.75 4.75 4.75 4.75 4.75
2
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R-30

R7.5ci

Slab-on-grade
R-10 R-10
NR for 24″ for 24″
below below

R-7.5 R-7.5 R-7.5 R-7.5 R-10 R-10
for 12″ for 12″ for 12″ for 12″ for 24″ for 24″
below below below below below below
R4.75

R-30

R-13 R-13 R-13
+
+
+
RRR13ci 13ci 13ci
R-13 R-13 R-13
+
+
+
RRR7.5ci 7.5ci 7.5ci
R-13 R-13 R-13
+
+
+
RRR7.5ci 7.5ci 7.5ci
or R- or R- or R20 +
20
20
R+ R- + R3.8ci 3.8ci 3.8ci

R-15ci
R-30 f

R12.5ci
R16.7ci
R-30 f

R-15
R-20 for
R-15 for
for 24″
24″
24″ below
below
below
R-20
R-20 for
R-20 for
for 48″
48″
48²″below
below
below
R4.75

R-4.75

3
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R-4.75

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m

2

, 1 pound per cubic foot = 16 kg/m

3

.

ci = Continuous insulation, NR = No requirement, LS = Liner system.
a.

Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.

b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance
method in Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at
32 inches or less on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials
2
having a maximum thermal conductivity of 0.44 Btu-in/h-f °F.
d. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated
slabs.
e.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

f.

Steel floor joist systems shall be insulated to R-38.
TABLE C402.1.4
a, b
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHOD
CLIMATE
ZONE

Insulation
entirely
above roof
deck
Metal
buildings
Attic and
other
Mass
Metal
building
Metal
framed
Wood
framed and
otherc

1

2

3

4
5
6
7
8
EXCEPT
AND
MARINE
MARINE 4
All Group All Group All Group All Group All Group All Group All Group All Group
other
R
other
R
other
R
other
R
other
R
other
R
other
R
other
R
Roofs
U0.048

U0.039

U0.039

U0.039

U0.039

UUUUUUUUUUU0.039 0.032 0.032 0.032 0.032 0.032 0.032 0.028 0.028 0.028 0.028

U0.044
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.151
U0.079
U0.077

U0.151
U0.079
U0.077

U0.151
U0.079
U0.077

U0.123
U0.079
U0.064

U0.123
U0.079
U0.064

UUUU0.035 0.035 0.035 0.035
UUUU0.027 0.027 0.027 0.027
Walls, above grade
UUUU0.104 0.104 0.090 0.090
UUUU0.052 0.052 0.052 0.052
UUUU0.064 0.064 0.064 0.064

U0.064

U0.064

U0.064

U0.064

U0.064

UUUUUUUUUUU0.064 0.064 0.064 0.064 0.064 0.051 0.051 0.051 0.051 0.036 0.036

UUUUUUU0.035 0.031 0.031 0.029 0.029 0.029 0.029
UUUUUUU0.021 0.021 0.021 0.021 0.021 0.021 0.021
UUUUUUU0.080 0.080 0.071 0.071 0.061 0.061 0.061
UUUUUUU0.052 0.052 0.052 0.052 0.039 0.052 0.039
UUUUUUU0.064 0.064 0.057 0.064 0.052 0.045 0.045

Walls, below grade
Below-grade
CCCCCCCCCCCCCCCCwallc
1.140e 1.140e 1.140e 1.140e 1.140e 1.140e 0.119 0.119 0.119 0.119 0.119 0.119 0.092 0.092 0.092 0.092
Floors
UUUUUUUUUUUUUUUUd
Mass
0.322e 0.322e 0.107 0.087 0.076 0.076 0.076 0.074 0.074 0.064 0.064 0.057 0.055 0.051 0.055 0.051
UUUUUUUUUUUUUUUUJoist/framing
0.066e 0.066e 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033
Slab-on-grade floors
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Fe
0.73

Heated
slabsf

F-1.02 F-1.02 F-1.02 F-1.02 F-0.90 F-0.90 F-0.86 F-0.86 F-0.79 F-0.79 F-0.79 F-0.69 F-0.69 F-0.69 F-0.69 F-0.69
0.70
0.70
0.70
0.70
0.70
0.70 0.65 0.65 0.65 0.65 0.58 0.58 0.55 0.55 0.55 0.55
Opaque doors
UUUUUUUUUUU-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61
0.61 0.61 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

Swinging

Fe
0.73

Fe
0.73

Fe
0.73

Fe
0.73

Fe
0.73

F0.54

F0.54

F0.54

F0.54

F0.54

F0.52

F-0.40
F-0.40 F-0.40 F-0.40
0.52
0.52 0.52 0.51

Unheated
slabs

For SI: 1 pound per square foot = 4.88 kg/m 2 , 1 pound per cubic foot = 16 kg/m 3 .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U -factors, C-factors, and F -factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be
permitted, provided the construction, excluding the cladding system on walls, complies with the appropriate construction details
from ANSI/ASHRAE/ISNEA 90.1 Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R -value of
continuous insulation shall be permitted to be added to or subtracted from the original tested design.
c.

Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.

d.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

e.

These C-, F- and U-factors are based on assemblies that are not required to contain insulation.

f. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application
of the unheated slab F-factors and R-values derived from ASHRAE 90.1 Appendix A.
Reason: The R-value criteria in Table C402.1.3 for heated slab-on-grade floor insulation requirements for Climate Zone 7, all
other, is being corrected to make it consistent with the other values for Climate Zones 7 and 8. It is being changed from R-20
for 24 in. to R-20 for 48 in.
The F-factors for unheated slabs and heated slabs in Table C402.1.4 have been corrected.
For unheated slabs, the values for R-15 for 24 in. from Table C402.1.3 have been corrected to 0.52. Note that for Climate
Zone 6, Group R this was correct. For R-20 for 24 in. in Table C402.1.3 the value has been corrected to 0.51.
For heated slabs, all of the F-factors were incorrect when compared to the R-value requirements in Table C402.1.3. Note
that footnote (f) indicated that unheated slab F-factors shall be used rather than heated slab F-factors. This is not
technically correct and is therefore confusing; heated slab F-factors should be used for heated slabs. Therefore, footnote
(f) is being deleted. The corrected values are the heated slab F-factors that match the heated slab R-values in Table
C402.1.3. Note that these values had to be corrected with or without footnote (f); they were incorrect either way. Heated
slab F-factors are greater than unheated slab F-factors due to the greater heat loss through heated slabs.
R-values and their corresponding F-factors can be found in Table A6.3.1 in ASHRAE 90.1-2013. The values used here are for
vertical insulation. This is consistent with the requirements in C402.2.5 which explains slab-on-grade perimeter insulation
requirements.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will increase the cost of construction
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To the extent that the existing values were incorrect and the corrected values result in more insulation, then construction costs
would be slightly higher.
CE61-16 : TABLE
C402.1.3COLLINS11892
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval is based on the proponent's published reason statements.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHODa,
CLIMATE
ZONE

1

2

4 EXCEPT
5 AND
6
7
8
MARINE
MARINE 4
All Group All Group All Group All Group All Group All Group All Group All other Group
other
R
other
R
other
R
other
R
other
R
other
R
other
R
R
Roofs

Insulation
entirely
above roof
deck

R20ci

R25ci

Metal
building b

R-19
+
R-11
LS

Attic and
other

Mass

R25ci

3

R25ci

R25ci

R25ci

R30ci

R30ci

R30ci

R30ci

R30ci

R30ci

R35ci

R35ci

R-35ci

R-35ci

R-19
R-19
R-19
+
+
+ R11
R-11
R-11
LS
LS
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-25
+
R-11
LS

R-25
+
R-11
LS

R-30
+
R-11
LS

R-30
+
R-11
LS

R-30 +
R-11 LS

R-30 +
R-11
LS

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-49

R-49

R-49

R-49

R-49

R-49

R-49

R5.7ci
c

R5.7ci
c

RR5.7ci
7.6ci
c

R-25ci

R-25ci

R-13 +
R-13ci

R-13+
R19.5ci

R-38

Walls, above grade
R7.6ci

R9.5ci

RRRRRRRR9.5ci 11.4ci 11.4ci 13.3ci 13.3ci 15.2ci 15.2ci 15.2ci

R-13
R-13 R-13 R-13 R-13 R-13 R-13 R-13
R13 +
+
+
+
+
+
+
+
+
RRRRRRRRR6.5ci
6.5ci
13ci 6.5ci 13ci 13ci 13ci 13ci 13ci
R-13 R-13 R-13 R-13 R-13 R-13 R-13
R-13 R-13 R-13
Metal
+
+
+
+
+
+
+
+
+
+
framed
RRRRRRRR-5ci R-5ci R-5ci
7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci
R-13
R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13
+
+
+
+
+
+
+
+
+
+
RWood framed RRRRRRRRR7.5ci
and other
3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci or Ror R- or R- or R- or R- or R- or R- or R- or R- or R- 20
20
20
20
20
20
20
20
20
20
+ R3.8ci
Walls, below grade
Below-grade
RRRRNR
NR
NR
NR
NR
NR
wall d
7.5ci 7.5ci 7.5ci 7.5ci
Metal
building

R-13+
R6.5ci
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R-13 R-13 R-13
+
+
+
RRR13ci 13ci 13ci
R-13 R-13 R-13
+
+
+
RRR7.5ci 7.5ci 7.5ci
R-13 R-13 R-13
+
+
+
RRR7.5ci 7.5ci 7.5ci
or R- or R- or R20 +
20
20
R+ R- + R3.8ci 3.8ci 3.8ci
R7.5ci

R7.5ci

R10ci

R-13+
R19.5ci

R-13
+
R-13 +
R-13+
RR-7.5ci R17.5ci
15.6ci
R-13
+
R13 +
RR13 +
R7.5ci R-15.6ci 15.6ci
or R- or R-20 or R-20
20
+ R-10ci
+ R+ R10ci
3.8ci
R10ci

R-10ci
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R12.5ci

Mass

e

Joist/framing

Unheated
slabs

Heated
slabs

Nonswinging

NR

NR

R6.3ci

NR

NR

R-30

R8.3ci

R10ci

R10ci

Floors
RR10ci 10.4ci

R-30

R-30

R-30

R-30

NR

NR

NR

NR

NR

R-5
full
slabR7.5 for
12″
below

R-5
full
slabR7.5 for
12″
below

R-5
full
slabR7.5 for
12″
below

R-5
full
slabR7.5 for
12″
below

R-5
full
slabR10 for
24″
below

R4.75

R4.75

R4.75

R4.75

R4.75

R-30

R10ci

RRRRR12.5ci 12.5ci 12.5ci 15ci 16.7ci
R-30
R-30 R-30 R-30 R-30 f
R-30 f
f

Slab-on-grade floors
R-10 R-10 R-10
NR for 24″ for 24″ for 24″
below below below
R-5 R-7.5 R-7.5 R-7.5
full
full
full
full
slabR- slabR- slabR- slabR10 for 15 for 15 for 15 for
24″
24″
24″
36″
below below below below
Opaque doors
RRRR4.75 4.75 4.75 4.75

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m

2

R-10
for 24″
below
R-7.5
full
slabR15 for
36″
below

R-10
for 24″
below
R-10
full
slabR15 for
36″
below

R-15
for 24″
below
R-10
full
slabR20 for
48″
below

R-15
for 24″
below
R-10
full
slabR20 for
48″
below

R-15
for 24″
below
R-10
full
slabR20 for
48″
below

R4.75

R4.75

R4.75

R4.75

R4.75

, 1 pound per cubic foot = 16 kg/m

3

R-15ci
R-30 f

R16.7ci
R-30 f

R-20 for
24″
below
R-10
R-10 full
full
slabR-20 slabRfor
20 for
48²″below
48″
below
R-15 for
24″ below

R-4.75

R-4.75

.

ci = Continuous insulation, NR = No requirement, LS = Liner system.
a.

Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.

b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance
method in Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at
32 inches or less on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials
having a maximum thermal conductivity of 0.44 Btu-in/h-f 2 °F.
d. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated
slabs above-grade mass walls.
e.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

f.

Steel floor joist systems shall be insulated to R-38.
TABLE C402.1.4
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHODa, b
CLIMATE
ZONE

Insulation
entirely
above roof
deck
Metal
buildings
Attic and
other
Mass

1

2

3

All
other

Group R

All other

Group R

U-0.048

U-0.039

U-0.039

U-0.039

U-0.044

U-0.035

U-0.035

U-0.035

U-0.027

U-0.027

U-0.027

U-0.027

U-0.151

U-0.151

U-0.151

U-0.123
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4
5
6
7
EXCEPT
AND MARINE
MARINE
4
All Group All Group All Group All Group All Group
other
R
other
R
other
R
other
R
other
Roofs
U0.039

U0.032

U0.032

U0.032

U0.032

U0.032

U0.028

UUU0.035 0.035 0.035
UUU0.027 0.027 0.027
Walls, above grade
UUUU0.123 0.104 0.104 0.090

U0.035
U0.027

U0.035
U0.021

U0.031
U0.021

U0.031
U0.021

U0.029
U0.021

U0.090

U0.080

U0.080

U0.071

U0.071

U0.035
U0.027

U0.039

U0.032
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0.028
0.029
0.021

0.061

Metal
building
Metal
framed
Wood
framed and
otherc

U-0.079

U-0.079

U-0.079

U-0.079

U-0.077

U-0.077

U-0.077

U-0.064

U-0.064

U-0.064

U-0.064

U-0.064

U0.079
U0.064

U0.052
U0.064

U0.052
U0.064

U0.052
U0.064

U0.052
U0.064

U0.052
U0.064

U0.052
U0.064

U0.052
U0.057

U0.052
U0.064

U0.064

U0.064

U0.064

U0.064

U0.064

U0.064

U0.051

U0.051

U0.051

0.051

C0.119

C0.119

C0.119

C0.119

C0.092

0.092

U0.074
U0.033

U0.064
U0.033

U0.064
U0.033

U0.057
U0.033

U0.055
U0.033

Walls, below grade
CCCCC-1.140
C-1.140
C-1.140
1.140e 1.140e 0.119 0.119
Floors
UUUUUe
Massd
U-0.107
U-0.087
e U-0.322
0.322
0.076 0.076 0.076 0.074
UUUUUe
Joist/framing
U-0.033
U-0.033
e U-0.066
0.066
0.033 0.033 0.033 0.033
Slab-on-grade floors
Unheated
FFe
e
e
e
F-0.73
F-0.73
F-0.73
F-0.73
F-0.54 F-0.54
slabs
0.73e 0.73e
Heated
FFFFFF-0.741.02 F-0.741.02 F-0.741.02
slabsf
0.741.02
0.7490 0.7490 0.6486 0.6486
Opaque doors
Swinging
U-0.61
U-0.61
U-0.61
U-0.61
U-0.61 U-0.61 U-0.61 U-0.61
Below-grade
Cwallc
1.140e

e

e

e

0.052

0.051
0.033

F-0.54 F-0.54 F-0.54 F-0.52 F-0.52 F-0.52
FFFFF0.6479 0.6479 0.5579 0.5569 0.5569 0.
U-0.37 U-0.37 U-0.37 U-0.37 U-0.37 U-0.37

For SI: 1 pound per square foot = 4.88 kg/m 2 , 1 pound per cubic foot = 16 kg/m 3 .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U -factors, C-factors, and F -factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be
permitted, provided the construction, excluding the cladding system on walls, complies with the appropriate construction details
from ANSI/ASHRAE/ISNEA 90.1 Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R -value of
continuous insulation shall be permitted to be added to or subtracted from the original tested design.
c. Where heated slabs are below grade, below-grade walls shall comply with the F-factor U-factor requirements for heated
slabs above-grade mass walls.
d.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

e.

These C-, F- and U-factors are based on assemblies that are not required to contain insulation.

C402.2.5 Slabs-on-grade perimeter insulation. Where the slab on grade is in contact with the ground, the
The minimum thermal resistance (R-value) of the insulation around the perimeter of unheated or heated slab-on-grade floors
designed in accordance with the R-value method of Section C402.1.3 shall be as specified in Table C402.1.3. The Where
required for unheated slabs, the perimeter insulation shall be placed on the outside of the foundation or on the inside of the
foundation wall. The perimeter insulation shall extend downward from the top of the slab for a minimum distance as shown in
the table or to the top of the footing, whichever is less, or downward to at least the bottom of the slab and then horizontally to
the interior or exterior for the total distance shown in the table. Insulation extending away from the building shall be protected by
pavement or by not less than of 10 inches (254 mm) of soil. Where required for heated slabs, the full slab insulation shall be
continuous under the entire area of the slab-on-grade floor, except at structural column locations and service penetrations.
Perimeter insulation and full slab insulation shall be continuous with above-grade wall or below-grade wall insulation or
otherwise positioned to minimize heat loss through the slab edge and wall intersection.
Exception: Where the slab-on-grade floor is greater than 24 inches (61 mm) below the finished exterior grade, perimeter
insulation is not required.
C402.2.6 Insulation of radiant heating systems. Radiant heating system panels, and their associated components that are
installed in interior or exterior assemblies shall be insulated with a minimum of R-3.5 (0.62 m2/K • W) on all surfaces not facing
the space being heated. Radiant heating system panels that are installed in the building thermal envelope shall be separated
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from the exterior of the building or unconditioned or exempt spaces by not less than the R-value of insulation installed in the
opaque assembly in which they are installed or the assembly shall comply with Section C402.1.4.
Exception: Heated slabs on grade insulated in accordance with Section C402.2.5.
Heated slabs on grade shall be insulated in accordance with Section C402.2.5.
Commenter's Reason: The purpose of this PC is to coordinate table values for heated slabs in CE61 with subsequent action
taken to approve CE62 at the code development hearing. Also, this PC necessarily coordinates with related text changes in
CE62 for installation of heated slab (full slab) insulation. Thus, this PC is necessary to avoid potential conficts in the code
should CE61 and CE62 remain approved as determined at the code development hearing. It also provides a means of
coordinating the IECC commercial heated slab provisions with the acknowledgement that at least R-5 insulation should be
placed underneath heated (radiant) slabs-on-grade as required in the mechanical provisions of Section M2103.2 in the IRC (as
identified through testimony at the code development hearing for a similar proposal RE22 that was also approved).
Why is the PC needed? CE 61 made changes to the existing F-factors (rather than fixing the R-values) for heated slabs which
will result in heated slabs performing much worse (loosing much more heat) than an unheated slab. For this reason, CE62 was
subsequently approved to make appropriate corrections to the R-values for heated slabs to achieve consistency with F-factors
(performance basis) for heated slabs on grade. The use of full sub-slab insulation for heated (radiant) slabs is far more
effective at reducing heat loss than use of thicker perimeter insulation for relatively small depths. The corrections made in CE
62 and applied in this public comment on CE61 correct a number of technical errors in the existing table by coordinating the Ffactors and R-values to be consistent with data in Appendix A of ASHRAE 90.1. For additional information, refer to the to
reason statement for CE62. Again, this public comment will ensure correlation of action taken to approve both CE61 and CE62
at the code development hearing. This public comment makes no additional technical changes to what has already
been approved in CE62 at the code development hearing.

Public Comment 2:
Proponent : Martha VanGeem, representing self requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE C402.1.3
a,
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD
CLIMATE
ZONE

1

2

4 EXCEPT
5 AND
6
7
8
MARINE
MARINE 4
All Group All Group All Group All Group All Group All Group All Group
All
Group
other
R
other
R
other
R
other
R
other
R
other
R
other
R
other
R
Roofs

Insulation
entirely
above roof
deck

R20ci

R25ci

Metal
building b

R-19
+
R-11
LS

Attic and
other

Mass

R25ci

3

R25ci

R25ci

R25ci

R30ci

R30ci

R30ci

R30ci

R30ci

R30ci

R35ci

R35ci

R-19
R-19
R-19
+
+
+ R11
R-11
R-11
LS
LS
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-25
+
R-11
LS

R-25
+
R-11
LS

R-30
+
R-11
LS

R-30
R-30 +
+
R-30 +
R-11
R-11 R-11 LS
LS
LS

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-49

R-49

R-49

R-49

R-49

R5.7ci
c

R5.7ci
c

RR5.7ci
7.6ci
c

R-38

R-35ci

R-35ci

R-49

R-49

R-25ci

R-25ci

Walls, above grade

Metal
building
Metal
framed

R7.6ci

R9.5ci

RRRRRRRR9.5ci 11.4ci 11.4ci 13.3ci 13.3ci 15.2ci 15.2ci 15.2ci

R-13
R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13
R13 +
R-13+
R-13+
+
+
+
+
+
+
+
+
+
+
+
R-13 +
RRRRRRRRRRRRRRR-13ci
6.5ci
19.5ci
19.5ci
6.5ci
13ci 6.5ci 13ci 13ci 13ci 13ci 13ci 13ci 13ci 13ci
R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13
R-13 R-13 R-13
+
+
+
+
+
+
+
+
+
+
+
R-13 + R-13+
+
+
+
RRRRRRRRRRRR-7.5ci R17.5ci
R-5ci R-5ci R-5ci
7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 7.5ci 15.6ci

R-13+
R6.5ci
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NR

NR

NR

NR

NR

NR

NR

R6.3ci

R8.3ci

R10ci

R-13
R-13 R-13
+
+
+
RRR7.5ci
3.8ci 3.8ci or Ror R- or R- 20
20
20
+ R3.8ci
Walls, below grade
RRRRNR
7.5ci 7.5ci 7.5ci 7.5ci
Floors
RRRRR10ci 10ci 10.4ci 10ci 12.5ci

NR

NR

R-30

R-30

R-30

R-30

R-13 R-13 R-13 R-13 R-13 R-13
+
+
+
+
+
+
Wood framed RRRRRRand other
3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci
or R- or R- or R- or R- or R- or R20
20
20
20
20
20

Below-grade
d
wall
Mass

e

Joist/framing

Unheated
slabs

NR

R-7.5
for
12″
Heated slabs below
g
+ R-5
full
slab

NR

NR

NR

NR

R4.75

R4.75

R4.75

R4.75

R-30

R-30

R-13 R-13 R-13 R-13
+
+
+
+
R13 +
RRRRR13 +
R7.5ci 7.5ci 7.5ci 7.5ci R-15.6ci 15.6ci
or R- or R- or R- or R- or R-20 or R-20
20 +
20
20
20 + R-10ci + RR+ R- + R- + R10ci
3.8ci 3.8ci 3.8ci 3.8ci
R7.5ci

R7.5ci

R10ci

R10ci

R-10ci

RRRR12.5ci 12.5ci 15ci 16.7ci
f R-30
f
R-30 R-30 R-30
R-30
f

R-30

R-15ci
R-30

f

R12.5ci
R16.7ci
f
R-30

Slab-on-grade floors
R-10 R-10 R-10 R-10 R-10 R-15 R-15 R-15 R-15 for R-20 for
NR for 24″ for 24″ for 24″ for 24″ for 24″ for 24″ for 24″ for 24″
24″
24″
below below below below below below below below below
below

R-10
R-7.5
R-7.5
R-7.5 for
R-10
for
for 12″
for 12″ 24″ for 24″
12″
below
below below below
below
+ R-5
+ R-5 + R-5 + R-5
+ R-5
full
full
full
full
full
slab
slab
slab slab
slab

RNonswinging
4.75

R-13
+
R3.8ci
or R20

R4.75

R-15
for 24″
below
+ R-5
full
slab

R-15
for 24″
below
+ R-5
full
slab

R-15
for 36″
below
+ R-5
full
slab

Opaque doors
RRR4.75 4.75 4.75

R-15
for 36″
below
+ R-5
full
slab

R-15
for 36″
below
+ R-5
full
slab

R-20
for 48″
below
+ R-5
full
slab

R-20
for 48″
below
+ R-5
full
slab

R4.75

R4.75

R4.75

R4.75

R-20
R-20 for
for 48″ R-20 for
48″
below 48″below
below
+ R-5 + R-5 full
+ R-5
full
slab
full slab
slab

R4.75

R-4.75

R-4.75

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m 2 , 1 pound per cubic foot = 16 kg/m 3 .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a.

Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.

b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance
method in Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at
32 inches or less on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials
having a maximum thermal conductivity of 0.44 Btu-in/h-f 2 °F.
d. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated
slabs.
e.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

f.

Steel floor joist systems shall be insulated to R-38.

g. The first value is for perimeter insulation and the second value is for full slab insulation. Perimeter insulation is not required
to extend below the bottom of the slab.
TABLE C402.1.4
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHODa, b
CLIMATE
ZONE

1

2
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3

4
EXCEPT
MARINE

5
AND
MARINE 4

6

7

8
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All Group All Group All Group All Group All Group All Group All Group All Group
other
R
other
R
other
R
other
R
other
R
other
R
other
R
other
R
Roofs
Insulation
entirely
above roof
deck
Metal
buildings
Attic and
other
Mass
Metal
building
Metal
framed
Wood
framed and
otherc

U0.048

U0.039

U0.039

U0.039

U0.039

UUUUUUUUUUU0.039 0.032 0.032 0.032 0.032 0.032 0.032 0.028 0.028 0.028 0.028

U0.044
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.151
U0.079
U0.077

U0.151
U0.079
U0.077

U0.151
U0.079
U0.077

U0.123
U0.079
U0.064

U0.123
U0.079
U0.064

UUUU0.035 0.035 0.035 0.035
UUUU0.027 0.027 0.027 0.027
Walls, above grade
UUUU0.104 0.104 0.090 0.090
UUUU0.052 0.052 0.052 0.052
UUUU0.064 0.064 0.064 0.064

U0.064

U0.064

U0.064

U0.064

U0.064

UUUUUUUUUUU0.064 0.064 0.064 0.064 0.064 0.051 0.051 0.051 0.051 0.036 0.036

Walls, below grade
Below-grade
CCCCCCCCCc
e
e
e
e
e
e
wall
1.140 1.140 1.140 1.140 1.140 1.140 0.119 0.119 0.119
Floors
UUUUUUUUUd
Mass
e
e
0.322 0.322 0.107 0.087 0.076 0.076 0.076 0.074 0.074
UUUUUUUUUJoist/framing
e
e
0.066 0.066 0.033 0.033 0.033 0.033 0.033 0.033 0.033
Slab-on-grade floors
Unheated
FFFFFFFFFe
e
e
e
e
e
slabs
0.73
0.73
0.73
0.73
0.73
0.73
0.54 0.54 0.54
FFF-0.86
F-1.02 F-1.02 F-1.02 F-1.02 F-0.90 F-0.90
0.86 +
0.79 +
Heated
+ F+ F+ F+ F+ F+ F+ Ff
slabs
FF0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.74
Opaque doors
UUUSwinging
U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61
0.61 0.61 0.37

UUUUUUU0.035 0.031 0.031 0.029 0.029 0.029 0.029
UUUUUUU0.021 0.021 0.021 0.021 0.021 0.021 0.021
UUUUUUU0.080 0.080 0.071 0.071 0.061 0.061 0.061
UUUUUUU0.052 0.052 0.052 0.052 0.039 0.052 0.039
UUUUUUU0.064 0.064 0.057 0.064 0.052 0.045 0.045

CCCCCCC0.119 0.119 0.119 0.092 0.092 0.092 0.092
UUUUUUU0.064 0.064 0.057 0.055 0.051 0.055 0.051
UUUUUUU0.033 0.033 0.033 0.033 0.033 0.033 0.033
F0.54

F0.54
FF-0.79
0.79 +
+ FF0.74
0.74
U0.37

U0.37

F0.52

F0.52
FF-0.69
0.69 +
+ FF0.74
0.74
U0.37

U0.37

F0.52

F0.52
FF-0.69
0.69 +
+ FF0.74
0.74
U0.37

U0.37

2
3
For SI: 1 pound per square foot = 4.88 kg/m , 1 pound per cubic foot = 16 kg/m .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U-factors, C-factors, and F-factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be
permitted, provided the construction, excluding the cladding system on walls, complies with the appropriate construction details
from ANSI/ASHRAE/ISNEA 90.1 Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R-value of
continuous insulation shall be permitted to be added to or subtracted from the original tested design.
c. Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.
d. "Mass floors" shall include floors weighing not less than:
1. 35 pounds per square foot of floor surface area; or
2. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
e. These C-, F- and U-factors are based on assemblies that are not required to contain insulation.
f. The first value is for perimeter insulation and the second value is for full slab insulation.
C402.2.5 Slabs-on-grade perimeter insulation. Where the slab on grade is in contact with the ground, the minimum thermal
resistance (R-value) of the insulation around the perimeter of unheated or heated slab-on-grade floors designed in accordance
with the R-value method of Section C402.1.3 shall be as specified in Table C402.1.3. The perimeter insulation shall be placed
on the outside of the foundation or on the inside of the foundation wall. The perimeter insulation shall extend downward from
the top of the slab for a minimum distance as shown in the table or to the top of the footing, whichever is less, or downward to
at least the bottom of the slab and then horizontally to the interior or exterior for the total distance shown in the table. Insulation
extending away from the building shall be protected by pavement or by not less than of 10 inches (254 mm) of soil.
Exception: Where the slab-on-grade floor is greater than 24 inches (61 mm) below the finished exterior grade, perimeter
insulation is not required.
Commenter's Reason: This modification is a compromise between this proposal and CE62. This modification adds the R-5
full slab requirement from the mechanical code for heated slabs. The mechanical code states: "1209.5.1 Slab-on-grade
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F0.51
F-0.69
+ F0.74
U0.37

installation. Radiant piping utilized in slab-on-grade applications shall be provided with insulating materials installed beneath
the piping having a minimum R-value of 5." It is convenient for the user to show this requirement in the IECC.
This modification also includes perimeter insulation to minimize heat loss around heated slabs. CE62 requires only full slab
insulation and does not include this perimeter insulation. Generally, most heat loss from slabs is around the perimeter of slabs
due to the insulating and thermal mass properties of the soil beneath the slab.
For heated slabs, the first value is for the perimeter insulation and the second value is for the full slab insulation. An F-0.74 is
equivalent to R-5 full slab insulation for heated slabs.

CE61-16

2016 ICC PUBLIC COMMENT AGENDA

Page 762

CE62-16

IECC: C402.1.3, C402.1.4, C402.2.5, C402.2.6.
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
2015 International Energy Conservation Code
TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD a,
CLIMATE
ZONE

1
All
other

2

3

4 EXCEPT
5 AND
6
7
8
MARINE
MARINE 4
Group All Group All Group All Group All Group All Group All Group All other Group
R
other
R
other
R
other
R
other
R
other
R
other
R
R
Roofs

Insulation
entirely
above roof
deck

R-20ci

Metal
building b

R-19
R-19
R-19
R-25
R-30
R-19 + R-19 + R-19 R-19 +
R-19 +
R-19 +
R-19 +
R-25 +
R-30 +
+
+
+
+
+
R-30 +
R-11 R-11 + R11 R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11 LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS

Attic and
other

R-38

R25ci

R-38

R25ci

R-38

R25ci

R-38

R25ci

R-38

R25ci

R30ci

R-38

R-38

R30ci

R-38

R30ci

R-38

R30ci

R-49

R30ci

R-49

R30ci

R-49

R35ci

R-49

R35ci

R-49

R-35ci

R-35ci

R-30 +
R-11
LS

R-49

R-49

R-25ci

R-25ci

R-13+
R-13 +
RR-13ci
19.5ci

R-13+
R19.5ci

R-13 +
R-13 +
RR-7.5ci
15.6ci

R-13+
R17.5ci

Walls, above grade
Mass

RR-5.7ci
5.7ci
c
c

RR5.7ci
7.6ci
c

R7.6ci

R9.5ci

RRRRRRRR9.5ci 11.4ci 11.4ci 13.3ci 13.3ci 15.2ci 15.2ci 15.2ci

R-13
R-13
R-13
R-13
R-13 +
R-13 +
R-13 +
+
+
+
+
RRRRRRR13ci
13ci
13ci
6.5ci
13ci
13ci
13ci
R-13
R-13
R-13
R-13
R-13 R-13 +
R-13 +
R-13 +
R-13 +
Metal
R-13 + R-13 +
+
+
+
+
+
RRRRframed
R-5ci R-5ci
RRRRR-5ci 7.5ci
7.5ci
7.5ci
7.5ci
7.5ci
7.5ci
7.5ci
7.5ci
R-13
R-13 +
R-13
R-13
R-13
R-13
+
R-13 +
R-13 +
R-13 +
R-13 +
R+
+
+
+
RR-13 +
RRRR7.5ci
Wood framed
RRRR7.5ci
R-3.8ci 3.8ci
3.8ci
3.8ci
3.8ci
or Rand other
3.8ci
3.8ci
3.8ci
3.8ci
or Ror R-20 or Ror Ror Ror R20
or Ror Ror Ror R20 +
20
20
20
20
+ R20
20
20
20
R3.8ci
3.8ci
Walls, below grade
Below-grade
RRRRRNR
NR
NR
NR
NR
NR
wall d
7.5ci 7.5ci 7.5ci 7.5ci 7.5ci
Floors
RRRRRRRRRMass e
NR
NR
6.3ci 8.3ci 10ci 10ci 10ci 10.4ci 10ci 12.5ci 12.5ci
Metal
building

Joist/framing

Unheated
slabs

Heated
slabs

R-13+
R-6.5ci

NR

NR

R-13 + R13 + R-13 +
RRR6.5ci 6.5ci 13ci

NR

NR

R-30

NR

R-7.5
R-7.5
for
R-7.5
for 12″
for 12″
12″
below
belowRbelow
R-5
5 full
R-5
full
slab
full
slab
slab

R-30

NR

R-30

NR

R-10
R-7.5
for
for 12″
24″
below
below
R-5
R-5
full
full
slab
slab

R-30

R-30

R-30

R-30

R-30

R-13
+
R13ci
R-13
R-13 +
+
RR7.5ci
7.5ci
R-13
R-13 +
+
RR7.5ci
7.5ci
or Ror R20
20
+ R+ R3.8ci
3.8ci
R-13 +
R13ci

R7.5ci

R10ci

R-13 +
R7.5ci
or R20
+ R3.8ci
R10ci

RRR12.5ci 15ci 16.7ci
R-30 R-30 R-30
R-30
f
f
f

R13 +
R13 +
R-15.6ci
R-15.6ci
or R-20
or R-20
+ R+ R-10ci
10ci

R-10ci

R12.5ci

R-15ci

R16.7ci

R-30 f

R-30 f

Slab-on-grade floors
R-10 R-10 R-10 R-10 R-10 R-15 R-15 R-15 R-15 for R-20 for
NR for 24″ for 24″ for 24″ for 24″ for 24″ for 24″ for 24″ for 24″
24″
24″
below below below below below below below below below
below
R-10
for 24″
below
R-5
full
slab

R-15
for 24″
below
R-7.5
full
slab

R-15
for 24″
below
R-7.5
full
slab

R-15
for 36″
below
R-7.5
full
slab

R-15
for 36″
below
R-7.5
full
slab

R-15
for 36″
below
R-10
full
slab

R-20
for 48″
below
R-10
full
slab

R-20
for 24″
below
R-10
full
slab

R-20
R-20 for
for 48″ R-20 for
48″
below 48²″below
below
R-10 R-10 full
R-10 full
full
slab
slab
slab

Opaque doors
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R4.75

Nonswinging R-4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R-4.75

R-4.75

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m 2 , 1 pound per cubic foot = 16 kg/m 3 .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a.

Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.

b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method
in Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches
or less on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials having a maximum
thermal conductivity of 0.44 Btu-in/h-f 2 °F.

d. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated slabs
above-grade mass walls.
e.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

f.

Steel floor joist systems shall be insulated to R-38.
TABLE C402.1.4
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHOD a, b
CLIMATE
ZONE

1

4
5
6
7
8
EXCEPT
AND
MARINE
MARINE 4
All Group All Group All Group All Group All Group All Group All Group All Group
other
R
other
R
other
R
other
R
other
R
other
R
other
R
other
R
Roofs

Insulation
Uentirely above
0.048
roof deck
Metal
Ubuildings
0.044
Attic and
Uother
0.027
U0.151
UMetal building
0.079
UMetal framed
0.077
Wood framed
Uand otherc
0.064
Mass

2

3

U0.039

U0.039

U0.039

U0.039

UUUUUUUUUUU0.039 0.032 0.032 0.032 0.032 0.032 0.032 0.028 0.028 0.028 0.028

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.151
U0.079
U0.077
U0.064

U0.151
U0.079
U0.077
U0.064

U0.123
U0.079
U0.064
U0.064

U0.123
U0.079
U0.064
U0.064

UUUU0.035 0.035 0.035 0.035
UUUU0.027 0.027 0.027 0.027
Walls, above grade
UUUU0.104 0.104 0.090 0.090
UUUU0.052 0.052 0.052 0.052
UUUU0.064 0.064 0.064 0.064
UUUU0.064 0.064 0.064 0.064
Walls, below grade
CCCC1.140e 0.119 0.119 0.119
Floors
UUUU0.076 0.076 0.074 0.074
UUUU0.033 0.033 0.033 0.033
Slab-on-grade floors

Below-grade
wallc

CCCCC1.140e 1.140e 1.140e 1.140e 1.140e

Massd

UUU0.322e 0.322e 0.107
UUU0.066e 0.066e 0.033

Joist/framing

U0.087
U0.033
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U0.076
U0.033

UUUUUUU0.035 0.031 0.031 0.029 0.029 0.029 0.029
UUUUUUU0.021 0.021 0.021 0.021 0.021 0.021 0.021
U0.080
U0.052
U0.064
U0.064

U0.080
U0.052
U0.064
U0.051

U0.071
U0.052
U0.057
U0.051

U0.071
U0.052
U0.064
U0.051

U0.061
U0.039
U0.052
U0.051

U0.061
U0.052
U0.045
U0.036

U0.061
U0.039
U0.045
U0.036

CCCCCCC0.119 0.119 0.119 0.092 0.092 0.092 0.092
UUUUUUU0.064 0.064 0.057 0.055 0.051 0.055 0.051
UUUUUUU0.033 0.033 0.033 0.033 0.033 0.033 0.033
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Unheated
slabs

F0.73e

F0.73e

F0.73e

F0.73e

F0.73e

F0.73e

FF0.54 0.54
FF-0.65
F-0.70 F-0.70 F-0.70 F-0.70 F-0.70 F-0.70 0.65
Heated slabs f
FF-0.74 F0.74 F-0.74 F-0.74 F-0.74 F-0.74
F0.64
0.64
Opaque doors
UUSwinging
U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61
0.61 0.61

FFFFF0.54 0.54 0.54 0.52 0.40
FFF-0.65
F-0.58
0.65
0.58
FFFFF0.55
0.64
0.55
0.64
0.55
U0.37

U0.37

U0.37

U0.37

U0.37

F0.40

F0.40

F0.40

F0.55

F0.55

F0.55

U0.37

U0.37

U0.37

For SI: 1 pound per square foot = 4.88 kg/m 2 , 1 pound per cubic foot = 16 kg/m 3 .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U -factors, C-factors, and F -factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be permitted,
provided the construction, excluding the cladding system on walls, complies with the appropriate construction details from
ANSI/ASHRAE/ISNEA 90.1 Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R -value of
continuous insulation shall be permitted to be added to or subtracted from the original tested design.
c. Where heated slabs are below grade, below-grade walls shall comply with the F-factor U-factor requirements for heated slabs
above-grade mass walls.
d.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

e.

These C-, F- and U-factors are based on assemblies that are not required to contain insulation.

f. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of the
unheated slab F-factors and R-values derived from ASHRAE 90.1 Appendix A.
Revise as follows:
C402.2.5 Slabs-on-grade perimeter insulation. Where the slab on grade is in contact with the ground, the
The minimum thermal resistance (R-value) of the insulation around the perimeter of unheated or heated slab-on-grade floors designed in
accordance with the R-value method of Section C402.1.3 shall be as specified in Table C402.1.3. The Where required for unheated
slabs, the perimeter insulation shall be placed on the outside of the foundation or on the inside of the foundation wall. The perimeter
insulation shall extend downward from the top of the slab for a minimum distance as shown in the table or to the top of the footing,
whichever is less, or downward to at least the bottom of the slab and then horizontally to the interior or exterior for the total distance
shown in the table. Insulation extending away from the building shall be protected by pavement or by not less than of 10 inches (254 mm)
of soil. Where required for heated slabs, the full slab insulation shall be continuous under the entire area of the slab-on-grade floor,
except at structural column locations and service penetrations. Perimeter insulation and full slab insulation shall be continuous with
above-grade wall or below-grade wall insulation or otherwise positioned to minimize heat loss through the slab edge and foundation wall
intersection.
Exception: Where the slab-on-grade floor is greater than 24 inches (61 mm) below the finished exterior grade, perimeter insulation
is not required.
C402.2.6 Insulation of radiant heating systems. Radiant heating system panels, and their associated components that are installed in
interior or exterior assemblies shall be insulated with a minimum of R-3.5 (0.62 m 2/K • W) on all surfaces not facing the space being
heated. Radiant heating system panels that are installed in the building thermal envelope shall be separated from the exterior of the
building or unconditioned or exempt spaces by not less than the R-value of insulation installed in the opaque assembly in which they are
installed or the assembly shall comply with Section C402.1.4.
Exception: Heated slabs on grade insulated in accordance with Section C402.2.5.
Heated slabs on grade shall be insulated in accordance with Section C402.2.5.
Reason: The current provisions are technically flawed and the R-values are not consistent with F-factors for heated slabs-on-grade
in the two tables. This provisions corrects R-values for heated slabs such that they agree with the performance intent of the F-factors for
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heated slabs. The F-factors are adjusted slightly in some cases to agree with common nominal R-values for insulation in accordance
with data in Appendix A of ASHRAE 90.1. Heat loss for heated slabs is much greater than that for unheated slabs, all other factors equal,
and the current R-value for heated slabs are woefully inadequate (and inconsistent with the F-factors) and result in much greater heat
loss for heated slabs than unheated slabs in the present code which does not make sense and is not good practice. The use of full slab
insulation for heated slabs is far more effective than perimeter insulation and thus permits the use of a lesser thickness of insulation
under the slab than is currently required around the perimeter of the slab or building. Finally, coordinating changes are made to a
footnote in each table and in Sections C402.2.5 and C402.2.6.
Cost Impact: Will not increase the cost of construction
This proposal is a correction of heated slab R-values to agree with the performance basis in the code for heated slabs (F-factors). Thus,
relative to the performance basis of the code, there is no cost impact. For cases where the current incorrect R-values for heated
slabs are being used, there will be a cost impact with this correction of the code. However, at least some states require similar solutions
for heated slabs and, as a matter of good practice, many designers already use full sub-slab insulation when a heated (radiant) slab is
specified.
CE62-16 : TABLE C402.1.3CRANDELL12858
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This is the more effective method of insulating slabs. Preventing heat flow downward through the slab is important.
Insulating only the edges of slabs is not nearly as effective.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Disapprove.
Commenter's Reason: The International Mechanical Code states:
"1209.5.1 Slab-on-grade installation. Radiant piping utilized in slab-on-grade applications shall be provided with insulating materials
installed beneath the piping having a minimum R-value of 5."
CE62 increases the heated slab insulation above that required by the mechanical code. And applies it to the whole slab and not just the
part including radiant piping. This is an increase in stringency compared to the values in the current IECC. The proponent has not shown
cost-effectiveness.
Further this requirement is not practical. For insulation under the slab (full slab insulation) when it is slab-on-grade, there is no required
perimeter insulation; therefore the insulation cannot be continuous with the above-grade insulation. For insulation under slabs that are
portions of below grade walls, the below grade wall insulation is allowed to be indoors, thus preventing it from being continuous with the
under slab insulation. Finally, perimeter insulation that is outdoors cannot be continuous with above grade insulation that is indoors. This
requirement is not practical and the proponent has not shown cost-effectiveness for these continuous insulation requirements. The
phrase, "or otherwise positioned to minimize heat loss through the slab edge and foundation wall intersection" is poor code language and
is unenforceable.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes with
regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how these criteria
relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code (IECC). In 2015-16, the
SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls, to discuss and debate proposed changes and public
comments. Attendees at the meetings and calls included members of the SEHPCAC as well as any interested parties. Related
documentation and reports are posted on the SEHPCAC website at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx
(http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards requests Disapprove.
Commenter's Reason: We request disapproval of this proposal and are instead in favor of CE61 which was also approved by the
committee. No cost justification is given for the amount of slab insulation required for heated slabs in this proposal. The mechanical code
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requires R-5 insulation, and no cost justification is provided for more insulation in this proposal. Most heat through slabs is lost around
the perimeter of the slabs because of the insulating and thermal mass properties of the soil beneath slabs.
CE61 was also approved. CE61 as modified provides a compromise solution. It requires R-5 insulation below the slab as required by the
mechanical code while retaining the perimeter insulation. This proposal does not require perimeter insulation.
We object to this requirement in this proposal: "Perimeter insulation and full slab insulation shall be continuous with above-grade wall or
below-grade wall insulation or otherwise positioned to minimize heat loss through the slab edge and foundation wall intersection." This
requirement is unreasonable and cost justification has not been provided. For insulation under the slab (full slab insulation) when it is
slab-on-grade, there is no required perimeter insulation; therefore the insulation cannot be continuous with the above-grade insulation.
For insulation under slabs that are portions of below grade walls, the below grade wall insulation is allowed to be indoors, thus
preventing it from being continuous with the under slab insulation. Finally, perimeter insulation that is outdoors cannot be continuous with
above grade insulation that is indoors. It is more cost-effective to place insulation on walls indoors and this proposal does not take this
into account. The phrase, "or otherwise positioned to minimize heat loss through the slab edge and foundation wall intersection" is poor
code language and is unenforceable.

CE62-16
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CE64-16

IECC: C402.1.3, C402.1.4, C402.3, C402.3.1 (New), C402.3.2 (New).
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org)
2015 International Energy Conservation Code
TABLE C402.1.3
a,
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD
CLIMATE
ZONE

0

1

2

3

4 EXCEPT
MARINE

5 AND
MARINE 4

6

7

8

All Group All Group All Group All Group All Group All Group All Group All Group All other
other
R
other
R
other
R
other
R
other
R
other
R
other
R
other
R

Group
R

Roofs
Insulation
entirely
above roof
deck

R25ci

R30ci

R20ci

R25ci

R25ci

R25ci

R25ci

R30ci

R30ci

R30ci

R30ci

R30ci

R30ci

R35ci

R35ci

R-35ci

R-35ci

Metal
b
building

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
R-19
R-19
+
+
+ R11
R-11
R-11
LS
LS
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-19
+
R-11
LS

R-25
+
R-11
LS

R-25
+
R-11
LS

R-30
+
R-11
LS

R-30
+
R-11
LS

R-30 +
R-11 LS

R-30 +
R-11
LS

Attic and
other

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-38

R-49

R-49

R-49

R-49

R-49

R-49

R-49

Mass

R5.7ci
c

R5.7ci
c

R5.7ci
c

R5.7ci
c

R5.7ci
c

Metal
building

RR-13+
13+
RR6.5ci
6.5ci

R-13+
R6.5ci

Metal
framed

R-13 R-13
+
+
R-5ci R-5ci

Wood
framed and
other

R-13
+
R3.8ci
or R20

R25ci

R-38

Walls, above grade

R-13
+
R3.8ci
or R20

R7.6ci

R7.6ci

R9.5ci

RRRRRRRR9.5ci 11.4ci 11.4ci 13.3ci 13.3ci 15.2ci 15.2ci 15.2ci

R-25ci

R-25ci

R-13
R-13 R-13
R13 +
+
+
+
RRRR6.5ci
6.5ci
13ci 6.5ci

R-13
+
R13ci

R-13
+
R13ci

R-13
+
R13ci

R-13
+
R13ci

R-13
+
R13ci

R-13
+
R13ci

R-13
+
R13ci

R-13
R-13+
+
RR19.5ci
13ci

R-13 +
R-13ci

R-13+
R19.5ci

R-13 R-13 R-13
+
+
+
R-5ci R-5ci R-5ci

R-13 R-13 R-13 R-13 R-13
+
+
+
+
+
RRRRR7.5ci 7.5ci 7.5ci 7.5ci 7.5ci

R-13
+
R7.5ci

R-13
+
R7.5ci

R-13
+
R7.5ci

R-13
+
R7.5ci

R-13 R-13
+
+
RR7.5ci 15.6ci

R-13 +
R-7.5ci

R-13+
R17.5ci

R-13
+
R3.8ci
or R20

R-13
+
R3.8ci
or R20

R-13
+
R3.8ci
or R20

R-13
+
R7.5ci
or R20
+ R3.8ci

R-13
+
R7.5ci
or R20 +
R3.8ci

R-13
+
R7.5ci
or R20
+ R3.8ci

R-13
+
R7.5ci
or R20
+ R3.8ci

R-13
+
R7.5ci
or R20
+ R3.8ci

R13 +
R13 +
RR-15.6ci 15.6ci
or R-20 or R-20
+ R-10ci
+ R10ci

R7.5ci

R7.5ci

R7.5ci

R7.5ci

R7.5ci

R10ci

R10ci

R10ci

R-13
+
R3.8ci
or R20

R-13
+
R3.8ci
or R20

R-13
+
R3.8ci
or R20

R-13
+
R3.8ci
or R20

R-13
+
R3.8ci
or R20

R-13
+
R3.8ci
or R20

Walls, below grade
Below-grade
NR
d
wall

NR

NR

R7.5ci

NR

NR

NR

NR

NR

R8.3ci

R10ci

R10ci

RR10ci 10.4ci

R-30

R-30

R-30

R-30

R-10ci

R12.5ci

Floors
NR

NR

NR

NR

R6.3ci

Joist/framing NR

NR

NR

NR

R-30

Mass e

R-30

RRRRR12.5ci 12.5ci 12.5ci 15ci 16.7ci
R-30 R-30 R-30 R-30 f R-30 f R-30 f

R-15ci
R-30 f

R16.7ci
R-30 f

Slab-on-grade floors
R-10
R-10 R-10 R-10 R-10 R-15 R-15 R-15
R-20
for
R-15 for
for 24″ for 24″ for 24″ for 24″ for 24″ for 24″ for 24″
for 24″
24″
24″ below
below below below below below below below
below
below

Unheated
slabs

NR

Heated
slabs

R-7.5
R-7.5
R-7.5
R-10
R-15
R-7.5
R-7.5
R-7.5
R-10
R-15 R-15 R-15 R-15 R-20 R-20 R-20
R-20
for
for
for
for
for
R-20 for
for 12″
for 12″
for 12″
for 24″
for 24″ for 36″ for 36″ for 36″ for 48″ for 24″ for 48″
for 48″
12″
12″
12″
24″
24″
48²″below
below
below
below
below
below below below below below below below
below
below
below
below
below
below

NR

NR

NR

NR

NR

NR

NR

Opaque doors
RNonswinging
4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75
2

2016 ICC PUBLIC COMMENT AGENDA

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75

R4.75
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R-4.75

2
3
For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m , 1 pound per cubic foot = 16 kg/m .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a.

Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.

b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in
Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less
on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials having a maximum thermal
2
conductivity of 0.44 Btu-in/h-f °F.
d.

Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated slabs.

e.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

f.

Steel floor joist systems shall be insulated to R-38.
TABLE C402.1.4
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHODa, b
CLIMATE
ZONE

0

All
other

1

Group
All
R
other

2

Group
All
R
other

3

Group
All
R
other

4
EXCEPT
MARINE

5
AND
MARINE 4

6

7

8

Group All Group All Group All Group All Group All Group
R
other
R
other
R
other
R
other
R
other
R
Roofs

Insulation
entirely
above roof
deck

U0.039

U0.032

U0.048

U0.039

U0.039

U0.039

U0.039

UUUUUUUUUUU0.039 0.032 0.032 0.032 0.032 0.032 0.032 0.028 0.028 0.028 0.028

Metal
buildings

U0.044

U0.035

U0.044

U0.035

U0.035

U0.035

U0.035

UUUUUUUUUUU0.035 0.035 0.035 0.035 0.035 0.031 0.031 0.029 0.029 0.029 0.029

Attic and
other

U0.027

U0.027

U0.027

U0.027

U0.027

U0.027

U0.027

UUUUUUUUUUU0.027 0.027 0.027 0.027 0.021 0.021 0.021 0.021 0.021 0.021 0.021

Mass

U0.151

U0.151

U0.151

U0.151

U0.151

U0.123

U0.123

UUUUUUUUUUU0.104 0.104 0.090 0.090 0.080 0.080 0.071 0.071 0.061 0.061 0.061

Metal
building

U0.079

U0.079

U0.079

U0.079

U0.079

U0.079

U0.079

UUUUUUUUUUU0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.039 0.052 0.039

Metal
framed

U0.077

U0.077

U0.077

U0.077

U0.077

U0.064

U0.064

UUUUUUUUUUU0.064 0.064 0.064 0.064 0.064 0.064 0.057 0.064 0.052 0.045 0.045

Wood
framed and
otherc

U0.064

U0.064

U0.064

U0.064

U0.064

U0.064

U0.064

UUUUUUUUUUU0.064 0.064 0.064 0.064 0.064 0.051 0.051 0.051 0.051 0.036 0.036

Walls, above grade

Walls, below grade
Below-grade CCCCCCCCCCCCCCCCCCc
e
e
e
e
e
e
e
e
wall
1.140 1.140 1.140 1.140 1.140 1.140 1.140 1.140 0.119 0.119 0.119 0.119 0.119 0.119 0.092 0.092 0.092 0.092
Floors
Massd

UUUUU0.322e 0.322e 0.322e 0.322e 0.107

U0.087

U0.076

UUUUUUUUUUU0.076 0.076 0.074 0.074 0.064 0.064 0.057 0.055 0.051 0.055 0.051

Joist/framing

UUUUU0.066e 0.066e 0.066e 0.066e 0.033

U0.033

U0.033

UUUUUUUUUUU0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033

Unheated
slabs

F0.73e

F0.73e

F0.73e

F0.54

F0.54

F0.54

F0.54

F0.54

F0.52

F0.40

F0.40

F0.40

F0.40

Heated
slabsf

F-0.70 F-0.70 F-0.70 F-0.70 F-0.70 F-0.70 F-0.70 F-0.70

F0.65

F0.65

F0.65

F0.65

F0.58

F0.58

F0.55

F0.55

F0.55

F0.55

Slab-on-grade floors
F0.73e

F0.73e

F0.73e
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Opaque doors
Swinging

U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61

U0.61

U0.61

U0.37

U0.37

U0.37

U0.37

U0.37

U0.37

U0.37

2
3
For SI: 1 pound per square foot = 4.88 kg/m , 1 pound per cubic foot = 16 kg/m .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U -factors, C-factors, and F -factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be permitted, provided
the construction, excluding the cladding system on walls, complies with the appropriate construction details from ANSI/ASHRAE/ISNEA 90.1
Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R -value of continuous
insulation shall be permitted to be added to or subtracted from the original tested design.
c.

Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.

d.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

e.

These C-, F- and U-factors are based on assemblies that are not required to contain insulation.

f. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of the unheated
slab F-factors and R-values derived from ASHRAE 90.1 Appendix A.

Revise as follows:
C402.3 Roof solar Solar reflectance and thermal emittance. Low-sloped
For roofs directly above cooled conditioned spaces in Climate Zones 1, 2 the solar reflectance and 3 thermal emmittane shall comply with one
or more of Section C402.3.1. For walls, the options in Table C402.3 solar reflectance shall comply with Section C402.3.2.
Exceptions: The following roofs and portions of roofs are exempt from the requirements of Table C402.3:
1. Portions of the roof that include or are covered by the following:
1.1.Photovoltaic systems or components.
1.2.Solar air or water-heating systems or components.
1.3.Roof gardens or landscaped roofs.
1.4.Above-roof decks or walkways.
1.5.Skylights.
1.6.HVAC systems and components, and other opaque objects mounted above the
roof.
2. Portions of the roof shaded during the peak sun angle on the summer solstice by permanent features of the building or by
permanent features of adjacent buildings.
2 or 23 psf [117 kg/m2]
3. Portions of roofs that are ballasted with a minimum stone ballast of 17 pounds per square foot [74 kg/m]
pavers.
4. Roofs where not less than 75 percent of the roof area complies with one or more of the exceptions to this section.

Add new text as follows:
C402.3.1 Roof solar reflectance and thermal emittance Low-sloped roofs directly above cooled conditioned spaces in Climate Zones 1, 2
and 3 shall comply with one or more of the options in Table C402.3.
Exceptions: The following roofs and portions of roofs are exempt from the requirements of Table C402.3:
1. Portions of the roof that include or are covered by the following:
1.1.Photovoltaic systems or components.
1.2.Solar air or water-heating systems or components.
1.3.Roof gardens or landscaped roofs.
1.4.Above-roof decks or walkways.
1.5.Skylights.
1.6.HVAC systems and components, and other opaque objects mounted above the
roof.
2. Portions of the roof shaded during the peak sun angle on the summer solstice by permanent features of the building or by
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U0.37

permanent features of adjacent buildings.
2
2
3. Portions of roofs that are ballasted with a minimum stone ballast of 17 pounds per square foot [74 kg/m] or 23 psf [117 kg/m ]
pavers.
4. Roofs where not less than 75 percent of the roof area complies with one or more of the exceptions to this section.
C402.3.2 Wall solar reflectance
For Climate Zone 0, above-grade walls shall comply with one of the following:
1. For east and west walls, not less than 75% of the opaque wall area shall have a minimum SRI of 29 determined in accordance with
ASTM E1980 and a convection coefficient of 2.1 Btu/h▪ft2▪°F. Where determined in accordance with NFRC 300 or ISO 9050, the
portion of the opaque that is glass spandrel area shall have a minimum solar reflectance of 29%.
2. For east and west walls, not less than 30% of the above grade wall area shall be shaded through the use of shade-providing plants,
manmade structures, existing buildings, hillsides, permanent building projections, on-site renewable energy systems or a combination
of such. Shade coverage shall be calculated at 10 a.m. for the east walls and 3 p.m. for the west walls on the summer solstice
For the purposes of calcuattions and showing compliance with this section, the building shall not be rotated more than 45 degrees to the
nearest cardinal orientation.
Reason: This proposal updates the climate zones to correspond with the release of ASHRAE Standard 169-2013, Climatic Data for Building
Design Standards. Standard 169-2013 includes more-recent weather data and the creation of a new Climate Zone 0. Approximately 10% of the
counties in the United States have a change in Climate Zone designation due to this change, with most of these changes resulting in a change
to warmer climate zones.
Generally, the new Climate Zone 0 is the hotter portion of the previous Climate Zone 1, which was the warmest climate zone. Cities in Climate
Zone 0 include Mumbai (Bombay), Jakarta and Abu Dhabi. There are no cities in the United States in Climate Zone 0; Miami and the islands of
Hawaii are in Climate Zone 1. The separation of Climate Zones 0 and 1 allows separate criteria for IECC to be developed that are more
specific to the hotter regions of Climate Zone 0.
Roof insulation was increased in Climate Zone 0 due to a cost-effectiveness study performed as part of a similar proposal developed for
ASHRAE 90.1. Which will increase the cost of construction. For this change, a new column is being proposed. In that column, all of the values
are the same as before except for insulation entirely above deck.
Shading or an SRI requirement was added to walls in Climate Zone 0 to reduce solar heat gain on these surfaces. This text is from ASHRAE
90.1. Surfaces meeting the SRI requirements are available for commonly used wall systems. This could increase the cost of construction if the
shading is done by newly planted trees.

Bibliography: ASHRAE Standard 169-2013 Climatic Data for Building Design Standards
Cost Impact: Will increase the cost of construction
There is an increase in insulation proposed for climate zone 0, which previously would have had to have met the criteria for climate zone 1.
There may also be an increase in cost depending on the choice someone uses in complying with the new wall SRI requirements.
Analysis: A review of the standard(s) proposed for inclusion in the code, ISO 9050, ASTM E1980 and NFRC 300, with regard to the ICC
criteria for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2015.
CE64-16 : TABLE C402.1.3FERGUSON12410
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed standards do not meet the criteria of CP28. Climate zone zero does not exist in the code.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning Engineers
(sferguson@ashrae.org) requests Approve as Submitted.
Commenter's Reason: This is a companion proposal to CE21. If CE21 passes, this will also need to pass to ensure Climate Zone 0 is properly
accounted for in the existing text of the IECC.
Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standardsrequests Approve as Submitted.
Commenter's Reason: We request as submitted because most of the objections have been satisfied by CE21 Part I AM. CE21 Part I defines
Climate Zone 0. In addition, CE21 Part I as modified include the U.S. map and U.S. county tables indicating climate zones, which addresses
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most of the comments at the April hearing on CE21 Part I. See additional reasoning in original proposal.
CE64-16
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CE66-16
IECC: C402.1.3.
Proposed Change as Submitted
Proponent : Bill McHugh, The McHugh Company, representing Chicago Roofing Contractors Association (billmchughjr@att.net)
2015 International Energy Conservation Code
Revise as follows:
TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHODa, a,g
For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m 2 , 1 pound per cubic foot = 16 kg/m 3 .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a.

Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.

b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance
method in Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at
32 inches or less on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials
having a maximum thermal conductivity of 0.44 Btu-in/h-f 2 °F.
d. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated
slabs.
e.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

f.

Steel floor joist systems shall be insulated to R-38.

g. R-value of insulation to be measured at the lowest value from ASTM C 518 testing at 40°F, 75°F and 110°F.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM C518-15 Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter
Apparatus
Reason: R-Values of insulation should be reported and engineered into buildings at their lowest performance level rather than
at their highest values. Otherwise, the decreased insulation performance will reduce the energy efficiency of the building. The
National Roofing Contractors Association and Canadian Roofing Contractors Association have researched and found that the
R-value of insulation varies, decreasing at both high (above 100F) and low (below 40F) temperatures.
It makes sense that the building owner and manager be able to judge insulations based on their performance in the
environment expected to occur throughout the building life cycle.

Cost Impact: Will increase the cost of construction
This proposal may increase the cost of construction due to current insulation thicknesses based on most efficent temperature
for insulation performance for some insulations. Some insulatoins will have no increase in cost due to consistent R Value
through the range of temperature referenced in the proposal.
CE66-16 : TABLE
C402.1.3MCHUGH13228
Public Hearing Results
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Committee Action:

Disapproved

Committee Reason: The footnote will apply only to insulation used in the prescriptive path. The footnote belongs in Section
C303.1.4. ASTM is the proper venue for this issue. The proposal could require unnecessary testing in some climate zones.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Bill McHugh, The McHugh Company, representing the Chicago Roofing Contractors Association,
representing Chicago Roofing Contractors Association (billmchugh-jr@att.net) requests Approve as Modified by this
Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
C303.1.4.2 Building thermal envelope insulation. The R-Value of Insulation shall be measured at the lowest value from
ASTM C 518 testing at 40F, 75F, and 110F.

Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: At the Committee Action Hearings in Louisville, KY, the ICC Energy Conservation Code Development
Committee reason given included moving the requirement from a chart to section 303.1.4. Based on the committee reason
statement, the requirement is in a new section of 303.1.4, 303.1.4.2.
Secondly, the underlying reason for this proposal is to bring the code requirements to a much more accurate requirement for
testing R-Values of various insulation types that can be used at the Building Envelope. In order for the designer, engineer,
building owner and manager to evaluate performance and get the value they are paying for, R-Values of insulation in the
building envelope need to be reported at resistance to varied temperatures as can be expected. This is critical to measure the
actual heat flow through the insulation. This allows the mechanical engineering community to design heating and cooling
system capacity to the environment that the insulation will resist heat flow. Current measurement of insulation R-Value at the
75F level means that some insulation types are performing at a temperature that optimizes their performance over other types
of materials that may perform better across the wide range of expected temperatures buildings see throughout the seasons.
Temperatures need to be measured at 25F, 40F 75F AND 110F through the whole temperature range expected to provide the
full performance levels of the material. Also, the 75F exposure temperature is not achievable in many places in real world
exposures.
The National Roofing Contractors Association and Canadian Roofing Contractors Association have researched and found that
the R-Value of insulation types can vary greatly. Some perform well at 75F while others perform through a range of
temperatures at 110F and above as well as at below 40F. With this ASTM C518 testing requirement in the energy codes, the
designer, engineer, building owner and manager will be better able to judge the performance of all insulation types across a
wide range of temperatures. Requiring insulation to be tested to this standard means optimum matching of both the HVAC
Systems and Building Envelope Systems.
Testing the resistance of all insulation types at various temperatures is providing the testing environment that simulates
conditions that can be reasonably foreseeable to occur in the environment the building is exposed in all year long, throughout
the globe.
The ICC's International Energy Conservation Code needs to communicate the rules for product testing and acceptability using
the wide consensus of code officials and others participating in the ICC code development process.

CE66-16
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CE71-16

IECC: C402.1.4.
Proposed Change as Submitted
Proponent : Martha VanGeem, self, representing Masonry Alliance for Codes and Standards; Emily Lorenz, self, representing self
(emilyblorenz@gmail.com)
2015 International Energy Conservation Code
TABLE C402.1.4
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHOD a, b
CLIMATE
ZONE

Insulation
entirely
above roof
deck
Metal
buildings
Attic and
other

1

2

3

4
5
6
7
8
EXCEPT
AND
MARINE
MARINE 4
All Group All Group All Group All Group All Group All Group All Group All Group
other
R
other
R
other
R
other
R
other
R
other
R
other
R
other
R
Roofs
U0.048

U0.039

U0.039

U0.039

U0.039

UUUUUUUUUUU0.039 0.032 0.032 0.032 0.032 0.032 0.032 0.028 0.028 0.028 0.028

U0.044
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.151
Metal
Ubuilding
0.079
Metal
Uframed
0.077
Wood framed Uand otherc
0.064

U0.151
U0.079
U0.077
U0.064

U0.151
U0.079
U0.077
U0.064

U0.123
U0.079
U0.064
U0.064

U0.123
U0.079
U0.064
U0.064

UUUU0.035 0.035 0.035 0.035
UUUU0.027 0.027 0.027 0.027
Walls, above grade
UUUU0.104 0.104 0.090 0.090
UUUU0.052 0.052 0.052 0.052
UUUU0.064 0.064 0.064 0.064
UUUU0.064 0.064 0.064 0.064
Walls, below grade
CCCC1.140e 0.119 0.119 0.119

Mass

Below-grade
CCCCCwallc
1.140e 1.140e 1.140e 1.140e 1.140e

UUUUUUU0.035 0.031 0.031 0.029 0.029 0.029 0.029
UUUUUUU0.021 0.021 0.021 0.021 0.021 0.021 0.021
U0.080
U0.052
U0.064
U0.064

U0.080
U0.052
U0.064
U0.051

U0.071
U0.052
U0.057
U0.051

U0.071
U0.052
U0.064
U0.051

U-0.071 U0.061 0.061
UU0.039 0.052
UU0.052 0.045
UU0.051 0.036

U0.061
U0.039
U0.045
U0.036

CCCCCCC0.119 0.119 0.119 0.092 0.092 0.092 0.092

Floors
Massd

UUU0.322e 0.322e 0.107

U0.087

U0.076

UUUUUU- U-0.064 UUUU0.076 0.076 0.074 0.074 0.064 0.064 0.057 0.055 0.051 0.055 0.051

Joist/framing

UUU0.066e 0.066e 0.033

U0.033

U0.033

UUUUUUUUUUU0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033

Unheated
slabs

F0.73e

F0.73e

F0.73e

Slab-on-grade floors
FFFF0.73e 0.54 0.54 0.54

Heated
slabsf

F-0.70 F-0.70 F-0.70 F-0.70 F-0.70 F-0.70

Swinging

F0.73e

F0.73e

F0.54

F0.54

F-0.52

F0.40

F-0.40

F0.40

F0.40

F0.65

F0.65

F0.58

F-0.58

F0.55

F-0.55

F0.55

F0.55

Opaque doors
UUUU-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61
0.61 0.61 0.37

U0.37

UUUU-0.37
U-0.37
0.37
0.37
0.37

U0.37

F0.65

F0.65

For SI: 1 pound per square foot = 4.88 kg/m 2 , 1 pound per cubic foot = 16 kg/m 3 .
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U -factors, C-factors, and F -factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be permitted,
provided the construction, excluding the cladding system on walls, complies with the appropriate construction details from
ANSI/ASHRAE/ISNEA 90.1 Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R -value of
continuous insulation shall be permitted to be added to or subtracted from the original tested design.
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c.

Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.

d.

"Mass floors" shall include floors weighing not less than:

1.

35 pounds per square foot of floor surface area; or

2.

25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.

e.

These C-, F- and U-factors are based on assemblies that are not required to contain insulation.

f. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of the
unheated slab F-factors and R-values derived from ASHRAE 90.1 Appendix A.
Reason: This proposal corrects U-factor requirements for mass walls and mass floors in Table C402.1.4 to be consistent with the Rvalue requirements in Table C402.1.3. R-value requirements are generally used for compliance and it is confusing to the users when
they are not consistent with the U-factor requirements.
The U-factor criteria in Table C402.1.4 for mass wall requirements for Climate Zone 7, Group R, is being corrected to make it consistent
with the other values for R-15.2 c.i. in Table C402.1.3. It should be 0.71 as can be seen from the other cases where R-15.2 c.i. is
prescribed.
The U-factor criteria in Table C402.1.4 for mass floor requirements for Climate Zone 6, Group R, is being corrected to make it consistent
with the other values for R-12.5 c.i. in Table C402.1.3. It should be 0.64 as can be seen from the other cases where R-12.5 c.i. is
prescribed.
See R-value table below.
TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHODa
1
CLIMATE
ZONE

2

4 EXCEPT
MARINE

3

5 AND
MARINE 4

6

7

8

All Group All Group All Group All Group All Group All Group All Group All
other
R
other
R
other
R
other
R
other
R
other
R
other
R
other

Group
R

Walls, above grade
Mass

RRRRRRRRRRRRR-7.6ci
R-9.5ci
R-25ci R-25ci
5.7cic 5.7cic 5.7cic
7.6ci
9.5ci 11.4ci 11.4ci 13.3ci 13.3ci 15.2ci 15.2ci 15.2ci

Metal building

R-13+
R13 +
R-13
R-13
R-13+
R-13 +
R-13 +
R-13 +
R-13 + R-13 + R-13 + R-13 + R-13 + R-13 +
R-13 + R-13+
RR+ R+ RRR-6.5ci
R-13ci
R-13ci
R-13ci R-13ci R-13ci R-13ci R-13ci R-13ci
R-13ci R-19.5ci
6.5ci
6.5ci
6.5ci
13ci
19.5ci

Metal framed

R-13
R-13
R-13 +
R-13 +
R-13 + R-13 +
R-13 + R-13 + R-13 + R-13 +
R-13 +
R-13 +
R-13 +
R-13 +
R-13 + R-13+
+ R+ RRRRRR-5ci R-5ci R-5ci R-7.5ci
R-7.5ci
R-7.5ci
R-7.5ci
R-7.5ci
R-7.5ci R17.5ci
7.5ci
7.5ci
7.5ci
7.5ci
7.5ci 15.6ci

R-13 +
R-13 +
R- R-13 + R- R-13 +
Wood framed 3.8ci
R-3.8ci 3.8ci R-3.8ci
and other or Ror R-20 or R- or R-20
20
20

R-13
+ R- R-13 +
3.8ci R-3.8ci
or R- or R-20
20

R-13
+ R3.8ci
or R20

R-13 +
R-13 +
RRR-13 + R-13 + 7.5ci R-13 + 7.5ci R-13 + R13 + R13 +
RR-13 + R- R-7.5ci or R- R-7.5ci or R- R-7.5ci
R-15.6ci
15.6ci
20
+
20
+
3.8ci
or
R-20
or
R-20
or
R-20
R-3.8ci
or R-20
RR+ R+ R- or R-20 + R-10ci
or R-20 or R- + R+ R20
3.8ci 3.8ci 3.8ci 3.8ci 3.8ci
10ci

Floors
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Mass e

NR

NR

RRRRRRR-8.3ci R-10ci R-10ci R-10ci
R-10ci
R-15ci
R-15ci R-16.7ci
6.3ci
10.4ci
12.5ci 12.5ci 12.5ci
16.7ci

Joist/framing

NR

NR

R-30

R-30

R-30

R-30

R-30

R-30

R-30

R-30

R-30

R-30f R-30f R-30f

R-30f

R-30f

Cost Impact: Will not increase the cost of construction
This is a correction of the U-factor to make it consistent with the R-value and does not affect the cost of construction.
CE71-16 : TABLE C402.1.4VANGEEM8607
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval is based on action taken on CE69-16. Zones 4,5 and 6 for Group R have lower U-factor values which
should carry over into Zone 7 also. R-values should be aligned, not U-factors.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards requests Approve as Submitted.
Commenter's Reason: This is a valid proposal should CE69 be disapproved. I recommended disapproval at the hearing based on
approval of CE69. This is a subset of CE69. This proposal changes the values in two cells.
Responding to the committee's reason for disapproval, the U-factors decrease, or stay the same, with an increase in climate zone
number.

CE71-16
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CE73-16
IECC: C402.1.5, C402.1.5 (New).
Proposed Change as Submitted
Proponent : Eric Makela, Cadmus Group, representing Northwest Energy Codes Group
2015 International Energy Conservation Code
Revise as follows:
C402.1.5 Component performance alternative. Building envelope values and fenestration areas determined in accordance
with Equation 4-2 shall be permitted in lieu of compliance with the U-, F- and C-factors in Tables C402.1.4 and C402.4 and the
maximum allowable fenestration areas in Section C402.4.1.
A+ B + C + D + E
(Equation 4≤ Zero
2)
where:
A

B

=

=

Sum of the (UA Dif) values for each distinct assembly type of the building
thermal envelope, other than slabs on grade and below-grade walls.
UA Dif

=

UA Proposed - UA Table.

UA Proposed

=

Proposed U -value · Area.

UA Table

=

FL Dif

=

FL Proposed - FL Table.

FL Proposed

=

Proposed F -value · Perimeter
length.

FL Table

=

(F-factor specified in Table
C402.1.4) · Perimeter length.

U -factor from Tables C402.1.4,
C402.1.5 or C402.4) · Area.
Sum of the (FL Dif) values for each distinct slab-ongrade perimeter condition
of the building thermal envelope.

C =

Sum of the (CA Dif) values for each distinct belowgrade wall assembly type of
the building thermal envelope.
=
CA Proposed - CA Table
CA Dif
CA Proposed
=
Proposed C -value · Area.
(Maximum allowable C -factor
CA Table
=
specified in Table C402.1.4) · Area.
The maximum allowed prescriptive vertical fenestration area, not including opaque doors and opaque spandrel panels, as a
percent of the gross above wall area ratio is either 30 percent or where the building complies with Section C402.4.1.1, 40
percent.

Where the proposed vertical glazing
fenestration area, not including opaque doors and opaque spandrel panels, is less than
or equal to the maximum allowed prescriptive vertical glazing fenestration area allowed by Section C402.4.1, the value of D
C (Excess Vertical Glazing Value) shall be zero. Otherwise:
D = (DA CA · UV) - (DA CA · U Wall ), but not less than zero.
C
(Proposed Vertical Glazing
Fenestration Area) - (Maximum Allowed
=
Prescriptive Vertical Glazing Fenestration
DA CA
Area allowed by Section C402.4.1).
UA Wall

=

Sum of the (UA Proposed) values for each
opaque assembly of the exterior wall.
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U Wall

=

Area-weighted average U -value of all abovegrade wall assemblies.

UAV

=

Sum of the (UA Proposed) values for each
vertical glazing assembly.

UV

=

UAV/total vertical glazing area.

Where the proposed skylight area is less than or equal to the skylight area allowed by Section C402.4.1, the value of E
(Excess Skylight Value) shall be zero. Otherwise:
E =
D

(EA DA · US) - (EA DA · U Roof ), but not less than zero.
=

EA DA
U Roof

=

UAR

=

UAS

=

US

=

(Proposed Skylight Area) - (Allowable
Skylight Area as specified in Section
C402.4.1).
UAR / sum of roof area (excludes skylight
area) Area-weighted average U -value of
all roof assemblies.
Sum of the (UA Proposed) values for each
roof assembly
Sum of the (UA Proposed) values for each
skylight assembly.
UAS/total skylight area.

Add new text as follows:

Climate
Zone

1

2

3

TABLE C402.1.5
Nonswinging Door Maximum U-factor
4 EXCEPT
5 AND
6
MARINE
MARINE 4

7

8

Group All
Group All
Group All
Group All
Group All
Group All
Group All
Group
All
Other R
Other R
Other R
Other R
Other R
Other R
Other R
Other R
NonUSwinging 0.21

U0.21

U0.21

U0.21

U0.21

U0.21

U0.21

U0.21

U0.21

U0.21

U0.21

U-0.21 U0.21

U-0.21 U0.21

U-0.21

Reason: This code change proposal corrects table references which incorrectly reference Table R402.1.3 the Opaque
Envelope R-value Table. Only U-, C- and F-values are appropriate for use in this calculation. The proposal also adds Table3
C402.1.5 which is the U-value equivalent of the non-swinging door R-values listed in Table C402.1.3. Again, R-values are not
appropriate for use in this equation. The proposal also clarifies the meaning of some of the proposed calculations.
The calculation allows buildings to "trade-off" to higher than 40% window to wall ratio but buildings with additional glazing must
comply with the daylight zone requirements as described in Section C402.4.1.1.
Restore ability to utilize component performance equations with high performance glazing option. Correct table references
which are incorrect in IECC, clarify equations (a tiny bit), and establish a non-swinging door U- value so doors can be properly
handled in the equation.

Cost Impact: Will not increase the cost of construction
None. The code change proposal provides corrections to the current calculation. The UA alternative is an alternative
compliance approach as such the code user can choose another compliance approach.
CE73-16 :
C402.1.5MAKELA13181
Public Hearing Results
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Committee Action:

Disapproved

Committee Reason: The U-factor value for non-swinging doors is incorrect. This needs to align with CE72-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Eric Makela, representing Northwest Energy Codes Group (eric.makela@cadmusgroup.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.1.5 Component performance alternative. Building envelope values and fenestration areas determined in accordance
with Equation 4-2 shall be permitted in lieu of compliance with the U-, F- and C-factors in Tables C402.1.4 and C402.4 and the
maximum allowable fenestration areas in Section C402.4.1.
A+ B + C + D + E
(Equation 4≤ Zero
2)
where:
A = Sum of the (UA Dif) values for each distinct assembly type of the building
thermal envelope, other than slabs on grade.

B

=

UA Dif

=

UA Proposed - UA Table.

UA Proposed

=

Proposed U -value · Area.

UA Table

=

FL Dif

=

FL Proposed - FL Table.

FL Proposed

=

Proposed F -value · Perimeter
length.

FL Table

=

(F-factor specified in Table
C402.1.4) · Perimeter length.

(U -factor from Table C402.1.4,
C402.1.5 or C402.4) · Area.
Sum of the (FL Dif) values for each distinct slab-ongrade slab-on-grade
perimeter condition of the building thermal envelope.

The maximum allowed prescriptive vertical fenestration area, not including opaque doors and opaque spandrel panels, as a
percent of the gross above wall area ratio is either 30 percent or where the building complies with Section C402.4.1.1, 40
percent.

Where the proposed vertical fenestration area, not including opaque doors and opaque spandrel panels, is less than or equal
to the maximum allowed prescriptive vertical fenestration area, the value of C (Excess Vertical Glazing Value) shall be zero.
Otherwise:
C = (CA · UV) - (CA · U Wall ), but not less than zero.
CA

=

(Proposed Vertical Fenestration Area) (Maximum Allowed Prescriptive Vertical
Fenestration Area).

U Wall

=

Area-weighted average U -value of all abovegrade wall assemblies.

UAV

=

Sum of the (UA Proposed) values for each
vertical glazing assembly.
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UV

=

UAV/total vertical glazing area.

Where the proposed skylight area is less than or equal to the skylight area allowed by Section C402.4.1, the value of E
(Excess Skylight Value) shall be zero. Otherwise:
D = (DA · US) - (DA · U Roof ), but not less than zero.
DA

=

(Proposed Skylight Area) - (Allowable
Skylight Area as specified in Section
C402.4.1).

U Roof

=

UAR / sum of roof area (excludes skylight
area) Area-weighted average U -value of
all roof assemblies.

UAR

=

Sum of the (UA Proposed) values for each
roof assembly

UAS

=

Sum of the (UA Proposed) values for each
skylight assembly.

US

=

UAS/total skylight area.

Climate Zone

1

TABLE C402.1.5
Nonswinging Door Maximum U-factor
3
4 EXCEPT 5 AND
6
MARINE
MARINE 4

2

7

8

All
Group All
Group All
Group All
Group All
Group All
Group All
Group All
Group
Other R
Other R
Other R
Other R
Other R
Other R
Other R
Other R
Swinging

UUUUUUUUUUUUUUUU0.370 0.370 0.370 0.370 0.370 0.370 0.370 0.370 0.370 0.370 0.370 0.370 0.370 0.370 0.370 0.370

Non-Swingingg U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

U0.21
U0.310

g

Nonswinging doors that are horizontally-hinged sectional doors having a single row of fenestration shall have an assembly Ufactor less than or equal to 0.440 in Climate Zones 0 through 6 and less than or equal to 0.360 in Climate Zones 7 and 8
provided that the fenestration area is not less than 14 percent and not more than 25 percent of the total door area.
Commenter's Reason:
This Public Comment builds off of CE72 and also corrects Equation 4-2 in the Component Performance Alternative approach.
The current equation references Table C402.1.3 which provides minimum insulation R-values which are not appropriate to use
for this approach. Equation 4-2 is based on assembly U-factors and the appropriate tables to reference are Table C402.1.4
and C402.4.
Only minimum R-values are provided for Non-swinging doors. This proposal establishes Table C402.1.5 for swinging and
non-swinging door maximum U-factors. The values that are contained in Table C402.1.5 are from ASHRAE.
The term "fenestration" is used in the code not glazing so this term has been changed.
The current equation would allow a building with greater than 30% WWR to comply without complying with Section C402.4.1.1
Increased vertical fenestration area with daylight responsive controls. The proposed change would require that the control
requirements be met for anything over 30% WWR but allows glass area greater than 40% WWR for the proposed building.
Correct table references and restore ability to use high performance glazing values with component performance path.

CE73-16
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CE79-16
IECC: C402.2.2, C402.2.2.1 (New).
Proposed Change as Submitted
Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National Roofing
Contractors Association (NRCA) (jwilen@nrca.net)
2015 International Energy Conservation Code
Revise as follows:
C402.2.2 Roof assembly. The minimum thermal resistance (R-value) of the insulating material installed either between the
roof framing or continuously on the roof assembly shall be as specified in Table C402.1.3, based on construction materials
used in the roof assembly. Skylight curbs shall be insulated to the level of roofs with insulation entirely above deck or R-5,
whichever is less.
Exceptions:
1. Continuously insulated roof assemblies where the thickness of insulation varies 1 inch (25 mm) or less and where the
area-weighted U-factor is equivalent to the same assembly with the R-value specified in Table C402.1.3.
2. Where tapered insulation is used with insulation entirely above deck, the R-value where the insulation thickness varies
1 inch (25 mm) or less from the minimum thickness of tapered insulation shall comply with the R-value specified in
Table C402.1.3.
2. Unit skylight curbs included as a component of a skylight listed and labeled in accordance with NFRC 100 shall not be
required to be insulated.
Insulation installed on a suspended ceiling with removable ceiling tiles shall not be considered part of the minimum thermal
resistance of the roof insulation.
Add new text as follows:
C402.2.2.1 Determination of R-value for above deck tapered insulation. Where continuous above deck tapered roof
insulation varies by more than 1 inch in thickness, the R-value specified in Table C402.1.3 shall be determined where the
insulation thickness is 1 inch (25 mm) greater than the minimum tapered insulation thickness.
Reason: The purpose of this change is to clarify the intent of the code.
Exception 2 is not an exception to C402.2.2, rather it attempts to describe a calculation method for determining R-value for a
specific kind of roof insulation system where R-value varies over the area of a roof. This change deletes exception 2 and adds
a subsection that provides a clear method for determining code compliance for above deck tapered roof insulation systems.
The method is based on language that has appeared in the IECC commentary since the 2006 edition. The stringency of the
code is not reduced.

Cost Impact: Will not increase the cost of construction
The proposed change is a clarification and does not change the stringency of existing code requirements so the cost of
construction will be unchanged.
CE79-16 :
C402.2.2-WILEN
AIA CDT
RRO11510
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed text is unclear, can be interpreted multiple ways and is difficult to read. The new text should
remain as an exception under C402.2.2 as it relates to exception 1.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National
Roofing Contractors Association (NRCA) (jwilen@nrca.net) requests Approve as Modified by this Public Comment.
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Replace Proposal as Follows:
2015 International Energy Conservation Code
C402.2.2 Roof assembly. The minimum thermal resistance (R-value) of the insulating material installed either between the
roof framing or continuously on the roof assembly shall be as specified in Table C402.1.3, based on construction materials
used in the roof assembly. Skylight curbs shall be insulated to the level of roofs with insulation entirely above deck or R-5,
whichever is less.
Exceptions Exception:
1. Continuously insulated roof assemblies where the thickness of insulation varies 1 inch (25 mm) or less and where the
area-weighted U-factor is equivalent to the same assembly with the R-value specified in Table C402.1.3.
2. Where tapered insulation is used with insulation entirely above deck, the R-value where the insulation thickness varies
1 inch (25 mm) or less from the minimum thickness of tapered insulation shall comply with the R-value specified in
Table C402.1.3.
1. Unit skylight curbs included as a component of a skylight listed and labeled in accordance with NFRC 100 shall not be
required to be insulated.
Insulation installed on a suspended ceiling with removable ceiling tiles shall not be considered part of the minimum thermal
resistance of the roof insulation.
C402.2.2.1 Determination of R-value for above deck tapered insulation. Where continuous above deck tapered roof
insulation is used, the R-value specified in Table C402.1.3 shall be determined where the insulation thickness is 1 inch (25 mm)
greater than the minimum tapered insulation thickness.
Commenter's Reason: In response to concerns raised by The Commercial Energy Conservation Committee, we have
reorganized this proposal to better integrate with two other NRCA proposals for this section that were approved as submitted by
the committee (CE81-16 and CE82-16).
In this proposal we have deleted Exception 1 because it is not needed. The charging paragraph C402.2.2 Roof assembly
references "The minimum thermal resistance (R-value) of the insulating material..." Exception 1 is about U-factor and conflicts
with IECC section C402.1.4 Assembly U-factor, C-factor or F-factor method. This exception should be deleted; the U-factor
method is already included in Section C402.1.4.
Exception 2 has been relocated to its own subsection and simplified. This adds clarity to the code and provides a simple
method to determine R-value for above deck tapered insulation for the purposes of code compliance. The method is based
upon the detailed explanation that appears in the IECC commentary.

Public Comment 2:
Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National
Roofing Contractors Association (NRCA) (jwilen@nrca.net) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
C402.2.2 Roof assembly. The minimum thermal resistance (R-value) of the insulating material installed either between the
roof framing or continuously on the roof assembly shall be as specified in Table C402.1.3, based on construction materials
used in the roof assembly. Skylight curbs shall be insulated to the level of roofs with insulation entirely above deck or R-5,
whichever is less.
Exceptions Exception: Unit skylight curbs included as a component of a skylight listed and labeled in accordance with
NFRC 100 shall not be required to be insulated.
1. Continuously insulated roof assemblies where the thickness of insulation varies 1 inch (25 mm) or less and where the
area-weighted U-factor is equivalent to the same assembly with the R-value specified in Table C402.1.3.
2. Where tapered insulation is used with insulation entirely above deck, the R-value where the insulation thickness varies
1 inch (25 mm) or less from the minimum thickness of tapered insulation shall comply with the R-value specified in
Table C402.1.3.
C402.2.2.1 Determination of R-value for above deck tapered insulation. Where continuous above deck tapered roof
insulation is used, the R-value specified in Table C402.1.3 shall be determined based on an area-weighted average.
Commenter's Reason: In response to concerns raised by The Commercial Energy Conservation Committee, we have
reorganized this proposal to better integrate with two other NRCA proposals for this section that were approved as submitted by
the committee (CE81-16 and CE82-16).
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In this proposal we have deleted Exception 1 because it is not needed. The charging paragraph C402.2.2 Roof assembly
references "The minimum thermal resistance (R-value) of the insulating material..." Exception 1 is about U-factor and conflicts
with IECC section C402.1.4 Assembly U-factor, C-factor or F-factor method. This exception should be deleted; the U-factor
method is already included in Section C402.1.4.
Exception 2 has been relocated to its own subsection and simplified. This adds clarity to the code and provides a simple
method to determine R-value for above deck tapered insulation for the purposes of code compliance.

Proponent : Wanda Edwards, RCI, Inc., representing RCI, Inc. (wedwards@rci-online.org) requests Disapprove.
Commenter's Reason: RCI recommends disapproval of this proposal. The IBC Commentary states that roof surfaces are
surfaces having an angle less than 60 degrees from the horizontal. Exception 1 refers to continuous insulation for roofs have
areas that do not meet the required R-value.
Exception 2 addresses tapered insulation which is commonly used to provide drainage to the drains. The commentary states
"In the case of this exception, the taper is limited to a maximum of 1 inch and the required R-value is determined at the minimum
thickness of the insulation. In the case of this exception, the taper is limited to a maximum of 1 inch and the required R-value is
determined at the minimum thickness of the insulation." The proposal states where it varies more than 1 inch. This appears to
change the requirements.
There is not a demonstrated need or reason to modify this section.

CE79-16
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CE84-16 Part II
R402.2.5 (IRC N1102.2.5), Table R402.1.2 (IRC Table N1102.1.2), Table R402.1.4 (IRC Table N1102.1.4)
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
R402.2.5 (N1102.1.4) Mass walls. Mass walls for where used as a component of the purposes thermal envelope of this
chapter a building shall be considered above-grade one of the following:
1. Above-grade walls of concrete block, concrete, insulated concrete form (ICF), masonry cavity, brick (other than brick veneer),
earth (adobe, compressed earth block, rammed earth) and , solid timber/ or solid logs, or any other walls
2
2
2. Any wall having a heat capacity greater than or equal to 6 Btu/ft × °F (123 kJ/m × K).
TABLE R402.1.2 (N1102.1.2)
a
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
SKYLIGHT
b

d
WOOD MASS
SLAB
GLAZED
CEILING FRAME WALL FLOOR BASEMENT
Rc
CLIMATE FENESTRATION
FENESTRATION
RWALL
RRVALU
b
UWALL
ZONE
U-FACTOR
b, e
SHGC
VALUE
RVALUE VALUE
E&
FACTOR
R-VALUE
i
VALUE
DEPTH

CRAWL
SPACE
c

0
0

WALL
RVALUE
0
0

0

5/13

1
2

NR
0.40

0.75
0.65

0.25
0.25

30
38

3

0.35

0.55

0.25

38

0.35

0.55

0.40

49

0.32

0.55

NR

49

6

0.32

0.55

NR

49

7 and 8

0.32

0.55

NR

49

4 except
Marine
5 and
Marine 4

13
3/4
13
4/6
20 or
8/13
13+5 h
20 or
8/13
13+5 h
20 or
h 13/17
13+5
20+5 or
13+10 15/20
h
20+5 or
13+10 19/21
h

13
13

0
0

19

5/13

19

10 /13

10, 2 ft

10/13

30 g

15/19

10, 2 ft

15/19

15/19

10, 4 ft

15/19

15/19

10, 4 ft

15/19

30

g

38 g

f

For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U -factors and SHGC are maximums. When insulation is installed in a cavity which is less than
the label or design thickness of the insulation, the installed R -value of the insulation shall not be less than the R -value
specified in the table.
b. The fenestration U -factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception:
Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for
such skylights does not exceed 0.30.
c. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of
the basement wall. "15/19" shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the home. "10/13" means R-10 continuous insulation on the interior or exterior
of the home or R-13 cavity insulation at the interior of the basement wall.
d. R-5 shall be added to the required slab edge R -values for heated slabs. Insulation depth shall be the depth of the footing
or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.
e.

There are no SHGC requirements in the Marine Zone.

f.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

g.

Or insulation sufficient to fill the framing cavity, R-19 minimum.
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h. The first value is cavity insulation, the second value is continuous insulation, so "13+5" means R-13 cavity insulation plus
R-5 continuous insulation.
i. Mass walls shall be in accordance with Section R402.2.5. The second R -value applies when more than half the insulation
is on the interior of the mass wall.
TABLE R402.1.4 (N1102.1.4)
EQUIVALENT U-FACTORSa

0.50
0.40
0.35

0.75
0.65
0.55

0.035
0.030
0.030

0.084
0.084
0.060

0.197
0.165
0.098

0.064
0.064
0.047

0.360
0.360
0.091c

CRAWL
SPACE
WALL
U-FACTOR
0.477
0.477
0.136

0.35

0.55

0.026

0.060

0.098

0.047

0.059

0.065

0.32

0.55

0.026

0.060

0.082

0.033

0.050

0.055

0.32
0.32

0.55
0.55

0.026
0.026

0.045
0.045

0.060
0.057

0.033
0.028

0.050
0.050

0.055
0.055

CLIMATE FENESTRATION SKYLIGHT CEILING
ZONE
U-FACTOR
U-FACTOR U-FACTOR
1
2
3
4 except
Marine
5 and
Marine 4
6
7 and 8
a.

FRAME
BASEMENT
MASS WALL
FLOOR
WALL
WALL
b
U-FACTOR U-FACTOR
U-FACTOR
U-FACTOR

Nonfenestration U- factors shall be obtained from measurement, calculation or an approved source.

b. Mass walls shall be in accordance with Section R402.2.5. When more than half the insulation is on the interior, the mass
wall U-factors shall be a maximum of 0.17 in Climate Zone 1, 0.14 in Climate Zone 2, 0.12 in Climate Zone 3, 0.087 in Climate
Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine 4, and 0.057 in Climate Zones 6 through 8.
c.

Basement wall U- factor of 0.360 in warm-humid locations as defined by Figure R301.1 and Table R301.1.

Reason: The IECC as a result of changes approved for the 2015 addressed mass walls and mass floors differently. For one
the details were found in a footnote to a table, for the other the details were found in the section text. One could read what was
in either location as a definition of the terms. This proposal covers both Commercial and Residential portions and would treat
the information on mass walls and mass floors as technical requirements and not as definitions. Therefore the proposal
removes the technical requirements from the footnotes; and places each in the proper envelope section on floors or walls. The
footnotes in the tables are reduced to being pointers to the regulating text. Finally while the existing text may appear to be a
definition of the terms, mass floors and mass walls can be a variety of weights and densities, but the IECC requires specific
weights when the mass wall or mass floor is going to be an element of the building's thermal envelope.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
These revisions are strictly editorial in nature. They place the technical requirements for both mass walls and mass floors in
the appropriate code sections.
CE84-16 Part II :
R402.2.5COLLINS13636
Public Hearing Results
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Part II
Committee Action:

Approved as Submitted

Committee Reason:The committee agreed with the published reason statement.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.2.5 (N1102.1.4) Mass walls. Mass For the purposes of this chapter, mass walls where used as a component of the
thermal envelope of a building shall be are above grade walls that comply with one of the following:
1. Above-grade walls Walls of concrete block, concrete, insulated concrete form, masonry cavity, brick other than brick veneer,
adobe, compressed earth block, rammed earth, solid timber or solid logs,
2. Any wall having a heat capacity greater than or equal to 6 Btu/ft 2 × °F (123 kJ/m2 × K).
Commenter's Reason: This modification clarifies that for purposes of this chapter, mass walls are above grade walls.
CE84-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES ONLY

CE84-16 Part I

IECC: C402.1.3, C402.1.4, C402.2.3, C402.2.4.
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
C402.2.3 Thermal resistance of above-grade walls. The minimum thermal resistance (R-value) of materials installed in the wall
cavity between framing members and continuously on the walls shall be as specified in Table C402.1.3, based on framing type and
construction materials used in the wall assembly. The R-value of integral insulation installed in concrete masonry units shall not be
used in determining compliance with Table C402.1.3 except as noted in the table .
"Mass walls" where used as a component in the thermal envelope of a building shall include walls: comply with one of the following:
1. Weighing Weigh not less than 35 psf (170 kg/m 2) of wall surface area.
2. Weighing Weigh not less than 25 psf (120 kg/m 2) of wall surface area where the material weight is not more than 120 pcf
(1900 kg/m3).
3. Having Have a heat capacity exceeding 7 Btu/ft 2• °F (144 kJ/m 2• K).
4. Having Have a heat capacity exceeding 5 Btu/ft 2• °F (103 kJ/m 2• K), where the material weight is not more than 120 pcf
(1900 kg/m3).
C402.2.4 Floors. The thermal properties (component R-values or assembly U-, C- or F-factors) of floor assemblies over outdoor air
or unconditioned space shall be as specified in Table C402.1.3 or C402.1.4 based on the construction materials used in the floor
assembly. Floor framing cavity insulation or structural slab insulation shall be installed to maintain permanent contact with the
underside of the subfloor decking or structural slabs.
"Mass floors" where used as a component of the thermal envelope of a building shall provide one of the following weights:
1. 35 pounds per square foot of floor surface area.
2. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
Exceptions:
1. The floor framing cavity insulation or structural slab insulation shall be permitted to be in contact with the top side of
sheathing or continuous insulation installed on the bottom side of floor assemblies where combined with insulation that meets
or exceeds the minimum R-value in Table C402.1.3 for "Metal framed" or "Wood framed and other" values for "Walls, Above
Grade" and extends from the bottom to the top of all perimeter floor framing or floor assembly members.
2. Insulation applied to the underside of concrete floor slabs shall be permitted an airspace of not more than 1 inch (25 mm)
where it turns up and is in contact with the underside of the floor under walls associated with the building thermal envelope.

TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD a,
CLIMATE
ZONE

1

2

3

4 EXCEPT
5 AND
6
7
8
MARINE
MARINE 4
All Group All Group All Group All Group All Group All Group All Group All other Group
other
R
other
R
other
R
other
R
other
R
other
R
other
R
R
Roofs

Insulation
entirely
above roof
deck

R20ci

Metal
building b

R-19
R-19
R-19
R-19
R-25
R-30
R-19 + R-19 R-19 +
R-19 +
R-19 +
R-19 +
R-25 +
R-30 +
+
+
+
+
+
+
R-30 +
R-11 + R11 R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11
R-11 LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS

Attic and
other

R-38

R-38

R-38

Mass g

R5.7ci
c

R5.7ci
c

RR5.7ci
7.6ci
c

R25ci

R25ci

R25ci

R-38

R25ci

R-38

R25ci

R-38

R30ci

R-38

R30ci

R-38

R30ci

R-38

R30ci

R-49

R30ci

R-49

R30ci

R-49

R35ci

R-49

R35ci

R-49

R-35ci

R-35ci

R-30 +
R-11
LS

R-49

R-49

R-25ci

R-25ci

Walls, above grade
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R-13
R-13
R-13
R-13
R-13 +
R-13 +
R-13 +
+
+
+
+
RRRRRRR13ci
13ci
13ci
6.5ci
13ci
13ci
13ci
R-13
R-13
R-13
R-13
R-13
R-13 R-13 +
R-13 +
R-13 +
R-13 +
Metal
R-13 +
+
+
+
+
+
+
RRRRframed
R-5ci
RRRRR-5ci
R-5ci 7.5ci
7.5ci
7.5ci
7.5ci
7.5ci
7.5ci
7.5ci
7.5ci
R-13
R-13 +
R-13
R-13
R-13
R-13
R-13
+
R-13 +
R-13 +
R-13 +
R-13 +
R+
+
+
+
+
RRRRR7.5ci
Wood framed RRRRR7.5ci
3.8ci
3.8ci
3.8ci
3.8ci
or Rand other
3.8ci
3.8ci
3.8ci
3.8ci
3.8ci
or Ror Ror Ror Ror R20
or Ror Ror Ror Ror R20 +
20
20
20
20
+ R20
20
20
20
20
R3.8ci
3.8ci
Walls, below grade
Below-grade
RRRRRNR
NR
NR
NR
NR
NR
wall d
7.5ci 7.5ci 7.5ci 7.5ci 7.5ci
Floors
RRRRRRRRRe
Mass
NR
NR
6.3ci 8.3ci 10ci 10ci 10ci 10.4ci 10ci 12.5ci 12.5ci
R-13+ R-13 + R13 + R-13 +
RRRR6.5ci 6.5ci 6.5ci 13ci

Metal
building

Joist/framing

Unheated
slabs

NR

NR

NR

NR

R-30

NR

R-30

R-30

NR

NR

R-7.5 R-7.5 R-7.5 R-7.5 R-10
for 12″ for 12″ for 12″ for 12″ for 24″
below below below below below

Heated
slabs

Nonswinging

R4.75

R4.75

R4.75

R4.75

R4.75

R-30

R-30

R-30

R-30

Slab-on-grade floors
R-10 R-10 R-10
NR for 24″ for 24″ for 24″
below below below
R-10 R-15 R-15 R-15
for 24″ for 24″ for 24″ for 36″
below below below below
Opaque doors
RRRR4.75 4.75 4.75 4.75

R-13
+
R13ci
R-13
R-13 +
+
RR7.5ci
7.5ci
R-13
R-13 +
+
RR7.5ci
7.5ci
or Ror R20
20
+ R+ R3.8ci
3.8ci
R-13 +
R13ci

R7.5ci

R10ci

R-13+
R19.5ci

R-13 +
R-13ci

R-13 +
R-13 +
RR-7.5ci
15.6ci

R-13+
R19.5ci
R-13+
R17.5ci

R-13 +
RR13 +
R13 +
7.5ci
R-15.6ci
R-15.6ci
or Ror R-20
or R-20
20
+ R+ R-10ci
+ R10ci
3.8ci
R10ci

R-30

RRR12.5ci 15ci 16.7ci
R-30 R-30 R-30
R-30
f
f
f

R-10
for 24″
below
R-15
for 36″
below

R-10
for 24″
below
R-15
for 36″
below

R-15
for 24″
below
R-20
for 48″
below

R-15
for 24″
below
R-20
for 24″
below

R-15
for 24″
below
R-20
for 48″
below

R4.75

R4.75

R4.75

R4.75

R4.75

R-10ci

R12.5ci

R-15ci

R16.7ci

R-30 f

R-30 f

R-20 for
24″
below
R-20 for
R-20 for
48″
48²″below
below
R-15 for
24″ below

R-4.75

R-4.75

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m 2, 1 pound per cubic foot = 16 kg/m 3.
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance
method in Table C402.1.4.
c. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32
inches or less on center vertically and 48 inches or less on center horizontally, with ungrouted cores filled with materials having a
maximum thermal conductivity of 0.44 Btu-in/h-f 2 °F.
d. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated
slabs.
e. "Mass floors" shall include floors weighing not less than: be in accordance with Section C402.2.4 .
1 f. 35 pounds per square foot of surface area; or
2. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
f. Steel floor joist systems shall be insulated to R-38.
g. "Mass walls" shall be in accordance with Section C402.2.3.
TABLE C402.1.4
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHOD a, b
CLIMATE
ZONE

Insulation
entirely
above roof
deck

1

4
5
6
7
8
EXCEPT
AND
MARINE
MARINE 4
All Group All Group All Group All Group All Group All Group All Group All Group
other
R
other
R
other
R
other
R
other
R
other
R
other
R
other
R
Roofs
U0.048

2

U0.039

U0.039
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U0.039

U0.039

UUUUUUUUUUU0.039 0.032 0.032 0.032 0.032 0.032 0.032 0.028 0.028 0.028 0.028
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Metal
buildings
Attic and
other

U0.044
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.035
U0.027

U0.151
Metal
Ubuilding
0.079
Metal
Uframed
0.077
Wood framed Uand otherc
0.064

U0.151
U0.079
U0.077
U0.064

U0.151
U0.079
U0.077
U0.064

U0.123
U0.079
U0.064
U0.064

U0.123
U0.079
U0.064
U0.064

Mass g

Below-grade
CCCCCwallc
1.140e 1.140e 1.140e 1.140e 1.140e
UUU0.322e 0.322e 0.107
UUUJoist/framing
0.066e 0.066e 0.033

U0.087
U0.033

U0.076
U0.033

Unheated
slabs
Heated
slabsf

F0.73e

F0.73e

Massd

Swinging

F0.73e

F0.73e

F0.73e

F-0.70 F-0.70 F-0.70 F-0.70 F-0.70

U-0.61 U-0.61 U-0.61 U-0.61 U-0.61

UUUU0.035 0.035 0.035 0.035
UUUU0.027 0.027 0.027 0.027
Walls, above grade
UUUU0.104 0.104 0.090 0.090
UUUU0.052 0.052 0.052 0.052
UUUU0.064 0.064 0.064 0.064
UUUU0.064 0.064 0.064 0.064
Walls, below grade
CCCC1.140e 0.119 0.119 0.119
Floors
UUUU0.076 0.076 0.074 0.074
UUUU0.033 0.033 0.033 0.033
Slab-on-grade floors
FFFF0.73e 0.54 0.54 0.54
FFFF-0.70
0.65 0.65 0.65
Opaque doors
UUUU-0.61
0.61 0.61 0.37

UUUUUUU0.035 0.031 0.031 0.029 0.029 0.029 0.029
UUUUUUU0.021 0.021 0.021 0.021 0.021 0.021 0.021
U0.080
U0.052
U0.064
U0.064

U0.080
U0.052
U0.064
U0.051

U0.071
U0.052
U0.057
U0.051

U0.071
U0.052
U0.064
U0.051

U0.061
U0.039
U0.052
U0.051

U0.061
U0.052
U0.045
U0.036

U0.061
U0.039
U0.045
U0.036

CCCCCCC0.119 0.119 0.119 0.092 0.092 0.092 0.092
UUUUUUU0.064 0.064 0.057 0.055 0.051 0.055 0.051
UUUUUUU0.033 0.033 0.033 0.033 0.033 0.033 0.033
F0.54
F0.65

F0.54
F0.58

F0.52
F0.58

F0.40
F0.55

F0.40
F0.55

F0.40
F0.55

F0.40
F0.55

U0.37

U0.37

U0.37

U0.37

U0.37

U0.37

U0.37

For SI: 1 pound per square foot = 4.88 kg/m 2, 1 pound per cubic foot = 16 kg/m 3.
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a. Use of Opaque assembly U-factors, C-factors, and F-factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be permitted,
provided the construction, excluding the cladding system on walls, complies with the appropriate construction details from
ANSI/ASHRAE/ISNEA 90.1 Appendix A.
b. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R-value of
continuous insulation shall be permitted to be added to or subtracted from the original tested design.
c. Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.
d. "Mass floors" shall include floors weighing not less than: be in accordance with Section C402.2.4
1. 25 pounds per square feet of floor surface area; or
2. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic feet
e. These C-, F- and U-factors are based on assemblies that are not required to contain insulation.
f. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of the
unheated slab F-factors and R-values derived from ASHRAE 90.1 Appendix A.
g. "Mass walls" shall be in accordance with Section C402.2.3.
Reason: The IECC as a result of changes approved for the 2015 addressed mass walls and mass floors differently. For one the
details were found in a footnote to a table, for the other the details were found in the section text. One could read what was in either
location as a definition of the terms. This proposal covers both Commercial and Residential portions and would treat the
information on mass walls and mass floors as technical requirements and not as definitions. Therefore the proposal removes the
technical requirements from the footnotes; and places each in the proper envelope section on floors or walls. The footnotes in the
tables are reduced to being pointers to the regulating text. Finally while the existing text may appear to be a definition of the terms,
mass floors and mass walls can be a variety of weights and densities, but the IECC requires specific weights when the mass wall or
mass floor is going to be an element of the building's thermal envelope.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes with
regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how these
criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code (IECC). In 2015,
the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included members of the SEHPCAC
as well as any interested parties, to discuss and debate proposed changes and public comments. Related documentation and
reports are posted on the SEHPCAC website at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx
(http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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Cost Impact: Will not increase the cost of construction
These revisions are strictly editorial in nature. They place the technical requirements for both mass walls and mass floors in the
appropriate code sections.
CE84-16 Part I : TABLE
C402.2.3-COLLINS13635
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: Approval is based on the proponent's published reason statements.
Assembly Action:
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CE87-16 Part I
IECC: C402.2.7 (New).
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Energy Conservation Code
Add new text as follows:
C402.2.7 Airspaces. Where the thermal properties of airspaces are used to comply with this code in accordance with Section
C401.2, such airspaces shall be enclosed in an unventilated cavity constructed to minimize airflow into and out of the enclosed
airspace. Airflow shall be deemed minimized where the enclosed airspace is located on the interior side of the continuous air
barrier and is bounded on all sides by building components. Air spaces of not less than 1/2-inch thick (12.7 mm) that are
located on the exterior side of the continuous air barrier and are adjacent to and behind the exterior wall covering material shall
be assigned an R-value of not greater than R-0.7, provided that the R-values of the cladding material and the exterior air film
are not included in the calculations demonstrating compliance with this code.
Reason: This proposal is consistent with recent limitations placed on the thermal resistance application of reflective and nonreflective airspaces in ASHRAE 90.1-2013 (Addenda Supplement, Addendum AC). The R-values of airspaces are based on the
assumption of "no air leakage" (see 2013 ASHRAE Handbook of Fundamentals, Chapter 25, Table 3, footnote b). Air leakage
into and out of an airspace can significantly degrade its R-value, yet there is currently no standard calculation method or test
method to discern this impact. Until such a time that this effect is quantified (for which there is an ASHRAE research project
request under consideration), Addendum AC to ASHRAE 90.1 has provided a rational interim solution based on extensive
review of available research data and consensus regarding that data. To also provide an interim solution for the common case
of enclosed airspaces located behind cladding or outside of the air barrier layer of the building, an allowance is provided to
consider such airspaces as being roughly equivalent to that of an indoor air film (e.g., R-0.7). This is also needed because
some cladding R-values used in design are based on the assumption of an ideal air space (no air leakage or airflow) which is
unrealistic and inappropriate and results in inflated R-values for airspaces that are necessarily leaky and/or intended to provide
ventilation behind claddings.
Cost Impact: Will not increase the cost of construction
The energy code is currently silent on this matter. Consequently, this proposal provides guidance and options which can result
in reduced construction costs where airspaces are appropriately used to help comply with the code.

CE87-16 Part I :
C402.2.7 (NEW)CRANDELL12852
Public Hearing Results

Part I
Committee Action:

Approved as Modified

Modification:
C402.2.7 Airspaces. Where the thermal properties of airspaces are used to comply with this code in accordance with Section
R401.2, such airspaces shall be enclosed in an unventilated cavity constructed to minimize airflow into and out of the enclosed
airspace. Airflow shall be deemed minimized where the enclosed airspace is located on the interior side of the continuous air
barrier and is bounded on all sides by building components. Air spaces
Exception:
The thermal resistance of not less than 1/2-inch thick (12.7 mm) that are air spaces located on the exterior side of the continuous
air barrier and are adjacent to and behind the exterior wall covering material shall be assigned determined in accordance with
ASTM C1363 modified with an R-value not greater than R-0.7, provided that air-flow entering the R-values bottom and exiting the
top of the cladding material and the exterior air-space at a minimum air film are not included in the calculations demonstrating
compliance with this code movement rate of 7 cm/sec..
Committee Reason: Air spaces are not being applied correctly and this proposal provides the necessary direction. The
Modification introduces a test method rather than a using a random R-value that cannot be verified. It will also help prevent gaming.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Lamont Millspaugh, Reflectix Inc., representing Reflectix Inc. (monty.millspaugh@reflectixinc.com)
requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
C402.2.7 Airspaces. Where the thermal properties of airspaces are used to comply with this code in accordance with Section
C401.2, such airspaces shall be enclosed in an unventilated cavity constructed to minimize airflow into and out of the enclosed
airspace. Airflow shall be deemed minimized where the enclosed airspace is located on the interior side of the adjacent to
a continuous air barrier and is bounded on all sides by building components.
Exception: The thermal resistance of air spaces located on the exterior side of the continuous air barrier and adjacent to
and behind the exterior wall covering material shall be determined in accordance with ASTM C1363 modified with an airflow entering the bottom and exiting the top of the air-space at a minimum air movement rate of 7cm/sec.
Commenter's Reason: Both the original proposal and the proposal as modified have several problems and should be further
modified by this public comment in order to address the following issues:
The stated R-value of R-0.7 is not supported by technical justification.
ASHRAE 90.1 does not limit the R-value.
The value of R-0.7 is unsupported and has no test data to validate that value, therefore, it is not appropriate to be
included as a code requirement.
The reason statement contains a confusing discussion on "air leakage". The ASHRAE 90.1 consensus project has agreed
that a region on the interior of the air barrier that is enclosed on all sides with building components and is unventilated
does not experience any "air leakage" that would impact performance.
The "Cost Impact" is inaccurate – the end result will require additional materials in the assembly to meet thermal
performance within the code requirements. Proper evaluation and assignment of air space R-values in conjunction with
other products in the assembly, e.g., reflectives, insures accurate cost evaluation.
The original language specifies "enclosed airspace located on the interior side of the continuous air barrier" – then goes
on to specify different treatment for air spaces outside of the air barrier – these enclosed air spaces have the same
characteristics and should not be treated differently.
Hot Box Tests – ASTM C1363 prohibits any "air flow" within the testing apparatus – this procedure is in place to insure a
consistent thermal performance comparison of various materials within assemblies. Additionally, there is not currently an
air flow "standard procedure" that would permit this type of testing; it is the responsibility of industry to work through the
ASTM process for revisions to ASTM standards, not through the code process.

Public Comment 2:
Proponent : Martha VanGeem, representing self; Stephen Skalko, representing Stephen V. Skalko, PE & Assoctares,
LLC (svskalko@cox.net) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.2.7 Airspaces. Where the thermal properties of airspaces are used to comply with this code in accordance with Section
C401.2, such airspaces shall be enclosed in an unventilated cavity constructed to minimize airflow into and out of the enclosed
airspace. Airflow shall be deemed minimized where the enclosed airspace is located on the interior side of the continuous air
barrier and is bounded on all sides by building components.
Exception: The thermal resistance of air spaces located on the exterior side of the continuous air barrier and adjacent to
and behind the exterior wall covering material shall be determined in accordance with ASTM C1363 modified with an airflow entering the bottom and exiting the top of the air-space at a minimum air movement rate of 7cm/sec.
Commenter's Reason: The proposal should be modified to remove the last sentence and to remove the floor modification
that requires ASTM C1363 testing for the following reasons:
The proposal requires the R-value of an air space outside of the air barrier be limited to R-0.7 and does provide technical
justification for this value. The ASHRAE 90.1 addendum does not limit the R-value to 0.7.
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The approved as modified by the floor modification added a requirement for testing the assembly according to ASTM C1363
modified to require an air movement rate of 7 cm/sec within the air space. This is not allowed by the scope of ASTM C1363
which does not allow air infiltration through the specimen and states: "1.14 This test method does not permit intentional mass
transfer of air or moisture through the specimen during measurements. Air infiltration or moisture migration can alter the net
heat transfer. Complicated interactions and dependence upon many variables, coupled with only a limited experience in testing
under such conditions, have made it inadvisable to include this type testing in this standard. Further considerations for such
testing are given in Appendix X1."
Very few hot boxes (C1363) can operate under these conditions. Hot boxes are required to have very tight control of the air
movement in and out of the facility so that it does not affect the heat flow through the wall. The added air would need to be kept
at the same temperature as the surfaces surrounding the air space or there would need to be a method of determining the
exact amount of heat added or taken away from the air space by the air movement. There is no standard practice for this
complexity. The commenter is not aware of any hot boxes that are available for testing that can operate under this specification.
Hot box tests cost on the order of $25,000 for each test.
The requirement in the floor modification is a research project requiring a very complex modification to a test method, a very
expensive modification to current test facilities, and an expensive test. No published data are available on this methodology that
we are aware of. It is unreasonable and not practical. This modification will promote gaming because there is no standard
methodology and results will vary widely as testers try to determine how to implement this.
This language in the original proposal will increase the cost of construction (as opposed to what the cost impact states)
because it will require more insulation in cases where the R-value of the air space is not allowed to be used.

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Disapprove.
Commenter's Reason: CE87 came to the attention of SEHPCAC because of the inconsistency of action between the
Commercial and Energy Code Development Committees. A key goal of the SEHPCAC is to minimize inconsistency between
the two halves of the IECC where the same topic is being addressed.
The proposal and the As Modified version should both be disapproved for the following reasons:
The proposal requires the R-value of an air space outside of the air barrier be limited to R-0.7 and does provide technical
justification for this value. The ASHRAE 90.1 addendum does not limit the R-value to 0.7.
The approved as modified by the floor modification added a requirement for testing the assembly according to ASTM
C1363 modified to require an air movement rate of 7 cm/sec within the air space. This is not allowed by the scope of
ASTM C1363 which does not allow air infiltration through the specimen and states: "1.14 This test method does not permit
intentional mass transfer of air or moisture through the specimen during measurements. Air infiltration or moisture
migration can alter the net heat transfer. Complicated interactions and dependence upon many variables, coupled with
only a limited experience in testing under such conditions, have made it inadvisable to include this type testing in this
standard. Further considerations for such testing are given in Appendix X1."
Very few hot boxes (C1363) can operate under these conditions. Hot boxes are required to have very tight control of the air
movement in and out of the facility so that it does not affect the heat flow through the wall. The added air would need to be kept
at the same temperature as the surfaces surrounding the air space or there would need to be a method of determining the
amount of heat added or taken away from the air space by the air movement. There is no standard practice for this complexity.
The commenter is not aware of any hot boxes that are available for testing that can operate under this specification. Hot box
tests cost on the order of $25,000 for each test. This requirement is a research project requiring a very complex modification to
a test method, a very expensive modification to current test facilities, and an expensive test. No published data are available on
this methodology that we are aware of. It is unreasonable and not practical.
This modification will promote gaming because there is no standard methodology and results will vary widely as testers try to
determine how to implement this. In this case the SEHPCAC feels the best way to achieve consistency between IECC code
halves is to disapprove Part I of CE87.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
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Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Proponent : Wesley Hall, Reflectix Inc., representing Reflectix Inc. (wes.hall@reflectixinc.com) requests
Disapprove.
Commenter's Reason: Both the original proposal and the proposed modification of C402.2.7 (Air Spaces) that recommends
using ASTM C1363 should be disapproved. The proposal in its original form is fatally flawed; furthermore, the modification that
was recommended for approval which uses ASTM C1363 does not improve the proposal and, therefore, it should be
disapproved altogether.
The proposed modification to use ASTM C1363 to measure R-value with "air entering the bottom and exiting the top" of the test
specimen is outside the scope of C1363. ASTM C1363 does not presently include this type of measurement.
ASTM C 1363 Section 1.14 - This test method does not permit intentional mass transfer of air or moisture through the
specimen during measurements. Air infiltration or moisture migration can alter the net heat transfer. Complicated interactions
and dependence upon many variables, coupled with only a limited experience in testing under such conditions, have made it
inadvisable to include this type testing in this standard. Further considerations for such testing are given in Appendix XI.
The specification of a minimum air velocity (such as 7 cm/sec) is incomplete. The volume of air moving into a region is not
determined by just the velocity. The temperature and humidity of the air entering the test specimen also impact the results.
This code proposal is premature because research is presently being considered by ASHRAE to establish the parameters for a
test like that being proposed.

Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards requests Disapprove.
Commenter's Reason: The proposal and the AM by the floor modification should both be disapproved for the following
reasons:
1. The proposal requires the R-value of an air space outside of the air barrier be limited to R-0.7 and does provide technical
justification for this value. The ASHRAE 90.1 addendum does not limit the R-value to 0.7.
2. The phrase, "minimize airflow into and out of the enclosed airspace" is not good code language and is difficult to enforce.
3. The approved proposal as modified by the floor modification added a requirement for testing the assembly according to
ASTM C1363 modified to require an air movement rate of 7 cm/sec within the air space. This is not allowed by the scope
of ASTM C1363 which does not allow air infiltration through the specimen and states: "1.14 This test method does not
permit intentional mass transfer of air or moisture through the specimen during measurements. Air infiltration or moisture
migration can alter the net heat transfer. Complicated interactions and dependence upon many variables, coupled with
only a limited experience in testing under such conditions, have made it inadvisable to include this type testing in this
standard. Further considerations for such testing are given in Appendix X1."
Very few hot boxes (C1363) can operate under these conditions. Hot boxes are required to have very tight control of the air
movement in and out of the facility so that it does not affect the heat flow through the wall. The added air would need to be kept
at the same temperature as the surfaces surrounding the air space or there would need to be a method of determining the
exact amount of heat added or taken away from the air space by the air movement. There is no standard practice for this
complexity. The commenter is not aware of any hot boxes that are available for testing that can operate under this specification.
Hot box tests cost on the order of $25,000 for each test, without this modification to the test method.
This requirement in the floor modificaiton is a research project requiring a very complex modification to a test method, a very
expensive modification to current test facilities, and an expensive test. No published data are available on this methodology that
we are aware of. It is unreasonable and not practical.
This modification will promote gaming because there is no standard methodology and results will vary widely as testers try to
determine how to implement this.
This language will increase the cost of construction (as opposed to what the cost impact states) because it will require more
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insulation in cases where the R-value of the air space is not allowed to be used.

CE87-16 Part I
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CE87-16 Part II
R402.2.14 (New) [IRC N1102.2.14 (New)]
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Energy Conservation Code
Add new text as follows:
R402.2.14 (N1102.2.14) Airspaces. Where the thermal properties of airspaces are used to comply with this code in
accordance with Section R401.2, such airspaces shall be enclosed in an unventilated cavity constructed to minimize airflow
into and out of the enclosed airspace. Airflow shall be deemed minimized where the enclosed airspace is located on the interior
side of the continuous air barrier and is bounded on all sides by building components. Air spaces of not less than 1/2-inch thick
(12.7 mm) that are located on the exterior side of the continuous air barrier and are adjacent to and behind the exterior wall
covering material shall be assigned an R-value not greater than R-0.7, provided that the R-values of the cladding material and
the exterior air film are not included in the calculations demonstrating compliance with Section R402.1.4.
Reason: This proposal recognizes the use of airspaces to help achieve energy code compliance. It is consistent with recent
limitations placed on the thermal resistance application of reflective and non-reflective airspaces in ASHRAE 90.1-2013
(Addenda Supplement, Addundum AC). Whether used on commercial or residential buildings, the R-values of airspaces are
based on the assumption of "no air leakage" (see 2013 ASHRAE Handbook of Fundamentals, Chapter 25, Table 3, footnote b).
Air leakage into and out of an airspace can significantly degrade its R-value, yet there is currently no standard calculation
method or test method to discern this impact. Until such a time that this effect is quantified (for which there is an ASHRAE
research project request under consideration), Addendum AC to ASRHAE 90.1 has provided a rational interim solution based
on extensive review of available data and consensus regarding that data. To also provide an interim solution for the common
case of enclosed airspaces located behind cladding or outside of the air barrier layer of the building, an allowance is provided
to consider such airspaces as being roughly equivalent to that of an indoor air film (e.g., R-0.7). This is also needed because
such airspace do provide some nominal value and because some cladding R-values used in design are based on the
assumption of an ideal air space (no air leakage or airflow) which is unrealistic and inappropriate and results in inflated Rvalues for airspaces that are necessarily leaky and/or intended to provide ventilation behind claddings.
Cost Impact: Will not increase the cost of construction
The energy code is currently silent on this matter. Consequently, this proposal provides guidance and options which can result
in reduced construction costs where airspaces are appropriately used to help comply with the code.

CE87-16 Part II :
R402.2.14 (NEW)CRANDELL12878
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: This language will increase the cost of construction (as opposed to what the cost impact states.) Although
this is an important issue, it has to be correct according according to actual testing.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
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R402.2.14 (N1102.2.14) Airspaces. Where the thermal properties of airspaces are used to comply with this code in
accordance with Section R401.2, such airspaces shall be enclosed in an unventilated cavity constructed to minimize airflow
into and out of the enclosed airspace. Airflow shall be deemed minimized where the enclosed airspace is located on the interior
side of the continuous air barrier and is bounded on all sides by building components. Air spaces
Exception: The thermal resistance of not less than 1/2-inch thick (12.7 mm) that are airspaces located on the exterior side of
the continuous air barrier and are adjacent to and behind the exterior wall covering material shall be assigned determined in
accordance with ASTM C1363 modified with an R-value not greater than R-0.7, provided that air-flow entering the R-values
bottom and exiting the top of the cladding material and the exterior airspace at a minimum air film are not included in the
calculations demonstrating compliance with Section R402.1.4 movement rate of 7 cm/sec.
Commenter's Reason: The residential energy committee agreed that CE87-II brings forward an important issue that needs to
be resolved. Fortunately, it was resolved by the commercial energy committee's action to approve CE87-I with a modification
(supported by various interested parties) to clarify appropriate means of qualifying the R-value of vented airspaces. This
proposal makes the same modification to coordinate the residential and commercial energy codes.
Public Comment 2:
Proponent : Theresa Weston, DuPont Protective Solutions, representing DuPont Building Innovations
(theresa.a.weston@dupont.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R402.2.14 (N1102.2.14) Airspaces. Where the thermal properties of airspaces are used to comply with this code in
accordance with Section R401.2, such airspaces shall be enclosed in an unventilated cavity constructed to minimize airflow
into and out of the enclosed airspace. Airflow shall be deemed minimized where the enclosed airspace is located on the interior
side of the continuous air barrier and is bounded on all sides by building components. Air spaces
Exception:
The thermal resistance of not less than 1/2-inch thick (12.7 mm) that are air spaces located on the exterior side of the
continuous air barrier and are adjacent to and behind the exterior wall covering material shall be assigned determined in
accordance with ASTM C1363 modified with an R-value not greater than R-0.7, provided that air-flow entering the R-values
bottom and exiting the top of the cladding material and the exterior air-space at a minimum air film are not included in the
calculations demonstrating compliance with Section R402.1.4 movement rate of 7 cm/sec.
Commenter's Reason: This is the modification that was approved in Part I at the Committee Hearing. As stated in that
committee's reasoning statement, "the modification introduces a test method rather than using a random R-value that cannot be
verified". The test method described has been demonstrated to be able to test commercial products.

Proponent : Lamont Millspaugh, Reflectix Inc., representing Reflectix Inc. (monty.millspaugh@reflectixinc.com)
requests Disapprove.
Commenter's Reason: This proposal has numerous flaws and should be disapproved. The following problems are listed
below:
The stated R-value of R-0.7 is not supported by technical justification.
ASHRAE 90.1 does not limit the R-value.
The "interim solution" of the R-0.7 is unsupported with test data and therefore not appropriate to be included as a code
requirement.
The reason statement contains a confusing discussion on "air leakage". The ASHRAE 90.1 consensus project has agreed
that a region on the interior of the air barrier that is enclosed on all sides with building components and is unventilated
does not experience any "air leakage" that would impact benefit.
The "Cost Impact" is inaccurate – the end result will necessitate additional materials in the assembly to meet thermal
performance within the code requirements – proper evaluation and assignment of air space R-values in conjunction with
other products in the assembly (for example, reflectives) insures accurate cost evaluations.
And, the original language specifies "enclosed airspace located on the interior side of the continuous air barrier" – then
goes on to specify different treatment for air spaces outside of the air barrier – these enclosed air spaces have the same
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characteristics and should not be treated differently.

CE87-16 Part II
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CE89-16
IECC: C402.3.
Proposed Change as Submitted
Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National Roofing
Contractors Association (NRCA) (jwilen@nrca.net)
2015 International Energy Conservation Code
Revise as follows:
C402.3 Roof solar reflectance and thermal emittance. Low-sloped roofs directly above cooled conditioned spaces in
Climate Zones 1, 2 and 3 shall comply with one or more of the options in Table C402.3.
Exceptions: The following roofs and portions of roofs are exempt from the requirements of Table C402.3:
1. Portions of the roof that include or are covered by the following:
1.1.Photovoltaic systems or components.
1.2.Solar air or water-heating systems or components.
1.3.Roof gardens or landscaped roofs.
1.3.Vegetative roofs.
1.4.Above-roof decks or walkways.
1.5.Skylights.
1.6.HVAC systems and components, and other opaque objects mounted above the roof.
2. Portions of the roof shaded during the peak sun angle on the summer solstice by permanent features of the building or
by permanent features of adjacent buildings.
3. Portions of roofs that are ballasted with a minimum stone ballast of 17 pounds per square foot [74 kg/m2] or 23 psf [117
kg/m2] pavers.
4. Roofs where not less than 75 percent of the roof area complies with one or more of the exceptions to this section.
Reason: The purpose of this change is to use terminology consistently throughout the I-Codes. The term "vegetative roof" is
often used within the I-Codes and is defined in Chapter 2 of IBC. Other undefined terms are used in the I-Codes such as: "roof
garden", "vegetated roof" and "landscaped roof".
This change is one of three (the other two address IBC and IFC) and will remove undefined terms in IECC where "vegetative
roof" is appropriate.

Cost Impact: Will not increase the cost of construction
The proposed change is a clarification and does not change the stringency of existing code requirements so the cost of
construction will be unchanged.
CE89-16 : C402.3WILEN AIA CDT
RRO11601
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal accomplishes the intent of CE88-16 without the flawed definition and is therefore the
preferred solution.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
(SEHPCAC@iccsafe.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
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VEGETATIVE ROOF. An assembly of interacting components designed to waterproof a building's top surface that includes, by
design, vegetation and related landspace elements.
C402.3 Roof solar reflectance and thermal emittance. Low-sloped roofs directly above cooled conditioned spaces in
Climate Zones 1, 2 and 3 shall comply with one or more of the options in Table C402.3.
Exceptions: The following roofs and portions of roofs are exempt from the requirements of Table C402.3:
1. Portions of the roof that include or are covered by the following:
1.1.Photovoltaic systems or components.
1.2.Solar air or water-heating systems or components.
1.3.Vegetative roofs.
1.4.Above-roof decks or walkways.
1.5.Skylights.
1.6.HVAC systems and components, and other opaque objects mounted above the roof.
2. Portions of the roof shaded during the peak sun angle on the summer solstice by permanent features of the
building or by permanent features of adjacent buildings.
2
3. Portions of roofs that are ballasted with a minimum stone ballast of 17 pounds per square foot [74 kg/m ] or 23 psf
2
[117 kg/m ] pavers.
4. Roofs where not less than 75 percent of the roof area complies with one or more of the exceptions to this section.
Commenter's Reason: We agree that vegetative roofs should also be listed as one of the features for which the exception
from the cool roof requirement applies. For consistency of application with the other codes, a definition of vegetative roof
should be included. This proposed definition comes from the IBC with amendments approved in Louisville via code change
G24-16.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Public Comment #2 for: Approved as Modified by Public Comment

Public Comment 2:
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.3 Roof solar reflectance and thermal emittance. Low-sloped roofs directly above cooled conditioned spaces in
Climate Zones 1, 2 and 3 shall comply with one or more of the options in Table C402.3.
Exceptions: The following roofs and portions of roofs are exempt from the requirements of Table C402.3:
1. Portions of the roof that include or are covered by the following:
1.1.Photovoltaic systems or components.
1.2.Solar air or water-heating systems or components.
1.3.Roof gardens and landscaped roofs.
1.4.Vegetative roofs.
1.5.Above-roof decks or walkways.
1.6.Skylights.
1.7.HVAC systems and components, and other opaque objects mounted above the roof.
2. Portions of the roof shaded during the peak sun angle on the summer solstice by permanent features of the building or
by permanent features of adjacent buildings.
3. Portions of roofs that are ballasted with a minimum stone ballast of 17 pounds per square foot [74 kg/m2] or 23 psf [117
kg/m2] pavers.
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4. Roofs where not less than 75 percent of the roof area complies with one or more of the exceptions to this section.
Commenter's Reason: The SEHPCAC agrees with the addition of vegetative roofs for the application of this exception. They
are a growing (pun intended) part of the market and provide an appropriate addition to the list of exceptions. However, the two
existing similar features 'roof gardens' and 'landscaped roofs' should not be eliminated from the exception merely because they
may not be as rigorously defined as vegetative roofs.
Contrary to CE89's proponent positions, "landscaped roofs" are well understood in the IBC. Section 1607.12.3.1 of the 2012
IBC was titled "Landscaped Roofs" and for the 2015 IBC was revised to "Vegetative and Landscaped Roofs". The
definition of vegetative roofs was added to the IBC to distinguish the differences between the two types of roofs, not to remove
landscaped roofs from the code. Rooftop gardens and landscaped roofs did not disappear from the 2015 IFC. Section 317,
"Rooftop Gardens and Landscaped Roofs" still exists. Building officials have understood these roof materials for many code
cycles and the IBC and IFC code adoption process has not seen the need to create definitions.
Therefore, there is no reason to remove these roof types from the exception list, just because a third type of roof vegetation
has been added to the building code.
Vegetation acts to cool the roof and should remain in the exception. Roof gardens should remain in the exceptions, as this
allows modular vegetative assemblies and other products that do not meet the precise definition of vegetative roofs. These
products are widely used to meet the vegetative roof requirements of green building codes and standards.
Code change proposals F22-16 would amend the fire code to use the term vegetative roof exclusively. The proposal was
disapproved and should remain disapproved. Vegetative roofs should not be the only acknowledged form of a 'green-ish'
roof.
F186-16 would have eliminated landscaped roof and rooftop garden from the IBC. The terms need to be retained.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Public Comment 3:
Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.3 Roof solar reflectance and thermal emittance. Low-sloped roofs directly above cooled conditioned spaces in
Climate Zones 1, 2 and 3 shall comply with one or more of the options in Table C402.3.
Exceptions: The following roofs and portions of roofs are exempt from the requirements of Table C402.3:
1. Portions of the roof that include or are covered by the following:
1.1.Photovoltaic systems or components.
1.2.Solar air or water-heating systems or components.
1.3.Vegetative Roof gardens and vegetative roofs.
1.4.Above-roof decks or walkways.
1.5.Skylights.
1.6.HVAC systems and components, and other opaque objects mounted above the roof.
2. Portions of the roof shaded during the peak sun angle on the summer solstice by permanent features of the building or
by permanent features of adjacent buildings.
3. Portions of roofs that are ballasted with a minimum stone ballast of 17 pounds per square foot [74 kg/m2] or 23 psf [117
kg/m2] pavers.
4. Roofs where not less than 75 percent of the roof area complies with one or more of the exceptions to this section.
Commenter's Reason: We request approval as modified. "Roof gardens" should not have been deleted from the exception
and is added back in this modification.
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Vegetation acts to cool the roof and should remain in the exception. The addition of roof gardens allows the use of modular
vegetative assemblies and other products that do not meet the precise definition of vegetative roofs. These products are widely
used to meet the cool roof requirements of green building codes and standards. Modular vegetative assemblies are trays that
can be purchased with or without vegetation and placed on roofs, ultimately with vegetation. An example of a modular system is
shown here: http://www.liveroof.com/system-overview/

CE89-16
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CE91-16
IECC: C402.4, C402.4 (2) (New), C402.4.3, C407.5.1.
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE), representing Energy
Efficient Codes Coalition; Jeffrey Harris, representing Alliance to Save Energy; William Prindle, ICF International, representing
Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
C402.4 Fenestration (Prescriptive). Fenestration shall comply with Sections C402.4 through C402.4.4 and Table C402.4.
Daylight responsive controls shall comply with this section and Section C405.2.3.1.
C402.4.3 Maximum U-factor and SHGC. The maximum U-factor and solar heat gain coefficient (SHGC) for fenestration in
commercial buildings more than three stories in height above grade plane shall be as specified in Table C402.4 C402.4(1). The
maximum U-factor and solar heat gain coefficient (SHGC) for fenestration in commercial buildings three stories or less in height
above grade plane shall be as specified in Table C402.4(2).
The window projection factor shall be determined in accordance with Equation 4-5.
PF = A / (Equation 4B
5)
where:
PF

= Projection factor (decimal).

Distance measured horizontally from the furthest continuous
= extremity of any overhang, eave or permanently attached shading
A
device to the vertical surface of the glazing.
Distance measured vertically from the bottom of the glazing to the
= underside of the overhang, eave or permanently attached
B
shading device.
Where different windows or glass doors have different PF values, they shall each be evaluated separately.
TABLE C402.4 (1)
BUILDING ENVELOPE FENESTRATION MAXIMUM U-FACTOR AND SHGC REQUIREMENTS FOR BUILDINGS MORE
THAN THREE STORIES IN HEIGHT ABOVE GRADE PLANE
CLIMATE
ZONE
U-factor
Fixed
fenestration
Operable
fenestration
Entrance doors
SHGC
Orientationa
PF
0.2 ≤ PF
PF ≥ 0.5
U-factor
SHGC

4 EXCEPT
5 AND
MARINE
MARINE 4
Vertical fenestration

1

2

3

6

7

8

0.50

0.50

0.46

0.38

0.38

0.36

0.29

0.29

0.65

0.65

0.60

0.45

0.45

0.43

0.37

0.37

1.10

0.83

0.77

0.77

0.77

0.77

0.77

0.77

SEW
N
SEW
N
SEW
N
SEW
N
SEW
N
SEW
N
SEW N
0.25 0.33 0.25 0.33 0.25 0.33 0.40 0.53 0.40 0.53 0.40 0.53 0.45 NR
0.30 0.37 0.30 0.37 0.30 0.37 0.48 0.58 0.48 0.58 0.48 0.58 NR
NR
0.40 0.40 0.40 0.40 0.40 0.40 0.64 0.64 0.64 0.64 0.64 0.64 NR
NR
Skylights
0.75
0.65
0.55
0.50
0.50
0.50
0.50
0.35
0.35
0.35
0.40
0.40
0.40
NR

SEW
0.45
NR
NR

N
NR
NR
NR

0.50
NR

NR = No requirement, PF = Projection factor.
a. "N" indicates vertical fenestration oriented within 45 degrees of true north. "SEW" indicates orientations other than "N." For
buildings in the southern hemisphere, reverse south and north. Buildings located at less than 23.5 degrees latitude shall use
SEW for all orientations.
TABLE C402.4 (2)
BUILDING ENVELOPE FENESTRATION MAXIMUM U-FACTOR AND SHGC REQUIREMENTS FOR BUILDINGS THREE
STORIES AND LESS IN HEIGHT ABOVE GRADE PLANE
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CLIMATE ZONE

1

2

4 EXCEPT
MARINE

3

5 AND
MARINE 4

6

7

8

Vertical fenestration
U-factor
Curtainwall and
StoreFront

0.50

0.50

0.46

0.38

0.38

0.36

0.29

0.29

Other Fixed and
a
Operable Fenestration

0.50

0.40

0.35

0.35

0.32

0.32

0.32

0.32

Entrance doors

1.10

0.83

0.77

0.77

0.77

0.77

0.77

0.77

0.40

0.40

0.40

0.45

0.45

SHGC
SHGC

0.25

0.25

0.25

Skylights
U-factor

0.75

0.65

0.55

0.50

0.50

0.50

0.50

0.50

SHGC

0.35

0.35

0.35

0.40

0.40

0.40

NR

NR

NR = No requirement.
a. This category of Other Fixed and Operable Fenestration includes all vertical fenestration except Curtainwall, Storefront and
Entrance Doors.
TABLE C407.5.1 (1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING COMPONENT
CHARACTERISTICS

STANDARD REFERENCE DESIGN

Space use classification

Roofs

Walls, above-grade

Walls, below-grade

Floors, above-grade

Floors, slab-on-grade

Same as proposed

Type: Insulation entirely above deck
Gross area: same as proposed
U-factor: as specified in Table C402.1.4
Solar absorptance: 0.75
Emittance: 0.90
Type: Mass wall where proposed wall is mass;
otherwise steel-framed wall
Gross area: same as proposed
U-factor: as specified in Table C402.1.4
Solar absorptance: 0.75
Emittance: 0.90
Type: Mass wall
Gross area: same as proposed
U-Factor: as specified in Table C402.1.4 with
insulation layer on interior side of walls
Type: joist/framed floor
Gross area: same as proposed
U-factor: as specified in Table C402.1.4
Type: Unheated
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PROPOSED DESIGN
The space use classification shall be chosen in
accordance with Table C405.5.2 for all areas of
the building covered by this permit. Where the
space use classification for a building is not
known, the building shall be categorized as an
office building.
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
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Floors, slab-on-grade

F-factor: as specified in Table C402.1.4
Type: Swinging
Opaque doors
Area: Same as proposed
U-factor: as specified in Table C402.1.4
Area
1.The proposed glazing area; where the
proposed glazing area is less than 40 percent of
above-grade wall area.
2.40 percent of above-grade wall area; where
the proposed glazing area is 40 percent or more
Vertical fenestration other of the above-grade wall area.
than opaque doors
U-factor: as specified in Table C402.4(1) or
C402.4(2), in accordance with Section 402.4.3.
SHGC: as specified in Table C402.4(1) or
C402.4(2), in accordance with Section 402.4.3,
except that for climates with no requirement (NR)
SHGC = 0.40 shall be used
External shading and PF: None
Area
1.The proposed skylight area; where the
proposed skylight area is less than 3 percent of
gross area of roof assembly.
2.3 percent of gross area of roof assembly;
where the proposed skylight area is 3 percent or
more of gross area of roof assembly
Skylights
U-factor: as specified in Table C402.4(1) or
C402.4(2), In accordance with Section 402.4.3.
SHGC: as specified in Table C402.4(1) or
C402.4(2), in accordance with Section 402.4.3,
except that for climates with no requirement (NR)
SHGC = 0.40 shall be used.
The interior lighting power shall be determined in
accordance with Section C405.4.2. Where the
occupancy of the building is not known, the
Lighting, interior
lighting power density shall be 1.0 Watt per
square foot (10.7 W/m2 ) based on the
categorization of buildings with unknown space
classification as offices.
The lighting power shall be determined in
accordance with Table C405.5.2(2). Areas and
Lighting, exterior
dimensions of tradable and nontradable surfaces
shall be the same as proposed.
BUILDING COMPONENT
CHARACTERISTICS

STANDARD REFERENCE DESIGN

Internal gains

Same as proposed

Schedules

Same as proposed

2016 ICC PUBLIC COMMENT AGENDA

As proposed
As proposed
As proposed
As proposed

As proposed

As proposed
As proposed
As proposed

As proposed

As proposed
As proposed

As proposed

As proposed

PROPOSED DESIGN
Receptacle, motor and process loads shall be
modeled and estimated based on the space use
classification. All end-use load components
within and associated with the building shall be
modeled to include, but not be limited to, the
following: exhaust fans, parking garage
ventilation fans, exterior building lighting,
swimming pool heaters and pumps, elevators,
escalators, refrigeration equipment and cooking
equipment.
Operating schedules shall include hourly profiles
for daily operation and shall account for
variations between weekdays, weekends,
holidays and any seasonal operation. Schedules
shall model the time-dependent variations in
occupancy, illumination, receptacle loads,
thermostat settings, mechanical ventilation,
HVAC equipment availability, service hot water
usage and any process loads. The schedules
shall be typical of the proposed building type as
determined by the designer and approved by the
jurisdiction.
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Mechanical ventilation
Heating systems

Cooling systems

Service water heatinge

Same as proposed

As proposed, in accordance with Section
C403.2.6.
As proposed
As proposed

Fuel type: same as proposed design
Equipment typea : as specified in Tables
C407.5.1(2) and C407.5.1(3)
Efficiency: as specified in Tables C403.2.3(4)
As proposed
and C403.2.3(5)
Capacityb : sized proportionally to the capacities
As proposed
in the proposed design based on sizing runs,
and shall be established such that no smaller
number of unmet heating load hours and no
larger heating capacity safety factors are
provided than in the proposed design.
Fuel type: same as proposed design
As proposed
Equipment typec : as specified in Tables
As proposed
C407.5.1(2) and C407.5.1(3)
Efficiency: as specified in Tables C403.2.3(1),
As proposed
C403.2.3(2) and C403.2.3(3)
b
Capacity : sized proportionally to the capacities
As proposed
in the proposed design based on sizing runs,
and shall be established such that no smaller
number of unmet cooling load hours and no
larger cooling capacity safety factors are
provided than in the proposed design.
d
Economizer : same as proposed, in
As proposed
accordance with Section C403.3.
Fuel type: same as proposed
As proposed
Efficiency: as specified in Table C404.2
For Group R, as proposed multiplied by SWHF.
For other than Group R, as proposed multiplied
by efficiency as provided by the manufacturer of
the DWHR unit.
Capacity: same as proposed
As proposed
Where no service water hot water system exists
or is specified in the proposed design, no
service hot water heating shall be modeled.

SWHF = Service water heat recovery factor, DWHR = Drain water heat recovery.
a. Where no heating system exists or has been specified, the heating system shall be modeled as fossil fuel. The system
characteristics shall be identical in both the standard reference design and proposed design.
b. The ratio between the capacities used in the annual simulations and the capacities determined by sizing runs shall be the
same for both the standard reference design and proposed design.
c. Where no cooling system exists or no cooling system has been specified, the cooling system shall be modeled as an aircooled single-zone system, one unit per thermal zone. The system characteristics shall be identical in both the standard
reference design and proposed design.
d. If an economizer is required in accordance with Table C403.3 and where no economizer exists or is specified in the
proposed design, then a supply-air economizer shall be provided in the standard reference design in accordance with Section
C403.3.
e. The SWHF shall be applied as follows:
1. Where potable water from the DWHR unit supplies not less than one shower and not greater than two showers, of which
the drain water from the same showers flows through the DWHR unit then SWHF = [1 – (DWHR unit efficiency · 0.36)].
2. Where potable water from the DWHR unit supplies not less than three showers and not greater than four showers, of
which the drain water from the same showers flows through the DWHR unit then SWHF = [1 – (DWHR unit efficiency · 0.33)].
3. Where potable water from the DWHR unit supplies not less than five showers and not greater than six showers, of which
the drain water from the same showers flows through the DWHR unit, then SWHF = [1 – (DWHR unit efficiency · 0.26)].
4. Where Items 1 through 3 are not met, SWHF = 1.0.
Reason: The purpose of this code proposal is to establish prescriptive requirements for more efficient vertical fenestration in
buildings three stories and less. This proposal first separates fenestration requirements for buildings above 3 stories in height
from smaller buildings similar to the division for multifamily residential (R-2) where buildings are separated for purposes of
efficiency requirements. This proposal then uses the more stringent residential requirements for U-factor for vertical
fenestration in the smaller buildings, just as is done for smaller R-2 buildings. U-factor requirements for curtainwall, storefront,
entrance doors and skylights are unchanged from the current commercial building requirements. A simplified version of the
commercial SHGC requirements is also included. Given that these buildings can have up to 30% glazing area, these
improvements in fenestration performance will bring substantial savings for smaller commercial buildings.
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To determine the energy savings impact of these improvements, energy simulations were performed across all climate zones
using the U.S. DOE's Commercial Prototype Building Models for small commercial office buildings. These prototype models
designate characteristics of a typical small commercial office building including, but not limited to, building size, window area,
HVAC system type, lighting type, and occupancy. The models were modified to create a baseline building that aligned with the
2015 IECC and an upgrade that met the proposed fenestration U-factors for each climate zone. These energy simulations
yielded savings from 0.5% to 1.6% and a positive life-cycle cost reduction in all climate zones.
Climate Zone % Savings Life Cycle Cost
CZ 1

0.5%

-$749

CZ 2

0.9%

-$1,263

CZ 3

0.8%

-$823

CZ 4

0.5%

-$407

CZ 5

1.1%

-$925

CZ 6

1.2%

-$943

CZ 7

0.8%

-$627

CZ 8

1.6%

-$1,200

Cost Impact: Will increase the cost of construction
For a small commercial office building, we estimate that the construction cost will increase by approximately $57 to $288 across
all climate zones per the NREL Residential Energy Efficiency Measure Database
(http://www.nrel.gov/ap/retrofits/group_listing.cfm (http://www.nrel.gov/ap/retrofits/group_listing.cfm)). This data source is
relevant as the window types explicitly called out in this proposal are typical of residential construction. Although construction
costs are increased in this proposal, improvements to the window U-factor requirements yield a positive life cycle cost when
analyzed over a 30 year period. The analysis used to assess this efficiency improvement is based on the U.S. DOE's
residential code change methodology.
Climate Incremental
Zone
Cost
CZ 1-2
$172.99
CZ 3
$288.32
CZ 4
$115.33
CZ 5
$149.93
CZ 6
$126.86
CZ 7-8
$57.66

CE91-16 : C402.4FAY12594
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is an arbitrary application of residential code provisions across all building and occupancy types based
only on height. The projection factors are eliminated. A study on occupancy types would be better or the overall glazing percentage
should be studied as an approach. The code should not penalize shorter buildings in order to align with the residential provisions.
The text arbitrarily breaks up the text into short and tall buildings with the idea that certain types of windows are put into each.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects requests
Approve as Submitted.
Commenter's Reason: This change creates a fenestration U-factor/SHGC table in commercial buildings three stories or less.
The committee recommended denial.
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Currently all commercial buildings have the same fenestration requirements. This proposal treats commercial buildings three
stories or less in height similar to residential buildings instead of as a commercial buildings that may be more than three stories
in height. The committee stated that this is an arbitrary application of residential code provisions across all building and
occupancy types based only on height. The AIA believes that this limit has been traditional for residential buildings and is not
capricious. This proposal clarifies which table applies under the standard reference design of the performance path. The
benefits may be small, but they are positive for energy efficiency, so we believe this proposal has merit.
We urge the membership to support the change for approval as submitted.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); William Prindle,
ICF International, representing Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance
Project, representing Building Codes Assistance Project (mguttman@bcapcodes.org); Harry Misuriello, American
Council for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net);
Charlie Haack, ICF International, representing Energy Efficient Codes Coalition requests Approve as Submitted.
Commenter's Reason: CE91 should be approved as submitted because it improves the efficiency requirements for windows
in commercial buildings up to 3 stories in height, using products widely available and proven cost-effective in similar residential
buildings. It is a reasonable approach to achieve significant improvement in the insulating properties for windows in smaller
commercial buildings. We believe that concerns raised at the Committee Action Hearing and the Committee Reason Statement
misunderstand the impact of this proposal, and we offer the following additional clarifications:
This is one of the few envelope-related proposals to the Commercial Provisions of the IECC that will bring about
significant energy savings. As discussed in the original Reason Statement, these improvements would bring about
substantial energy cost savings that are cost effective, by specifying window products that are already included in
residential code prescriptive requirements and widely used in residential buildings. Given the high percentage of window
area in typical commercial buildings and the high U-factors and SHGCs for fenestration as compared with opaque walls, it
is critical that windows perform better from an energy efficiency perspective or that their weaker performance is offset by
other building components.
CE91 essentially requires punched-opening fenestration in commercial buildings 3 stories or less to meet the same Ufactor and SHGC requirements as in the residential code. For many years, commercial fenestration U-factors have been
held back by opponents who claim that certain frame types that achieve more efficient U-factors are not suitable for wind
load requirements in high-rise commercial buildings. This proposal recognizes that a significant number of commercial
buildings are 1-3 stories in height, and, from a U-factor perspective, operate very much like a residential building. If there
are no high-rise specific requirements that apply, there is no reason why the windows in these buildings cannot meet the
more stringent efficiency requirements of the residential code for the same size of buildings.
Under this proposal, curtain wall fenestration and entrance doors would continue to meet the same U-factor requirements
as currently required in the commercial code. Examples raised at the hearing, such as 2-story airport terminals with curtain
walls, would meet the same fenestration U-factor requirements as currently set in the IECC. Likewise, the example of a
mixed-occupancy building with a storefront on the ground floor and two residential stories above would apply the
storefront value for the ground floor, and the operable and fixed fenestration value for the top two floors. Again, this
proposal focuses only on U-factors only for punched-opening windows in low-rise commercial buildings.
We disagree with the Committee Reason Statement, which suggests that a better division might be according to
occupancy types. Occupancy types tell us little about the actual design of the building. Whatever the use or occupancy
type, if a low-rise commercial building has punched-opening windows and has the same height (and associated wind
loads) as a residential building, there is no reason to continue to apply a much weaker separate set of fenestration
requirements that were designed for high-rise office buildings.
The U-factors in the new table are readily achieved by a wide range of products in the marketplace. Many more efficient
products from the residential sphere are already in use in these low-rise commercial buildings and are available for code
compliance.
Given the size of these commercial buildings (one to three stories) and the goal of simplified, more efficient fenestration
requirements for these types of buildings, the SHGC requirements are simplified by removing the projection factor tradeoffs consistent with the residential requirements, which also do not permit such trade-offs.
CE91 uses existing and widespread window technology to bring about a significant improvement in fenestration U-factors in
smaller commercial buildings. We recommend approval as submitted.

CE91-16
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CE92-16
IECC: C402.4.
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Harry Misuriello, American Council for an Energy-Efficient Economy (ACEEE), representing Energy
Efficient Codes Coalition; Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy; William Prindle, ICF
International, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
TABLE C402.4
BUILDING ENVELOPE FENESTRATION MAXIMUM U-FACTOR AND SHGC REQUIREMENTS
CLIMATE
ZONE
U-factor
Fixed
fenestration
Operable
fenestration
Entrance
doors
SHGC
Orientationa
PF
0.2 ≤ PF
PF ≥ 0.5
U-factor
SHGC

4 EXCEPT
5 AND MARINE 4
MARINE
Vertical fenestration

1

2

3

0.50

0.50

0.46

0.38

0.65

0.65

0.60

1.10

0.83

0.77

SEW N SEW N
0.25 0.33 0.25 0.33
0.30 0.37 0.30 0.37
0.40 0.40 0.40 0.40
0.75
0.35

0.65
0.35

6

7

8

0.38

0.36

0.29

0.29

0.45

0.45

0.43

0.37

0.37

0.77

0.77

0.77

0.77

0.77

SEW N
SEW
N
SEW
N
SEW
N
SEW N
0.25 0.33 0.250.40 0.330.53 0.250.40 0.330.53 0.250.40 0.330.53 0.45 NR
0.30 0.37 0.300.48 0.370.58 0.300.48 0.370.58 0.300.48 0.370.58 NR NR
0.40 0.40 0.400.64 0.400.64 0.400.64 0.400.64 0.400.64 0.400.64 NR NR
Skylights
0.55
0.50
0.50
0.50
0.50
0.35
0.40
0.40
0.40
NR

SEW
0.45
NR
NR

0.50
NR

NR = No requirement, PF = Projection factor.
a. "N" indicates vertical fenestration oriented within 45 degrees of true north. "SEW" indicates orientations other than "N." For
buildings in the southern hemisphere, reverse south and north. Buildings located at less than 23.5 degrees latitude shall use
SEW for all orientations.
Reason: The purpose of this proposed code change is to strengthen the SHGC requirement for vertical fenestration in climate
zones 4 - 6 from 0.40 to 0.25, thereby increasing the energy efficiency of vertical fenestration in these climate zones.
Low solar heat gain fenestration is even more critical for commercial buildings than residential buildings in virtually all climate
zones because commercial buildings tend to be internal heat load dominated, and require cooling during far more hours.
Recognizing this fact, the IECC (and ASHRAE 90.1) currently require some degree of solar control in commercial buildings in
all climate zones, by requiring an SHGC of 0.45 or less even in climate zones 7 - 8, 0.40 or less in climate zones 4 – 6; and
0.25 or less in climate zones 1 - 3.
When the 0.40 maximum was established for climate zones 4 - 6, a consideration that may have justified the higher SHGC was
the reduction in visible light that came with lower SHGC glazing at that time. However, this issue has since been addressed
with the introduction of low SHGC glass with much higher visible light transmission resulting from optimizing control of solar
gain outside of the visible light spectrum. As a result, lower SHGCs have already been established for residential buildings in
climate zones 1 -3 (dropping from 0.40 SHGC in the 2006 IECC to 0.25 in the 2012 IECC). A similar benefit can be captured
for commercial buildings in climate zones 4 – 6 by setting the maximum SHGC at 0.25 for these climate zones. The level of
solar heat gain, whether 0.40 or 0.25, is simply a choice of low-e coatings and does not involve significant increases in cost.
The Efficient Windows Collaborative ("EWC") shows how low solar gain, low U-factor and high visible light can now be
achieved with improved glazing (see Image #1; note that these are glass-only values; since NFRC ratings also factor in frames,
the reported SHGC and VT can be expected to be at least 10% lower).
It is well documented that buildings (which account for over 70% of the electricity used in the United States) have the greatest
potential for reducing both energy use and particularly peak electricity use. Peak electricity use is driven by air conditioning
load, which is, in large part, driven by summer solar gain. Lower SHGC windows will translate into substantial energy cost
savings for building owners and a reduced need for utilities to build additional peak generating plants. For example, based on
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U.S. DOE's EnergyPlus office reference buildings and an assumption of 30% fenestration area, we estimate a net energy
savings (heating, cooling and hot water) for this proposed reduction in maximum SHGC to 0.25 ranging between 2% and 5%
depending on the climate zone.
Lower SHGCs also produce increased summer comfort, as also illustrated by the EWC on its website (see Image #2).
According to EWC:
"In summer, strong direct sunlight strikes people and interior surfaces, creating overheating and discomfort. Windows with low
solar heat gain coefficients (http://www.efficientwindows.org/comfort.php) will reduce the solar radiation coming through the
glass and associated discomfort. Low solar heat gain low-E glass (spectrally selective) reduces heat gain while still providing
sufficient light and view."
For all of these reasons, reducing the SHGC prescriptive requirement to 0.25 in climate zones 4 – 6 is justified in order to
reduce energy use and electrical peak demand in commercial buildings.

Cost Impact: Will not increase the cost of construction
Lower SHGCs in climate zones 4-6 can be expected to result in smaller cooling equipment for such buildings, which is likely to
easily offset any cost increase for a lower SHGC, which is generally only the difference in cost for a different SHGC coating, at
most. Reducing SHGC will provide savings to all consumers, and not just the owners or operators of buildings.
CE92-16 : C402.4FAY12755
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is an overreach in terms of energy savings. Big jumps such as proposed make all buildings look like
they are in cooling dominated zones. The text should be occupancy dependent. Multi-family projects have heating as the largest
load, and in large cities, such jumps would penalize such building projects. No calculations were provided to demonstrate the
benefits of the proposed changes.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: The code changes recognizes the changes in technology in building fenestrations and the options to
incorporate them. The committee recommended denial.
The committee stated that "This is an overreach in terms of energy savings. Big jumps such as proposed make all buildings
look like they are in cooling dominated zones. The text should be occupancy dependent. Multi-family projects have heating as
the largest load, and in large cities, such jumps would penalize such building projects. No calculations were provided to
demonstrate the benefits of the proposed changes."
We disagree that there is a difference based occupant responses to solar heat gain. Whatever opening is exposed in any
building of any occupancy will experience the same heat gain and will put a demand on the structure without regard to what is
inside the building. While heating may be the largest load for one occupancy, lowering the solar heat gain will reduce the
energy demand for summer design loads and will reduce costs. At most the simple exchange of window glazing is easily ofset
by the lowering cooling demand.
The AIA urges the membership to support this change as submitted.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); William Prindle,
ICF International, representing Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance
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Project, representing Building Codes Assistance Project (mguttman@bcapcodes.org); Harry Misuriello, American
Council for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net);
Charlie Haack, ICF International, representing Energy Efficient Codes Coalition requests Approve as Submitted.
Commenter's Reason: CE92 should be approved as submitted because it will yield 2-5% additional energy savings in
commercial buildings in climate zones 4–6 at little or no extra cost by improving (reducing) the fenestration SHGC in those
climate zones. SHGC is the percentage of solar heat allowed by the fenestration product into the building. Lower SHGCs in
commercial buildings reduce cooling load, electrical peak demand and energy use and improve summer comfort:
Lower SHGC fenestration is already widely available, and it has been demonstrated cost-effective. This proposal simply
extends the lower SHGC products from climate zones 1-3 into climate zones 4-6, which also have large cooling loads.
California Title 24 already requires 0.22-0.26 SHGC for its nonresidential buildings. These SHGCs were found to be costeffective across the whole state – California's climate varies widely -- covering the equivalent of IECC climate zones 2-6.
The Committee recommended approval of CE94, which also proposed to reduce SHGCs in these climate zones, but by a
much smaller amount. While CE94 will provide minimal energy savings, the reductions proposed in CE92 are far more
robust and justified. There is no reason to stop with the paltry savings achieved by CE94.
More stringent SHGC requirements can allow the builder or design professional to downsize air conditioning equipment,
which will not only save a building owner money at construction, but will provide cost savings every time the equipment is
replaced. Indeed, in our view, the proposed reduced SHGC, which is a result of a change in window coating, is easily paid
for simply by reduced equipment sizes in most cases.
Lower air conditioning loads will not only save the building owner money – they will also contribute to reducing electrical
peak demand. Most utilities – even in the northern portion of the U.S. – are summer-peaking, and any reduction to the
overall system peak will help reduce electricity rates for all consumers.
Improved SHGC will also contribute to occupant comfort, which will mean occupants are less likely to adjust thermostats,
which would use more energy to produce comfort through more cooling. As California concluded in setting its SHGC
requirement at similar levels, the levels of SHGC reduction required by this proposal can be easily achieved without
significantly reducing the amount of visible light, so we do not expect any impact on lighting.
As outlined in the original Reason Statement, the vast majority of commercial buildings are cooling-dominated, even in
northern climate zones. And while the impact on multifamily buildings is not as big, we expect that the additional benefits of
a more comfortable home and smaller air conditioning equipment will far outweigh the very low cost of the upgrade. These
improved SHGC requirements are commonsense, code-effective improvements for multiple building types.
We disagree with the Committee Reason Statement about this being an "overreach" for energy savings. The SHGC values
selected are the same as those already applied in other climate zones and in the state of California, and there are several
different approaches that are capable of achieving these values.
Low SHGC fenestration provides a variety of benefits to multiple types of commercial buildings, as well as high-rise residential
buildings, including energy and cost savings, improved comfort, and electrical peak demand reduction. For these reasons and
all of the reasons outlined in the original proposal, we recommend that CE92 be approved as submitted.

CE92-16
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CE93-16
IECC: C402.4, C402.4.3, C402.4.3 (New), C402.4.3.1 (New).
Proposed Change as Submitted
Proponent : William Fay, representing Energy Efficient Codes Coalition; Charlie Haack, ICF International, representing Energy
Efficient Codes Coalition; Jeffrey Harris, Alliance to Save Energy, representing Alliance to Save Energy; Harry Misuriello,
American Council for an Energy-Efficient Economy (ACEEE), representing Energy Efficient Codes Coalition; William Prindle,
ICF International, representing Energy Efficient Codes Coalition
2015 International Energy Conservation Code
Revise as follows:
TABLE C402.4
BUILDING ENVELOPE FENESTRATION MAXIMUM U-FACTOR AND SHGC REQUIREMENTS

CLIMATE ZONE
U-factor
Fixed
fenestration
Operable
fenestration
Entrance doors
SHGC
Orientationa
All Vertical
FenestrationPF
0.2 ≤ PF
PF ≥ 0.5

4 EXCEPT
5 AND
MARINE
MARINE 4
Vertical fenestration

1

2

3

6

7

8

0.50

0.50

0.46

0.38

0.38

0.36

0.29

0.29

0.65

0.65

0.60

0.45

0.45

0.43

0.37

0.37

1.10

0.83

0.77

0.77

0.77

0.77

0.77

0.77

SEW

N

SEW

N

SEW

N

SEW

N

SEW

N

SEW

N

SEW

N

SEW

N

0.25

0.33

0.25

0.33

0.25

0.33

0.40

0.53

0.40

0.53

0.40

0.53

0.45

NR

0.45

NR

0.30
0.40

0.37
0.40

0.30
0.40

0.37
0.40

0.30
0.40

0.37 0.48 0.58
0.40 0.64 0.64
Skylights
0.55
0.50
0.35
0.40

0.48
0.64

0.58
0.64

0.48
0.64

0.58
0.64

NR
NR

NR
NR

NR
NR

NR
NR

U-factor
SHGC

0.75
0.35

0.65
0.35

0.50
0.40

0.50
0.40

0.50
NR

0.50
NR

NR = No requirement, PF = Projection factor.
a. "N" indicates vertical fenestration oriented within 45 degrees of true north. "SEW" indicates orientations other than "N." For
buildings in the southern hemisphere, reverse south and north. Buildings located at less than 23.5 degrees latitude shall use
SEW for all orientations.
C402.4.3 Maximum U-factor and SHGC. The maximum U-factor and solar heat gain coefficient (SHGC) for fenestration shall
be as specified in Table C402.4.
The window projection factor shall be determined in accordance with Equation 4-5.
PF =
A/B
where:

(Equation 45)

PF = Projection factor (decimal).
Distance measured horizontally from the furthest continuous
A = extremity of any overhang, eave or permanently attached shading
device to the vertical surface of the glazing.
Distance measured vertically from the bottom of the glazing to the
B = underside of the overhang, eave or permanently attached
shading device.
Where different windows or glass doors have different PF values, they shall each be evaluated separately.
Add new text as follows:
TABLE C402.4.3
FENESTRATION SHGC MULTIPLIERS
PROJECTION FACTOR
ALL ORIENTATIONS
0.2 ≤ PF < 0.40
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0.40 ≤ PF < 0.60

0.74

0.60 ≤ PF < 0.80

0.61

0.80 ≤ PF < 1.00

0.51

C402.4.3.1 SHGC adjustment for projection factor Where the fenestration projection factor for a specific vertical
fenestration product is greater than or equal to 0.2, the SHGC of that fenestration product shall be reduced by multiplying the
product SHGC by the multiplier specified in Table C402.4.3 that corresponds with the projection factor.
The window projection factor shall be determined in accordance with Equation 4-5.
PF = A/B

(Equation 45)

Where:
PF= Projection factor (decimal).
Distance measured horizontally from the furthest continuous
A = extremity of any overhang, eave or permanently attached shading
device to the vertical surface of the glazing.
Distance measured vertically from the bottom of the glazing to the
B = underside of the overhang, eave or permanently attached
shading device.
Where different windows or glass doors have different PF values, they shall each be evaluated separately.

Reason: The purpose of this proposed code change is to restore the simpler and more stringent SHGC values from the 2012
IECC and ASHRAE 90.1-2013 (see Tables 5.5-1 through 5.5-8) and to implement a simplified projection factor multiplier based
on ASHRAE 90.1-2013 Table 5.5.4.4.1.
It should be noted that proposed Table C402.4.3 reflects ASHRAE projection factor values, but has been condensed from 9
projection factor ranges to 4 ranges and from two different orientations to a single orientation (the value for "All Other
Orientations") in order to simplify the application of the table. The proposed Table uses the most conservative values for each
of the four ranges. This proposal will improve efficiency under the code, simplify the application of these requirements, and
reduce the potential for confusion in the application of this trade-off.
See R. Hart, et. al., National Cost-Effectiveness of ANSI/ASHRAE/IES Standard 90.1-2013 (Jan. 2015),
https://www.energycodes.gov/sites/default/files/documents/Cost-effectiveness_of_ASHRAE_Standard_90-1-2013-Report.pdf
(https://www.energycodes.gov/sites/default/files/documents/Cost-effectiveness_of_ASHRAE_Standard_90-1-2013-Report.pdf).

Bibliography: National Cost-Effectiveness of ANSI/ASHRAE/IES Standard 90.1-2013, R. Hart, et. al., January 2015,
https://www.energycodes.gov/sites/default/files/documents/Cost-effectiveness_of_ASHRAE_Standard_90-1-2013-Report.pdf
(https://www.energycodes.gov/sites/default/files/documents/Cost-effectiveness_of_ASHRAE_Standard_90-1-2013-Report.pdf).

Cost Impact: Will not increase the cost of construction
In most cases, there is little or no additional cost to meet the SHGC requirement since the U-factor requirements for the
windows are likely to already require low-e, making SHGC only a function of which low-e coating is selected. In addition, lower
SHGC would result in lower cooling loads and likely smaller-sized equipment at a lower cost. Finally, it is unlikely this exception
is used very much given the cost of overhangs and the nature of the exception.
This proposal also aligns with ASHRAE 90.1-2013, which has been determined by the U.S. DOE to be cost-effective.
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CE93-16 : C402.4FAY12759
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal: makes the code more complicated, deletes the important orientation aspect, eliminates
simple to use table, and increases the cost of construction without benefit. Comparing to a DOE analysis for the 2013 standard is
not appropriate because the analysis gives the total energy savings for the standard as opposed to savings for each aspect.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: This change simplifies accounting for Projection Factor, and strengthens SHGC requirements. The
committee recommended denial.
The committee stated that the proposal makes the code more complicated, deletes the important orientation aspect, eliminates
simple to use table, and increases the cost of construction without benefit. However, Projection Factor (PF) credits buildings
with projection overhangs above fenestration. Ideally, projections protect buildings from solar heat gain. In reality, low SHGC
windows are much more effective, and credit for overhangs that allow high SHGC windows should be reduced. This proposal
simplifies code language on PFs and recognizes the effectiveness of high SHGC window films by restoring the more efficient
SHCG values of the 2012 IECC.
AIA asks the membership to support this change as submitted.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); William Prindle,
representing Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance Project, representing
Building Codes Assistance Project (mguttman@bcapcodes.org); Harry Misuriello, American Council for an EnergyEfficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net); Charlie Haack, ICF
International, representing Energy Efficient Codes Coalition requests Approve as Submitted.
Commenter's Reason: CE93 should be approved as submitted because it simplifies and improves the fenestration SHGC
requirements for the IECC across all climate zones and recaptures energy savings lost in the revisions to the 2012 IECC. The
residential and commercial IECC prescriptive tables (and the corresponding tables in ASHRAE 90.1) historically have always
established a single SHGC requirement that applied irrespective of orientation. The 2015 IECC changed that by adding a total
of 6 potential SHGC requirements for each climate zone, depending on orientation or projection factor. This change created
several problems, but the most significant problem is that the 2015 IECC SHGC requirement is less stringent than the
2012 IECC.
For example, the 2015 IECC permits up to a 0.33 SHGC in climate zone 1, even where there is no window overhang. By
contrast, the 2012 IECC requires a 0.25 SHGC for all orientations. The SHGC is only permitted to be increased where there is
an actual projection factor over the window, according to a specific calculation. It does not make any sense to weaken the
SHGC requirements in a code update – particularly in commercial buildings that tend to be cooling-dominated.
CE93 corrects this code rollback from last cycle by restoring the single SHGC requirement for each climate zone, and adopts a
simplified version of the ASHRAE projection factor table (ASHRAE 90.1-2013 Table 5.5.4.4.1) to award credit for actual
projection factors. This makes the IECC approach to projection factors consistent with ASHRAE. This proposal both
strengthens and simplifies the IECC, while making it more consistent with ASHRAE 90.1 on a key technical issue (projection
factor) and we urge approval as submitted.

CE93-16
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CE96-16
IECC: C402.4.1, C402.4.1.2, C402.4.2.
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
C402.4.1 Maximum area. The vertical fenestration area (not including opaque doors and opaque spandrel panels) shall not
be greater than 30 percent of the gross above-grade wall area. The skylight area shall not be greater than 3 percent of the
gross roof area.
Exception: The skylight area shall not be limited to 3 percent of the gross roof area where required for compliance with
Section C402.4.2.
C402.4.1.2 Increased skylight area with daylight responsive controls. The skylight area shall be permitted to be not more
than 5 percent of the roof area provided daylight responsive controls
Where daylight responsive controls complying with Section C405.2.3.1 are installed provided in daylight zonesdaylight zones
under skylights, the allowed skylight area shall be increased to not greater than 5 percent of the gross roof area.
Exception: The skylight area shall not be limited to 5 percent of the gross roof area where required for compliance with
Section C402.4.2.
C402.4.2 Minimum skylight fenestration area. In an
Skylights shall be provided in enclosed space spaces greater than 2,500 square feet (232 m2) in floor area, directly under a
roof with not less than 75 percent of the ceiling area with a ceiling height greater than 15 feet (4572 mm), and used as an
office, lobby, atrium, concourse, corridor, storage space, gymnasium/exercise center, convention center, automotive service
area, space where manufacturing occurs, nonrefrigerated warehouse, retail store, distribution/sorting area, transportation depot
or workshop, the . The total daylight zone under skylights shall be not less than half the floor area and shall provide comply
with one of the following:
1. A minimum skylight area to daylight zone under skylights of not less than 3 percent where all skylights have a VT of at
least 0.40 as determined in accordance with Section C303.1.3.
2. A minimum skylight effective aperture of at least 1 percent, determined in accordance with Equation 4-4.

(Equation 4-4)

where:
Skylight
area

= Total fenestration area of skylights.

Skylight
VT

= Area weighted average visible transmittance of skylights.

WF

Area weighted average well factor, where well factor is 0.9
= if light well depth is less than 2 feet (610 mm), or 0.7 if light
well depth is 2 feet (610 mm) or greater.

Measure vertically from the underside of the lowest point
Light well
= of the skylight glazing to the ceiling plane under the
depth
skylight.
Exception:Skylights above daylight zones of enclosed spaces are not required in:
1. Buildings in Climate Zones 6 through 8.
2. Spaces where the designed general lightingpower densities are less than 0.5 W/ft2 (5.4 W/m2).
3. Areas where it is documented that existing structures or natural objects block direct beam sunlight on at least half
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of the roof over the enclosed area for more than 1,500 daytime hours per year between 8 a.m. and 4 p.m.
4. Spaces where the daylight zone under rooftop monitors is greater than 50 percent of the enclosed space floor
area.
5. Spaces where the total area minus the area of daylight zones adjacent to vertical fenestration is less than 2,500
2
square feet (232 m ), and where the lighting is controlled according to Section C405.2.3 C405.2.5.
Reason: Establishing a maximum skylight area of 3% or 5% of the roof area in Sections C402.4.1 and C402.4.1.2 conflicts
with the requirements and intent of Section C402.4.2. Section C402.4.2 requires that minimum toplighting be
provided in certain, specific large open commercial spaces to the extent that at least half of the floor area is toplit (in a daylight
zone under skylights). It also requires a minimum ratio of skylight area to toplight area of 3%. Restricting the skylight area to
either 3% or 5% of the roof area increases the difficulty, and in some cases the cost, of complying with this provision
particularly in buildings that consist primarily of such large, open commercial spaces.
Consider, for example, a 10,000 sq. ft. retail store. In this case, a fairly high percentage of the building (perhaps as high as
90%) might be required to have toplighting (i.e. the space has a ceiling height greater than 15 feet, and is used as storage or
retail space). So in this case, the toplighting requirements apply to 9000 sq. ft. of the building, and at least 4500 sq. ft must be
toplight, with a minimum skylight area of 4500 x 0.03 = 135 sq. ft. At the same time, 4500 sq. ft. of the space must be toplighted
with no more than 10,000 x 0.05 = 500 sq. ft of skylight (assuming 5% since the space to be toplighted must be equipped with
automatic lighting controls).
Toplighting 4500 sq. ft. with 500 sq. ft of skylights in a space with a 15 foot ceiling can be accomplished, but it requires multiple
skylights distributed over the entire area to be toplighted. If a single 5 ft by 10 ft skylight were used, for example, it would only
toplight (5 + 2(0.7)15)(10 + 2(0.7)15) = 806 sq. ft. In this case 6 such skylights would need to be used, which of course would
exceed the 500 sq. ft. of skylight area permitted for the entire building. If there are vertical obstructions in the storage area,
such as floor to ceiling storage racks, the problem is compounded even more. The problem can be solved by providing multiple
skylights distributed over the roof of the building, but the cost goes up with each roof opening provided.
Another example is a gymnasium/exercise center. Although the primary space is likely to be large and open, and the
requirements of Section C402.4.2 would not apply to certain other spaces such as locker rooms and office, there may very well
be a third type of space to which they do apply, but which are separated from the primary space by floor to ceiling walls. These
spaces include racquetball courts, dance studios and fitness rooms (rooms with exercise equipment).
In this case the percentage of the total building to which the toplighting requirements apply may be less than that of the
previous example. But the area provided with toplighting by some of the skylights may be severely reduced due to the presence
of vertical obstructions which prevent the distribution of toplighting from one space to another.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
The intent of the proposal is to coordinate the provisions for maximum skylights and minimum skylights. The clarity may result
in more or fewer skylights in certain designs, but should not affect the cost of construction.
CE96-16 :
C402.4.1COLLINS11554
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Section 402.4.2 needs to state a maximum limit on skylight area.
Assembly Action:

None
Individual Consideration Agenda
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Public Comment 1:
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.4.1 Maximum area. The vertical fenestration area (not including opaque doors and opaque spandrel panels) shall not
be greater than 30 percent of the gross above-grade wall area. The skylight area shall not be greater than 3 percent of the
gross roof area.
Exception: The skylight area shall not be limited to 3 percent of the gross roof area where required for compliance with
Section C402.4.2.
C402.4.1.2 Increased skylight area with daylight responsive controls. Where daylight responsive controls complying with
Section C405.2.3.1 are provided in daylight toplit zones under skylights, the allowed skylight area shall not be increased to
not greater than 5 percent of the gross roof area.
Exception: The skylight area shall not be limited to 5 percent of the gross roof area where or that required for compliance
with Section C402.4.2 C402.1.2, Item 1, whichever is greater.

Commenter's Reason: Restricting skylight area to no more than 5 or 6 (based upon approval of CE97 during the CAH)
percent of the roof area in Section C402.4.1.2 conflicts with the intent and requirements of Section C402.4.2. Section C402.4.2
requires that minimum toplighting, along with automatic lighting controls, be provided in certain, specific large open commercial
spaces to the extent that at least half of the floor area is toplit (in a daylight zone under skylights).
C402.4.2 also requires a minimum ratio of skylight area to toplight area of 3% or a minimum skylight effective aperture of 1%.
Both of these factors relate to the amount of light that will enter the building through these openings during daylight hours.
Restricting the skylight area to 5 or 6 percent of the roof area increases the difficulty, and in some cases the cost, of complying
with this provision in buildings that consist primarily of large, open spaces. Depending upon the geography of the space
complying with both the maximum area restriction and minimum area requirement may not be possible.
The reason statement for the original proposal gave examples of this with regards to a large open commercial space, and a
fitness/gymnasium facility. Many other examples could be developed for other types of spaces based upon its shape and use.
Although the IECC-Commercial committee appeared to recognize the potential conflict that occurs, they were concerned that
the initial proposal, as submitted, does not establish any maximum skylight area when the exception applied. It was not the
intent of the SEHPCAC to remove all area restrictions when the exception applied, but merely to establish the area needed to
comply with Section C402.4.2 as the maximum skylight area.
This Public Comment revises the original proposal to clarify that intent. It specifically limits the skylight area to either 5 or 6%, or
that required to comply with Item 1 of Section C402.4.2, if needed. The Public Comment specifically references only Item 1 of
Section C402.4.2 because it provides a fixed skylight area, based upon a minimum skylight VT of 0.4.
Also, the proposal removes the exception from Section C402.4.1 without substitution. Since Section C402.4.2 requires
automatic daylighting controls, permitting the skylight area to be greater than the prescriptive limit would only be applicable to
Section C402.4.1.2, and not C402.4.1.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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CE99-16
IECC: C402.4.2.
Proposed Change as Submitted
Proponent : Eric Makela, Cadmus Group, representing Northwest Energy Codes Group
2015 International Energy Conservation Code
Revise as follows:
C402.4.2 Minimum skylight fenestration area. In an enclosed space greater than 2,500 square feet (232 m2) in floor area,
directly under a roof with not less than 75 percent of the ceiling area with a ceiling height greater than 15 feet (4572 mm), and
used as an office, lobby, atrium, concourse, corridor, storage space, gymnasium/exercise center, convention center, automotive
service area, space where manufacturing occurs, nonrefrigerated warehouse, retail store, distribution/sorting area,
transportation depot or workshop, the total daylight zone under skylights shall be are required to provide toplight daylight zone
area not less than half the floor area and shall provide one of the following:
1. A minimum skylight area to toplight daylight zone under skylights area of not less than 3 percent where all skylights
have a VT of at least 0.40 as determined in accordance with Section C303.1.3.
2. A minimum skylight effective aperture of at least 1 percent, determined in accordance with Equation 4-4.

(Equation 4-4)

where:
Skylight
area

= Total fenestration area of skylights.

Skylight
VT

= Area weighted average visible transmittance of skylights.

WF

Area weighted average well factor, where well factor is 0.9
= if light well depth is less than 2 feet (610 mm), or 0.7 if light
well depth is 2 feet (610 mm) or greater.

Measure vertically from the underside of the lowest point
Light well
= of the skylight glazing to the ceiling plane under the
depth
skylight.
Exception:Skylights above daylight zones of enclosed spaces are not required in:
1. Buildings in Climate Zones 6 through 8.
2. Spaces where the designed combined total general lightingand specific application power densities are density is
less than 0.5 W/ft2 (5.4 W/m2).
3. Areas where it is documented that existing structures or natural objects block direct beam sunlight on at least half
of the roof over the enclosed area for more than 1,500 daytime hours per year between 8 a.m. and 4 p.m.
4. Spaces where the daylight zone under rooftop monitors is greater than 50 percent of the enclosed space floor
area.
5. Spaces where the total floor area minus the area of sidelight daylight zones adjacent to vertical fenestration zone
area is less than 2,500 square feet (232 m2), and where the lighting in the daylight zone is controlled according to
in accordance with Section C405.2.3.
Reason: The goal of the code change proposals to Section C402.4.2 is to improve clarity regarding how the skylight daylight
zone requirement in this provision is defined. Currently the IECC uses the term "toplighting" and not "daylighting under
skylights." This proposal modifies the terminology for consistency. The proposal also limits projects that are eligible for
Exception 2 by including both general area and specific application lighting power for the 0.5 watts per sf exception. This
would increase the energy savings an additional $384 to $408 per year over the current estimated energy savings.
Bibliography: Energy Center of Wisconsin
Cost Impact: Will increase the cost of construction
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The additional energy cost for this proposal will be $2.00—$2.50 per square foot of floor area for buildings that were exempt
under the 2015 IECC under the lighting power density exemption (see Exemption 2).
Skylight's average installed cost is $25—$45 per sf of skylight assembly area. At 5% roof area, the overall cost is $1.25—$2.25
per sf of floor area. Daylighting controls cost is $0.50—$1.00 per sf of floor area. Total installed cost of skylights and
daylighting controls $2.00—$2.50 per square foot of floor area.

CE99-16 :
C402.4.2MAKELA12461
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal conflicts with CE98-16 which was recommended for approval. It is not the intent of the code
to include specific lighting.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Eric Makela, representing Northwest Energy Codes Group (eric.makela@cadmusgroup.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.4.2 Minimum skylight fenestration area. In an enclosed space greater than 2,500 square feet (232 m2) in floor area,
directly under a roof with not less than 75 percent of the ceiling area with a ceiling height greater than 15 feet (4572 mm), and
used as an office, lobby, atrium, concourse, corridor, storage space, gymnasium/exercise center, convention center, automotive
service area, space where manufacturing occurs, nonrefrigerated warehouse, retail store, distribution/sorting area,
transportation depot or workshop, skylights are required to provide the total toplight daylight zone area daylight zone shall be
not less than half the floor area and shall provide one of the following:
1. A minimum skylight area to toplight daylight zone area of not less than 3 percent where all skylights have a VT of at
least 0.40 as determined in accordance with Section C303.1.3.
2. A minimum skylight effective aperture of at least 1 percent, determined in accordance with Equation 4-4.
(Equation 4-4)
where:
Skylight
area

= Total fenestration area of skylights.

Skylight
VT

= Area weighted average visible transmittance of skylights.

WF

Area weighted average well factor, where well factor is 0.9
= if light well depth is less than 2 feet (610 mm), or 0.7 if light
well depth is 2 feet (610 mm) or greater.

Measure vertically from the underside of the lowest point
Light well
= of the skylight glazing to the ceiling plane under the
depth
skylight.
Exception: Skylights above daylight zones of enclosed spaces are not required in:
2.1.Buildings in Climate Zones 6 through 8.
2.2.Spaces where the combined total general lighting and specific application additional interior lighting power density is
less than 0.5 W/ft2 (5.4 W/m2).
2.3.Areas where it is documented that existing structures or natural objects block direct beam sunlight on at least half of
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the roof over the enclosed area for more than 1,500 daytime hours per year between 8 a.m. and 4 p.m.
2.4.Spaces where the daylight zone under rooftop monitors is greater than 50 percent of the enclosed space floor area.
2.5.Spaces where the total floor area minus the area of sidelight daylight zone area zones is less than 2,500 square feet
2
(232 m ), and where the lighting in the daylight zone is controlled in accordance with Section C405.2.3.
Commenter's Reason: Code Change Proposal CE99-16 made changes to terminology used to identify daylighting under
skylights and next to vertical fenestration similar to CE98-16. CE99-16 also proposed modifications to Exception 2, changing
2
2
the exception from less than 0.5 W/ft for general lighting only to less than 0.5 W/ft for general and additional interior lighting
installed in the building e.g. retail display lighting, closing a loophole in the code. CE99-16 used incorrect terminology, "specific
application lighting," to describe this lighting. This Public Comment corrects the terminology used by referencing "additional
interior lighting" (see Section C405.4.2.2.1) that regulates retail display lighting.
2
The additional interior lighting power allowances for retail exceed 0.5 W/ft in all cases which could result in cases where the
2
2
general lighting is less than 0.5 W/ft but the retail lighting installed is 0.6 W/ft for example. Large outdoor stores (e.g.
Cabelas or Bass Pro Shops) that display ATVs and boats, under large roof areas could install only display lighting at 0.6 W/ft2
2
(see Retail Area 2) and general lighting at much lower 0.5 W/ft exempting the store from this requirement. This proposed
change would close this loophole in the exemption.
This proposed modification, currently adopted as part of Washington State Nonresidential Energy Code, is shown to save and
additional $384 to $408 per year over the current estimated energy savings.
This Public Comment also incorporates the changes approved in CE 98 that changed the terminology from "daylight zones
under skylights" to toplight and "daylight zones next to vertical fenestration" to sidelight. This was done to ensure consistent
terminology was used throughout the code.
Cost Estimate
The additional energy cost for this proposal will be $2.00—$2.50 per square foot of floor area for buildings that were exempt
under the 2015 IECC under the lighting power density exemption (see Exemption 2).

CE99-16
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CE102-16
IECC: C402.4.4 (New), C405.2.3, C405.2.3.1, C405.2.3.2, C405.2.3.3.
Proposed Change as Submitted
Proponent : Shaunna Mozingo, representing Colorado Chapter of ICC Energy Code Development Committee
(smozingo@coloradocode.net)
2015 International Energy Conservation Code
Add new text as follows:
C402.4.4 Daylight Zones Daylight zones referenced in Sections C402.4.1.1 through C402.4.3.2 or Section C405.2.3 shall
comply with Section C402.4.4.1 and C402.4.4.2, as applicable.
Revise as follows:
C405.2.3.2 C402.4.4.1 Sidelight daylight zone. The sidelight daylight zone is the floor area adjacent to vertical fenestration
which complies with all of the following:
1. Where the fenestration is located in a wall, the daylight zone shall extend laterally to the nearest full-height wall, or up
to 1.0 times the height from the floor to the top of the fenestration, and longitudinally from the edge of the fenestration
to the nearest full-height wall, or up to 2 feet (610 mm), whichever is less, as indicated in Figure C405.2.3.2(1
C402.4.4.1(1).
2. Where the fenestration is located in a rooftop monitor, the daylight zone shall extend laterally to the nearest obstruction
that is taller than 0.7 times the ceiling height, or up to 1.0 times the height from the floor to the bottom of the
fenestration, whichever is less, and longitudinally from the edge of the fenestration to the nearest obstruction that is
taller than 0.7 times the ceiling height, or up to 0.25 times the height from the floor to the bottom of the fenestration,
whichever is less, as indicated in Figures C405.2.3.2(2 C402.4.4.1(2) and C405.2.3.2(3 C402.4.4.1(3).
3. The area of the fenestration is not less than 24 square feet (2.23 m2).
4. The distance from the fenestration to any building or geological formation which would block access to daylight is
greater than the height from the bottom of the fenestration to the top of the building or geologic formation.
5. Where located in existing buildings, the visible transmittance of the fenestration is not less than 0.20.
C405.2.3.3 C402.4.4.2 Toplight daylight zone. The toplight daylight zone is the floor area underneath a roof fenestration
assembly which complies with all of the following:
1. The daylight zone shall extend laterally and longitudinally beyond the edge of the roof fenestration assembly to the
nearest obstruction that is taller than 0.7 times the ceiling height, or up to 0.7 times the ceiling height, whichever is less,
as indicated in Figure C405.2.3.3 C402.4.4.2.
2. No building or geological formation blocks direct sunlight from hitting the roof fenestration assembly at the peak solar
angle on the summer solstice.
3. Where located in existing buildings, the product of the visible transmittance of the roof fenestration assembly and the
area of the rough opening of the roof fenestration assembly divided by the area of the daylight zone is not less than
0.008.
C405.2.3 Daylight-responsive controls. Daylight-responsive controls complying with Section C405.2.3.1 shall be provided to
control the electric lights within daylight zones in the following spaces:
1. Spaces with a total of more than 150 watts of general lighting within sidelight daylight zones complying with Section
C405.2.3.2 C402.4.4.1. General lighting does not include lighting that is required to have specific application control in
accordance with Section C405.2.4.
2. Spaces with a total of more than 150 watts of general lighting within toplight daylight zones complying with Section
C405.2.3.3 C402.4.4.2.
Exceptions: Daylight responsive controls are not required for the following:
1. Spaces in health care facilities where patient care is directly provided.
2. Dwelling units and sleeping units.
3. Lighting that is required to have specific application control in accordance with Section C405.2.4.
4. Sidelight daylight zones on the first floor above grade in Group A-2 and Group M occupancies.
C405.2.3.1 Daylight-responsive control function. Where required, daylight-responsive controls shall be provided within
each space for control of lights in that space and shall comply with all of the following:
1. Lights in toplight daylight zones in accordance with Section C405.2.3.3 C402.4.4.2 shall be controlled independently of
lights in sidelight daylight zones in accordance with Section C405.2.3.2 C402.4.4.1.
2. Daylight responsive controls within each space shall be configured so that they can be calibrated from within that
space by authorized personnel.
3. Calibration mechanisms shall be readily accessible.
4. Where located in offices, classrooms, laboratories and library reading rooms, daylight responsive controls shall dim
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lights continuously from full light output to 15 percent of full light output or lower.
5. Daylight responsive controls shall be capable of a complete shutoff of all controlled lights.
6. Lights in sidelight daylight zones in accordance with Section C405.2.3.2 C402.4.4.1 facing different cardinal
orientations [i.e., within 45 degrees (0.79 rad) of due north, east, south, west] shall be controlled independently of each
other.
Exception: Up to 150 watts of lighting in each space is permitted to be controlled together with lighting in a
daylight zone facing a different cardinal orientation.
Reason: When going through the code to do plan review and we get to Section C402.4.1.1 because they are trying to
increase the allowed glazing area, we see this requirement for 50% of the net floor area to be within a daylight zone.
What does that mean? Well, daylight zone is italicized so that means there is a definition for it, let's go there.
The definition says that it is the portion of a building's interior floor area that is illuminated by natural light. Ok, that's helpful.
So if half of my floor area is illuminated by natural light I'm good? Seems like it but how do I measure that at plan review? I look
around the rest of this section and there is no where that it tells me what to do so I just forget about it for now.
It isn't until I'm nearing the end of my energy code plan review and get to the lighting controls section and all of the sudden
there are these pictures and definitions of toplight daylight zone and sidelight daylight zone. Wait! Are these what they were
talking about back in the envelope section in C402? Now I have to go back and re-evaluate my envelope compliance, now that
I know what they were talking about.
That can't be the way it's done. So what are our options?
Option 1: go through all of C402.4 and every where it mentions daylight zone, add a reference to Sections C405.2.3.2 and
C405.2.3.3. You would need to do that in 11 places.
Option 2: Bring the definitions and pictures from C405.2.3.2 and C405.2.3.3 over into C402.4 and then renumber everything
after it.
Option 3: Bring the definitions and pictures from C405.2.3.2 and C405.2.3.3 over into the definitions chapter in its entirety, but
some of that is not just definition, it's requirements that don't belong in a definition.
So what did we do?
Our first attempt was to redefine the terms without bringing all of the requirements into the definition and then putting a pointer
to the place where the requirements were. We even had precedence where in the IBC a definition references a code section
when talking about Wind Borne Debris. But after trying and trying to use the code for plan review it was determined that we
needed to just go with option 2 and bring everything that dealt with what a daylight zone is and how to measure it over into the
section of the code where it is needed. It was the harder option but the right one. Daylight Zones are a function of the thermal
envelope and need to be in the envelope section. Daylight Responsive Controls are a lighting control function and should
remain in the lighting controls section. We changed the references in the lighting control section to point back to the new
sections in the envelope.
We created a new Section C402.4.4, moving the existing one down and renumbering everything after that. The placement into
C402.4.4 was made because these daylight zones are mentioned in Sections C402.4.2 and C402.4.3 and we couldn't
determine which of those sections should actually receive the moved information so we put it after all of it and made cross
references to the new section. It does seem complicated but once you actually see it and try to use it, we believe it will all
make sense and be much easier.
NOTE: Our proposal moves the Figures too but I couldn't make it happen in CDP access.
Figure C405.2.3.2 (1) is now Figure C402.4.4.1(1)
Figure C405.2.3.2 (2) is now Figure C402.4.4.1(2)
Figure C405.2.3.2 (3) is now Figure C402.4.4.1(3)
Figure C405.2.3.3 is now Figure C402.4.4.2
Our Theme: A Code for the End User
Is the code section completely understandable to the end user?
Is the code section or requirement easy to find?
Is the code requirement even doable in the real world?
Will the code requirement really save energy or only on paper?

Cost Impact: Will not increase the cost of construction
There are no new requirements in this proposal, simply moved text from one section to another for ease of use.
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CE102-16 :
C402.4.4 (NEW)MOZINGO12927
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
C402.4.4 Daylight Zones Daylight zones referenced in Sections C402.4.1.1 through C402.4.3.2 or Section C405.2.3 shall comply
with Section C402.4.4.1 and C402.4.4.2, as applicable. Daylight zones shall include toplit zones and sidelit zones.
C402.4.4.1 Sidelight daylight Sidelit zone. The sidelight sidelitdaylight zone is the floor area adjacent to vertical fenestration
which complies with all of the following:
1. Where the fenestration is located in a wall, the daylight sidelit zone shall extend laterally to the nearest full-height wall, or
up to 1.0 times the height from the floor to the top of the fenestration, and longitudinally from the edge of the fenestration to
the nearest full-height wall, or up to 2 feet (610 mm), whichever is less, as indicated in Figure C402.4.4.1(1).
2. Where the fenestration is located in a rooftop monitor, the daylight zone shall extend laterally to the nearest obstruction
that is taller than 0.7 times the ceiling height, or up to 1.0 times the height from the floor to the bottom of the fenestration,
whichever is less, and longitudinally from the edge of the fenestration to the nearest obstruction that is taller than 0.7 times
the ceiling height, or up to 0.25 times the height from the floor to the bottom of the fenestration, whichever is less, as
indicated in Figures C402.4.4.1(2) and C402.4.4.1(3).
2. The area of the fenestration is not less than 24 square feet (2.23 m2).
3. The distance from the fenestration to any building or geological formation which would block access to daylight is greater
than the height from the bottom of the fenestration to the top of the building or geologic formation.
4. Where located in existing buildings, the visible transmittance of the fenestration is not less than 0.20.
C402.4.4.2 Toplight daylight Toplit zone. The toplight daylight toplit zone is the floor area underneath a roof fenestration
assembly which complies with all of the following:
1. The daylight toplit zone shall extend laterally and longitudinally beyond the edge of the roof fenestration assembly to the
nearest obstruction that is taller than 0.7 times the ceiling height, or up to 0.7 times the ceiling height, whichever is less, as
indicated in Figure C402.4.4.2.
2. Where the fenestration is located in a rooftop monitor, the toplit zone shall extend laterally to the nearest obstruction that is
taller than 0.7 times the ceiling height, or up to 1.0 times the height from the floor to the bottom of the fenestration,
whichever is less, and longitudinally from the edge of the fenestration to the nearest obstruction that is taller than 0.7 times
the ceiling height, or up to 0.25 times the height from the floor to the bottom of the fenestration, whichever is less, as
indicated in Figures C402.4.4.1(2) and C402.4.4.1(3).
3. No building or geological formation blocks direct sunlight from hitting the roof fenestration assembly at the peak solar angle
on the summer solstice.
4. Where located in existing buildings, the product of the visible transmittance of the roof fenestration assembly and the area
of the rough opening of the roof fenestration assembly divided by the area of the toplitdaylight zone is not less than
0.008.
C405.2.3 Daylight-responsive controls. Daylight-responsive controls complying with Section C405.2.3.1 shall be provided to
control the electric lights within daylight zones in the following spaces:
1. Spaces with a total of more than 150 watts of general lighting within sidelight sidelitdaylight zones complying with Section
C402.4.4.1. General lighting does not include lighting that is required to have specific application control in accordance
with Section C405.2.4.
2. Spaces with a total of more than 150 watts of general lighting within toplight toplitdaylight zones complying with Section
C402.4.4.2.
Exceptions: Daylight responsive controls are not required for the following:
1. Spaces in health care facilities where patient care is directly provided.
2. Dwelling units and sleeping units.
3. Lighting that is required to have specific application control in accordance with Section C405.2.4.
4. Sidelight daylight Sidelit zones on the first floor above grade in Group A-2 and Group M occupancies.
C405.2.3.1 Daylight-responsive control function. Where required, daylight-responsive controls shall be provided within each
space for control of lights in that space and shall comply with all of the following:
1. Lights in toplight toplitdaylight zones in accordance with Section C402.4.4.2 shall be controlled independently of lights in
sidelight sidelitdaylight zones in accordance with Section C402.4.4.1.
2. Daylight responsive controls within each space shall be configured so that they can be calibrated from within that space by
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authorized personnel.
3. Calibration mechanisms shall be readily accessible.
4. Where located in offices, classrooms, laboratories and library reading rooms, daylight responsive controls shall dim lights
continuously from full light output to 15 percent of full light output or lower.
5. Daylight responsive controls shall be capable of a complete shutoff of all controlled lights.
6. Lights in sidelight sidelitdaylight zones in accordance with Section C402.4.4.1 facing different cardinal orientations [i.e.,
within 45 degrees (0.79 rad) of due north, east, south, west] shall be controlled independently of each other.
Exception: Up to 150 watts of lighting in each space is permitted to be controlled together with lighting in a daylight
zone facing a different cardinal orientation.
Committee Reason: The proposal reorganizes the text to place it in the envelope section where it belongs. The Modification is
consistent with previous action on another proposal that changed the terminology.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jack Bailey, representing International Association of Lighting Designers (jbailey@oneluxstudio.com)
requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
C402.4.4 Daylight Zones Daylight zones referenced in Sections C402.4.1.1 through C402.4.3.2 or Section C405.2.3 shall
comply with Section C402.4.4.1 C405.2.3.2 and C402.4.4.2 C405.2.3.3, as applicable. Daylight zones shall include toplit
zones and sidelit zones.
C405.2.3 Daylight-responsive controls. Daylight-responsive controls complying with Section C405.2.3.1 shall be provided to
control the electric lights within daylight zones in the following spaces:
1. Spaces with a total of more than 150 watts of general lighting within sidelit zones complying with Section C402.4.4.1
C405.2.3.2. General lighting does not include lighting that is required to have specific application control in accordance
with Section C405.2.4.
2. Spaces with a total of more than 150 watts of general lighting within toplit zones complying with Section C402.4.4.2
C405.2.3.3.
Exceptions: Daylight responsive controls are not required for the following:
2.1.Spaces in health care facilities where patient care is directly provided.
2.2.Dwelling units and sleeping units.
2.3.Lighting that is required to have specific application control in accordance with Section C405.2.4.
2.4.Sidelit zones on the first floor above grade in Group A-2 and Group M occupancies.
C405.2.3.1 Daylight-responsive control function. Where required, daylight-responsive controls shall be provided within
each space for control of lights in that space and shall comply with all of the following:
1. Lights in toplit zones in accordance with Section C402.4.4.2 C405.2.3.3 shall be controlled independently of lights in
sidelit zones in accordance with Section C402.4.4.1 C405.2.3.2.
2. Daylight responsive controls within each space shall be configured so that they can be calibrated from within that
space by authorized personnel.
3. Calibration mechanisms shall be readily accessible.
4. Where located in offices, classrooms, laboratories and library reading rooms, daylight responsive controls shall dim
lights continuously from full light output to 15 percent of full light output or lower.
5. Daylight responsive controls shall be capable of a complete shutoff of all controlled lights.
6. Lights in sidelit zones in accordance with Section C402.4.4.1 C405.2.3.2 facing different cardinal orientations [i.e.,
within 45 degrees (0.79 rad) of due north, east, south, west] shall be controlled independently of each other.
Exception: Up to 150 watts of lighting in each space is permitted to be controlled together with lighting in a daylight
zone facing a different cardinal orientation.
C402.4.4.1 C405.2.3.2 Sidelit zone. No change to text.
C402.4.4.2 C405.2.3.3 Toplit zone. No change to text.
Commenter's Reason: The proposal points out an important deficiency in the current code, namely that users of Section
C402.4 may not know that there are clearly defined requirements for daylight zones in Section C405. However, there is a much
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easier fix than what is proposed. Rather than relocating all of the daylight zone content from the lighting section to the
envelope section, we should just provide a reference in the envelope section to the appropriate requirements in the lighting
section. This has several advantages:
1. By the time the 2018 code is published users will have had three years to learn that the daylight zone requirements are
located in Section C405. Why move it and confuse them?
2. When users see 2 pages of new content (all marked as a revision in the code book) in the envelope section, they will need
to read through it all carefully to see if it was changed at the same time it was moved. In this case, less change is better.
3. Most importantly, we should consider where this content belongs in the long run. Where is it most likely to be found by the
people who need it? We would argue that for every new construction project where an envelope is being built, there are at
least 5 alterations where lighting controls are being provided. People who design lighting control systems will be referring to
these requirements vastly more frequently than people who design building envelopes.
The changes that were offered as a floor modification and approved by committee are good, and should remain in the
proposal. This comment deals only with the issue of where the content should be located.

CE102-16
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CE105-16
IECC: C402.5, C402.5.1, C402.5.1.2, C402.5.1.2 (New), C402.5.1.2.1, C402.5.1.2.1 (New), C402.5.1.2.2.
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
Revise as follows:
C402.5 Air leakage—thermal envelope (Mandatory). The thermal envelope of buildings building thermal envelope shall
comply with Sections C402.5.1 through C402.5.8, or the building thermal envelope shall be tested in accordance with ASTM E
779 at a pressure differential of 0.3 inch water gauge (75 Pa) or an equivalent method approved by the code official and
deemed to comply with the provisions of this section when the tested air leakage rate of the building thermal envelope is not
greater than 0.40 cfm/ft2 (0.2 L/s • m2). Where compliance is based on such testing, the building shall also comply with
Sections C402.5.5, C402.5.6 and C402.5.7.
C402.5.1 Air barriers. A continuous air barriercontinuous air barrier shall be provided throughout the building thermal
envelopebuilding thermal envelope. The air barriers continuous air barrier shall be permitted to be located on the inside or
outside of the building envelopebuilding thermal envelope, located within the assemblies composing the envelopebuilding
thermal envelope, or any combination thereof. The air barrier shall comply with Sections C402.5.1.1 and C402.5.1.2.
Exception: Air barriers are not required in buildings located in Climate Zone 2B.
C402.5.1.2 Air barrier compliance options. A continuous air barriercontinuous air barrier in buildings having a gross
conditioned floor area equal to or greater than the value specified in Table C402.5.1.2, shall comply with the provisions of
Section C402.5.1.2.1. A continuous air barrier for the opaque building envelope in buildings having a gross conditioned floor
area less than the value specified in Table C402.5.1.2, shall comply with the provisions of Section C402.5.1.2.1 ,
C402.5.1.2.2 or C402.5.1.2.2 C402.5.1.2.3.
Add new text as follows:
TABLE C402.5.1.2
MINIMUM BUILDING SIZE REQUIRING AIR LEAKAGE TESTING
Occupancy Groups R & I
All Other Occupancy and Use Groups
Climate Zone
Building Floor Area,
Climate Zone
Building Floor Area,
ft2 (m 2)
ft2 (m 2)
5A, 6A, 7

6000 (600)

5A, 6A, 7

40,000 (3,700)

4A, 6B

9,000 (800)

0A, 1A, 4A, 6B

75,000 (7,000)

0A, 1A, 8

17,500 (1,600)

5B, 8

200,000 (18,600)

0B, 1B, 3A, 5B

25,000 (2,300)

0B, 1B, 2A, 3A

350,000 (32,500)

2A, 3B, 4C

50,000 (4,600)

2B, 3B, 3C, 4B, 4C, 5C

NR

4B

60,000 (5,600)

2B, 3C, 5C

NR

NR = Not Required
[Note (not proposed code language): Climate Zones 0A and 0B to be included in table above only if another proposal
introducing these new very hot climate zones is approved.]
C402.5.1.2.1 Building thermal envelope testing. The building thermal envelope shall be tested in accordance with ASTM
E 779 or an equivalent method approved by the code official. The measured air leakage shall not exceed 0.40 cfm/ft2 (0.2 L/s ·
m2) of the building thermal envelope area at a pressure differential of 0.3 inch water gauge (75 Pa).
Exceptions:
1. For buildings having greater than 50,000 square feet (5,000 m2) of gross conditioned floor area, air leakage testing
need not be conducted on the whole building provided that the following portions of the building are tested:
1.1.The entire floor area of all stories that have any spaces directly under a roof.
1.2.The entire floor area of all stories that have a building entrance or loading dock.
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1.3.Representative above-grade sections of the building totaling not less than 25 percent of the wall area
enclosing the remaining conditioned space.
The measured air leakages shall be area-weighted by the surface areas of the building envelope addressed in items
1.1 through 1.3, to determine a whole building value. The test of the areas in item 1.3 shall be applied to the remainder
of the building envelope surface area not included in items 1.1 through 1.3.
2
2
2
2
1. Where the measured air leakage rate exceeds 0.40 cfm/ft (2.0 L/s•m ) but does not exceed 0.60 cfm/ft (3.0 L/s•m ),
a diagnostic evaluation using smoke tracer or infra-red imaging shall be conducted while the building is pressurized and
any leaks noted shall be sealed where such sealing can be performed without destruction of existing building
components. In addition, a visual inspection of the air barrier shall be conducted and any leaks noted shall be sealed
where such sealing can be performed without destruction of existing building components. An additional report
identifying the corrective actions taken to seal leaks shall be submitted to the code official and the building owner, and
shall be deemed to satisfy the requirements of this section.
Revise as follows:
2
2
C402.5.1.2.1 C402.5.1.2.2 Materials. Materials with an air permeability not greater than 0.004 cfm/ft (0.02 L/s • m ) of tested
material area under a pressure differential of 0.3 inch water gauge (75 Pa) when tested in accordance with ASTM E 2178 shall
comply with this section. Materials in Items 1 through 16 shall be deemed to comply with this section, provided joints are sealed
and materials are installed as air barriers in accordance with the manufacturer's instructions.
3
1. Plywood with a thickness of not less than /8 inch (10 mm).
3
2. Oriented strand board having a thickness of not less than /8 inch (10 mm).
1
3. Extruded polystyrene insulation board having a thickness of not less than /2 inch (12.7 mm).
1
4. Foil-back polyisocyanurate insulation board having a thickness of not less than /2 inch (12.7 mm).
3
1
5. Closed-cell spray foam a minimum density of 1.5 pcf (2.4 kg/m ) having a thickness of not less than 1 /2 inches (38
mm).
3
6. Open-cell spray foam with a density between 0.4 and 1.5 pcf (0.6 and 2.4 kg/m ) and having a thickness of not less
than 4.5 inches (113 mm).
1
7. Exterior or interior gypsum board having a thickness of not less than /2 inch (12.7 mm).
1
8. Cement board having a thickness of not less than /2 inch (12.7 mm).
9. Built-up roofing membrane.
10.Modified bituminous roof membrane.
11.Fully adhered single-ply roof membrane.
5
12.A Portland cement/sand parge, or gypsum plaster having a thickness of not less than /8 inch (15.9 mm).
13.Cast-in-place and precast concrete.
14.Fully grouted concrete block masonry.
15.Sheet steel or aluminum.
16.Solid or hollow masonry constructed of clay or shale masonry units.
C402.5.1.2.2 C402.5.1.2.3 Assemblies. Assemblies of materials and components with an average air leakage not greater
2
2
than 0.04 cfm/ft (0.2 L/s • m ) of tested assembly area under a pressure differential of 0.3 inch of water gauge (w.g.)(75 Pa)
when tested in accordance with ASTM E 2357, ASTM E 1677 or ASTM E 283 shall comply with this section. Assemblies listed
in Items 1 through 3 shall be deemed to comply, provided joints are sealed and the requirements of Section C402.5.1.1 are met.
1. Concrete masonry walls coated with either one application of block filler or two applications of a paint or sealer coating.
2. Masonry walls constructed of clay or shale masonry units with a nominal width of 4 inches (102 mm) or more.
3. A Portland cement/sand parge, stucco or plaster not less than 1 /2 inch (12.7 mm) in thickness.
Reason: This proposal modifies the building thermal envelope section to require air leakage testing of certain buildings based
on climate zone, building use and the floor area of the conditioned space. The minimum floor area of buildings where air
leakage testing is required is based on cost-effectiveness analysis. Based on that analysis, separate thresholds are provided
for residential1 (Group R) and institutional2 (Group I) building occupancies; with a separate threshold for all other building
occupancies. The testing requirement is currently an optional path in the IECC where whole building air leakage testing is
allowed as a means of meeting air leakage requirements. This change does not modify the maximum leakage rate or method of
test, it simply requires testing for certain buildings and for other buildings testing is retained as an option. The current options
for compliance associated with the materials or assemblies used in construction of an air barrier are retained and would
continue to be compliance options for buildings that would not have testing required by this proposal.
In addition to the testing compliance changes, some clarifications are made as follows:
Clarity is added to the referred areas tested in each of the paths.
Defined terms are inserted where appropriate, and italics are added for defined terms.
The phrase "and the requirements of Section C402.5.1.1 are met" is struck from the Assemblies compliance section
(renumbered to C402.5.1.2.3), as it is redundant with the same requirement called out in the charging paragraph,
C402.5.1.
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Note that in the prior optional path when testing was used for compliance, sections C402.5.1.1, C405.5.2, C405.5.3,
C405.5.4, and C405.5.8 were not required. Requirement for these sections has been retained with testing, as meeting the
requirements of these sections is important in creation of a good air barrier and testing is really just a compliance verification
2
2
path like the Materials and Assemblies paths. Further, the proposed testing limit of 0.40 cfm/ft with a fallback to 0.60 cfm/ft
could result in increased leakage without the actual requirements for a continuous air barrier in these sections.
While it is important that the materials and assemblies have limited leakage, that alone does not guarantee a low leakage
building. Recent research3 shows that 40% of buildings constructed without an envelope consultant have air leakage
exceeding the currently optional test standard, while buildings with envelope consultants had leakage below 0.25 cfm/ft2.
Requiring testing will ensure that the goal of this section of the code—limiting unintended air infiltration in buildings—will be
achieved.
2
The proposal retains a test limit of 0.40 cfm/ft as is currently required for optional testing. This is less stringent than the
2
4
current Department of Defense requirements (0.25 cfm/ft ) and case studies have shown that much lower leakage levels–in
2
the range of 0.15 cfm/ft –can be achieved. Since mandatory—rather than optional— testing would be a new requirement, it
2
was felt appropriate to retain the current and higher limit of 0.4 cfm/ft for improved building industry acceptance. The review of
4
more stringent requirements by the Department of Defense shows that while the range of building leakage can exceed the
2
requirement by more than double (0.9 cfm/ft ) the average leakage of buildings tested is well below the 0.4 limit when leak
testing is part of the construction process. Therefore, a test limit of 0.40 cfm/ft2 is a realistic and achievable goal. It was also
prudent to provide some flexibility on the test standard to allow for building industry acceptance and a transition to a fixed
requirement, because when the building envelope is complete and testing occurs, access to the air barrier for repairs is difficult.
So an exception is included that allows the tested leakage rate to be below 0.6 cfm/ft2 as long as specific remediation to be
undertaken. This exception is meant to provide a modest relaxation of the requirement, but only if significant corrective actions
are taken that may result in improving the air leakage. Another exception for large buildings (over 50,000 ft2) allows
representative portions of the building to be tested. This exception will make compliance more economical for large buildings.
This proposal is similar to the residential air leakage provisions in the 2015 IECC in that it also requires the use of ASTM E
779, but differs from those provisions in that the air leakage metric is calculated in the manner that is the industry standard for
non-residential buildings. The proposal requires the same level of air leakage testing that is required by the State of
Washington and City of Seattle commercial building energy codes5 as well as procedures followed by the US Department of
Defense for testing of commercial buildings referenced above. The City of Seattle requirements have been in place since 2009
and hundreds of commercial buildings have been tested under that code, including many large buildings.
Energy Savings: An analysis of energy impact in all climate zones shows that savings from air barrier testing ranges from
$1.79 to $13.28 per thousand square feet of floor area in large offices and from $7.07 to $47.32 per thousand square feet of
floor area in mid-rise apartment buildings in climate zones where testing is required in the proposal. More details are found in
the cost-effectiveness analysis referenced in the cost impact section.
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).

Bibliography:
1. Residential Group R: uses intended for sleeping purposes. Group R is divided into four sub groups: R-1 occupants are
transient in nature; R-2 occupancies containing sleeping units or more than two dwelling units where the occupants are
more permanent in nature; R-3 one and two family dwelling, or adult and child care facilities that provide accommodation
for five or fewer persons of any age for less than 24 hours; R-4 are intended for occupancy as residential care/assisted
living facilities including more than five but not more than sixteen occupants, excluding staff.
2. Institutional Group I: uses intended in which people are cared for or live in a supervised environment, having physical
limitations because of health or age are harbored for medical treatment or other care or treatment or in which the liberty of
the occupants is restricted. Group I is divided into four sub groups: I-1 houses more than 16 persons, on a 24 hour basis,
who because of age, mental disability or other reasons, live in a supervised residential environment that provides personal
care services. The occupants are capable of responding to an emergency situation without physical assistance from staff;
I-2 buildings are used for medical, surgical, psychiatric, nursing or custodial care on a 24 hr basis of more than five
persons who are not capable of self-preservation (Less than five people shall be considered an R-3); I-3 is inhabited by
more than five persons who are under restraint or security and is occupied by persons who are generally incapable of
self-preservation due to security measures not under the occupant's control.
3. Wiss, J. (2014). ASHRAE 1478-RP Measuring Airtightness of Mid- and High-Rise Non-Residential Buildings. Elstner
Associates, Inc. for ASHRAE. https://www.ashrae.org/resources--publications/periodicals/enewsletters/esociety/2014-12-
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4.

5.
6.

7.

10-articles/completed-research-december-2014. (https://www.ashrae.org/resources-publications/periodicals/enewsletters/esociety/2014-12-10-articles/completed-research-december-2014)
Durston, J. L., and Heron, M. (2012). "Summary and Analysis of Large Building Air Leakage Testing for the U.S.
Department of Defense." Atlanta GA. http://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/BEST/best3_durston.2.9.pdf
(http://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/BEST/best3_durston.2.9.pdf).
http://buildingconnections.seattle.gov/2012/03/01/air-barriers-and-pressure-testing/
(http://buildingconnections.seattle.gov/2012/03/01/air-barriers-and-pressure-testing/)
Hart, R., and Liu, B. (2015). Methodology for Evaluating Cost-effectiveness of Commercial Energy Code Changes. Pacific
Northwest National Laboratories for U.S. Department of Energy; Energy Efficiency & Renewable Energy. PNNL-23923
Rev1. https://www.energycodes.gov/development/commercial/methodology
(https://www.energycodes.gov/development/commercial/methodology).
Hart, R., J Zhang, M. Halverson, M. Rosenberg & R. Athalye. September 2015. "Cost-effectiveness Analysis of Building Air
Leakage Testing." https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).

Cost Impact: Will increase the cost of construction
This proposal will increase the cost of construction of new commercial and mid- to high-rise multi-family residential buildings
as whole building air leakage testing will be required. Based on a survey of professional commercial building air barrier testing
companies, it was determined that the cost of air leakage testing for buildings could range from a minimum of about $4,000 to
$7,000 for the small and relatively simple buildings to about twice that ($8,000 to $14,000) for larger and more complex
buildings. As demand for air leakage testing in commercial buildings increases, more companies will enter the market to provide
these services. This will lead to a gradual decrease in cost as more companies are available to do the testing. It is possible that
small buildings (up to about 5,000 ft2) could likely use residential air leakage testing firms such as those associated with HERS
ratings; however, the current proposal does not require small building testing, except as an optional path. An examination of
prices for residential air leakage testing indicated costs can be less than $350 per home. Given that both the residential and
commercial air leakage testing protocols are based on the same ASTM E 779 standard, there is not likely to be much difference
in the equipment and training needed for a company to perform small building commercial air leakage testing as well as
residential air leakage testing.
6
Cost-effectiveness: PNNL performed a cost-effectiveness analysis using the established DOE methodology. Results of the
cost-effectiveness analysis showed that the average savings-to-investment ratio (SIR) was 1.8 in large offices and 1.6 in midrise apartment buildings. A proposal is cost-effective when the SIR is greater than 1.0, indicating that the present value of
savings is greater than the incremental cost. The cost-effectiveness results were reviewed and air barrier testing was required
by climate zone for buildings that have present value savings exceeding the testing cost based on building size. Note that while
air barrier testing was found cost effective for residential and institutional buildings in Climate Zone 2B, it was not required
there, because that climate zone has an exception not requiring an air barrier. The complete cost-effectiveness analysis is
7
available at: https://www.energycodes.gov/development/2018IECC (https://www.energycodes.gov/development/2018IECC).

CE105-16 :
C402.5WILLIAMS12334
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The cost of testing is deceasing and builders are learning the procedures. Envelope flaws are usually
invisible. This motivates designers to pay attention to details of envelope construction. This is working in residential and is a
success story. Research supports that this is cost effective and is a significant energy saver. Testing is an important tool for code
enforcement where building details are complex. This prevents deficiencies from being overlooked. The proposal requirements are
achievable. Testing based on size and zone is easy in commercial spaces. The current code does not ensure envelope tightness.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.5.1.2.1 Building thermal envelope testing. The building thermal envelope shall be tested in accordance with ASTM
2
E 779 or an equivalent method approved by the code official. The measured air leakage shall not exceed 0.40 cfm/ft (0.2 L/s ·
2
m ) of the building thermal envelope area at a pressure differential of 0.3 inch water gauge (75 Pa).
Exceptions:
2
1. For buildings having greater than 50,000 square feet (5,000 m ) of gross conditioned floor area, air leakage testing
need not be conducted on the whole building provided that the following portions of the building are tested:
1.1.The entire floor area of all stories that have any spaces directly under a roof.
1.2.The entire floor area of all stories that have a building entrance or loading dock.
1.3.Representative above-grade sections of the building totaling not less than 25 percent of the wall area
enclosing the remaining conditioned space.
The measured air leakages shall be area-weighted by the surface areas of the building envelope addressed in items
1.1 through 1.3, to determine a whole building value. The test of the areas in item 1.3 shall be applied to the remainder
of the building envelope surface area not included in items 1.1 through 1.3.
2. Where the measured air leakage rate exceeds 0.40 cfm/ft2 (2.0 L/s•m2) but does not exceed 0.60 cfm/ft2 (3.0 L/s•m2),
a diagnostic evaluation using smoke tracer or infra-red imaging shall be conducted while the building is pressurized and any
leaks noted shall be sealed where such sealing can be performed without destruction of existing building components. In
addition, a visual inspection of the air barrier shall be conducted and any leaks noted shall be sealed where such sealing can
be performed without destruction of existing building components. An additional report identifying the corrective actions taken to
seal leaks shall be submitted to the code official and the building owner, and shall be deemed to satisfy the requirements of this
section.
3. Where new building envelope assemblies are part of an alteration to an existing building, air leakage testing shall be
required only for new envelope assemblies.
Commenter's Reason: During the review of proposals approved during the CAH, the SEPHCAC committee was concerned
over the approved language for air leakage testing of the building thermal envelope as it relates to alterations. SEPHCAC is
submitting this public comment to clarify that whole building air leakage testing is required for new construction and is not
required when an alteration to a portion of an existing building thermal envelope occurs. The concern arises from the reference
to alterations under Section C503.3 which requires alterations to the building thermal envelope to comply with C402.5, which
previously allowed the option to air leakage testing of the air barrier, when individual materials and assemblies meet the
requirements outlined in the previous sections C402.5.1 through C402.5.8. Should CE105-16 be approved without this
exception, it would appear that the air leakage testing of the entire building would be required anytime a portion of the building
thermal envelope is altered. The proposed exception is intended to prevent an existing building that was designed when air
leakage testing wasn't required; or contructed to a different threashold - having to comply with the current standard. In such
situations the building would likely fail.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Public Comment 2:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz); Bridget Herring, representing Mathis Consulting Company
(bridget@mathisconsulting.com); Theresa Weston, representing DuPont (theresa.a.weston@dupont.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
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2015 International Energy Conservation Code
C402.5.1.2.1 Building thermal envelope testing. The building thermal envelope shall be tested in accordance with ASTM
E 779 or an equivalent method approved by the code official. The measured air leakage shall not exceed 0.40 cfm/ft2 (0.2 L/s ·
m2) of the building thermal envelope area at a pressure differential of 0.3 inch water gauge (75 Pa).
Exceptions Exception:
1. For buildings having greater than 50,000 square feet (5,000 m2) of gross conditioned floor area, air leakage testing
need not be conducted on the whole building provided that the following portions of the building are tested:
1.1.The entire floor area of all stories that have any spaces directly under a roof.
1.2.The entire floor area of all stories that have a building entrance or loading dock.
1.3.Representative above-grade sections of the building totaling not less than 25 percent of the wall area
enclosing the remaining conditioned space.
The measured air leakages shall be area-weighted by the surface areas of the building envelope addressed in items
1.1 through 1.3, to determine a whole building value. The test of the areas in item 1.3 shall be applied to the remainder
of the building envelope surface area not included in items 1.1 through 1.3.
2
2
2
2
1. Where the measured air leakage rate exceeds 0.40 cfm/ft (2.0 L/s•m ) but does not exceed 0.60 cfm/ft (3.0 L/s•m ),
a diagnostic evaluation using smoke tracer or infra-red imaging shall be conducted while the building is pressurized and
any leaks noted shall be sealed where such sealing can be performed without destruction of existing building
components. In addition, a visual inspection of the air barrier shall be conducted and any leaks noted shall be sealed
where such sealing can be performed without destruction of existing building components. An additional report
identifying the corrective actions taken to seal leaks shall be submitted to the code official and the building owner, and
shall be deemed to satisfy the requirements of this section.
Commenter's Reason:
CRANDELL: With appropriate practices, data and experience has shown that commercial buildings can readily achieve a 0.40
cmf/ft2 leakage rate (or much less). In many cases, commercial buildings are targeting a leakage rate of 0.25 cfm/ft2 or less,
and they are achieving it. Having this exception is unnecessary and creates a loop-hole in the code for one of the major
contributors to energy loss in buildings and occupant discomfort. Leaky buildings also tend to have a greater tendency for
moisture problems. It is common practice to re-test a failed building after making corrections to verify the minimum performance
target is met. This provides a means of ensuring performance and also helping builders and installers achieve a level of good
practice necessary for success (without having to re-test). In many cases, appropriate corrections can be made while the test
equipment is still on site (and is needed anyway to identify air leaks).
HERRING: During the development of- and voting on Addendum "L" in the 90.1 envelope subcommittee the second exception
(402.5.1.2.1 #2) originated from concern about a project coming to the air leakage testing phase and failing. The 0.6 cfm/ft2
allowance was training wheels to come off in the next edition while builders learned how to seal a building. Essentially, this
exception undermines the agreed upon 0.4 cfm/ft2, since any project could use the exception at any time. The exception is
wholly unnecessary:
1. 0.4 cfm/ft2 is not stringent; in a large study of retrofits 0.25 cmf/ft2 was common.
2. If the builder follows the visual inspection requirements, AND tests, he will comply with ANY air leakage rate.
Considering a safety net is not needed, this exception should be removed.
WESTON: The proposed modification removes a testing loophole. If a building does not pass a building air leakage testing the
situation should be resolved and the building re-tested. The original proposal has a vague language which this modification
removes.

Public Comment 3:
Proponent : Steven Orlowski, representing Building Owners and Managers Association International
(sorlowski@boma.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C503.3 Building envelope. New building envelope assemblies that are part of the alteration shall comply with Sections
C402.1 through C402.5.
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Exception: Alterations to the existing building thermal envelope shall not require air leakage testing of the entire building
thermal envelope as required in Section C402.5.1.2.1.
Commenter's Reason: BOMA is submitting this public comment to add an exception to clarify that alterations of an existing
buildings thermal envelope will not trigger the whole building air leakage testing. Based on testimony from the hearing and the
proponents justification in the reason statement, it is clear that intent of the code change was to require the air leakage
testing only in new construction. This exception simply clarifies that where alterations may include changes to the building
thermal envelope in an existing building, the air leakage testing shall not be required.
Public Comment 4:
Proponent : Jeremiah Williams, U.S. Department of Energy, representing U. S. Department of Energy
(jeremiah.williams@ee.doe.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.5.1.2.1 Building thermal envelope testing. The building thermal envelope shall be tested in accordance with ASTM
E 779 or an equivalent method approved by the code official. The measured air leakage shall not exceed 0.40 cfm/ft2 (0.2 L/s ·
m2) of the building thermal envelope area at a pressure differential of 0.3 inch water gauge (75 Pa).
Exceptions:
1. For buildings having greater than 50,000 square feet (5,000 m2) of gross conditioned floor area, air leakage testing
need not be conducted on the whole building provided that the following portions of the building are tested:
1.1.The entire floor area of all stories that have any spaces directly under a roof.
1.2.The entire floor area of all stories that have a building entrance or loading dock.
1.1.The entire building thermal envelope area of all stories that have any of the following: spaces directly under a
roof or above a floor that is part of the building thermal envelope, a building entrance, a loading dock, or
building thermal envelope areas adjacent to the ground.
1.2.Representative above-grade sections of the building totaling not less than 25 percent of the exterior wall area
enclosing the remaining conditioned space.
The measured air leakages shall be area-weighted by the surface areas of the building envelope addressed in items
1.1 through 1.3 and 1.2, and the remainder of the building thermal envelope shall be assigned the same air leakage
rate as the area tested under item 1.2 to determine a whole building value. The test of the areas in item 1.3 shall be
applied to the remainder of the building envelope surface area not included in items 1.1 through 1.3 air leakage rate.
1. Where the measured air leakage rate exceeds 0.40 cfm/ft2 (2.0 L/s•m2) but does not exceed 0.60 cfm/ft2 (3.0 L/s•m2),
a diagnostic evaluation using smoke tracer or infra-red imaging shall be conducted while the building is pressurized and
any leaks noted shall be sealed where such sealing can be performed without destruction of existing building
components. In addition, a visual inspection of the air barrier shall be conducted and any leaks noted shall be sealed
where such sealing can be performed without destruction of existing building components. An additional report
identifying the corrective actions taken to seal leaks shall be submitted to the code official and the building owner, and
shall be deemed to satisfy the requirements of this section.
Commenter's Reason: This public comment clarifies the language around sample based leakage testing of larger buildings.
All the items that require testing are combined into one item, with the addition of underground and exterior floors.
The method of weighting the tested areas to arrive at a total leakage for the building is stated in more clear language.
The building size threshold and test requirements have not changed.
The support for testing is in the original reason statement.
The original proposal passed as submitted by the committee vote.

Bibliography: See original reason statement.
Public Comment 5:
Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
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C402.5.1.2.1 Building thermal envelope testing. The building thermal envelope shall be tested in accordance with ASTM
E 779 or an equivalent method approved by the code official. The measured air leakage shall not exceed 0.40 cfm/ft2 (0.2 L/s ·
m2) of the building thermal envelope area at a pressure differential of 0.3 inch water gauge (75 Pa).
Exceptions:
1. For buildings having greater than 50,000 square feet (5,000 m2) of gross conditioned floor area, air leakage testing
need not be conducted on the whole building provided
tested:

that the following portions of the building are

1.1 The entire floor area of all stories that have any spaces directly under a roof.
1.2 The entire floor area of all stories that have a building entrance or loading dock.
1.3 Representative above-grade sections of the building totaling not less than 25 percent of the wall area enclosing
the remaining conditioned space.
The measured air leakages shall be area-weighted by the surface areas of the building envelope addressed in
items 1.1 through 1.3, to determine a whole building value. The test of the areas in item 1.3 shall be applied to the
remainder of the building envelope surface area not included in items 1.1 through 1.3.
2. Where the measured air leakage rate exceeds 0.40 cfm/ft2 (2.0 L/s•m2) but does not exceed 0.60 cfm/ft2 (3.0
L/s•m2), a diagnostic evaluation using smoke tracer or infra- red imaging shall be conducted while the building is
pressurized and any leaks noted shall be sealed where such sealing can be performed without destruction of existing
building components. In addition, a visual inspection of the air barrier shall be conducted and any leaks noted shall be
sealed where such sealing can be performed without destruction of existing building components. An additional report
identifying the corrective actions taken to seal leaks shall be submitted to the code official and the
building
owner, and shall be deemed to satisfy the requirements of this section.
3. For group R-2 buildings air leakage testing need not be conducted on the whole building provided that the following
portions of the building are tested:
3.1 All conditioned spaces not located within a dwelling unit
3.2 All dwelling units that have any spaces directly under a roof or above a floor that is part of the building thermal
envelope.
3.3 Representative dwelling units that include not less than 25 percent of the dwelling units not tested in item 3.2
and include not less than 25 percent of the total exterior wall area of the dwelling units not tested in item 3.2.
Each tested dwelling unit and each other conditioned area in the building shall be verified as having an air leakage
rate not exceeding 5.0 air changes per hour in Climate Zones 1 and 2, and 3.0 air changes per hour in Climate
Zones 3 through 8. Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827 and reported at a
pressure of 0.2 inch w.g. (50 Pascals). Where required by the code official, testing shall be conducted by an
approved third party, and as further required by the code official, such third party shall select the dwelling units for
testing as required by item 3.3.
Commenter's Reason: For multi-family R-2 buildings, this public comment creates an additional path to air barrier testing that
allows sampling and matches the requirements in the residential code.
While this is slightly relaxed from the testing required for other buildings, as 0.40 cfm/ft2 at 75 Pa is roughly equivalent to 2.5 air
changes per hour at 50 Pa, it does provide testing for R-2 buildings that is appropriate for the construction.
The benefits stated in the original building statement remain.

Bibliography: See original reason statement.
Public Comment 6:
Proponent : John Woestman, representing Kellen Company, representing Extruded Polystyrene Foam Association
(XPSA) (jwoestman@kellencompany.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.5.1.2.1 Building thermal envelope testing. The building thermal envelope shall be tested in accordance with ASTM
E 779 or an equivalent method approved by the code official. The measured air leakage shall not exceed 0.40 cfm/ft2 (0.2 L/s ·
m2) of the building thermal envelope area at a pressure differential of 0.3 inch water gauge (75 Pa).
Exceptions:
1. For buildings having greater than 50,000 square feet (5,000 m2) of gross conditioned floor area, air leakage testing
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need not be conducted on the whole building provided that the following portions of the building are tested:
1.1.The entire floor area of all stories that have any spaces directly under a roof.
1.2.The entire floor area of all stories that have a building entrance or loading dock.
1.3.Representative above-grade sections of the building totaling not less than 25 percent of the wall area
enclosing the remaining conditioned space.
The measured air leakages shall be area-weighted by the surface areas of the building envelope addressed in items
1.1 through 1.3, to determine a whole building value. The test of the areas in item 1.3 shall be applied to the remainder
of the building envelope surface area not included in items 1.1 through 1.3.
1. Where the measured air leakage rate exceeds 0.40 cfm/ft2 (2.0 L/s•m2) but does not exceed 0.60 cfm/ft2 (3.0 L/s•m2),
a diagnostic evaluation using smoke tracer or infra-red imaging shall be conducted in accordance with a nationally
recognized standard while the building is pressurized and any leaks noted shall be sealed where such sealing can be
performed without destruction of existing building components. In addition, a visual inspection of the air barrier shall be
conducted and any leaks noted shall be sealed where such sealing can be performed without destruction of existing
building components. An additional report Additional report(s) describing and illustrating the diagnostic evaluation and
identifying the corrective actions taken to seal leaks shall be submitted to the code official and the building owner, and
shall be deemed to satisfy the requirements of this section.
Commenter's Reason: Consistent with ASHRAE 90.1-2016, this proposal provides needed inspection and verification
requirements for actual performance of air barrier systems. Controlling leakage of conditioned air can provide significant energy
benefits as well as control over indoor air quality.
While we agree with most parts of the proposal, Exception 2 of 402.5 should be revised.
Early in the design phase of the building, energy efficiency trade-offs are permitted based on a 0.4 cfm/ft2 maximum air leakage
rate. Exception 2 increases the allowable air leakage rate, provided a reasonable diagnostic effort has been made to detect
and seal leaks. Including the requirement for the diagnostic evaluation to be conducted in accordance with a nationally
recognized standard (ASTM E1186, Standard Practices for Air Leakage Site Detection in Building Envelopes and Air Barrier
Systems would be eligible to be a "nationally recognized standard" for this application) provides valuable guidance for this
diagnostic effort. Additional proposed revisions to Exception 2 add the requirement to develop a report describing and
illustrating the diagnostic evaluation. This additional report along with the report identifying the corrective actions taken to seal
the leaks is intended to allow the code official to evaluate the quality and extent of remedial actions taken to reduce air
infiltration.
Please note deletion of exception #2, per a different public comment, is preferred. This public comment is being offered as a
means of ensuring appropriate practices are followed if the exception #2 is retained in CE105.
Public Comment 7:
Proponent : Gayathri Vijayakumar, Steven Winter Associates, Inc., representing self (gayathri@swinter.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.5.1.2.1 Building thermal envelope testing. The building thermal envelope shall be tested in accordance with ASTM
E 779 or an equivalent method approved by the code official. The measured air leakage shall not exceed 0.40 cfm/ft2 (0.2 L/s ·
m2) of the building thermal envelope area at a pressure differential of 0.3 inch water gauge (75 Pa).
Exceptions:
1. For buildings having greater than 50,000 square feet (5,000 m2) of gross conditioned floor area, air leakage testing
need not be conducted on the whole building provided that the following portions of the building are tested:
1.1.The entire floor area of all stories that have any spaces directly under a roof.
1.2.The entire floor area of all stories that have a building entrance or loading dock.
1.3.Representative above-grade sections of the building totaling not less than 25 percent of the wall area
enclosing the remaining conditioned space.
The measured air leakages shall be area-weighted by the surface areas of the building envelope addressed in items
1.1 through 1.3, to determine a whole building value. The test of the areas in item 1.3 shall be applied to the remainder
of the building envelope surface area not included in items 1.1 through 1.3.
1. Where the measured air leakage rate exceeds 0.40 cfm/ft2 (2.0 L/s•m2) but does not exceed 0.60 cfm/ft2 (3.0 L/s•m2),
a diagnostic evaluation using smoke tracer or infra-red imaging shall be conducted while the building is pressurized and
any leaks noted shall be sealed where such sealing can be performed without destruction of existing building
components. In addition, a visual inspection of the air barrier shall be conducted and any leaks noted shall be sealed
where such sealing can be performed without destruction of existing building components. An additional report
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identifying the corrective actions taken to seal leaks shall be submitted to the code official and the building owner, and
shall be deemed to satisfy the requirements of this section.
2. For Occupancy Group R, air leakage testing need not be conducted on the whole building provided that the dwelling
2
2
units in the building are tested. The measured air leakage shall not exceed 0.40 cfm/ft (0.2 L/s · m ) of the dwelling
unit envelope surface area at a pressure differential of 0.3 inch water gauge (75 Pa). Alternatively, the building or
dwelling units shall be tested in accordance with Section R402.4.1.2.
Commenter's Reason: I completely agree that requiring air-leakage testing is very valuable. This public comment simply
offers an exception to the R occupancy group to either conduct compartmentalization testing, rather than whole building testing,
or to comply with the air-leakage testing required under Residential Code Section R402.4. Offering a compartmentalization test
option to multifamily buildings serves to evaluate both the air-leakage of the exterior envelope, as well as the undesirable
leakage between dwelling units.
While it is not currently clear in 2015 IECC Section R402.4 if 100% of the dwelling units must be tested, if proposal RE56 is
Approved, it introduces a much needed sampling protocol into that section.

Proponent : Donald Surrena, National Association of Home Builders, representing National Association of Home
Builders (dsurrena@nahb.org) requests Disapprove.
Commenter's Reason: This proposal eliminates the current practical option to air barrier testing noted in 2015 IECC Section
C402.5.1.2.1, "Materials," by now requiring all of the sixteen referenced building materials to be individually tested to verify the
performance of those materials, where previously this testing was not required. For example, plywood, which was previously
permitted as an air barrier material in the 2015 IECC would now be required by this proposal to be individually tested by a thirdparty agency to verify that air does not pass through it. This proposal to have each material individually tested is so cost
prohibitive that no designer or builder would consider this option to code compliance and they will in essence be forced to
whole-building air testing. This is a significant change and it would add additional costs for the material testing that was not
previously required by the 2015 IECC.
This proposal provides a new table titled "Minimum Building Size Requiring Air Leakage Testing" that contains limitations based
on climate zones and building floor areas where testing would not be required. The problem with this table is that the floor
areas noted are very limited and impractical.
The 2015 IECC Air Barrier Compliance Options noted in Section C402.5.1.2 have worked well by permitting common building
materials to be used as an air barrier component and this section of the code should remain as it is in the 2015 IECC.
We feel that this proposal should be disapproved.

Proponent : Ronald Nickson, National Multifamily Housing Council, representing National Multifamily Housing
Council (rnickson@nmhc.org) requests Disapprove.
Commenter's Reason: The cost effective analysis used to justify the change is not appropriate for determining the feasibility
of constructing multifamily buildings because it does not reflect the analysis used by financial institutions in determining the
feasibility of a project. Multifamily construction financing is based on a 7-8 and somethings 10 year maximum payback. If the
cost to constuct the project is above the payback period, the financial institutions will not provide the necessary funds to
construct the project. The increasing cost of construction inherant in the change is not jusstified adding to the problem of
providing affordable housing and housing that is needed in many communities for teachers, firefighters, pollice offices, and
others living in the community.
Proponent : Steven Orlowski, representing Building Owners and Managers Association International
(sorlowski@boma.org) requests Disapprove.
Commenter's Reason: BOMA International disagrees with the proponents justification to require all commercial buildings to
be required to conduct air leakage testing and the committees action to approve CE105-16. By all accounts, the IECC is clear
that all air barrier systems must comply with the manufactures installation requirements and designers/contractors are now
understanding the importance of paying close attention to the the most common problem areas with their installation. By the
proponents own account, when air barrier systems were tested in the field with and without a commissioning agent or third
party inspection program, 60% of buildings were found to be in compliance with the proposed required air leakage levels
indicated in this proposal. This is indicative of the prescriptive requirements successfully being implemented in the field by
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knowledgeable contractors and better enforcement by the code officials. In addition, the proposal as written, would apply the
requirements to alterations and additions to existing buildings which would have a significant cost impact on revitalizing existing
buildings.
Proponent : Billie Zidek, APPA, representing APPA requests Disapprove.
Commenter's Reason: The APPA I-Code Work Group and the APPA Standards Code Council voted to oppose this proposal
because;
Testing of buildings will require engaging a separate testing contractor who will likely need to be trained, licensed, and
certified to preform the testing, introducing a substantial new cost to the project total.
Testing will delay the ability to occupy the newly constructed facility as the testing cannot be done until the entire envelope
is in place and all mechanical systems fully operational. A failed test could result in failure to receive a Certificate of
Occupancy introducing even further delay and expense while the problem is investigated and corrected. If a need is
revealed for the air barrier layer to be re-exposed for repairs, this could require the expensive dismantling and re-building
of finishes already in place. A failed test also introduces a greater likelihood of finger pointing between contractors and
designers, delay claims, and legal action.
There is also a delay concern in that is not enough trained, equipped, and certified testing firms to handle the anticipated
workload leading to further concerns over delayed occupancy and high prices resulting from high demand and served by
low supply.
It is the code enforcement officers responsibility to ascertain compliance with the Energy Code by inspection and
observation of conformance with reviewed contract documents and established industry best practices, random testing,
special inspections were warranted, and review of submittals. The building inspector's responsibility should not be
transferred to a third party for-profit private company paid for by the Owner. With proper and strict inspection protocol,
code compliance of the final product would be more assured.

CE105-16
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CE107-16
IECC: C402.5.1, C408.4 (New), C408.4.1 (New), C408.4.2 (New), C408.4.3 (New).
Proposed Change as Submitted
Proponent : Sean Denniston, New Buildings Institute, representing New Buildings Institute (sean@newbuildings.org)
2015 International Energy Conservation Code
Revise as follows:
C402.5.1 Air barriers. A continuous air barrier shall be provided throughout the building thermal envelope. The air barriers
shall be permitted to be located on the inside or outside of the building envelope, located within the assemblies composing the
envelope, or any combination thereof. The air barrier shall comply with Sections C402.5.1.1 and C402.5.1.2. Commissioning of
the air barrier shall be provided in accordance with Section C408.4.
Exception: Air barriers are not required in buildings located in Climate Zone 2B.
Add new text as follows:
C408.4 Air barrier commissioning. Where an air barrier is required in accordance with Section C402.5.1, prior to passing
final inspection, the registered design professional shall provide evidence of air barrier commissioning and completion in
accordance with the provisions of this section.
Exception: Buildings that have met the air leakage testing requirement of Section C402.5.
C408.4.1 Documentation. Documentation of the continuous air barrier components included in the design and a field
inspection checklist clearly indicating all requirements necessary for maintaining air barrier continuity and durability in
accordance with Section C402.5.1, shall be included in the construction documents. Documentation shall include a field
inspection checklist indicating the requirements necessary for proper installation of the continuous air barrier.
C408.4.2 Field inspections. Reports from field inspections during project construction showing compliance with continuous
air barrier requirements including proper material handling and storage, use of approved materials and approved substitutes,
proper material and surface preparation, and air barrier continuity at building thermal envelope penetrations shall be provided
to the owner and, upon request, to the code official..
C408.4.3 Report. A final commissioning report indicating compliance with the continuous air barrier requirements shall be
provided to the building owner and, upon request, to the code official.
Reason: According to a study by the Pacific Northwest National Lab ("Achieving the 30% Goal: Energy and Cost Savings
Analysis of ASHRAE Standard 90.1-2010"), in common practice the prescriptive air barrier requirements found in the IECC and
Standard 90.1 will not achieve the 0.40 CFM/sf leakage rate required by the testing alternative. Instead, they would only
achieve, on average, a leakage rate of 1.0 CFM/sf. The same report also estimates that the average leakage rate for
commercial construction before the new air barrier requirements went into effect was 1.8 CFM/sf. The result is that the
prescriptive air barrier requirements only achieve about half of the savings anticipated by the infiltration rate required by the
testing alternative.
The air barrier commissioning requirements would use a commissioning protocol to improve the effectiveness of installed air
barriers. Through change in practice, the performance of air barriers built to the prescriptive requirements can be improved and
brought more in line with what is required by testing without actually making testing mandatory. The requirements as written are
not achieving the energy savings intent of the code, and are therefore introducing complexity without the full corresponding
energy benefit.

Cost Impact: Will increase the cost of construction
New Buildings Institute's Advanced Buildings New Construction Guide contains a similar requirement for air barrier
commissioning. An incremental cost study was conducted by Skanska and found that the air barrier commissioning requirement
would have an incremental cost of $0.08-0.13/sf depending on building type and regional market.
CE107-16 :
C402.5.1DENNISTON13109
Public Hearing Results
Committee Action:
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Committee Reason: This fits well with CE105-16 revisions. If buildings fail testing, then commissioning is needed. The code
officials are only on the job site for hours, while construction occurs over months. Lighting, HVAC, etc. are commissioned, so why
not the envelope? A special inspector is needed.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.5.1 Air barriers. A continuous air barrier shall be provided throughout the building thermal envelope. The air barriers
shall be permitted to be located on the inside or outside of the building envelope, located within the assemblies composing the
envelope, or any combination thereof. The air barrier shall comply with Sections C402.5.1.1 and C402.5.1.2. Commissioning
Verification of the air barrier shall be provided in accordance with Section C408.4.
Exception: Air barriers are not required in buildings located in Climate Zone 2B.
C408.4 Air barrier commissioning verification. Where an air barrier is required in accordance with Section C402.5.1, prior
to passing final inspection, the registered design professional shall provide evidence of air barrier commissioning verification
and completion in accordance with the provisions of this section.
Exception: Buildings that have met the air leakage testing requirement of Section C402.5.
C408.4.3 Report. A final commissioning verification report indicating compliance with the continuous air barrier requirements
shall be provided to the building owner and, upon request, to the code official.
Commenter's Reason: "Verification" is more accurate term to describe the actions being required in this proposal than is
"commissioning". Commissioning encompasses much more than what is being proposed, as can be seen if ASTM E2813
Standard Practice for Building Enclosure Commissioning is reviewed.
Proponent : Steven Orlowski, representing Building Owners and Managers Association International
(sorlowski@boma.org) requests Disapprove.
Commenter's Reason: BOMA disagrees with the committee's action to approve CE107 as a correlating requirement with the
approval of CE105. There is no justifiable reason to require commissioning of the building envelope after the building has failed
an air leakage test. By the time the building is ready to conduct an air leakage test, most of the air barrier will be concealed by
the building exterior finishes. As for the comment regarding the code officials capabilities, there has not been enough data to
support that air barrier installations are not being inspected in the field by the local authority. The code official establishes the
required inspections and has the authority to require the exterior to remain exposed for observation and inspection. We strongly
encourage the assembly to overturn the committees action and disapprove CE107.
CE107-16

2016 ICC PUBLIC COMMENT AGENDA

Page 841

CE108-16
IECC: C402.5.1.1.
Proposed Change as Submitted
Proponent : Howard Ahern, representing Airex Mfg. (howard.ahern@airexmfg.com)
2015 International Energy Conservation Code
Revise as follows:
C402.5.1.1 Air barrier construction. The continuous air barrier shall be constructed to comply with the following:
1. The air barrier shall be continuous for all assemblies that are the thermal envelope of the building and across the joints
and assemblies.
2. Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints
and seals shall be securely installed in or on the joint for its entire length so as not to dislodge, loosen or otherwise
impair its ability to resist positive and negative pressure from wind, stack effect and mechanical ventilation.
3. Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed in a manner compatible with the
construction materials and location. Joints and seals associated with penetrations shall be sealed in the same manner
or taped or covered with moisture vapor-permeable wrapping material. Sealing materials shall be appropriate to the
construction materials being sealed and shall be securely installed around the penetration so as not to dislodge, loosen
or otherwise impair the penetrations' ability to resist positive and negative pressure from wind, stack effect and
mechanical ventilation. Sealing of concealed fire sprinklers, where required, shall be in a manner that is recommended
by the manufacturer. Caulking or other adhesive sealants shall not be used to fill voids between fire sprinkler cover
plates and walls or ceilings. Refrigerent piping penetrations shall be sealed by gasketing and mechanically secured.
4. Recessed lighting fixtures shall comply with Section C402.5.8. Where similar objects are installed that penetrate the air
barrier, provisions shall be made to maintain the integrity of the air barrier.
Reason: This change simply allows for a mechanical sealing system for penetrations. Mechanical sealing system are used for
some types of penetrations such as refrigerant piping which needs to specifically address vibration problems associated with
sustainable sealing of the penetration and transfer of vibration energy.

Cost Impact: Will not increase the cost of construction
Will not increase cost of construction as this change simply allows an option for a mechanically sealed systems which are
already being used in construction
CE108-16 :
C402.5.1.1AHERN10909
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
C402.5.1.1 Air barrier construction. The continuous air barrier shall be constructed to comply with the following:
1. The air barrier shall be continuous for all assemblies that are the thermal envelope of the building and across the joints and
assemblies.
2. Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints and
seals shall be securely installed in or on the joint for its entire length so as not to dislodge, loosen or otherwise impair its
ability to resist positive and negative pressure from wind, stack effect and mechanical ventilation.
3. Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed in a manner compatible with the construction
materials and location. Sealing shall allow for expansion and contraction of dissilimar materials and mechanical vibration.
Joints and seals associated with penetrations shall be sealed in the same manner or taped or covered with moisture vaporpermeable wrapping material. Sealing materials shall be appropriate to the construction materials being sealed and shall
be securely installed around the penetration so as not to dislodge, loosen or otherwise impair the penetrations' ability to
resist positive and negative pressure from wind, stack effect and mechanical ventilation. Sealing of concealed fire
sprinklers, where required, shall be in a manner that is recommended by the manufacturer. Caulking or other adhesive
sealants shall not be used to fill voids between fire sprinkler cover plates and walls or ceilings.Refrigerent piping
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penetrations shall be sealed by gasketing and mechanically secured.
4. Recessed lighting fixtures shall comply with Section C402.5.8. Where similar objects are installed that penetrate the air
barrier, provisions shall be made to maintain the integrity of the air barrier.
Committee Reason: Approval is based on the proponent's published reason statements. The modification provides improved
language regarding intent.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Hugo Aguilar, representing American Supply Association (haguilar@asa.net) requests Approve as
Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
C402.5.1.1 Air barrier construction. The continuous air barrier shall be constructed to comply with the following:
1. The air barrier shall be continuous for all assemblies that are the thermal envelope of the building and across the joints
and assemblies.
2. Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints
and seals shall be securely installed in or on the joint for its entire length so as not to dislodge, loosen or otherwise
impair its ability to resist positive and negative pressure from wind, stack effect and mechanical ventilation.
3. Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed in a manner compatible with the
construction materials and location. Sealing shall allow for expansion and contraction of dissilimar materials , and
mechanical vibration. Joints and seals associated with penetrations shall be sealed in the same manner or taped or
covered with moisture vapor-permeable wrapping material. Sealing materials shall be appropriate to the construction
materials being sealed and shall be securely installed around the penetration so as not to dislodge, loosen or otherwise
impair the penetrations' ability to resist positive and negative pressure from wind, stack effect and mechanical
ventilation. Sealing of concealed fire sprinklers, where required, shall be in a manner that is recommended by the
manufacturer. Caulking or other adhesive sealants shall not be used to fill voids between fire sprinkler cover plates and
walls or ceilings.
4. Recessed lighting fixtures shall comply with Section C402.5.8. Where similar objects are installed that penetrate the air
barrier, provisions shall be made to maintain the integrity of the air barrier.
Commenter's Reason: The Committee modification added the language "dissimilar metals." However, there was no reason
provided as to why this change was made. The submitter did not mentioned anything about dissimilar metals in the the reason
statement. The proposed modification will provide clarity in regards to the prevention of expansion and contraction on all
metals; and not only dissimilar metals.
CE108-16
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CE109-16
IECC: C402.5.1.1.
Proposed Change as Submitted
Proponent : Hope Medina, representing Colorado Chapter of ICC (hmedina@coloradocode.net)
2015 International Energy Conservation Code
C402.5.1.1 Air barrier construction. The continuous air barrier shall be constructed to comply with the following:
1. The air barrier shall be continuous for all assemblies that are the thermal envelope of the building and across the joints
and assemblies.
2. Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints
and seals shall be securely installed in or on the joint for its entire length so as not to dislodge, loosen or otherwise
impair its ability to resist positive and negative pressure from wind, stack effect and mechanical ventilation.
3. Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed in a manner compatible with the
construction materials and location. Joints and seals seams associated with penetrations shall be sealed in the same
manner or taped or covered with moisture vapor-permeable moisture-vapor permeable wrapping material. Sealing
materials shall be appropriate to the construction materials being sealed and shall be securely installed around the
penetration so as not to dislodge, loosen or otherwise impair the penetrations' ability to resist positive and negative
pressure from wind, stack effect and mechanical ventilation. Sealing of concealed fire sprinklers, where required, shall
be in a manner that is recommended by the manufacturer. Caulking or other adhesive sealants shall not be used to fill
voids between fire sprinkler cover plates and walls or ceilings.
4. Recessed lighting fixtures shall comply with Section C402.5.8. Where similar objects are installed that penetrate the air
barrier, provisions shall be made to maintain the integrity of the air barrier.
Reason: Delete hyphen between vapor and permeable, move it between moisture and vapor. Already says in the first sentence
that the sealing material has to be compatible with the construction material and location. Why say it again?
Cost Impact: Will not increase the cost of construction
rewording existing text
CE109-16 :
C402.5.1.1MEDINA13006
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval is based on the proponent's published reason statements.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C402.5.1.1 Air barrier construction. The continuous air barrier shall be constructed to comply with the following:
1. The air barrier shall be continuous for all assemblies that are the thermal envelope of the building and across the joints
and assemblies.
2. Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints
and seals shall be securely installed in or on the joint for its entire length so as not to dislodge, loosen or otherwise
impair its ability to resist positive and negative pressure from wind, stack effect and mechanical ventilation.
3. Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed in a manner compatible with the
construction materials and location. Joints and seams associated with penetrations shall be sealed in the same manner
or taped or covered with moisture-vapor permeable wrapping material. Sealing materials shall be securely installed
around the penetration so as not to dislodge, loosen or otherwise impair the penetrations' ability to resist positive and
negative pressure from wind, stack effect and mechanical ventilation. Sealing of concealed fire sprinklers, where
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required, shall be in a manner that is recommended by the manufacturer. Caulking or other adhesive sealants shall not
be used to fill voids between fire sprinkler cover plates and walls or ceilings.
4. Recessed lighting fixtures shall comply with Section C402.5.8. Where similar objects are installed that penetrate the air
barrier, provisions shall be made to maintain the integrity of the air barrier.
Commenter's Reason: Wrapping materials are not typically adhesive or sealing materials such that they can be used to seal
a penetration against air leakage. Simply covering a penetration joint with such materials will not prevent air leakage. Thus,
joints in an air barrier at penetrating elements must be sealed using tape or other sealing material. This public comment
corrects this problem and clarifies the code with respect to penetrations in an air barrier.
CE109-16
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CE110-16
IECC: C402.5.1.2.1.
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org)
2015 International Energy Conservation Code
Revise as follows:
C402.5.1.2.1 Materials. Materials with an air permeability not greater than 0.004 cfm/ft2 (0.02 L/s • m2) under a pressure
differential of 0.3 inch water gauge (75 Pa) when tested in accordance with ASTM E 2178 shall comply with this section.
Materials in Items 1 through 16 shall be deemed to comply with this section, provided joints are sealed and materials are
installed as air barriers in accordance with the manufacturer's instructions.
1. Plywood with a thickness of not less than 3 /8 inch (10 mm).
2. Oriented strand board having a thickness of not less than 3 /8 inch (10 mm).
3. Extruded polystyrene insulation board having a thickness of not less than 1 /2 inch (12.7 mm).
4. Foil-back polyisocyanurate insulation board having a thickness of not less than 1 /2 inch (12.7 mm).
5. Closed-cell spray foam a minimum density of 1.5 pcf (2.4 kg/m3) having a thickness of not less than 11 /2 inches (38
mm).
6. Open-cell spray foam with a density between 0.4 and 1.5 pcf (0.6 and 2.4 kg/m3) and having a thickness of not less
than 4.5 inches (113 mm).
1
7. Exterior or interior gypsum board having a thickness of not less than /2 inch (12.7 mm).
1
8. Cement board having a thickness of not less than /2 inch (12.7 mm).
9. Built-up roofing membrane.
10.Modified bituminous roof membrane.
11.Fully adhered single-ply Single-ply roof membrane.
5
12.A Portland cement/sand parge, or gypsum plaster having a thickness of not less than /8 inch (15.9 mm).
13.Cast-in-place and precast concrete.
14.Fully grouted concrete block masonry.
15.Sheet steel or aluminum.
16.Solid or hollow masonry constructed of clay or shale masonry units.
Reason: This change clarifies the intent of the code that the method of attachment for deemed-to-comply materials pertains to
materials and not installation methods or assemblies. The material is a single ply roof membrane. "Fully adhered" is related to
how the material is installed and belongs in code sections dealing with roof installation. The change will align IECC w ith
ASHRAE 90.1-2013 w here a similar change has been approved per Addendum AY
Cost Impact: Will not increase the cost of construction
This change is a clarification of existing code requirements and thus w ill not increase the cost of construction
CE110-16 :
C402.5.1.2.1FERGUSON12490
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The code needs installation requirements to achieve the required air barrier. This subject matter belongs in
the section for assemblies of materials. Air moves in the interstitial spaces of the building envelope therefore the stricken words
need to remain for the integrity of the list of materials.
Assembly Motion:
Online Vote Results:
Support: 38.62% (73) Oppose: 61.38% (116)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Submitted.
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Commenter's Reason: ASHRAE requests that this proposal be approved as submitted.
The International Energy Conservation Code Committee-Commercial was split on this proposal voting 7-6 for disapproval.
Many of the committee members, both for and against the proposal, acknowledged the technical merits of the proposal are
strong. ASHRAE believes the benefits to code officials and users of IECC and ASHRAE 90.1 of having the two documents in
alignment outweigh the benefits of continuing to require manufacturers of single-ply roof membranes test their products for air
permeability per ASTM E 2178—a test that routinely shows single-ply roof membranes easily pass the air permeability
requirement of IECC section C402.5.1.2.1 Materials and thus provide little value for code officials when determining if overall
air barrier systems are code compliant.
A similar change has been approved and will appear in ASHRAE 90.1-2016—an alternative compliance path for the commercial
sections of IECC 2018. As part of ASHRAE's public comment ANSI-based process concerns were raised similar to those voiced
during testimony for this proposal at the committee action hearings. In the end the change was approved because the technical
merits of the change are limited to addressing:
1. The term "Fully-adhered" refers to an "Assembly" and not a Material as the section intends.
2. The removal of "Fully-adhered" does not alter the Material's ability to resist air leakage per the charging language
requirement of ASTM E2178.
At the same time ASHRAE acknowledges the concerns related to the overall air barrier sections of ASHRAE 90.1 and IECC. A
working group to determine if the air barrier section should be expanded and/or reorganized to achieve additional energy cost
savings is currently active.

Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National
Roofing Contractors Association (NRCA) (jwilen@nrca.net) requests Approve as Submitted.
Commenter's Reason: The Commercial Energy Conservation Committee vote was split; ultimately voting 7-6 for disapproval
with the chair casting the deciding vote. During testimony committee members stated that the technical merit of the proposal is
sound but they are concerned about issues raised during opposition testimony-specifically concerns related to roof membrane
system flutter, air leakage at the membrane perimeter and potential energy loss due to air moving within roof assemblies.
NRCA believes these issues raised by opponents are not germane to the proposed change. The scope of this change is
limited to the air barrier materials section (C402.5.1.2.1). This section does not and is not intended to contain requirements
related to the construction and design of the overall building envelope air barrier system. Those requirements are already
located in C402.5.1 Air Barriers and C402.5.1.1 Air Barrier Construction
The ASHRAE 90.1 committee has implemented the change for publishing in the 90.1-2016 edition (Addendum AY). As ASHRAE
90.1-2016 is an alternate compliance path for the commercial section of IECC 2018, building code officials will benefit by
approving this public comment and ensuring the air barrier materials section of both documents are in sync.

Proponent : Wanda Edwards, representing RCI, Inc. (wedwards@rci-online.org) requests Disapprove.
Commenter's Reason: RCI is an international professional association whose members are architects, engineers and
consultants who specialize in building envelope and roof design. Our organization is opposed to this proposal. First, this
proposal changes the requirements of the code and the stringency of the code. A single ply membrane functions as an air
barrier only when fully adhered. By changing the words fully adhered membrane to single-ply membrane in the deemed to
comply list would allow for the installation of mechanically fastened single-ply membranes as air barriers without any additional
installation requirements.
The installation requirements given in Section C402.5.1.1 are not adequate instructions on how to use a single ply membrane
as an air barrier. Section C402.5.1.1 does not provide guidance on how the interface of the wall air barrier and the roof
membrane are to be constructed. The intro to this section of the code says "materials in Items 1 through 16 shall be deemed to
comply with this section, provided joints are sealed and materials are installed as air barriers in accordance with the
manufacturer's instructions." Not all single ply membrane manufacturers have installation instructions about how to use their
product as an air barrier, nor have had their product tested in accordance with ASTM E 2178. This would indicate that not all
manufacturers intend for their product to be used as an air barrier.
The code change is not consistent with ASHRAE 90.1 in that the IECC does not contain a section on air barrier design as
ASHRAE 90.1 does. ASHRAE Section 5.4.3.1.1 Air Barrier Design Requires that the air barrier be designed to resist positive
and negative pressures from wind, stack effect, and mechanical ventilation. This requirement is found under air barrier
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construction in the IECC. A design requirement should not be located with the construction requirements. A fully adhered
membrane would meet these design requirements to resist positive and negative pressures from wind. However, a
mechanically fastened system will not perform the same under wind pressures as a fully adhered membrane performs.
The problem with using a single ply membrane is not a problem of air leakage, but rather a problem of air intrusion. In a paper
written by Baskaran & Molleti 2009 entitled Air intrusion vs Air Leakage, they state "although research has been directed to the
characterization of individual roof components such as the membrane, relatively little attention has been given to how air
movement affects system performance. It has been incorrectly assumed that air movement in roofing assemblies is similar to air
movement in wall assemblies. Several factors contribute to this misconception, including existing energy and building-code
requirements and the current air-barrier standards, which are all focused on wall assemblies." The paper goes on to say that
air intrusion "occurs when conditioned indoor air enters into a building envelope assembly but cannot escape to the exterior
environment, as is the case for mechanically attached roofs, it is termed air intrusion." "Using a single ply membrane that is not
adhered will allow air from inside the building to pass into the roof assembly. If the building is being heated with warm humid air
and the temperature is cold outside, condensation will occur.
Much has been published about air intrusion into the roof assembly and the accumulation of moisture. Most recently is an
article by Thomas Taylor with GAF (Interface August 2016) which states in the conclusions "Fully adhered membrane systems
based on polyiso insulation significantly reduce airflow to the underside of the membrane. In addition, fully adhered systems do
not billow upwards due to wind loads, again reducing airflow."
The IBC defines a roof assembly as "a system designed to provide weather protection and resistance to design loads. The
system consists of a roof covering and roof deck or a single component serving as both the roof covering and the roof deck. A
roof assembly includes the roof deck, vapor retarder, substrate or thermal barrier, insulation, vapor retarder and roof covering."
The roof is an assembly, and while various parts of the assembly may pass the air barrier test, it may not necessarily mean the
assembly will. Knowledge of how assemblies perform and interact in a system is required to effectively provide a system that
will function as an air barrier.
The National Institute of Building Sciences' Whole Building Design Guide, recommends the installation of an additional air
barrier when using a mechanically fastened membrane. There needs to research and work done to develop test methods for
determining the amount of air intrusion into a roof assembly, and until such time as test methods are available, and design
criteria included in the code for using a mechanically fastened membrane as an air barrier, the deemed to comply list should
remain as is.
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CE111-16
IECC: C402.5.1.2.1.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen Company, representing Polyisocyanurate Insulation Manufacturers Association
(mfischer@kellencompany.com)
2015 International Energy Conservation Code
Revise as follows:
C402.5.1.2.1 Materials. Materials with an air permeability not greater than 0.004 cfm/ft2 (0.02 L/s • m2) under a pressure
differential of 0.3 inch water gauge (75 Pa) when tested in accordance with ASTM E 2178 shall comply with this section.
Materials in Items 1 through 16 shall be deemed to comply with this section, provided joints are sealed and materials are
installed as air barriers in accordance with the manufacturer's instructions.
1. Plywood with a thickness of not less than 3 /8 inch (10 mm).
2. Oriented strand board having a thickness of not less than 3 /8 inch (10 mm).
3. Extruded polystyrene insulation board having a thickness of not less than 1 /2 inch (12.7 mm).
4. Foil-back polyisocyanurate Polyisocyanurate insulation board having a thickness of not less than 1 /2 inch (12.7 mm).
5. Closed-cell spray foam a minimum density of 1.5 pcf (2.4 kg/m3) having a thickness of not less than 11 /2 inches (38
mm).
6. Open-cell spray foam with a density between 0.4 and 1.5 pcf (0.6 and 2.4 kg/m3) and having a thickness of not less
than 4.5 inches (113 mm).
1
7. Exterior or interior gypsum board having a thickness of not less than /2 inch (12.7 mm).
1
8. Cement board having a thickness of not less than /2 inch (12.7 mm).
9. Built-up roofing membrane.
10.Modified bituminous roof membrane.
11.Fully adhered single-ply roof membrane.
5
12.A Portland cement/sand parge, or gypsum plaster having a thickness of not less than /8 inch (15.9 mm).
13.Cast-in-place and precast concrete.
14.Fully grouted concrete block masonry.
15.Sheet steel or aluminum.
16.Solid or hollow masonry constructed of clay or shale masonry units.
Reason: The IECC includes includes foil-faced polyisocyanurate insulation board on a list of materials that have been
"deemed to comply" with air barrier requirements, as an alternate to testing to ASTM E 2178. A review of polyiso insulation
manufacturers' test data shows that the foil-facing is not necessary for the product to exceed the test requirement. Foil facers
are not always a preferred product solution for roof and wall applications, depending upon the assembly; this proposal more
appropriately captures the material's performance and removes a bias in the code that permits other unfaced insulation
products in the code to qualify without requiring either a foil-face or testing. The code does require that the insulation material
have a minimum thickness and that it be installed as an air barrier, with sealed joints.
Cost Impact: Will not increase the cost of construction
The proposal provides greater flexibility in material selection.
CE111-16 :
C402.5.1.2.1FISCHER13337
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is a lack of data to support the proposal.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing The Polyisocyanurate Insulation Manufacturers Association
(mfischer@kellencompany.com) requests Approve as Modified by this Public Comment.
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Modify as Follows:
2015 International Energy Conservation Code
C402.5.1.2.1 Materials. Materials with an air permeability not greater than 0.004 cfm/ft2 (0.02 L/s • m2) under a pressure
differential of 0.3 inch water gauge (75 Pa) when tested in accordance with ASTM E 2178 shall comply with this section.
Materials in Items 1 through 16 shall be deemed to comply with this section, provided joints are sealed and materials are
installed as air barriers in accordance with the manufacturer's instructions.
3
1. Plywood with a thickness of not less than /8 inch (10 mm).
3
2. Oriented strand board having a thickness of not less than /8 inch (10 mm).
1
3. Extruded polystyrene insulation board having a thickness of not less than /2 inch (12.7 mm).
1
4. Polyisocyanurate Faced polyisocyanurate insulation board having a thickness of not less than /2 inch (12.7 mm).
3
1
5. Closed-cell spray foam a minimum density of 1.5 pcf (2.4 kg/m ) having a thickness of not less than 1 /2 inches (38
mm).
6. Open-cell spray foam with a density between 0.4 and 1.5 pcf (0.6 and 2.4 kg/m3) and having a thickness of not less
than 4.5 inches (113 mm).
1
7. Exterior or interior gypsum board having a thickness of not less than /2 inch (12.7 mm).
1
8. Cement board having a thickness of not less than /2 inch (12.7 mm).
9. Built-up roofing membrane.
10.Modified bituminous roof membrane.
11.Fully adhered single-ply roof membrane.
5
12.A Portland cement/sand parge, or gypsum plaster having a thickness of not less than /8 inch (15.9 mm).
13.Cast-in-place and precast concrete.
14.Fully grouted concrete block masonry.
15.Sheet steel or aluminum.
16.Solid or hollow masonry constructed of clay or shale masonry units.
Commenter's Reason: The original proposal sought to remove the foil facing requirement for rigid polyiso insulation to
comply with the deem to comply as air barrier materials list in Section C402.5.1.2.1. We prepared a floor modification to retain
the facing but remove the requirement that the facing be foil, but did not provide representative test data showing that rigid
polyiso with typical commercial coated fiber mat glass facers.
Attached to this comment is ASTM E2178 test data from three manufacturers showing results well below the code requirement
2
of 0.004 cfm/ft for faced rigid polyiso insulation board at nominal 1/2" thickness (.045"). Test values range from 0.00009 to
2
0.00014 cfm/ft for one producer (RMax). Additional reports and published material properties in the attachments confirm the
typical performance values at levels significantly below the code requirement.
The current list of materials include other rigid insulation materials; the data presented demonstrate that rigid polyiso is also in
compliance with the air barrier materials requirement. The Polyisocyanurate Insulation Manufacturers Asociation requests that
CE111-16 be approved as modified by this public comment.
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CE112-16
IECC: C402.5.1.2.1.
Proposed Change as Submitted
Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National Roofing
Contractors Association (NRCA) (jwilen@nrca.net)
2015 International Energy Conservation Code
Revise as follows:
C402.5.1.2.1 Materials. Materials with an air permeability not greater than 0.004 cfm/ft2 (0.02 L/s • m2) under a pressure
differential of 0.3 inch water gauge (75 Pa) when tested in accordance with ASTM E 2178 shall comply with this section.
Materials in Items 1 through 16 shall be deemed to comply with this section, provided joints are sealed and materials are
installed as air barriers in accordance with the manufacturer's instructions.
1. Plywood with a thickness of not less than 3 /8 inch (10 mm).
2. Oriented strand board having a thickness of not less than 3 /8 inch (10 mm).
3. Extruded polystyrene insulation board having a thickness of not less than 1 /2 inch (12.7 mm).
4. Foil-back polyisocyanurate insulation board having a thickness of not less than 1 /2 inch (12.7 mm).
5. Closed-cell spray foam a minimum density of 1.5 pcf (2.4 kg/m3) having a thickness of not less than 11 /2 inches (38
mm).
6. Open-cell spray foam with a density between 0.4 and 1.5 pcf (0.6 and 2.4 kg/m3) and having a thickness of not less
than 4.5 inches (113 mm).
1
7. Exterior or interior gypsum board having a thickness of not less than /2 inch (12.7 mm).
1
8. Cement board having a thickness of not less than /2 inch (12.7 mm).
9. Built-up roofing membrane.
10.Modified bituminous roof membrane.
11.Fully adhered single-ply roof membrane.
5
12.A Portland cement/sand parge, or gypsum plaster having a thickness of not less than /8 inch (15.9 mm).
13.Cast-in-place and precast concrete.
14.Fully grouted concrete block masonry.
15.Sheet steel or aluminum.
16.Solid or hollow masonry constructed of clay or shale masonry units.
Reason: Section C402.5.1.2.1-Materials indicates materials tested in accordance with ASTM E 2178 and meeting the stated
air permeability are considered in compliance with the code section. E 2178 is a test method to measure the air permeance of
flexible sheet or rigid panel-type materials; the method of attachment is not part of the E 2178 test method so it makes sense to
remove attachment components from the deemed-to-comply list in section C402.5.1.2.1. Also, the Significant and Use
statement of ASTM E 2178 states "This method does not address the installed air leakage performance of building materials."
Installation and attachment issues related to air barriers are already regulated in IECC Section C402.5.1.1-Air Barrier
Construction.
Cost Impact: Will not increase the cost of construction
The proposed change is a clarification and does not change the stringency of existing code requirements so the cost of
construction will be unchanged.
CE112-16 :
C402.5.1.2.1WILEN AIA CDT
RRO9964
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval is consistent with the action taken on CE110. If "fully adhered" is removed, the products might
not be properly installed and acting as air barriers.
Assembly Action:

None
Individual Consideration Agenda
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Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National
Roofing Contractors Association (NRCA) (jwilen@nrca.net) requests Approve as Submitted.
Commenter's Reason: The Commercial Energy Conservation Committee vote was split; ultimately voting 7-6 for disapproval
with the chair casting the deciding vote. During testimony committee members stated that the technical merit of the proposal is
sound but they are concerned about issues raised during opposition testimony-specifically concerns related to roof membrane
system flutter, air leakage at the membrane perimeter and potential energy loss due to air moving within roof assemblies.
NRCA believes these issues raised by opponents are not germane to the proposed change. The scope of this change is
limited to the air barrier materials section (C402.5.1.2.1). This section does not and is not intended to contain requirements
related to the construction and design of the overall building envelope air barrier system. Those requirements are already
located in C402.5.1 Air Barriers and C402.5.1.1 Air Barrier Construction
The ASHRAE 90.1 committee has implemented the change for publishing in the 90.1-2016 edition (Addendum AY). As ASHRAE
90.1-2016 is an alternate compliance path for the commercial section of IECC 2018, building code officials will benefit by
approving this public comment and ensuring the air barrier materials section of both documents are in sync.

Proponent : Wanda Edwards, representing RCI, Inc. (wedwards@rci-online.org) requests Disapprove.
Commenter's Reason: RCI is an international professional association whose members are architects, engineers and
consultants who specialize in building envelope and roof design. Our organization is opposed to this proposal. First, this
proposal changes the requirements of the code and the stringency of the code. A single ply membrane functions as an air
barrier only when fully adhered. By changing the words fully adhered membrane to single-ply membrane in the deemed to
comply list would allow for the installation of mechanically fastened single-ply membranes as air barriers without any additional
installation requirements.
The installation requirements given in Section C402.5.1.1 are not adequate instructions on how to use a single ply membrane
as an air barrier. Section C402.5.1.1 does not provide guidance on how the interface of the wall air barrier and the roof
membrane are to be constructed. The intro to this section of the code says "materials in Items 1 through 16 shall be deemed to
comply with this section, provided joints are sealed and materials are installed as air barriers in accordance with the
manufacturer's instructions." Not all single ply membrane manufacturers have installation instructions about how to use their
product as an air barrier, nor have had their product tested in accordance with ASTM E 2178. This would indicate that not all
manufacturers intend for their product to be used as an air barrier.
The code change is not consistent with ASHRAE 90.1 in that the IECC does not contain a section on air barrier design as
ASHRAE 90.1 does. ASHRAE Section 5.4.3.1.1 Air Barrier Design Requires that the air barrier be designed to resist positive
and negative pressures from wind, stack effect, and mechanical ventilation. This requirement is found under air barrier
construction in the IECC. A design requirement should not be located with the construction requirements. A fully adhered
membrane would meet these design requirements to resist positive and negative pressures from wind. However, a
mechanically fastened system will not perform the same under wind pressures as a fully adhered membrane performs.
The problem with using a single ply membrane is not a problem of air leakage, but rather a problem of air intrusion. In a paper
written by Baskaran & Molleti 2009 entitled Air intrusion vs Air Leakage, they state "although research has been directed to the
characterization of individual roof components such as the membrane, relatively little attention has been given to how air
movement affects system performance. It has been incorrectly assumed that air movement in roofing assemblies is similar to air
movement in wall assemblies. Several factors contribute to this misconception, including existing energy and building-code
requirements and the current air-barrier standards, which are all focused on wall assemblies." The paper goes on to say that
air intrusion "occurs when conditioned indoor air enters into a building envelope assembly but cannot escape to the exterior
environment, as is the case for mechanically attached roofs, it is termed air intrusion." "Using a single ply membrane that is not
adhered will allow air from inside the building to pass into the roof assembly. If the building is being heated with warm humid air
and the temperature is cold outside, condensation will occur.
Much has been published about air intrusion into the roof assembly and the accumulation of moisture. Most recently is an
article by Thomas Taylor with GAF (Interface August 2016) which states in the conclusions "Fully adhered membrane systems
based on polyiso insulation significantly reduce airflow to the underside of the membrane. In addition, fully adhered systems do
not billow upwards due to wind loads, again reducing airflow."

2016 ICC PUBLIC COMMENT AGENDA

Page 852

The IBC defines a roof assembly as "a system designed to provide weather protection and resistance to design loads. The
system consists of a roof covering and roof deck or a single component serving as both the roof covering and the roof deck. A
roof assembly includes the roof deck, vapor retarder, substrate or thermal barrier, insulation, vapor retarder and roof covering."
The roof is an assembly, and while various parts of the assembly may pass the air barrier test, it may not necessarily mean the
assembly will. Knowledge of how assemblies perform and interact in a system is required to effectively provide a system that
will function as an air barrier.
The National Institute of Building Sciences' Whole Building Design Guide, recommends the installation of an additional air
barrier when using a mechanically fastened membrane. There needs to research and work done to develop test methods for
determining the amount of air intrusion into a roof assembly, and until such time as test methods are available, and design
criteria included in the code for using a mechanically fastened membrane as an air barrier, the deemed to comply list should
remain as is.
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CE114-16 Part I
IECC: C402.5.3.
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
C402.5.3 Rooms containing fuel-burning appliances. In Climate Zones 3 through 8, where open combustion air ducts
provide combustion air is supplied through openings in an exterior wall to open combustion a room or space conditioning
containing a space-conditioning fuel-burning appliances appliance, one of the appliances and combustion air openings
following shall apply:
1. The room or space containing the appliance shall be located outside of the building thermal envelope.
2. The room or space containing the appliance shall be enclosed in a room and isolated from conditioned spaces inside the
building thermal envelope. Such rooms shall be sealed and insulated in accordance comply with the envelope requirements all
of Table C402.1.3 or C402.1.4, where the the following.
2.1. The walls, floors and ceilings shall meet that separate the minimum enclosed room or space from conditioned spaces shall
be insulated to be at least equivalent to the insulation requirement of below grade walls as specified in Table C402.1.3 or
C402.1.4.
2.2. The walls, floors and ceilings that separate the below-grade wall R-value requirement enclosed room or space from
conditioned spaces shall be sealed in accordance with Section C402.5.1.1.
2.3. The door doors into the enclosed room or space shall be fully gasketed, and any water .
2.4. Water lines and ducts in the enclosed room or space shall be insulated in accordance with Section C403. The
2.5. Where the air duct supplying combustion air duct shall be insulated, where it to the enclosed room or space passes
through conditioned space, the duct shall be insulated to a minimum an R-value of not less than R-8.
Exceptions:
1. Direct vent appliances with both intake and exhaust pipes installed continuous to the outside.
2. Exception Fireplaces and stoves complying with Sections 901 through 905 of the International Mechanical
Code, and Section 2111.13 of the International Building Code.

Reason: The intent of this section as it was proposed for the 2015 edition of the code was to deal with spaces where air
comes in unrestricted to a place where the fuel burning appliance is located. The section then outlines 2 ways you can deal
with it - 1 - keep it outside the thermal envelope, or 2 - if you want it located in a space that is within the thermal envelope, you
need to build an 'isolation' chamber - what the section calls an enclosed room or space. The intent of SEHPCAC was to revise
this section so that these 2 options are clear. We don't find them clear in the single paragraph format currently found in the
2015 code. The revised wording changes the focus from the appliance to the fact that air is penetrating the building envelope.
There is one apparent substantive change which is removing of the exception for direct vent appliances. With the rewording of
the section to focus on air coming through the walls unrestricted, the exception is not needed as a direct vent appliance has
vents to the outdoors connected to the appliance.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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Cost Impact: Will not increase the cost of construction
The proposal is an editorial repackaging of the requirement. There is no change to the technical requirements of the code.
CE114-16 Part I :
C402.5.3COLLINS13794
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: The proposal restructures the text to make the intent more clear.
Assembly Motion:
Online Vote Results:
Support: 33.64% (73) Oppose: 66.36% (144)
Assembly Action:

Disapprove
Failed
None
Individual Consideration Agenda

Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Disapprove.
Commenter's Reason: This effort to "clean up language" ignores the issue that this coverage does not belong in the IECC to
begin with. These requirements, appearing for the first time in the 2015 edition of the IECC, do not save energy and do not
belong in the IECC. The U. S. Department of Energy "determinations" report covering changes implemented by the 2015
edition, performed by Pacific Northw est National Laboratory (PNNL), classified the proposal leading to this change as "Not
Applicable to Residential Energy Efficiency" and is one of five such proposals so classified that w ere promulgated as new
requirements in the 2015 edition. Of the four states adopting the 2015 edition of the IECC, one state (Illinios) has removed this
coverage by amendment for residential occupancies. A full account for adopting states w ill be presented at the April hearing. In
any case, adoption experience to date has show n that local jurisdictions have not seen this provision as reasonable or justified
for an energy code, The IECC would be well advised to elimnate this provision. .Also, the "Cost Impact" cited in the IECC
monograph states that, "The code change proposal w ill increase the cost of construction, w hile it w ill reduce the energy
consumption and cost throughout the life of the home." This finding is contradicted by the PNNL analysis on the basis of energy
savings not realized and by independent analysis by Home Innovations Labs in its evaluation of 2015 IECC Code changes on
the basis of cost effectiveness. Finally, the original proposal for the code change cited professed combustion appliance safety
concerns. Such concerns should be addressed to the International Fuel Gas Code and National Fuel Gas Code processes w
here combustion safety is addressed, not w ithin the IECC.
CE114-16 Part I
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CE114-16 Part II
R402.4.4 (IRC N1102.4.4)
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Revise as follows:
R402.4.4 (IRC N1102.4.4) Rooms containing fuel-burning appliances. In
Where in Climate Zones Zone 3 through 8, where open combustion air ducts provide combustion air is supplied to open
combustion fuel burning appliances, a room or space containing a space-conditioning fuel-burning appliance through transfer
openings, grilles or ducts through an exterior wall, one of the appliances and combustion air opening following shall be met:
1. The room or space containing the appliance shall be located outside of the building thermal envelope.
2. The room or space containing the appliance shall be enclosed in a room, and isolated from conditioned spaces inside the
building thermal envelope. Such rooms shall be sealed and insulated in accordance comply with the envelope requirements of
Table R402.1.2, where the walls following.
2.1. Walls, floors and ceilings shall meet not less than which separate the basement wall R-value enclosed room or space from
conditioned spaces shall be insulated to be at least equivalent to the insulation requirement of below grade walls as specified
in Table R402.1.2 (IRC Table N1102.1.2.)
2.2. The door Walls, floors and ceilings which separate the enclosed room or space from conditioned spaces shall be sealed in
accordance with Section R402.4.1.1 (IRC N1102,4,1,1).
2.3. Doors into the enclosed room or space shall be fully gasketed and any water .
2.4. Water lines and ducts in the enclosed room or space shall be insulated in accordance with Section R403 (IRC N1103).
The
2.5. Where the air duct supplying combustion air to the enclosed room or space passes through conditioned space, the duct
shall be insulated where it passes through conditioned space to a minimum of R-8.
Exceptions Exception:
1. Direct vent appliances with both intake and exhaust pipes installed continuous to the outside.
2. Fireplaces and stoves complying with Section R402.4.2 and Section R1006 of the International Residential Code.
Reason: The intent of this section as it was proposed for the 2015 edition of the code was to deal with spaces where air
comes in unrestricted to a place where the fuel burning appliance is located. The section then outlines 2 ways you can deal
with it - 1 - keep it outside the thermal envelope, or 2 - if you want it located in a space that is within the thermal envelope, you
need to build an 'isolation' chamber - what the section calls an enclosed room or space. The intent of SEHPCAC was to revise
this section so that these 2 options are clear. We don't find them clear in the single paragraph format currently found in the
2015 code. The revised wording changes the focus from the appliance to the fact that air is penetrating the building envelope.
There is one apparent substantive change which is removing of the exception for direct vent appliances. With the rewording of
the section to focus on air coming through the walls unrestricted, the exception is not needed as a direct vent appliance has
vents to the outdoors connected to the appliance.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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Cost Impact: Will not increase the cost of construction
The proposal is an editorial repackaging of the requirement. There is no change to the technical requirements of the code.
CE114-16 Part II :
R402.4.4COLLINS13795
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: This is a safety issue which doesn't belong in the IECC.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Submitted.
Commenter's Reason: Part I of this proposal was approved by the Commercial Energy Code committee. The existing code
provisions introduced into the 2015 code are unclear. SEHPCAC worked for many hours to refine the provisions so that they
clear state when these provisions are invoked and how compliance is achieved.
The Commercial Energy committee recognized that this is an energy issue because it is addressing the practice of punching
holes in the building thermal envelope as a method to provide combustion are these space conditioning appliances. The text
in the 2015 code is confusing and probably contributed to confusion of the Residential Energy Committee when they concluded
in their reason statement for denial that this was a safety issue and doesn't belong in this code. The safety issue is address
by the IMC and the mechanical provisions of the IRC. This section is about saving energy and not losing it through
uncontrolled openings in the building thermal envelope.
Removal of these provisions from the code would be a mistake in that it leaves this issue unaddressed. This proposal simply
takes the 2015 text and organizes it around the key problem – openings in the thermal envelope. The proposal reorganizes the
existing text to clearly show the 2 solutions: 1. put the equipment outside the envelope; or 2. Creating a chamber within the
envelope which provides protections for the conditioned space.
Concern was also expressed in the hearings that the exception for direct vent appliances is removed. The exception is
removed because it is not necessary. The issue regulated by the section is open holes in the envelope through which
combustion air is provided. Direct vent appliances don't fall in this category because they are direct vented. The IRC definition
of Direct-vent appliance is "a fuel burning appliance with a sealed combustion system that draws all air for combustion from the
outside atmosphere and discharges all flue gases to the outside atmosphere". These appliances aren't covered by the
charging sentence of this proposal therefore there is no need for an exception.
This section isn't about the global issue of providing combustion air to appliances. That is covered by IMC and IRC mechanical
provisions. This section is only addresses where the method of providing outdoor combustion air is from openings in the
envelope via IRC Section G2407.6 or G2407.7: combustion air opening(s) to the outdoors are provided in the envelope. Rooms
with these holes to the exterior are required by this code section to be thermally separated from the interior conditioned spaces.
This section does not circumvent the requirements of G2407, Combustion, Ventilation and Dilution Air.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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Proponent : Shaunna Mozingo, representing Colorado Chapter of ICC Energy Code Development Committee
(smozingo@coloradocode.net) requests Approve as Submitted.
Commenter's Reason: The Colorado Chapter of ICC supports this proposal as submitted as it does clean up this needed
section of the code. We do not agree that this code section is strictly about a safety issue and that it doesn't belong in the
IECC as stated in the Residential Committee's reason statement.
This code has tightned the requirements for the thermal envelope, including air leakage. It also requires strict attention be paid
to mechananical equipment efficiencies and sizing as well as lighting and mechanical controls. All of these things play a huge
part in how buildings use energy and how we can make them more efficient, obviously or they wouldn't be in this code. To
crank down all of these requirements and then just allow a bunch of unconditioned air be dropped right into the space that we
have paid so much attention to isolating from that outside air - seems to fly in the face of the requirements. Equipment sizing
gets bigger when you have more infiltation/exfiltration and it has to work harder to keep the space at the appropriate
temperature because you are always introducting new air. That is energy based, not safety based reasoning.
As it pertains to safety and durability, without this isolation area, not only are we allowing varying temperatures of outside air to
come into the conditioned space, we are also bringing in whatever moisture or pollutants are in that air, which will degrade our
assemblies and affect the health of our occupants. These are part of the reasons we started building the tight assemblies in
the first place. We feel that this requirement also helps to solve the problems of people stuffing things into the combustion air
openings because of the unconditioned air they feel coming in.

CE114-16 Part II
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CE115-16 Part I
IECC: C402.5.3.
Proposed Change as Submitted
Proponent : Ted Williams, representing American Gas Association
2015 International Energy Conservation Code
Delete without substitution:
C402.5.3 Rooms containing fuel-burning appliances. In Climate Zones 3 through 8, where open combustion air ducts
provide combustion air to open combustion space conditioning fuel-burning appliances, the appliances and combustion air
openings shall be located outside of the building thermal envelope or enclosed in a room isolated from inside the thermal
envelope. Such rooms shall be sealed and insulated in accordance with the envelope requirements of Table C402.1.3 or
C402.1.4, where the walls, floors and ceilings shall meet the minimum of the below-grade wall R-value requirement. The door
into the room shall be fully gasketed, and any water lines and ducts in the room insulated in accordance with Section C403.
The combustion air duct shall be insulated, where it passes through conditioned space, to a minimum of R-8.
Exceptions:
1. Direct vent appliances with both intake and exhaust pipes installed continuous to the outside.
2. Fireplaces and stoves complying with Sections 901 through 905 of the International Mechanical Code, and
Section 2111.13 of the International Building Code.
Reason: These requirements, appearing for the first time in the 2015 edition of the IECC, do not save energy and do not
belong in the IECC. The U. S. Department of Energy "determinations" report covering changes implemented by the 2015
edition, performed by Pacific Northwest National Laboratory (PNNL), classified the proposal leading to this change as "Not
Applicable to Residential Energy Efficiency" and is one of five such proposals so classified that were promulgated as new
requirements in the 2015 edition. Of the four states adopting the 2015 edition of the IECC, one state (Illinios) has removed this
coverage by amendment for residential occupancies. A full account for adopting states will be presented at the April hearing. In
any case, adoption experience to date has shown that local jurisdictions have not seen this provision as reasonable or justified
for an energy code, The IECC would be well advised to elimnate this provision. .Also, the "Cost Impact" cited in the IECC
monograph states that, "The code change proposal will increase the cost of construction, while it will reduce the energy
consumption and cost throughout the life of the home." This finding is contradicted by the PNNL analysis on the basis of energy
savings not realized and by independent analysis by Home Innovations Labs in its evaluation of 2015 IECC Code changes on
the basis of cost effectiveness. Finally, the original proposal for the code change cited professed combustion appliance safety
concerns. Such concerns should be addressed to the International Fuel Gas Code and National Fuel Gas Code processes
where combustion safety is addressed, not within the IECC.
Cost Impact: Will not increase the cost of construction
The elimination of this requirement would reduce construction costs for thermally isolating rooms with combustion appliances.
Since PNNL and others do not cite energy savings from the provision, no payback on these costs would be realized.
CE115-16 Part I :
C402.5.3WILLIAMS12507
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The current requirement saves energy and should remain in the code. Direct- vent appliances are an option
that simplifies compliance with this section. Openings to the outdoors will cause the building to fail the air barrier test. The
committee prefers CE114 Part I.
Assembly Motion:
Online Vote Results:
Support: 42.39% (103) Oppose: 57.61% (140)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda
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Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Approve as
Submitted.
Commenter's Reason: These requirements, originally proposed for deletion and appearing for the first time in the 2015
edition of the IECC, do not save energy and do
not belong in the IECC.. The "Committee Reason" for disapproval clairrs that the provisions save energy, but in committee
discussion, no evidence or data was identified to support that claim. In fact, the U. S. Department of Energy "deterrrinations"
report covering changes implemented by the 2015 edition, performed by Pacific Northwest National Laboratory (PNNL),
classified the proposal leading to this change as "Not Applicable to Residential Energy Efficiency" and is one of five such
proposals so classified that were promulgated as new requirements in the 2015 edition. Of the four states adopting the 2015
edition of the IECC one state (Illinois) has removed this coverage by amendment for residential occupancies. The
IECC would be well advised to eliminate this provision .. Also, the "Cost Impact" cited in the IECC monograph states that, "The
code change proposal will increase the cost of construction, while it will reduce the energy consumption and cost throughout
the life of the home." This finding is contradicted by the PNNL analysis on the basis of energy savings not realized and by
independent analysis by Home Innovations Labs in its evaluation of 2015 IECC code changes on the basis of cost
effectiveness. Finally, the original proposal for the code change cited professed combustion appliance safety concerns. Such
concerns should be addressed to the International Fuel Gas Code and National Fuel Gas Code processes w here combustion
safety is addressed, not within the IECC.
CE115-16 Part I

2016 ICC PUBLIC COMMENT AGENDA

Page 860

CE115-16 Part II
R402.4.4 [IRC N1102.4.4]
Proposed Change as Submitted
Proponent : Ted Williams, representing American Gas Association
2015 International Energy Conservation Code
Delete without substitution:
R402.4.4 Rooms containing fuel-burning appliances. In Climate Zones 3 through 8, where open combustion air ducts
provide combustion air to open combustion fuel burning appliances, the appliances and combustion air opening shall be
located outside the building thermal envelope or enclosed in a room, isolated from inside the thermal envelope. Such rooms
shall be sealed and insulated in accordance with the envelope requirements of Table R402.1.2, where the walls, floors and
ceilings shall meet not less than the basement wall R-value requirement. The door into the room shall be fully gasketed and
any water lines and ducts in the room insulated in accordance with Section R403. The combustion air duct shall be insulated
where it passes through conditioned space to a minimum of R-8.
Exceptions:
1. Direct vent appliances with both intake and exhaust pipes installed continuous to the outside.
2. Fireplaces and stoves complying with Section R402.4.2 and Section R1006 of the International Residential Code.
Reason: These requirements, appearing for the first time in the 2015 edition of the IECC, do not save energy and do not
belong in the IECC. The U. S. Department of Energy "determinations" report covering changes implemented by the 2015
edition, performed by Pacific Northwest National Laboratory (PNNL), classified the proposal leading to this change as "Not
Applicable to Residential Energy Efficiency" and is one of five such proposals so classified that were promulgated as new
requirements in the 2015 edition. Of the four states adopting the 2015 edition of the IECC, one state (Illinios) has removed this
coverage by amendment for residential occupancies. A full account for adopting states will be presented at the April hearing. In
any case, adoption experience to date has shown that local jurisdictions have not seen this provision as reasonable or justified
for an energy code, The IECC would be well advised to elimnate this provision. .Also, the "Cost Impact" cited in the IECC
monograph states that, "The code change proposal will increase the cost of construction, while it will reduce the energy
consumption and cost throughout the life of the home." This finding is contradicted by the PNNL analysis on the basis of energy
savings not realized and by independent analysis by Home Innovations Labs in its evaluation of 2015 IECC Code changes on
the basis of cost effectiveness. Finally, the original proposal for the code change cited professed combustion appliance safety
concerns. Such concerns should be addressed to the International Fuel Gas Code and National Fuel Gas Code processes
where combustion safety is addressed, not within the IECC.
Cost Impact: Will not increase the cost of construction
Elimination of costs for thermally isolating rooms with combustion appliances would reduce costs. Since PNNL and others cite
that the current provisions would not save energy, no payback would result from these requirements.
CE115-16 Part II :
R402.4.4WILLIAMS13453
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: Consistency with Committee's action on RE92-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Approve as
Submitted.
Commenter's Reason: These requirements, originally proposed for deletion and appearing for the first time in the 2015
edition of the IECC, do not save energy and donot belong in the IECC.. The "Committee Reason" for disapproval in the
committee discussion of Part I clairrs that the provisions save energy, but incommittee discussion at that hearing, no evidence
or data w as identified to support that claim. In fact, the U. S. Department ofEnergy "deterrrinations" report covering changes
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implemented by the 2015 edition, performed by Pacific Northwest National Laboratory (PNNL), classified the proposal leading
to this change as "Not Applicable to Residential EnergyEfficiency" and is one of five such proposals so classified that w ere
promulgated as new requirements in the 2015edition. Of the four states adopting the 2015 edition of the IECC one state
(lllinios) has removed this coverage byamendment for residential occupancies. The IECC w ould be w ell advised to elirnnate
this provision .. Also, the "Cost Impact" cited in the IECC monograph states that, "The code change proposal w ill increase the
cost of construction,while it will reduce the energy consumption and cost throughout the life of the home." This finding is
contradicted by the PNNL analysis on the basis of energy savings not realized and by independent analysis by Home
Innovations Labs in its evaluation of 2015 IECC code changes on the basis of cost effectiveness. Finally, the original
proposalfor the code change cited professed combustion appliance safety concerns. Such concerns should be addressedto the
International Fuel Gas Gode and National Fuel Gas Gode processes where combustion safety is addressed, not within the
IECC.
CE115-16 Part II
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CE120-16
IECC: C403.2.1.
Proposed Change as Submitted
Proponent : Hope Medina, representing Colorado Chapter of ICC (hmedina@coloradocode.net)
2015 International Energy Conservation Code
C403.2.1 Calculation of heating and cooling loads. Design loads associated with heating, ventilating and air conditioning of
the building shall be determined in accordance with ANSI/ASHRAE/ACCA Standard 183 or by an approved equivalent
computational procedure using the design parameters specified in Chapter 3. The design loads shall account for the building
envelope, lighting, ventilation, and occupancy loads based on the project design. Heating and cooling loads shall be adjusted
to account for load reductions that are achieved where energy recovery systems are utilized in the HVAC system in accordance
with the ASHRAE HVAC Systems and Equipment Handbook by an approved equivalent computational procedure.
Reason: We were bringing back in the wording from the previous code cycles that clarified what is involved in providing the
correct claculations required by plans examiners to verify the correct sized equipment will be installed. If all of the correct
information is not used to determine the loads the numbers will not correct, and the incorrect sized equipment may be
installed. This may cause for the incorrect sized equipment which may cause for more energy usage. A simple way to attempt to
correct this is to ask for and to get all of the correct information upfront. This verbiage does help designers and engineers
provide the correct information needed, and for code officials to ask for the correct information.
Our Theme: A Code for the End User
Is the code section completely understandable to the end user?
Is the code section or requirement easy to find?
Is the code requirement even doable in the real world?
Will the code requirement really save energy or only on paper?

Cost Impact: Will not increase the cost of construction
This is wording to clear up what is involved with the calculations.
CE120-16 :
C403.2.1MEDINA12938
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: It is not clear what is meant by "occupancy loads". ASHRAE/ACCA 183 already addresses this issue.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C403.2.1 Calculation of heating and cooling loads. Design loads associated with heating, ventilating and air conditioning of
the building shall be determined in accordance with ANSI/ASHRAE/ACCA Standard 183 or by an approved equivalent
computational procedure using the design parameters specified in Chapter 3. The design loads shall account for the building
envelope, lighting, ventilation, and loads associated with occupancy loads based on the project design. Heating and cooling
loads shall be adjusted to account for load reductions that are achieved where energy recovery systems are utilized in the
HVAC system in accordance with the ASHRAE HVAC Systems and Equipment Handbook by an approved equivalent
computational procedure.
Commenter's Reason: This is bringing back the wording from previous code cycles that clarify what is involved in providing
the correct calculations reqruied by plans examiners to verify the correct size equipment will be installed. If the correct
information is not used to determine the loads the numbers will not be correct, and the incorrect sized equipment may be
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installed.
THis verbiage does help designers and engineers provide the correct information neede, and for code officials to ask for the
correct information.

Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Submitted.
Commenter's Reason: This is bringing back the wording from previous code cycles that clarify what is involved in providing
the correct calculations required by plans examiners to verify the correct size equipment will be installed. If the correct
information is not used to determine the loads the numbers will not be correct, and the incorrect sized equipment may be
installed.
This verbiage does help designers and engineers provide the correct information needed, and for code officials to ask for the
correct information.

CE120-16
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CE121-16
IECC: C403.2.10.1.
Proposed Change as Submitted
Proponent : Tim Ledden, Armacell, LLC, representing Armacell, LLC (tim.r.ledden@armacell.com)
2015 International Energy Conservation Code
Revise as follows:
C403.2.10.1 Protection of piping insulation. Piping
A protective barrier shall be installed on all piping insulation exposed to the weather . The protective barrier shall be protected
protect the insulation from damage, including that due to caused by sunlight, moisture, equipment maintenance and , wind, and
birds. The protective barrier shall provide shielding from solar radiation that can cause degradation of the material. Adhesive
tape shall not be permitted and protection inherent in the composition of the insulation is not acceptable.
Reason: The intent of section C403.2.10.1, Protection of piping insulation, is to provide a barrier to all exterior
hazards so that insulation installed on exterior refrigerant piping is not damaged. This way, the insulation lasts
for the life of the mechanical system. Without protection, insulation will be damaged and either replaced at a
signiﬁcant cost or not replaced and the energy savings that the insulation is design to provide will be diminished.
In addition, damaged insulation provides the opportunity for moisture to accumulate between the insulation and
pipe which can lead to corrosion of pipes. As a result, the piping system may fail resulting in an even higher cost
of repair than replacing just the insulation.
The current wording in the code requires protection of the piping insulation when it is exposed to weather but it
leaves room for broad interpretation of what is considered protection. Installers and inspectors often consider
painting the insulation or UV and water resistance inherent in the composition of the insulation adequate
protection for complying with section C403.2.10.1. In reality, the composition of the insulation or painting the
insulation can provide some protection from certain exterior hazards but cannot protect the insulation from all
hazards and do not protect from any hazards long enough for the insulation to last the life of the mechanical
system. Therefore, exterior refrigerant piping is often not adequately protected and is damaged shortly after
installation. In order to remove the opportunity for interpretation so that the code has its intended result, the
wording in section C403.2.10.1 should be changed to specify that a barrier to exterior hazards be installed on
exterior piping insulation. As a result, the insulation can last the life of the mechanical system while providing
the intended energy savings.

Cost Impact: Will not increase the cost of construction
Providing adequate insulation protection is already a requirement in the code. This proposal simply strengthens the language
to remove any opportunity to misinterpret the code.
CE121-16 :
C403.2.10.1LEDDEN10701
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The last proposed sentence has no technical support. This would prohibit an insulation material that does
have inherent protection capabilities. The terms "physical damage protection" are subjective and burden the code official with such
determinations.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Tim Ledden, Armacell, LLC, representing Armacell (tim.r.ledden@armacell.com) requests Approve as
Submitted.
Commenter's Reason: The committee reasoning for disapproving the original proposal was because the last sentence may
disallow insulation products capable of providing adequate protection outdoors without a covering. In reality, the reason that
the update to the code is necessary is because there is no insulation product suitable to withstand outdoor conditions without
protection but installers and inspectors often take manufacturers' claims or labels of "UV resistant" as satisfying the code.
These claims are subjective and do not indicate the expected life of the insulation outdoors. In addition, UV resistance does
not protect against the mechanical hazards that also exist outdoors. As a result, insulation installed outdoors is frequently
damaged shortly after installation and then, does not provide the energy savings as designed. Furthermore, the damaged
insulation increases the likelihood of corrosion under insulation and complete pipe failure. Therefore, the proposal should be
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accepted as submitted so that it is clear that all insulation outdoors must be protected from the elements in order to provide the
energy savings it was designed to provide and to avoid potentially catastrophic failure.
CE121-16
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CE124-16
IECC: C403.2.15, C403.2.16.
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
Delete without substitution:
C403.2.15 Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers.
Refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with this section. Walk-in coolers and
walk-in freezers that are not either site assembled or site constructed shall comply with the following:
1. Be equipped with automatic door-closers that firmly close walk-in doors that have been closed to within 1 inch (25 mm)
of full closure.
2. Doorways shall have strip doors, curtains, spring-hinged doors or other method of minimizing infiltration when doors
are open.
3. Walk-in coolers and refrigerated warehouse coolers shall contain wall, ceiling, and door insulation of not less than R25 and walk-in freezers and refrigerated warehouse freezers shall contain wall, ceiling and door insulation of not less
than R-32.
Exception: Glazed portions of doors or structural members need not be insulated.
4. Walk-in freezers shall contain floor insulation of not less than R-28.
5. Transparent reach-in doors for walk-in freezers and windows in walk-i freezer doors shall be of triple-pane glass, either
filled with inert gas or with heat-reflective treated glass.
6. Windows and transparent reach-in doors for walk-in coolers doors shall be of double-pane or triple-pane, inert gasfilled, heat-reflective treated glass.
7. Evaporator fan motors that are less than 1 hp (0.746 kW) and less than 460 volts shall use electronically commutated
motors, brushless direct-current motors, or 3-phase motors.
8. Condenser fan motors that are less than 1 hp (0.746 kW) shall use electronically commutated motors, permanent split
capacitor-type motors or 3-phase motors.
9. Where antisweat heaters without antisweat heater controls are provided, they shall have a total door rail, glass and
2
2
2
frame heater power draw of not more than 7.1 W/ft (76 W/m ) of door opening for walk-in freezers and 3.0 W/ft (32
2
W/m ) of door opening for walk-in coolers.
10.Where antisweat heater controls are provided, they shall reduce the energy use of the antisweat heater as a function
of the relative humidity in the air outside the door or to the condensation on the inner glass pane.
11.Lights in walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall
either use light sources with an efficacy of not less than 40 lumens per watt, including ballast losses, or shall use light
sources with an efficacy of not less than 40 lumens per watt, including ballast losses, in conjunction with a device that
turns off the lights within 15 minutes when the space is not occupied.
Exception: Automatic closers are not required for doors more than 45 inches (1143 mm) in width or more than 7 feet
(2134 mm) in height.
Revise as follows:
C403.2.16 Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and walk-in refrigerated warehouse
freezers. Site- assembled or site-constructed walk-in coolers
Refrigerated warehouse coolers, refrigerated warehouse freezers, walk-in coolers and walk-in freezerswalk-in freezers shall
comply with the following:
1. Automatic door closers shall be provided that fully close walk-in doors that have been closed to within 1 inch (25 mm)
of full closure.
Exception: Closers are not required for doors more than 45 inches (1143 mm) in width or more than 7 feet (2134
mm) in height.
2. Doorways shall be provided with strip doors, curtains, spring-hinged doors or other method of minimizing infiltration
when the doors are open.
3. Walls shall be provided with insulation having a thermal resistance of not less than R-25, ceilings shall be provided with
insulation having a thermal resistance of not less than R-25 and doors of walk-in coolers and walk-in freezers shall be
provided with insulation having a thermal resistance of not less than R-32.
Exception: Insulation is not required for glazed portions of doors or at structural members associated with the
walls, ceiling or door frame.
3. Walk-in coolers and refrigerated warehouse coolers shall have wall, ceiling and door insulation with an R-value of not
less than 25. Walk-in freezers and refrigerated warehouse freezers shall have wall, ceiling and door insulation with an
R-value of not less than 32.
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Exception: Insulation is not required for glazed portions of doors or at structural members associated with the
walls, ceiling or door frame.
4. The floor of walk-in freezers shall be provided with insulation having a thermal resistance of not less than R-28.
5. Transparent reach-in doors for walk-in freezers and windows in opaque walk-in freezer doors shall be provided with
triple-pane glass having the interstitial spaces filled with inert gas or provided with heat-reflective treated glass.
6. Transparent reach-in doors for and windows in opaque walk-in cooler doors shall be double-pane heat-reflective
treated glass having the interstitial space gas filled.
7. Evaporator fan motors that are less than 1 hp (0.746 kW) and less than 460 volts shall be electronically commutated
motors, brushless direct-current motors or 3-phase motors.
8. Condenser fan motors that are less than 1 hp (0.746 kW) in capacity shall be of the electronically commutated or
permanent split capacitor-type or shall be 3-phase motors.
Exception: Fan motors in walk-in coolers and walk-in freezers combined in a single enclosure greater than
3,000 square feet (279 m2) in floor area are exempt.
9. Antisweat Where antisweat heaters that are not provided with anti-sweat without antisweat heater controls are
provided, they shall have a total door rail, glass and adn frame heater power draw of not greater more than 7.1 W/ft2
(76 W/m2) of door opening for walk-in freezers, in walk-in freezers and not greater than 3.0 30.0 W/ft2 (32 W/m2) of
door opening for walk-in coolerswalk-in coolers.
10.Antisweat Where antisweat heater controls are provided, they shall be capable of reducing the reduce energy use of
the antisweat heater as a function of the relative humidity in the air outside the door or to the condensation on the inner
glass pane.
11.Light sources shall have an efficacy of not less than 40 lumens per Watt, including any ballast losses, or shall be
provided with a device that automatically turns off the lights within 15 minutes of when the walk-in cooler or walk-in
freezer was last occupied.
Reason: The proposal eliminates what appears to be duplicate code requirements in Sections C403.2.15 and C403.2.16..
There are slight differences. C403.2.16 had been exclusive to site built and parallels the ASHRAE 90.1 language. It was
limited in application to site built. C403.2.15 covered everything but site built. It came from the State of Washington code.
While it was generally the same text as ASHRAE 90.1, there were minor differences. The proposal merges the two into a
single one – covers all categories previously covered by the two sections and then selects the clearer of the two parallel
provisions. In generel C403.2.16 had better text except in items 3, 9 and 10.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015 the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Cost Impact: Will not increase the cost of construction
We beleive the proposal is essentially editorial by merging 2 nearly identical exceptions.
CE124-16 :
C403.2.15COLLINS11443
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval is based on the action on CE126-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Submitted.
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Commenter's Reason: Sections C403.2.15 and C403.2.16 are still duplicative provisions which need to be resolved and
reduced to a single set of requirements for this category of equipment. CE126-16 was approved, but it doesn't resolve the
issues of having 2 regulations covering the same equipment. CE126 does incorporate reference to future federal
requirements, but it doesn't eliminate either C403.2.15 or .16.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

CE124-16
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CE125-16
IECC: C403.2.15, C403.2.15 (New), C403.2.15.1 (New), C403.2.16.
Proposed Change as Submitted
Proponent : Chris Mathis (chris@mathisconsulting.com)
2015 International Energy Conservation Code
Add new text as follows:
C403.2.15 Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers
Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with
Sections C403.2.15.1 or C403.2.15.2, as appropriate.
C403.2.15.1 Walk-in coolers and walk-in freezers Walk-in coolers and walk-in freezers as defined at 10 CFR 431.302 shall
comply with the applicable requirements of 10 CFR Part 431, Subpart R, and include systems that have an enclosed storage
space refrigerated to temperatures above, at, or below 32 degrees Fahrenheit that can be walked into and have a total chilled
storage area of less than 3,000 square feet.
Exception: Products designed and marketed exclusively for medical, scientific, or research purposes.
Revise as follows:
C403.2.15 C403.2.15.2 Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse
freezers. Refrigerated warehouse coolers
Walk-in coolers and refrigerated warehouse freezers shall comply with this section. Walk-in coolerswalk-in freezers not
covered under Section C403.2.15.1 and walk-in freezers that are not either site assembled or site constructed refrigerated
warehouse coolers and refrigerated warehouse freezers shall comply with the following:
1. Be equipped with automatic door-closers that firmly close walk-in doors that have been closed to within 1 inch (25 mm)
of full closure.
2. Doorways shall have strip doors, curtains, spring-hinged doors or other method of minimizing infiltration when doors
are open.
3. Walk-in coolers and refrigerated warehouse coolers shall contain wall, ceiling, and door insulation of not less than R25 and walk-in freezers and refrigerated warehouse freezers shall contain wall, ceiling and door insulation of not less
than R-32.
Exception: Glazed portions of doors or structural members need not be insulated.
3. Coolers shall contain wall, ceiling, and door insulation of not less than R-25 and freezers shall contain wall, ceiling and
door insulation of not less than R-32.
Exception: Glazed portions of doors or structural members need not be insulated.
4. Walk-in freezers Freezers shall contain floor insulation of not less than R-28.
5. Transparent reach-in doors forwalk-in freezers and windows inwalk-i freezer doors shall be of triple-pane glass,
either filled with inert gas or with heat-reflective treated glass.
6. Windows and transparent reach-in doors forwalk-in coolers doors shall be of double-pane or triple-pane, inert gasfilled, heat-reflective treated glass.
7. Evaporator fan motors that are less than 1 hp (0.746 kW) and less than 460 volts shall use electronically commutated
motors, brushless direct-current motors, or 3-phase motors.
8. Condenser fan motors that are less than 1 hp (0.746 kW) shall use electronically commutated motors, permanent split
capacitor-type motors or 3-phase motors.
9. Where antisweat heaters without antisweat heater controls are provided, they shall have a total door rail, glass and
frame heater power draw of not more than 7.1 W/ft2 (76 W/m2) of door opening forwalk-in freezers and 3.0 W/ft2 (32
W/m2) of door opening forwalk-in coolers.
10.Where antisweat heater controls are provided, they shall reduce the energy use of the antisweat heater as a function
of the relative humidity in the air outside the door or to the condensation on the inner glass pane.
11.Lights in walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall
either use light sources with an efficacy of not less than 40 lumens per watt, including ballast losses, or shall use light
sources with an efficacy of not less than 40 lumens per watt, including ballast losses, in conjunction with a device that
turns off the lights within 15 minutes when the space is not occupied.
Exception: Automatic closers are not required for doors more than 45 inches (1143 mm) in width or more than 7 feet
(2134 mm) in height.
Delete without substitution:
C403.2.16 Walk-in coolers and walk-in freezers. Site- assembled or site-constructed walk-in coolers and walk-in freezers
shall comply with the following:
1. Automatic door closers shall be provided that fully close walk-in doors that have been closed to within 1 inch (25 mm)

2016 ICC PUBLIC COMMENT AGENDA

Page 870

of full closure.
Exception: Closers are not required for doors more than 45 inches (1143 mm) in width or more than 7 feet (2134
mm) in height.
2. Doorways shall be provided with strip doors, curtains, spring-hinged doors or other method of minimizing infiltration
when the doors are open.
3. Walls shall be provided with insulation having a thermal resistance of not less than R-25, ceilings shall be provided with
insulation having a thermal resistance of not less than R-25 and doors of walk-in coolers and walk-in freezers shall be
provided with insulation having a thermal resistance of not less than R-32.
Exception: Insulation is not required for glazed portions of doors or at structural members associated with the
walls, ceiling or door frame.
4. The floor of walk-in freezers shall be provided with insulation having a thermal resistance of not less than R-28.
5. Transparent reach-in doors for and windows in opaque walk-in freezer doors shall be provided with triple-pane glass
having the interstitial spaces filled with inert gas or provided with heat-reflective treated glass.
6. Transparent reach-in doors for and windows in opaque walk-in cooler doors shall be double-pane heat-reflective
treated glass having the interstitial space gas filled.
7. Evaporator fan motors that are less than 1 hp (0.746 kW) and less than 460 volts shall be electronically commutated
motors or 3-phase motors.
8. Condenser fan motors that are less than 1 hp (0.746 kW) in capacity shall be of the electronically commutated or
permanent split capacitor-type or shall be 3-phase motors.
Exception: Fan motors in walk-in coolers and walk-in freezers combined in a single enclosure greater than
3,000 square feet (279 m2) in floor area are exempt.
9. Antisweat heaters that are not provided with anti-sweat heater controls shall have a total door rail, glass and frame
heater power draw not greater than 7.1 W/ft2 (76 W/m2) of door opening for walk-in freezers, and not greater than 3.0
W/ft2 (32 W/m2) of door opening for walk-in coolers.
10.Antisweat heater controls shall be capable of reducing the energy use of the antisweat heater as a function of the
relative humidity in the air outside the door or to the condensation on the inner glass pane.
11.Light sources shall have an efficacy of not less than 40 lumens per Watt, including any ballast losses, or shall be
provided with a device that automatically turns off the lights within 15 minutes of when the walk-in cooler or walk-in
freezer was last occupied.
Reason: This section of the IECC is currently in conflict with, and preempted by, federal requirements for many walk-in coolers
and walk-in freezers. The proposed changes to this section remove this conflict by removing specific code requirements for
these products and by directly referencing the federal requirements. The section governing refrigerated warehouse coolers and
refrigerated warehouse freezers has been simplified, removing reference to those federally-governed products. This change
will make it easier on code officials by clearly indicating that they do not have to address the thermal performance of walk-in
systems that are governed by federal requirements.

Bibliography:
1. ENERGY INDEPENDENCE AND SECURITY ACT OF 2007, Section 312, Walk-in Coolers and Walk-in Freezers.
2. Code of Federal Regulations, 10 CFR 431.306
3. 2014-06-03 Energy Conservation Program: Energy Conservation Standards for Walk-In Coolers and Freezers; Final Rule

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction. It may also reduce inspection time for code officials. This would
potentially remove one or more items from the building inspection checklist when federally-governed products are present.
Analysis: A review of the standard(s) proposed for inclusion in the code, DOE CFR Part 431.302 and 431 Subpart R, with
regard to the ICC criteria for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April
1, 2015.
CE125-16 :
C403.2.15.1 MATHIS13371
Public Hearing Results
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Committee Action:

Disapproved

Committee Reason: It is not appropriate for the code to reference Federal Regulations.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Bridget Herring, Mathis Consulting Company, representing Mathis Consulting Company
(bridget@mathisconsulting.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C403.2.15.2 Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers.
Walk-in coolers and walk-in freezers not covered under Section C403.2.15.1 and refrigerated warehouse coolers and
refrigerated warehouse freezers shall comply with the following:
1. Be equipped with automatic door-closers that firmly close walk-in doors that have been closed to within 1 inch (25 mm)
of full closure.
Exception: Automatic closers are not required for doors more than 45 inches (1143 mm) in width or more than 7 feet
(2134 mm) in height.
2. Doorways shall have strip doors, curtains, spring-hinged doors or other method of minimizing infiltration when doors
are open.
3. Coolers shall contain wall, ceiling, and door insulation of not less than R-25 and freezers shall contain wall, ceiling and
door insulation of not less than R-32.
Exception: Glazed portions of doors or structural members need not be insulated.
3. Walk-in coolers and refrigerated warehouse coolers, shall contain wall, ceiling, and door insulation of not less than R25 and walk-in freezers and refrigerated warehouse freezers shall contain wall, ceiling and door insulation of not less
than R-32.
Exception: Glazed portions of doors or structural members need not be insulated.
4. Freezers shall contain floor insulation of not less than R-28.
5. Transparent reach-in doors for freezers and windows in freezer doors shall be of triple-pane glass, either filled with
inert gas or with heat-reflective treated glass.
6. Windows and transparent reach-in doors for coolers doors shall be of double-pane or triple-pane, inert gas-filled, heatreflective treated glass.
7. Evaporator fan motors that are less than 1 hp (0.746 kW) and less than 460 volts shall use electronically commutated
motors, brushless direct-current motors, or 3-phase motors.
8. Condenser fan motors that are less than 1 hp (0.746 kW) shall use electronically commutated motors, permanent split
capacitor-type motors or 3-phase motors.
Exception: Fan motors in walk-in coolers and walk-in freezers combined in a single enclosure greater than 3,000
square feet (279 m2) are exempt.
9. Where antisweat heaters without antisweat heater controls are provided, they shall have a total door rail, glass and
frame heater power draw of not more than 7.1 W/ft2 (76 W/m2) of door opening for freezers and 3.0 W/ft2 (32 W/m2) of
door opening for coolers.
10.Where antisweat heater controls are provided, they shall reduce the energy use of the antisweat heater as a function
of the relative humidity in the air outside the door or to the condensation on the inner glass pane.
11.Lights in coolers and freezers shall either use light sources with an efficacy of not less than 40 lumens per watt,
including ballast losses, or shall use light sources with an efficacy of not less than 40 lumens per watt, including ballast
losses, in conjunction with a device that turns off the lights within 15 minutes when the space is not occupied.
Exception: Automatic closers are not required for doors more than 45 inches (1143 mm) in width or more than 7 feet
(2134 mm) in height.
Commenter's Reason: The original proposal was affected by cdpACCESS formatting issues, obscuring its intent. That intent
was two-fold:
1.Remove requirements for federally preempted walk-in refridgerators and freezers
2. Consolidate duplicate language to simplify and shorten the code
We changed no requirements to those walk-in refridgerators and freezers not covered by federal regulation.
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This comment re-submits the original proposal, maintaining the exceptions in C403.2.15.2 (1), (3) and (8). Note that no
changes to efficiency have been proposed. This comment clears up an enforcement conflict in the code. Currently, there are
federal requirements that mandate efficiency levels for walk-in cools and walk-in freezers. This comment clarifies which
products are regulated by federal energy conservation standards and which are regulated by local code officials. This proposal
was disapproved by the committee, as they believed it was not appropriate for the code to reference federal regulations.
However, the commercial code already references federal regulations for furnaces, boilers, industrial equipment, electric
motors, and air conditioners. This change will protect code officials, removing requirements that they can not enforce.

Bibliography:
1. ENERGY INDEPENDENCEAND SECURITY ACT OF 2007, Section 312, Walk-in Coolers and Walk-in Freezers.
2. Code of Federal Regulations, 10 CFR 431.306
3. 2014-06-03 Energy Conservation Program: Energy Conservation Standards for Walk-In Coolers and Freezers; Final Rule

Public Comment 2:
Proponent : Bridget Herring, Mathis Consulting Company (bridget@mathisconsulting.com) requests Approve as
Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
C403.2.15 Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse
freezers. Refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with this section.
Execptions:
1. Walk-in coolers and walk-in freezers that have an enclosed storage space refrigerated to temperatures above, at, or
below 32 degrees Fahrenheit that can be walked into and have a total chilled storage area of less than 3,000 square
feet.
2. Products designed and marketed exclusively for medical, scientific, or research purposes.
Walk-in coolers and walk-in freezers that are not either site assembled or site constructed shall comply with the following:
1. Be equipped with automatic door-closers that firmly close walk-in doors that have been closed to within 1 inch (25 mm)
of full closure.
1.1.Exception: Automatic closers are not required for doors more than 45 inches (1143 mm) in width or more
than 7 feet (2134 mm) in height.
2. Doorways shall have strip doors, curtains, spring-hinged doors or other method of minimizing infiltration when doors
are open.
3. Walk-in coolers and refrigerated warehouse coolers shall contain wall, ceiling, and door insulation of not less than R25 and walk-in freezers and refrigerated warehouse freezers shall contain wall, ceiling and door insulation of not less
than R-32.
Exception: Glazed portions of doors or structural members need not be insulated.
Exception: Glazed portions of doors or structural members need not be insulated.
4. Walk-in freezers shall contain floor insulation of not less than R-28.
5. Transparent reach-in doors for walk-in freezers and windows in walk-i freezer doors shall be of triple-pane glass, either
filled with inert gas or with heat-reflective treated glass.
6. Windows and transparent reach-in doors for walk-in coolers doors shall be of double-pane or triple-pane, inert gasfilled, heat-reflective treated glass.
7. Evaporator fan motors that are less than 1 hp (0.746 kW) and less than 460 volts shall use electronically commutated
motors, brushless direct-current motors, or 3-phase motors.
8. Condenser fan motors that are less than 1 hp (0.746 kW) shall use electronically commutated motors, permanent split
capacitor-type motors or 3-phase motors.
8.1.Exception: Fan motors in walk-in coolers and walk-in freezers combined in a single enclosure greater than
3,000 square feet (279 m2) in the floor area are exempt.
9. Where antisweat heaters without antisweat heater controls are provided, they shall have a total door rail, glass and
frame heater power draw of not more than 7.1 W/ft2 (76 W/m2) of door opening for walk-in freezers and 3.0 W/ft2 (32
W/m2) of door opening for walk-in coolers.
10.Where antisweat heater controls are provided, they shall reduce the energy use of the antisweat heater as a function
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of the relative humidity in the air outside the door or to the condensation on the inner glass pane.
11.Lights in walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall
either use light sources with an efficacy of not less than 40 lumens per watt, including ballast losses, or shall use light
sources with an efficacy of not less than 40 lumens per watt, including ballast losses, in conjunction with a device that
turns off the lights within 15 minutes when the space is not occupied.
Exception: Automatic closers are not required for doors more than 45 inches (1143 mm) in width or more than 7 feet
(2134 mm) in height.
C403.2.16 Walk-in coolers and walk-in freezers. Site- assembled or site-constructed walk-in coolers and walk-in freezers
shall comply with the following:
1. Automatic door closers shall be provided that fully close walk-in doors that have been closed to within 1 inch (25 mm)
of full closure.
Exception: Closers are not required for doors more than 45 inches (1143 mm) in width or more than 7 feet (2134
mm) in height.
2. Doorways shall be provided with strip doors, curtains, spring-hinged doors or other method of minimizing infiltration
when the doors are open.
3. Walls shall be provided with insulation having a thermal resistance of not less than R-25, ceilings shall be provided with
insulation having a thermal resistance of not less than R-25 and doors of walk-in coolers and walk-in freezers shall be
provided with insulation having a thermal resistance of not less than R-32.
Exception: Insulation is not required for glazed portions of doors or at structural members associated with the
walls, ceiling or door frame.
4. The floor of walk-in freezers shall be provided with insulation having a thermal resistance of not less than R-28.
5. Transparent reach-in doors for and windows in opaque walk-in freezer doors shall be provided with triple-pane glass
having the interstitial spaces filled with inert gas or provided with heat-reflective treated glass.
6. Transparent reach-in doors for and windows in opaque walk-in cooler doors shall be double-pane heat-reflective
treated glass having the interstitial space gas filled.
7. Evaporator fan motors that are less than 1 hp (0.746 kW) and less than 460 volts shall be electronically commutated
motors or 3-phase motors.
8. Condenser fan motors that are less than 1 hp (0.746 kW) in capacity shall be of the electronically commutated or
permanent split capacitor-type or shall be 3-phase motors.
Exception: Fan motors in walk-in coolers and walk-in freezers combined in a single enclosure greater than
3,000 square feet (279 m2) in floor area are exempt.
9. Antisweat heaters that are not provided with anti-sweat heater controls shall have a total door rail, glass and frame
heater power draw not greater than 7.1 W/ft2 (76 W/m2) of door opening for walk-in freezers, and not greater than 3.0
W/ft2 (32 W/m2) of door opening for walk-in coolers.
10.Antisweat heater controls shall be capable of reducing the energy use of the antisweat heater as a function of the
relative humidity in the air outside the door or to the condensation on the inner glass pane.
11.Light sources shall have an efficacy of not less than 40 lumens per Watt, including any ballast losses, or shall be
provided with a device that automatically turns off the lights within 15 minutes of when the walk-in cooler or walk-in
freezer was last occupied.
Commenter's Reason: The original proposal was affected by cdpACCESS formatting issues, obscuring its intent. That intent
was two-fold:
1. Remove requirements for federally preempted walk-in refridgerators and freezers
2. Consolidate duplicate language to simplify and shorten the code
We changed no requirements to those walk-in refridgerators and freezers not covered by federal regulation.
The committee was concerned about the reference to DOE equipment standards (10 CFR 431.306). While the code references
other equipment standards for biolers, air conditioners, etc., this comment removes the reference from the proposal, while still
taking those walk-in refridgerators and freezers preempted by federal regulation out of the code.

CE125-16
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CE129-16

IECC: C403.2.3.
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org)
2015 International Energy Conservation Code
C403.2.3 HVAC equipment performance requirements. Equipment shall meet the minimum efficiency requirements of Tables
C403.2.3(1) 6.8.1-1, C403.2.3(2) 6.8.1-2, C403.2.3(3) 6.8.1-3, C403.2.3(4) 6.8.1-4, C403.2.3(5) 6.8.1-5, C403.2.3(6) 6.8.1-6,
C403.2.3(7) 6.8.1-7, C403.2.3(8) 6.8.1-9, 6.8.1-10, 6.8.1-14, and C403.2.3(9) 6.8.1-15 of ASHRAE Standard 90.1 when tested
and rated in accordance with the applicable test procedure. Plate-type liquid-to-liquid heat exchangers shall meet the minimum
requirements of Table C403.2.3(10) 6.8.1-8 of ASHRAE Standard 90.1. The efficiency shall be verified through certification
under an approved certification program or, where a certification program does not exist, the equipment efficiency ratings shall
be supported by data furnished by the manufacturer. Where multiple rating conditions or performance requirements are
provided, the equipment shall satisfy all stated requirements. Where components, such as indoor or outdoor coils, from different
manufacturers are used, calculations and supporting data shall be furnished by the designer that demonstrates that the
combined efficiency of the specified components meets the requirements herein.
TABLE C403.2.3 (1)
MINIMUM EFFICIENCY REQUIREMENTS: ELECTRICALLY OPERATED UNITARY AIR CONDITIONERS AND
CONDENSING UNITS
For SI: 1 British thermal unit per hour = 0.2931 W.
a. Chapter 6 contains a complete specification of the referenced test procedure, including the reference year version of the test
procedure.
b. Single-phase, air-cooled air conditioners less than 65,000 Btu/h are regulated by NAECA. SEER values are those set by
NAECA.
c. Minimum efficiency as of January 1, 2015.
TABLE C403.2.3 (2)
MINIMUM EFFICIENCY REQUIREMENTS: ELECTRICALLY OPERATED UNITARY AND APPLIED HEAT PUMPS
For SI: 1 British thermal unit per hour = 0.2931 W, °C = [(°F) - 32]/1.8.
a. Chapter 6 contains a complete specification of the referenced test procedure, including the reference year version of the test
procedure.
b. Single-phase, air-cooled air conditioners less than 65,000 Btu/h are regulated by NAECA. SEER values are those set by
NAECA.
c. Minimum efficiency as of January 1, 2015.
TABLE C403.2.3 (3)
MINIMUM EFFICIENCY REQUIREMENTS
ELECTRICALLY OPERATED PACKAGED TERMINAL AIR CONDITIONERS,
PACKAGED TERMINAL HEAT PUMPS, SINGLE-PACKAGE VERTICAL AIR CONDITIONERS,
SINGLE VERTICAL HEAT PUMPS, ROOM AIR CONDITIONERS AND ROOM AIR-CONDITIONER HEAT PUMPS
For SI: 1 British thermal unit per hour = 0.2931 W, °C = [(°F) - 32]/1.8, wb = wet bulb, db = wet bulb.
"Cap" = The rated cooling capacity of the project in Btu/h. Where the unit's capacity is less than 7000 Btu/h, use 7000 Btu/h in
the calculation. Where the unit's capacity is greater than 15,000 Btu/h, use 15,000 Btu/h in the calculations.
a. Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the
test procedure.
b. Replacement unit shall be factory labeled as follows: "MANUFACTURED FOR REPLACEMENT APPLICATIONS ONLY:
NOT TO BE INSTALLED IN NEW CONSTRUCTION PROJECTS." Replacement efficiencies apply only to units with existing
sleeves less than 16 inches (406 mm) in height and less than 42 inches (1067 mm) in width.
c. Before January 1, 2015 the minimum efficiency shall be 13.8 - (0.300 x Cap/1000) EER.
TABLE C403.2.3 (4)
WARM-AIR FURNACES AND COMBINATION WARM-AIR FURNACES/AIR-CONDITIONING UNITS, WARM-AIR DUCT
FURNACES AND UNIT HEATERS, MINIMUM EFFICIENCY REQUIREMENTS
For SI: 1 British thermal unit per hour = 0.2931 W.
a. Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the
test procedure.
b. Minimum and maximum ratings as provided for and allowed by the unit's controls.
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c. Combination units not covered by the National Appliance Energy Conservation Act of 1987 (NAECA) (3-phase power or
cooling capacity greater than or equal to 65,000 Btu/h [19 kW]) shall comply with either rating.
d. Et = Thermal efficiency. See test procedure for detailed discussion.
e. Ec = Combustion efficiency (100% less flue losses). See test procedure for detailed discussion.
f. Ec = Combustion efficiency. Units shall also include an IID, have jackets not exceeding 0.75 percent of the input rating, and
have either power venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for those furnaces
where combustion air is drawn from the conditioned space.
g. Et = Thermal efficiency. Units shall also include an IID, have jacket losses not exceeding 0.75 percent of the input rating,
and have either power venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for those furnaces
where combustion air is drawn from the conditioned space.
TABLE C403.2.3 (5)
MINIMUM EFFICIENCY REQUIREMENTS: GAS- AND OIL-FIRED BOILERS
For SI: 1 British thermal unit per hour = 0.2931 W.
a. These requirements apply to boilers with rated input of 8,000,000 Btu/h or less that are not packaged boilers and to all
packaged boilers. Minimum efficiency requirements for boilers cover all capacities of packaged boilers.
b. Maximum capacity – minimum and maximum ratings as provided for and allowed by the unit's controls.
c. Includes oil-fired (residual).
d. Ec = Combustion efficiency (100 percent less flue losses).
e. Et = Thermal efficiency. See referenced standard for detailed information.
TABLE C403.2.3 (6)
MINIMUM EFFICIENCY REQUIREMENTS: CONDENSING UNITS, ELECTRICALLY OPERATED
For SI: 1 British thermal unit per hour = 0.2931 W.
a. Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the
test procedure.
b. IPLVs are only applicable to equipment with capacity modulation.
TABLE C403.2.3 (7)
WATER CHILLING PACKAGES – EFFICIENCY REQUIREMENTSa, b, d
a. The requirements for centrifugal chiller shall be adjusted for nonstandard rating conditions in accordance with Section
C403.2.3.1 and are only applicable for the range of conditions listed in Section C403.2.3.1. The requirements for air-cooled,
water-cooled positive displacement and absorption chillers are at standard rating conditions defined in the reference test
procedure.
b. Both the full-load and IPLV requirements shall be met or exceeded to comply with this standard. Where there is a Path B,
compliance can be with either Path A or Path B for any application.
c. NA means the requirements are not applicable for Path B and only Path A can be used for compliance.
d. FL represents the full-load performance requirements and IPLV the part-load performance requirements.
TABLE C403.2.3 (8)
MINIMUM EFFICIENCY REQUIREMENTS: HEAT REJECTION EQUIPMENT
For SI: °C = [(°F)-32]/1.8, L/s · kW = (gpm/hp)/(11.83), COP = (Btu/h · hp)/(2550.7),
db = dry bulb temperature, °F, wb = wet bulb temperature, °F.
a. The efficiencies and test procedures for both open- and closed-circuit cooling towers are not applicable to hybrid cooling
towers that contain a combination of wet and dry heat exchange sections.
b. For purposes of this table, open circuit cooling tower performance is defined as the water flow rating of the tower at the
thermal rating condition listed in Table 403.2.3(8) divided by the fan nameplate-rated motor power.
c. For purposes of this table, closed-circuit cooling tower performance is defined as the water flow rating of the tower at the
thermal rating condition listed in Table 403.2.3(8) divided by the sum of the fan nameplate-rated motor power and the spray
pump nameplate-rated motor power.
d. For purposes of this table, air-cooled condenser performance is defined as the heat rejected from the refrigerant divided by
the fan nameplate-rated motor power.
e. Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the
test procedure. The certification requirements do not apply to field-erected cooling towers.
f. Where a certification program exists for a covered product and it includes provisions for verification and challenge of
equipment efficiency ratings, then the product shall be listed in the certification program; or, where a certification program exists
for a covered product, and it includes provisions for verification and challenge of equipment efficiency ratings, but the product is
not listed in the existing certification program, the ratings shall be verified by an independent laboratory test report.
g. Cooling towers shall comply with the minimum efficiency listed in the table for that specific type of tower with the capacity
effect of any project-specific accessories and/or options included in the capacity of the cooling tower
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h. For purposes of this table, evaporative condenser performance is defined as the heat rejected at the specified rating
condition in the table divided by the sum of the fan motor nameplate power and the integral spray pump nameplate power
i. Requirements for evaporative condensers are listed with ammonia (R-717) and R-507A as test fluids in the table.
Evaporative condensers intended for use with halocarbon refrigerants other than R-507A shall meet the minimum efficiency
requirements listed in this table with R-507A as the test fluid.
TABLE C403.2.3 (9)
MINIMUM EFFICIENCY AIR CONDITIONERS AND CONDENSING UNITS SERVING COMPUTER ROOMS
For SI: 1 British thermal unit per hour = 0.2931 W.
a. Net sensible cooling capacity: the total gross cooling capacity less the latent cooling less the energy to the air movement
system. (Total Gross – latent – Fan Power).
b. Sensible coefficient of performance (SCOP-127): a ratio calculated by dividing the net sensible cooling capacity in watts by
the total power input in watts (excluding reheaters and humidifiers) at conditions defined in ASHRAE Standard 127. The net
sensible cooling capacity is the gross sensible capacity minus the energy dissipated into the cooled space by the fan system.
TABLE C403.2.3 (10)
HEAT TRANSFER EQUIPMENT
NR = No Requirement.
a. Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the
test procedure.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
ANSI/ASHRAE/IES Standard 90.1-2016
Reason: These tables have historically come from ASHRAE Standard 90.1. They all represent industry consensus, and are
rarely, if ever, intended to be different than 90.1.
During the last few code cycles, we have noticed that due to the processes, the tables tend to diverge. The reason for this is that
public comments to the IECC are due before the final tables are developed and generated for 90.1. Typically, we find errata in
the 90.1 tables when we are developing the print version of the standard. Due to timing, those corrections in 90.1 never make it
into the IECC. By referencing these tables in 90.1, we ensure that the requirements are aligned.
ASHRAE also recognizes that code officials want to have the tables in the book. If this proposal is accepted, ASHRAE has
contacted ICC staff about the possibility of reprinting the necessary tables in the IECC as printed in 90.1.
This proposal does add two new tables for DOAS units that were previously not covered in the IECC. These DOAS requirements
are in addendum cd to 90.1-2013
Dedicated outdoor air systems (DOAS) were introduced over 25 years ago and are now used in many buildings covered by the
IECC and ASHRAE 90.1. However, the current IECC standard has no minimum energy efficiency requirements for this
equipment. Through AHRI, manufacturers of DOAS developed Standard 920 (I-P) to establish common rating conditions for
these products. In addition, AHRI is currently developing a certification program and will soon publish certified ratings on its
directory of certified products.
This proposal establishes for the first time a product class for DOAS. The intent is to recognize the technology in Standard 90.1
and the IECC by requiring minimum energy efficiency standards. Integrated Seasonal Moisture Removal Efficiency (ISMRE) and
Integrated Seasonal Coefficient of Performance (ISCOP) are proposed for a full range of product classes at standard rating
conditions listed in AHRI Standard 920. These levels will be subject to further review and evaluation once a third-party
certification is established and more data is available

Bibliography: ANSI/ASHRAE/IES Standard 90.1
Cost Impact: Will not increase the cost of construction
Some efficiencies in 90.1 for various types of equipment have been changed, and there are some new efficiencies for products
that were previously uncovered. In some of those instances, the cost of construction may increase.
CE129-16 : C403.2.3FERGUSON10453
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Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The IECC does not have to parallel ASHRAE standard changes. The tables need to remain in the code or the
tables need to be down-loadable to allow pasting into code. Control of the IECC should not handed off to another standards
developing organization. It is difficult to locate ASHRAE addendum. Differing table entries are not to be taken as errata.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning Engineers
(sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
C403.2.3 HVAC equipment performance requirements. Equipment shall meet the minimum efficiency requirements of Tables
C403.2.3(1), C403.2.3(2), C403.2.3(3), C403.2.3(4), C403.2.3(5), C403.2.3(6), C403.2.3(7), C403.2.3(8) and C403.2.3(9
C403.2.3(8) when tested and rated in accordance with the applicable test procedure. Plate-type liquid-to-liquid heat exchangers
shall meet the minimum requirements of Table C403.2.3(10). The efficiency shall be verified through certification under an
approved certification program or, where a certification program does not exist, the equipment efficiency ratings shall be
supported by data furnished by the manufacturer. Where multiple rating conditions or performance requirements are provided,
the equipment shall satisfy all stated requirements. Where components, such as indoor or outdoor coils, from different
manufacturers are used, calculations and supporting data shall be furnished by the designer that demonstrates that the
combined efficiency of the specified components meets the requirements herein.
TABLE C403.2.3 (1)
MINIMUM EFFICIENCY REQUIREMENTS: ELECTRICALLY OPERATED UNITARY AIR CONDITIONERS AND
CONDENSING UNITS

EQUIPMENT TYPE

Air conditioners, air cooled

Through-the-wall (air
cooled)

HEATING
SECTION
TYPE

SIZE
CATEGORY
<65,000 Btu/h

b

≤ 30,000
Btu/hb

Small-duct high-velocity (air
<65,000 Btu/h b
cooled)
≥ 65,000 Btu/h
and

≥ 135,000 Btu/h
and
Air conditioners,
air cooled
≥ 240,000 Btu/h
and
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All

All

All
Electric
Resistance
(or None)

SUBCATEGORY OR MINIMUM EFFICIENCY
TEST
RATING
a
As of
Before
PROCEDURE
CONDITION
1/1/2016
1/1/2016
Split System, three
13.0 SEER 13.0 SEER
phase
Single Package, three
14.0
13.0 SEER
c
phase
SEER
Split system, three
12.0 SEER 12.0 SEER AHRI 210/240
phase
Single Package, three
12.0 SEER 12.0 SEER
phase
Split System, three
11.0 SEER 11.0 SEER
phase
11.2 EER
Split System and
11.2 EER
12.89 IEER
Single Package
11.4 IEER
11.0 EER
12.67 IEER

All other

Split System and
Single Package

11.0 EER
11.2 IEER

Electric
Resistance
(or None)

Split System and
Single Package

11.0 EER
11.2 IEER

11.0 EER
12.4 IEER

All other

Split System and
Single Package

10.8 EER
11.0 IEER

10.8 EER
12.2 IEER

Electric
Resistance
(or None)

Split System and
Single Package

10.0 EER
10.1 IEER

10.0 EER
11.6 IEER

All other

Split System and
Single Package

9.8 EER
9.9 IEER

9.8 EER
11.4 IEER

AHRI
340/360
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≥ 760,000 Btu/h

Electric
Resistance
(or None)

Split System and
Single Package

9.7 EER
9.8 IEER

9.7 EER
11.2 IEER

Split System and
Single Package
Split System and
Single Package

9.5 EER
9.6 IEER
12.1 EER
12.3 IEER

9.5 EER
11.0 IEER
12.1 EER
12.3 IEER

Electric
Resistance
(or None)

Split System and
Single Package

12.1 EER
12.3 IEER

12.1 EER
13.9 IEER

All other

Split System and
Single Package

11.9 EER
12.1 IEER

11.9 EER
13.7 IEER

Electric
Resistance
(or None)

Split System and
Single Package

12.5 EER
12.5 IEER

12.5 EER
13.9 IEER

All other

Split System and
Single Package

12.3 EER
12.5 IEER

12.3 EER
13.7 IEER

Electric
Resistance
(or None)

Split System and
Single Package

12.4 EER
12.6 IEER

12.4 EER
13.6 IEER

All other

Split System and
Single Package

12.2 EER
12.4 IEER

12.2 EER
13.4 IEER

Electric
Resistance
(or None)

Split System and
Single Package

12.2 EER
12.4 IEER

12.2 EER
13.5 IEER

All other

Split System and
Single Package

12.0 EER
12.2 IEER

12.0 EER
13.3 IEER

All other
<65,000 Btu/h
≥ 65,000 Btu/h
and

Air conditioners, water
cooled

≥ 135,000 Btu/h
and

≥ 240,000 Btu/h
and

≥ 760,000 Btu/h

EQUIPMENT TYPE

All

SIZE CATEGORY

HEATING
SECTION
TYPE

<65,000 Btu/h

All

≥ 65,000 Btu/h and
<135,000 Btu/h

Electric
Resistance
(or None)
All other

≥ 135,000 Btu/h and
<240,000 Btu/h

Electric
Resistance
(or None)
All other

Air conditioners,
evaporatively cooled

≥ 240,000 Btu/h and
<760,000 Btu/h

Electric
Resistance
(or None)
All other
Electric
Resistance
(or None)

AHRI
210/240

AHRI
340/360

SUBMINIMUM
CATEGORY
EFFICIENCY
TEST
OR
a
PROCEDURE
Before
As of
RATING
1/1/2016
1/1/2016
CONDITION
Split System
12.1 EER
and
12.1 EER
AHRI
12.3 IEER
Single Package 12.3 IEER
210/240
Split System
and
12.1 EER
Single Package 12.3 IEER

12.1 EER
12.3 IEER

Split System
and
11.9 EER
Single Package 12.1 IEER

11.9 EER
12.1 IEER

Split System
and
12.0 EER
Single Package 12.2 IEER

12.0 EER
12.2 IEER

Split System
and
11.8 EER
Single Package 12.0 IEER

11.8 EER
12.0 IEER

Split System
and
11.9 EER
Single Package 12.1 IEER

11.9 EER
12.1 IEER

Split System
and
11.7 EER
Single Package 11.9 IEER

11.7 EER
11.9 IEER

Split System
and
11.7 EER
Single Package 11.9 IEER

11.7 EER
11.9 IEER

AHRI
340/360

≥ 760,000 Btu/h
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All other

Split System
and
11.5 EER
Single Package 11.7 IEER

Condensing units air
cooled

≥ 135,000 Btu/h

10.5 EER
11.8 IEER

Condensing units, water
cooled

≥ 135,000 Btu/h

13.5 EER
14.0 IEER

Condensing units,
evaporatively cooled

≥ 135,000 Btu/h

13.5 EER
14.0 IEER

11.5 EER
11.7 IEER
10.5 EER
11.8 IEER
13.5 EER
14.0 IEER

AHRI
365

13.5 EER
14.0 IEER

For SI: 1 British thermal unit per hour = 0.2931 W.
a. Chapter 6 contains a complete specification of the referenced test procedure, including the reference year version of the test
procedure.
b. Single-phase, air-cooled air conditioners less than 65,000 Btu/h are regulated by NAECA. SEER values are those set by
NAECA.
c.

Minimum efficiency as of January 1, 2015.
TABLE C403.2.3 (2)
MINIMUM EFFICIENCY REQUIREMENTS: ELECTRICALLY OPERATED UNITARY AND APPLIED HEAT PUMPS

EQUIPMENT TYPE

Air cooled (cooling mode)

SIZE CATEGORY

< 65,000 Btu/h

b

HEATING
SECTION
TYPE

All

Through-the-wall, air cooled

≤ 30,000 Btu/h b

All

Single-duct high-velocity air
cooled

< 65,000 Btu/h b

All

≥ 65,000 Btu/h and
<135,000 Btu/h

Air cooled
(cooling mode)

≥ 135,000 Btu/h and
<240,000 Btu/h

≥ 240,000 Btu/h
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MINIMUM
SUBCATEGORY
EFFICIENCY
OR
TEST
a
Before
RATING
As of PROCEDURE
1/1/2016
CONDITION
1/1/2016
Split System, three
phase
Single Package,
three phase
Split System, three
phase
Single Package,
three phase
Split System, three
phase

Electric
Resistance
(or None)

Split System and
Single Package

All other

Split System and
Single Package

Electric
Resistance
(or None)

Split System and
Single Package

All other

Split System and
Single Package

Electric
Resistance
(or None)

Split System and
Single Package

All other

Split System and
Single Package

13.0
c
SEER
13.0
SEERc
12.0
SEER
12.0
SEER
11.0
SEER
11.0
EER
11.2
IEER
10.8
EER
11.0
IEER
10.6
EER
10.7
IEER
10.4
EER
10.5
IEER
9.5 EER
9.6
IEER
9.3 EER
9.4
IEER

14.0
SEERc
14.0
SEERc
12.0
SEER
12.0
SEER
11.0
SEER

AHRI 210/240

11.0 EER
12.2 IEER
10.8 EER
12.011.8
IEER
10.6 EER
11.6 IEER

AHRI
340/360

10.4 EER
11.4 IEER
9.5 EER
10.6 IEER
9.3 EER
109.4
IEER
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Water to Air: Water Loop
(cooling mode)

<17,000 Btu/h

All

≥ 17,000 Btu/h and

All

≥ 65,000 Btu/h and

All

<135,000 Btu/h

All

<135,000 Btu/h

All

<135,000 Btu/h

All

<135,000 Btu/h

All

<135,000 Btu/h

All

Water to Air: Ground Water
(cooling mode)
Brine to Air: Ground Loop
(cooling mode)
Water to Water: WaterLoop
(cooling mode)
Water to Water: Ground Water
(cooling mode)
Brine to Water: Ground Loop
(cooling mode)

EQUIPMENT TYPE

Air cooled (heating mode)

SIZE CATEGORY

< 65,000 Btu/h

b

HEATING
SECTION
TYPE
—
—

Through-the-wall,
(air cooled, heating mode)

≤ 30,000 Btu/h b
(cooling capacity)

Small-duct high velocity (air
cooled, heating mode)

< 65,000 Btu/h

Air cooled
(heating mode)

b

≥ 65,000 Btu/h and
<135,000 Btu/h
(cooling capacity)
≥ 135,000 Btu/h
(cooling capacity)

Water to Air: Water Loop (heating
mode)
Water to Air: Ground Water
(heating mode)
Brine to Air: Ground Loop
(heating mode)
Water to Water: Water Loop
(heating mode)
Water to Water: Ground Water
(heating mode)

<135,000 Btu/h
(cooling capacity)
<135,000 Btu/h
(cooling capacity)
<135,000 Btu/h
(cooling capacity)
<135,000 Btu/h
(cooling capacity)
<135,000 Btu/h
(cooling capacity)

Brine to Water: Ground Loop
(heating mode)

<135,000 Btu/h
(cooling capacity)

—
—
—
—

—

—
—
—
—
—
—

86°F entering
water
86°F entering
water
86°F entering
water
59°F entering
water
77°F entering
water
86°F entering
water
59°F entering
water
77°F entering fluid

12.2
EER
13.0
EER
13.0
EER
18.0
EER
14.1
EER
10.6
EER
16.3
EER
12.1
EER

12.2 EER
13.0 EER
13.0 EER

ISO 13256-1

18.0 EER
14.1 EER
10.6 EER
16.3 EER

ISO 13256-2

12.1 EER

MINIMUM
SUBCATEGORY
EFFICIENCY
OR
TEST
a
Before
RATING
As of PROCEDURE
1/1/2016
CONDITION
1/1/2016
Split System, three
phase
Single Package,
three phase
Split System, three
phase
Single Package,
three phase
Split System, three
phase
47ºF db/43ºF wb
outdoor air
17ºF db/15ºF wb
outdoor air
47ºF db/43ºF wb
outdoor air
17ºF db/15ºF wb
outdoor air
68°F entering water

7.7
c
HSPF
7.7
c
HSPF
7.4
HSPF
7.4
HSPF
6.8
HSPF
3.3
COP
2.25
COP
3.2
COP
2.05
COP
4.3
COP
50°F entering water
3.7
COP
3.2
32°F entering fluid
COP
68°F entering water
3.7
COP
50°F entering water
3.1
COP
32°F entering fluid

2.5
COP

8.2
HSPFc
8.0
c
HSPF
7.4
HSPF
7.4
HSPF
6.8
HSPF
3.3
COPH
2.25
COPH
3.2
COPH
2.05
COPH
4.3
COPH
3.7
COPH
3.2
COPH
3.7
COPH
3.1
COPH
2.5
COPH

AHRI 210/240

AHRI 340/360

ISO 13256-1

ISO 13256-2

For SI: 1 British thermal unit per hour = 0.2931 W, °C = [(°F) - 32]/1.8.
a. Chapter 6 contains a complete specification of the referenced test procedure, including the reference year version of the test
procedure.

2016 ICC PUBLIC COMMENT AGENDA

Page 881

b. Single-phase, air-cooled air conditioners less than 65,000 Btu/h are regulated by NAECA By the US Department of Energy
Code of Federal Regulations 10 CFR 430 . SEER and HSPF values for single phase products are those set by NAECA the US
Department of Energy .
c.

Minimum efficiency as of January 1, 2015.

TABLE C403.2.3 (3)
Minimum Efficiency Requirements - Electrically Operated Packaged Terminal Air Conditioners, Packaged Terminal
Heat Pumps, Single-Package Vertical Air Conditioners, Single-Package Vertical Heat Pumps, Room Air Conditioners,
and Room Air-Conditioner Heat Pu
EQUIPMENT TYPE
PTAC (cooling mode) standard
sizenew construction
PTAC (cooling mode) nonstandard
b
sizereplacements
PTHP (cooling mode) standard
sizenew construction
PTHP (cooling mode) nonstandard
b
sizereplacements
PTHP (heating mode) standard
sizenew construction
PTHP (heating mode) nonstandard
b
sizereplacements

SIZE CATEGORY
(INPUT)

SUBCATEGORY OR
RATING CONDITION

All Capacities

95°F db outdoor air

All Capacities

95°F db outdoor air

All Capacities

95°F db outdoor air

All Capacities

95°F db outdoor air

All Capacities

—

All Capacities

—

< 65,000 Btu/h
SPVAC (cooling mode)

≥ 65,000 Btu/h and <
135,000 Btu/h
≥ 135,000 Btu/h and <
240,000 Btu/h
< 65,000 Btu/h

SPVHP (cooling mode)

≥ 65,000 Btu/h and <
135,000 Btu/h
≥ 135,000 Btu/h and <
240,000 Btu/h
< 65,000 Btu/h

≥ 65,000 Btu/h and <
135,000 Btu/h
≥ 135,000 Btu/h and <
240,000 Btu/h
< 6,000 Btu/h
≥ 6,000 Btu/h and <
8,000 Btu/h
Room air conditioners, with
≥ 8,000 Btu/h and <
louvered sides
14,000 Btu/h
≥ 14,000 Btu/h and <
20,000 Btu/h
≥ 20,000 Btu/h
< 8,000 Btu/h
Room air conditioners, without
≥ 8,000 Btu/h and <
louvered sides
20,000 Btu/h
≥ 20,000 Btu/h
< 20,000 Btu/h
Room air-conditioner heat pumps
with louvered sides
≥ 20,000 Btu/h
< 14,000 Btu/h
Room air-conditioner heat pumps
without louvered sides
≥ 14,000 Btu/h
SPVHP (heating mode)
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95°F db/ 75°F wb outdoor
air
95°F db/ 75°F wb outdoor
air
95°F db/ 75°F wb outdoor
air
95°F db/ 75°F wb outdoor
air
95°F db/ 75°F wb outdoor
air
95°F db/ 75°F wb outdoor
air
47°F db/ 43°F wb outdoor
air
47°F db/ 43°F wb outdoor
air
47°F db/ 75°F wb outdoor
air
—

MINIMUM
EFFICIENCY
14.0 – (0.300 ×
c
Cap/1000) EER
10.9 - (0.213 ×
Cap/1000) EER
14.0 - (0.300 ×
Cap/1000) EER
10.8 - (0.213 ×
Cap/1000) EER
3.72 - (0.026052 ×
Cap/1000) COP
2.9 - (0.026 ×
Cap/1000) COP

TEST
PROCEDUREa

AHRI 310/380

10.0 EER9.0 EER
8.9 EER10.0 EER
8.6 EER10.0 EER
9.0 EER10.0 EER
8.9 EER10.0 EER

AHRI 390

8.6 EER10.0 EER
3.0 COP3.0COPH
3.0 COP3.0COPH
2.9 COP3.0COPH
9.7 SEER

—

9.7 EER

—

9.8 EER

—

9.7 SEER

—
—

8.5 EER
9.0 EER

—

8.5 EER

—
—
—
—
—

8.5 EER
9.0 EER
8.5 EER
8.5 EER
8.0 EER

ANSI/ AHAM
RAC-1
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EQUIPMENT TYPE
Room air conditioner
casement only
Room air conditioner
casement-slider
SPVAC (cooling mode),
nonweatherized space
constrained

SPVHP (cooling mode),
nonweatherized space
constrained
SPVHP (heating mode),
nonweatherized space
constrained

SIZE CATEGORY
(INPUT)

SUBCATEGORY OR RATING
CONDITION

MINIMUM
EFFICIENCY

All capacities

—

8.7 EER

All capacities

—

9.5 EER

≤30,000 Btu/h

95°F db/ 75°F wb
outdoor air

9.2 EER

>30,000 Btu/h and ≤
36,000 Btu/h

95°F db/ 75°F wb
outdoor air

9.0 EER

≤30,000 Btu/h
>30,000 Btu/h and ≤
36,000 Btu/h
≤30,000 Btu/h
>30,000 Btu/h and ≤
36,000 Btu/h

95°F db/ 75°F wb
outdoor air
95°F db/ 75°F wb
outdoor air
47°F db/ 43°F wb
outdoor air
47°F db/ 43°F wb
outdoor air

9.2 EER

TEST
a
PROCEDURE
ANSI/ AHAM
RAC-1

AHRI 390

9.0 EER
3.0 COPH
3.0 COPH

For SI: 1 British thermal unit per hour = 0.2931 W, °C = [(°F) - 32]/1.8, wb = wet bulb, db = wet bulb.
"Cap" = The rated cooling capacity of the project in Btu/h. Where the unit's capacity is less than 7000 Btu/h, use 7000 Btu/h in
the calculation. Where the unit's capacity is greater than 15,000 Btu/h, use 15,000 Btu/h in the calculations.
a. Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the
test procedure.
b. Replacement unit shall be factory labeled as follows: "MANUFACTURED FOR REPLACEMENT APPLICATIONS ONLY:
NOT TO BE INSTALLED IN NEW CONSTRUCTION PROJECTS." Replacement efficiencies apply only to units with existing
sleeves less than 16 inches (406 mm) in height and less than 42 inches (1067 mm) in width and having a cross sectional area
2
less than 670 in .
c.

Before January 1, 2015 the minimum efficiency shall be 13.8 - (0.300 x Cap/1000) EER.
TABLE C403.2.3 (4)
WARM-AIR FURNACES AND COMBINATION WARM-AIR FURNACES/AIR-CONDITIONING UNITS, WARM-AIR DUCT
FURNACES AND UNIT HEATERS, MINIMUM EFFICIENCY REQUIREMENTS

EQUIPMENT TYPE

Warm-air furnaces, gas
fired

Warm-air furnaces, oil
fired

SIZE
CATEGORY
(INPUT)

SUBCATEGORY
MINIMUM
OR
d,
EFFICIENCY
RATING
e
CONDITION

< 225,000
Btu/h

Maximum
capacityhc

≥ 225,000
Btu/h

Maximum
capacityhc

< 225,000
Btu/h

Maximum
capacityhc

≥ 225,000
Btu/h

Maximum
capacitybh
Maximum
capacitybh
Maximum
capacitybh
Maximum
capacitybh

Warm-air duct furnaces,
All capacities
gas fired
Warm-air unit heaters, gas
All capacities
fired
Warm-air unit heaters, oil
All capacities
fired

TEST PROCEDURE

a

DOE 10 CFR Part 430 or Section 2.39 Thermal
efficiency of
ANSI Z21.47
Section 2.39 Thermal efficiency of ANSI
f
80%Et
Z21.47
DOE 10 CFR Part 430 or Section 42,
78% AFUE
c or
Combustion of
80%Et
UL 727
g
Section 42, Combustion of UL 727
81%Et
78% AFUE or
80%Etc

80%Ec

e

Section 2.10 Efficiency of ANSI Z83.8

80%Ec

e,i

Section 2.10 Efficiency of ANSI Z83.8

80%Ec e,i

Section 40, Combustion of UL 731

For SI: 1 British thermal unit per hour = 0.2931 W.

2016 ICC PUBLIC COMMENT AGENDA

Page 883

a. Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the
test procedure.
b.

Minimum and maximum ratings as provided for and allowed by the unit's controls.

c. Combination units not covered by the National Appliance U.S. Department of Energy Conservation Act Code of 1987
(NAECA) (3-phase Federal Regulations 10 CFR 430 that utilize three-phase power or have a cooling capacity greater than or
equal to 65,000 Btu/h [19 kW]) shall comply with either rating.
d.

Et = Thermal efficiency. See test procedure for detailed discussion.

e.

Ec = Combustion efficiency (100% less flue losses). See test procedure for detailed discussion.

f. Ec = Combustion efficiency. Units shall also include an IID, have jackets not exceeding 0.75 percent of the input rating, and
have either power venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for those furnaces
where combustion air is drawn from the conditioned space.
g. Et = Thermal efficiency. Units shall also include an IID, have jacket losses not exceeding 0.75 percent of the input rating,
and have either power venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for those furnaces
where combustion air is drawn from the conditioned space.
h. Compliance of multiple firing rate units shall be at the maximium firing rate.
i. As of August 8, 2008, according to the Energy Policy Act of 2005, units must also include an interrupted or intermittent ignition
device (IID) and have either power venting or an automatic flue damper.
TABLE C403.2.3 (5)
MINIMUM EFFICIENCY REQUIREMENTS: GAS- AND OIL-FIRED BOILERS
EQUIPMENT
a
TYPE

SUBCATEGORY OR
RATING CONDITION

Gas-fired
Boilers, hot
water
Oil-fired

c

SIZE CATEGORY
(INPUT)

MINIMUM
d, e
EFFICIENCY

EFFICIENCY
AFTER 3/2/2020

< 300,000 Btu/h

8280% AFUE

82% AFUE

≥ 300,000 Btu/h and ≤
2,500,000 Btu/hb
a
> 2,500,000 Btu/h

80% Et

80% Et

82% Ec

82% Ec

< 300,000 Btu/h

8480% AFUE

84% AFUE

≥ 300,000 Btu/h and ≤
2,500,000 Btu/hb
> 2,500,000 Btu/ha

82% Et

82% Et

84% Ec

84% Ec

< 300,000 Btu/h

8075% AFUE

80% AFUE

79% Et

79% Et

79% Et

79% Et

77% Et

79% Et

77% Et

79% Et

8280% AFUE

82% AFUE

81% Et

81% Et

81% Et

81% Et

Gas-fired
Gas-fired- all, except natural
draft
Boilers,
steam

Gas-fired-natural draft

≥ 300,000 Btu/h and ≤
2,500,000 Btu/hb
> 2,500,000 Btu/ha
≥ 300,000 Btu/h and ≤
2,500,000 Btu/hb
> 2,500,000 Btu/ha
< 300,000 Btu/h

Oil-firedc

≥ 300,000 Btu/h and ≤
2,500,000 Btu/hb
> 2,500,000 Btu/ha

TEST
PROCEDURE
10 CFR Part
430
10 CFR Part
431
10 CFR Part
430
10 CFR Part
431
10 CFR Part
430

10 CFR Part
431

10 CFR Part
430
10 CFR Part
431

For SI: 1 British thermal unit per hour = 0.2931 W.
a. These requirements apply to boilers with rated input of 8,000,000 Btu/h or less that are not packaged boilers and to all
packaged boilers. Minimum efficiency requirements for boilers cover all capacities of packaged boilers.
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b.

Maximum capacity – minimum and maximum ratings as provided for and allowed by the unit's controls.

c.

Includes oil-fired (residual).

d.

Ec = Combustion efficiency (100 percent less flue losses). See referenced standard for detailed information

e.

Et = Thermal efficiency. See referenced standard for detailed information.
TABLE C403.2.3 (6)
MINIMUM EFFICIENCY REQUIREMENTS: CONDENSING UNITS, ELECTRICALLY OPERATED

EQUIPMENT TYPE
Condensing units, air cooled
Condensing units, water or evaporatively cooled

SIZE CATEGORY
≥ 135,000 Btu/h
≥ 135,000 Btu/h

MINIMUM EFFICIENCY
10.1 EER 11.2 IPLV
13.1 EER 13.1 IPLV

b

TEST PROCEDUREa
AHRI 365

For SI: 1 British thermal unit per hour = 0.2931 W.
a. Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the
test procedure.
b. IPLVs are only applicable to equipment with capacity modulation.
.
TABLE C403.2.3 (7)
WATER CHILLING PACKAGES – EFFICIENCY REQUIREMENTSa, b, d e
EQUIPMENT TYPE

SIZE
UNITS
CATEGORY
< 150 Tons

Air-cooled chillers

EER
(Btu/W)

≥ 150 Tons
Air cooled without
EER
All capacities
condenser, electrically
(Btu/W)
operated
< 75 tons
≥75 tons
and < 150
tons
Water cooled, electrically ≥ 150 tons
operated positive
and < 300
displacement
tons

kW/ton

≥ 300 tons
and < 600
tons
≥ 600 tons

< 150 Tons
≥ 150 tons
and < 300
tons
Water cooled, electrically
operated centrifugal

≥ 300 tons
and < 400
tons
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kW/ton

BEFORE 1/1/2015
AS OF 1/1/2015Efficiency
TEST
PROCEDUREcd
Path A
Path B
Path A
Path B
≥ 9.562 FL
≥ 10.100 FL
≥ 9.700 FL
NAc
≥ 15,800 IPLV
≥ 12.500
≥ 13.700 IPLV
IPLV
≥ 9.562 FL
≥ 10.100 FL
≥ 9.700 FL
NAc
≥ 16.100 IPLV
≥ 12.500
≥ 14.000 IPLV
IPLV
Air-cooled chillers without condenser shall be rated with
matching condensers and complying with air-cooled chiller
efficiency requirements.
≤ 0.780 FL ≤ 0.800 FL
≤ 0.750 FL
≤ 0.780 FL
≤ 0.600
≤ 0.600 IPLV
≤ 0.500 IPLV
≤ 0.630 IPLV
IPLV
≤ 0.775 FL ≤ 0.790 FL
≤ 0.720 FL
≤ 0.750 FL
≤ 0.586
≤ 0.615 IPLV
≤ 0.560 IPLV
≤ 0.490 IPLV
IPLV
≤ 0.680 FL ≤ 0.718 FL
≤ 0.660 FL
≤ 0.680 FL
≤ 0.540
≤ 0.580 IPLV
≤ 0.540 IPLV
≤ 0.440 IPLV
IPLV
≤ 0.620 FL ≤ 0.639 FL
≤ 0.610 FL
≤ 0.625 FL
≤ 0.490
≤ 0.520 IPLV
≤ 0.410 IPLV AHRI 550/590
≤ 0.540 IPLV
IPLV
≤ 0.620 FL ≤ 0.639 FL
≤ 0.560 FL
≤ 0.585 FL
≤ 0.490
≤ 0.540 IPLV
≤ 0.500 IPLV
≤ 0.380 IPLV
IPLV
≤ 0.634 FL ≤ 0.639 FL
≤ 0.610 FL
≤ 0.695 FL
≤ 0.450
≤ 0.596 IPLV
≤ 0.550 IPLV
≤ 0.440 IPLV
IPLV
≤ 0.634 FL ≤ 0.639 FL
≤ 0.610 FL
≤ 0.635 FL
≤ 0.450
≤ 0.596 IPLV
≤ 0.550 IPLV
≤ 0.400 IPLV
IPLV
≤ 0.576 FL ≤ 0.600 FL
≤ 0.560 FL
≤ 0.595 FL
≤ 0.400
≤ 0.549 IPLV
≤ 0.520 IPLV
≤ 0.390 IPLV
IPLV
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≥ 400 tons
and < 400
tons
≥ 600 Tons
Air cooled, absorption, All capacities
single effect
Water cooled absorption, All capacities
single effect
Absorption, double
All capacities
effect, indirect fired
Absorption double effect All capacities
direct fired

≤ 0.576 FL

≤ 0.600 FL
≤ 0.560 FL
≤ 0.585 FL
≤ 0.400
≤ 0.549 IPLV
≤ 0.500 IPLV
≤ 0.380 IPLV
IPLV
≤ 0.570 FL ≤ 0.590 FL
≤ 0.560 FL
≤ 0.585 FL
≤ 0.400
≤ 0.539 IPLV
≤ 0.500 IPLV
≤ 0.380 IPLV
IPLV
COP
c
NA
≥ 0.600 FL
NAcd
≥ 0.600 FL
(W/W)
COP
≥ 0.700 FL
NAc
≥ 0.700 FL
NAcd
(W/W)
≥ 1.000 FL
COP ≥ 1.000 FL
c
cd
NA
NA
(W/W) ≥ 1.050 IPLV
≥ 1.050 IPLV
≥ 1.000 FL
≥ 1.000 FL
COP
NAc
NAcd
IPLV
≥
1.050000
(W/W) ≥ 1.000 IPLV

AHRI 560

a. The requirements for centrifugal chiller shall be adjusted for nonstandard rating conditions in accordance with Section
C403.2.3.1 and are only applicable for the range of conditions listed in Section C403.2.3.1 . The requirements for air-cooled,
water-cooled positive displacement and absorption chillers are at standard rating conditions defined in the reference test
procedure.
b. Both the full-load and IPLV requirements shall be met or exceeded to comply with this standard. Where there is a Path B,
compliance can be with either Path A or Path B for any application.
c . Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the test
procedure
d . NA means the requirements are not applicable for Path B and only Path A can be used for compliance.
d e.

FL represents the full-load performance requirements and IPLV the part-load performance requirements.
TABLE C403.2.3 (8)
MINIMUM EFFICIENCY REQUIREMENTS: HEAT REJECTION EQUIPMENT

EQUIPMENT
a
TYPE
Propeller or axial
fan open-circuit
cooling towers
Centrifugal fan
open-circuit cooling
towers
Propeller or axial
fan closed-circuit
cooling towers
Centrifugal fan
closed- circuit
cooling towers
Propeller or axial
fan evaporative
condensers

TOTAL SYSTEM HEAT
REJECTION CAPACITY AT
RATED CONDITIONS
All
All
All
All
All

Centrifugal fan
evaporative
condensers

All

Propeller or axial
fan evaporative
condensers

All

Centrifugal fan
evaporative
condensers

All
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SUBCATEGORY OR RATING
i
CONDITION

PERFORMANCE
TEST
b, c,
e,
REQUIRED
PROCEDURE
d, g, h
f

95°F entering water
85°F leaving water
≥ 40.2 gpm/hp
75°F entering wb
95°F entering water
85°F leaving water
≥ 20.0 gpm/hp
75°F entering wb
102°F entering water
≥ 16.114.0
90°F leaving water
gpm/hp
75°F entering wb
102°F entering water
90°F leaving water
≥ 7.0 gpm/hp
75°F entering wb
Ammonia Test Fluid 140°F entering gas
≥ 134,000
temperature 96.3°F condensing
Btu/h·hp
temperature 75°F entering wb
Ammonia Test Fluid
140°F entering gas temperature 96.3°F
≥ 110,000
condensing temperature 75°F entering
Btu/h·hp
wb
R-507A Test Fluid
165°F entering gas temperature 105°F
≥ 157,000
condensing temperature 75°F entering
Btu/h·hp
wb
R-507A Test Fluid
165°F entering gas temperature 105°F
≥ 135,000
condensing temperature 75°F entering
Btu/h·hp
wb

CTI ATC-105 S
and CTI STD201 RS
CTI ATC-105 S
and CTI STD201 RS
CTI ATC-105 S
and CTI STD201 RS
CTI ATC-105S
and CTI STD201 RS
CTI ATC-106

CTI ATC-106

CTI ATC-106

CTI ATC-106

Page 886

Air-cooled
condensers

125°F Condensing Temperature 190°F
Entering Gas Temperature 15°F
subcooling
95°F entering db

All

≥ 176,000
Btu/h·hp

AHRI 460

For SI: °C = [(°F)-32]/1.8, L/s · kW = (gpm/hp)/(11.83), COP = (Btu/h · hp)/(2550.7),
db = dry bulb temperature, °F, wb = wet bulb temperature, °F.
a. The efficiencies and test procedures for both open- and closed-circuit cooling towers are not applicable to hybrid cooling
towers that contain a combination of wet and dry heat exchange sections.
b. For purposes of this table, open circuit cooling tower performance is defined as the water flow rating of the tower at the
thermal rating condition listed in Table 403.2.3(8) divided by the fan nameplate-rated motor power.
c. For purposes of this table, closed-circuit cooling tower performance is defined as the water flow rating of the tower at the
thermal rating condition listed in Table 403.2.3(8) divided by the sum of the fan nameplate-rated motor power and the spray
pump nameplate-rated motor power.
d. For purposes of this table, air-cooled condenser performance is defined as the heat rejected from the refrigerant divided by
the fan nameplate-rated motor power.
e. Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the
test procedure. The certification requirements do not apply to field-erected cooling towers.
f. Where a certification program exists for a covered product and it includes provisions for verification and challenge of
equipment efficiency ratings, then the product shall be listed in the certification program; or, where a certification program exists
for a covered product, and it includes provisions for verification and challenge of equipment efficiency ratings, but the product is
not listed in the existing certification program, the ratings shall be verified by an independent laboratory test report.
g. Cooling towers shall comply with the minimum efficiency listed in the table for that specific type of tower with the capacity
effect of any project-specific accessories and/or options included in the capacity of the cooling tower
h. For purposes of this table, evaporative condenser performance is defined as the heat rejected at the specified rating
condition in the table divided by the sum of the fan motor nameplate power and the integral spray pump nameplate power
i. Requirements for evaporative condensers are listed with ammonia (R-717) and R-507A as test fluids in the table.
Evaporative condensers intended for use with halocarbon refrigerants other than R-507A shall meet the minimum efficiency
requirements listed in this table with R-507A as the test fluid.
TABLE C403.2.3 (9)
MINIMUM EFFICIENCY AIR CONDITIONERS AND CONDENSING UNITS SERVING COMPUTER ROOMS
Minimum Net Sensible COP
Equipment
Type

Net Sensible
Cooling
Capacity

Standard Model

Return Air Dry-Bulb Temperature/Dew-Point
Temperature
Class 1
75°F/52°F

<65,000
Btu/h
Water Cooled
≥65,000
with fluid
Btu/h and <
economizer 240,000 Btu/h

≥240,000
Btu/h

<65,000
Btu/h

Glycol
Cooled

≥65,000
Btu/h and <
240,000 Btu/h

Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
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Class 2
85°F/52°F
2.45
2.25

Test Procedure

Class 3
95°F/52°F

2.20
2.60
2.35
2.15

AHRI 1360

2.10
2.55
2.20
2.05
2.00
2.40
2.30
2.10
2.00
2.40
2.05
1.85

AHRI 1360

1.85
2.15
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≥240,000
Btu/h

<65,000
Btu/h
Glycol cooled
with fluid
economizer

≥65,000
Btu/h and <
240,000 Btu/h

≥240,000
Btu/h

<65,000
Btu/h

Air Cooled

≥65,000
Btu/h and <
240,000 Btu/h

≥240,000
Btu/h

<65,000 Btu/h

Water Cooled

≥65,000
Btu/h and <
240,000
Btu/h
≥240,000
Btu/h

Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit
Downflow unit
Upflow unit - ducted
Uplow unit - nonducted
Horizontal-flow unit

EQUIPMENT TYPE

Air conditioners, air cooled
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1.95
1.80
1.75
2.10
2.25
2.10
2.00
2.35
1.95
1.80

AHRI 1360

1.75
2.10
1.90
1.80
1.70
2.10
2.30
2.10
2.09
2.45
2.20
2.05

AHRI
1360

1.99
2.35
2.00
1.85
1.79
2.15
2.50
2.30
2.25
2.70
2.40
2.20

AHRI 1360

2.15
2.60
2.25
2.10
2.05
2.45

NET SENSIBLE
COOLING
CAPACITYa

MINIMUM SCOP-127b EFFICIENCY
DOWNFLOW UNITS / UPFLOW UNITS

< 65,000 Btu/h

2.20 / 2.09

≥ 65,000 Btu/h and

2.10 / 1.99

≥ 240,000 Btu/h

1.90 / 1.79

< 65,000 Btu/h

2.60 / 2.49

TEST
PROCEDURE
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≥ 65,000 Btu/h and

2.50 / 2.39

≥ 240,000 Btu/h

2.40 /2.29

< 65,000 Btu/h

2.55 /2.44

≥ 65,000 Btu/h and

2.45 / 2.34

≥ 240,000 Btu/h

2.35 / 2.24

< 65,000 Btu/h

2.50 / 2.39

≥ 65,000 Btu/h and

2.15 / 2.04

≥ 240,000 Btu/h

2.10 / 1.99

< 65,000 Btu/h

2.45 / 2.34

≥ 65,000 Btu/h and

2.10 / 1.99

≥ 240,000 Btu/h

2.05 / 1.94

Air conditioners, water cooled
Air conditioners, water cooled with fluid
economizer

Air conditioners, glycol cooled (rated at 40%
propylene glycol)

Air conditioners, glycol cooled (rated at 40%
propylene glycol) with fluid economizer

ANSI/ASHRAE
127

For SI: 1 British thermal unit per hour = 0.2931 W.
a. Net sensible cooling capacity: the total gross cooling capacity less the latent cooling less the energy to the air movement
system. (Total Gross – latent – Fan Power).
b. Sensible coefficient of performance (SCOP-127): a ratio calculated by dividing the net sensible cooling capacity in watts by
the total power input in watts (excluding reheaters and humidifiers) at conditions defined in ASHRAE Standard 127. The net
sensible cooling capacity is the gross sensible capacity minus the energy dissipated into the cooled space by the fan system.
Commenter's Reason: This is a proposal to bring in the new efficiencies that are expected to be included in 90.1-2016 as of
7/22/16.
All of these efficiencies have industry buy-in and have met the 90.1 cost effectiveness criteria (scalar ratio).
This comment only updates the existing efficiencies in the IECC. There is a companion comment that adds 4 new tables to the
IECC that will be in 90.1-2016 but do not currently exist in the IECC.
This comment is also proposing to delete table 403.2.3 (6) as the entries in that table are in 403.2.3 (1)

Public Comment 3:
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning Engineers
(sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C403.2.3 HVAC equipment performance requirements. Equipment shall meet the minimum efficiency requirements of Tables
6.8.1-1, 6.8.1-2, 6.8.1-3, 6.8.1-4, 6.8.1-5, 6.8.1-6, 6.8.1-7, 6.8.1-9, 6.8.1-10, 6.8.1-14, 6.8.1-15, and 6.8.1-15 6.8.1-16 of
ASHRAE Standard 90.1 when tested and rated in accordance with the applicable test procedure. Plate-type liquid-to-liquid heat
exchangers shall meet the minimum requirements of Table 6.8.1-8 of ASHRAE Standard 90.1. The efficiency shall be verified
through certification under an approved certification program or, where a certification program does not exist, the equipment
efficiency ratings shall be supported by data furnished by the manufacturer. Where multiple rating conditions or performance
requirements are provided, the equipment shall satisfy all stated requirements. Where components, such as indoor or outdoor
coils, from different manufacturers are used, calculations and supporting data shall be furnished by the designer that
demonstrates that the combined efficiency of the specified components meets the requirements herein.

Table 6.8.1-1—Electrically Operated Unitary Air Conditioners and Condensing Units—Minimum Efficiency Requirements
Table 6.8.1-2—Electrically Operated Unitary and Applied Heat Pumps—Minimum Efficiency Requirements
Table 6.8.1-3—Water-Chilling Packages—Efficiency Requirements
Table 6.8.1-4—Electrically Operated Packaged Terminal Air Conditioners, Packaged Terminal Heat Pumps, Single-Package
Vertical Air Conditioners, Single-Package Vertical Heat Pumps, Room Air Conditioners, and Room Air Conditioner Heat Pumps
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—Minimum Efficiency Requirements
Table 6.8.1-5—Warm-Air Furnaces, Warm-Air Furnaces/Air-Conditioning Units, Warm-Air Duct Furnaces, and Unit Heaters
Table 6.8.1-6—Gas- and Oil-Fired Boilers—Minimum Efficiency Requirements
Table 6.8.1-7—Performance Requirements for Heat Rejection Equipment
Table 6.8.1-8—Heat Transfer Equipment
Table 6.8.1-9—Electrically Operated Variable-Refrigerant-Flow Air Conditioners—Minimum Efficiency Requirements
Table 6.8.1-10—Electrically Operated Variable-Refrigerant-Flow Air-to-Air and Applied Heat Pumps—Minimum Efficiency
Requirements
Table 6.8.1-11—Air Conditioners and Condensing Units Serving Computer Rooms
Table 6.8.1-12—Commercial Refrigerators and Freezers
Table 6.8.1-13—Commercial Refrigeration
Table 6.8.1-14—Indoor Pool Dehumidifiers
Table 6.8.1-15—Electrically Operated DX-DOAS Units, Single Package and Remote Condenser without Energy Recovery—
Minimum Efficiency Requirements
Table 6.8.1-16—Electrically Operated DX-DOAS Units, Single Package and Remote Condenser with Energy Recovery—
Minimum Efficiency Requirements
Commenter's Reason: he original propsoal CE129 deleted the existing tables and figures and only proposed to add a reference
to ASHRAE 90.1 for this information.
This public comment intends modify the original proposal by extracting and reprinting the following Tablesfrom ASHRAE
Standard 90-2016:
Table 6.8.1-1—Electrically Operated Unitary Air Conditioners and Condensing Units—Minimum Efficiency Requirements
Table 6.8.1-2—Electrically Operated Unitary and Applied Heat Pumps—Minimum Efficiency Requirements
Table 6.8.1-3—Water-Chilling Packages—Efficiency Requirements
Table 6.8.1-4—Electrically Operated Packaged Terminal Air Conditioners, Packaged Terminal Heat Pumps, Single-Package
Vertical Air Conditioners, Single-Package Vertical Heat Pumps, Room Air Conditioners, and Room Air Conditioner Heat Pumps
—Minimum Efficiency Requirements
Table 6.8.1-5—Warm-Air Furnaces, Warm-Air Furnaces/Air-Conditioning Units, Warm-Air Duct Furnaces, and Unit Heaters
Table 6.8.1-6—Gas- and Oil-Fired Boilers—Minimum Efficiency Requirements
Table 6.8.1-7—Performance Requirements for Heat Rejection Equipment
Table 6.8.1-8—Heat Transfer Equipment
Table 6.8.1-9—Electrically Operated Variable-Refrigerant-Flow Air Conditioners—Minimum Efficiency Requirements
Table 6.8.1-10—Electrically Operated Variable-Refrigerant-Flow Air-to-Air and Applied Heat Pumps—Minimum Efficiency
Requirements
Table 6.8.1-11—Air Conditioners and Condensing Units Serving Computer Rooms
Table 6.8.1-12—Commercial Refrigerators and Freezers
Table 6.8.1-13—Commercial Refrigeration
Table 6.8.1-14—Indoor Pool Dehumidifiers
Table 6.8.1-15—Electrically Operated DX-DOAS Units, Single Package and Remote Condenser without Energy Recovery—
Minimum Efficiency Requirements
Table 6.8.1-16—Electrically Operated DX-DOAS Units, Single Package and Remote Condenser with Energy Recovery—
Minimum Efficiency Requirements

By extracting this information, we ensure that all of the HVAC efficiencies in the IECC are consistent with ASHRAE Standard
90.1-2016, this is especially important for the tables where 90.1 sets the efficiencies per Federal law. According to federal preemption laws, it would be illegal for jurisdictions to adopt efficiencies lower than the efficiencies in 90.1 without a waiver from the
US Department of Energy.

Analysis: This proposal is dependant upon an agreement between ASHRAE and ICC that would allow extraction of copyrighted material. Note that the Figure and Table numbering format is yet to be determined.
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Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning Engineers
(sferguson@ashrae.org) requests Approve as Submitted.
Commenter's Reason: This comment is requesting as submitted. This is the only way to ensure errata to the 90.1 HVAC
efficiency tables are picked up in the IECC, and the only way to be 100% certain that these requirements of the IECC match the
corresponding requiremnets in 90.1, some of which are mandated by federal law.

CE129-16
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CE134-16 Part I
IECC: C403.2.4.1.1.
Proposed Change as Submitted
Proponent : Charles Foster, representing Self (cfoster20187@yahoo.com)
2015 International Energy Conservation Code
Delete without substitution:
C403.2.4.1.1 Heat pump supplementary heat. Heat pumps having supplementary electric resistance heat shall have
controls that, except during defrost, prevent supplementary heat operation where the heat pump can provide the heating load.
Reason: This existing code section does not add any substantive guidance or requirements to the IECC and should be
removed as superfluous. All heat pumps are installed with multi-stage thermostats. The first stage of the thermostat controls
vapor compression heating provided by the heat pump's compressor. If the heat loss of the space being heated by the heat
pump exceeds the heat pump's ability to supply heat by means of vapor compression, the temperature of the space will
continue to fall. When such temperature drops approximately 1* F below the vapor compression thermostat set
point, supplemental heating (ususally electric resistance heat but not always) is called (energized) to assist vapor compression
heating. When the space temperature rises approximately 1* F the supplmental heating stops leaving only the vapor
compression heating operational.
Thus, the existing code language simply expresses the standard operation of an electric heat pump system as they have been
designed and manufactured for the last 50 years and imposes no actual requirement.
In addition, the existing language could be interpreted as imposing a post installation obligation, effectively converting the
section from a design specification to an operational specification. In doing so, inspectors would need to become "heat pump
police" to ensure compliance with such an operational specification.

Cost Impact: Will not increase the cost of construction
This proposal would remove existing language from the IECC. In doing so, there would be no change in the way heat pumps
systems are either installed or operated. Accordingly, it would have no impact on the cost of construction.
CE134-16 Part I :
C403.2.4.1.1FOSTER11975
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The definition of Coefficient of Performance in AHRI standard 34360 states that supplementary heat is not
included, therefore deleting this code section could result in a backslide in energy efficiency.. The text should be retained
considering the level of disagreement on its utility.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Charles Foster, Self, representing self (cfoster20187@yahoo.com) requests Approve as Submitted.
Commenter's Reason: This proposal attempts to make the code more succinct by removing a section that is superflous. Part
1 of the proposal was approved by the residential committee but the commercial committee was worried that approving could
result in backsliding -- a reduction in the stringency for heat pumps. Heat pump efficiency for commercial equipment is
expressed in terms of their coefficient of performance (COP). The Commercial committee became confused and thought that
taking out language addressing operation of heat pumps would affect their COP calculation. It does not - - COP is calculated
pursuant to an AHRI test procedure and that would not change.
In addition, under a recently published Department of Energy final rule, the heating efficiency of commercial rooftop packaged
heat pumps will increase significantly on 1/1/2018 and then again on 1/1/2023. For single packaged vertical heat pumps, new
standards took effect last year, this year, or in 2019 depending on their capacity.
Moreover, the language proposed to be removed does not impose any additional, enforceable requirement.
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In other words, leaving it in results in no difference in system operation than does taking it out.
Accordingly, it is superflous and should be removed.

CE134-16 Part I
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CE134-16 Part II
R403.1.2 (IRC N1103.1.2)
Proposed Change as Submitted
Proponent : Charles Foster, representing Self (cfoster20187@yahoo.com)
2015 International Energy Conservation Code
Delete without substitution:
R403.1.2 (N1103.1.2) Heat pump supplementary heat (Mandatory). Heat pumps having supplementary electric-resistance
heat shall have controls that, except during defrost, prevent supplemental heat operation when the heat pump compressor can
meet the heating load.
Reason:
This existing code section does not add any substantive guidance or requirements to the IECC and should be removed as
superfluous. All heat pumps are installed with multi-stage thermostats. The first stage of the thermostat controls vapor
compression heating provided by the heat pump's compressor. If the heat loss of the space being heated by the heat pump
exceeds the heat pump's ability to supply heat by means of vapor compression, the temperature of the space will continue to
fall. When such temperature drops approximately 1* F below the vapor compression thermostat set point, supplemental
heating (ususally electric resistance heat but not always) is called (energized) to assist vapor compression heating. When the
space temperature rises approximately 1* F the supplmental heating stops leaving only the vapor compression heating
operational.
Thus, the existing code language simply expresses the standard operation of an electric heat pump system as they have been
designed and manufactured for the last 50 years and imposes no actual requirement.
In addition, the existing language could be interpreted as imposing a post installation obligation, effectively converting the
section from a design specification to an operational specification. In doing so, code officials would need to become "heat pump
police" to ensure compliance with such an operational specification.

Cost Impact: Will not increase the cost of construction
This proposal would remove existing language from the IECC. In doing so, there would be no change in the way heat pumps
systems are either installed or operated. Accordingly, it would have no impact on the cost of construction.
CE134-16 Part II :
R403.1.2FOSTER11973
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: This section didn't provide any guidance to anyone using the code. The manufacturers already deal with this
issue.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Disapprove.
Commenter's Reason: The committee accepted this proposal, which eliminates restrictions on heat pump controls, in part
because manufacturers purportedly already deal with this issue. However, the fact that manufacturers or builders "already"
achieve the intent a code section is not reason to elimimate that section. The code should retain those requirements to avoid
the case of a manufacturer that does not already achieve the intent.
A review of thermostats available for heat pump operation found that most residential heat pump thermostats included no
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provisions to restrict supplemental heat during warm up after night setback. Programmable thermostats with a night setback
function are required under R403.1.1. The two-stage control in many thermostats does not prevent supplemental heat from
operating when there is an automatic or manual change of temperature setpoint to warm up the home. Much more expensive
commercial thermostats include sequences that will ramp the heat pump and supplemental heat setpoints differently during
warmup, but these are not in typical use for residential applications.
For residential applications, a typical method of meeting the requirements of R403.1.2 is to lock out the suplemental heat based
on an outdoor air temperature when the heat pump alone can meet the load. This control is an option that requires installation
of an outdoor temperature sensor, and can be left out of the bid for the heat pump installation. So, while this control is typically
provided because it has been required in code for several cycles, deleting the requirement from code could lead to the option
being deleted to reduce the heat pump cost.
Without lockout controls, or other controls that limit supplemental heat use, potentially every day when the house warms up, the
less efficient supplemental heat will be operating in parallel with the heat pump. This results in an increase in energy use. An
analysis of supplemental heat controls for heat pumps in a residential building found that in Climate Zone 5 when the lock-out
controls for supplemental heat were eliminated, electric use for heating increased by about 20%. In milder Climate Zone 4, the
increase was about 30%.
Requiring controls that lock out supplemental heat when the heat pump can meet the heating load is important to saving
energy.
Part 1 of this proposal was disaproved by the commercial IECC committee by a vote of 12-0.
We urge disapproval of this proposal.
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CE135-16 Part I
IECC: C403.2.4.1.1.
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
C403.2.4.1.1 Heat pump supplementary supplemental heat. Heat pumps having supplementary supplemental electric
resistance heat shall have controls that, except during defrost, prevent supplementary supplemental heat operation where the
heat pump vapor compression cycle can provide the necessary heating load to satisfy the first stage of the thermostat control.
Exceptions:
1. Defrost operation.
2. Vapor compression cycle heating malfunction.
3. Thermostat malfunction.
4. Manual override of pre-programmed thermostat setting.
Reason: This proposal updates this requirement to account for real world operation of heat pumps. There are times when
supplemental heat will be needed to be used apart from defrost operation. The reasons for the additional exceptions are as
follows:
Vapor compression cycle heating malfunction. If the compressor or reversing valve or metering device (such as a capillary tube
or thermal expansion valve) is not working properly, the current requirements do not allow supplemental heat to be used. As a
result, the space will not be conditioned, and in extreme cases where the compressor is not fixed, the temperatures could fall to
levels where unsafe situations (such as pipes freezing) could develop.
Thermostat malfunction. If the thermostat is not working properly, the current requirements do not allow supplemental heat to
be used. As a result, the space may not be conditioned, and when the thermost is repaired, supplemental heat may be needed
in conjunction with the compressor and fan motor to get the space back to its programmed temperature in a short period of
time.
Manual override. In commercial buildings where tenants or employees are in the space during nights, weekends, or holidays,
they may be allowed to override the programmed thermostat settings. In some situations, the override could mean a thermostat
setting is adjusted from 55 or 60 degrees F to over 68 or 70 degrees F. Such an override, especially during colder weather, will
likely require the use of supplemental heat in conjunction with the compressor and fan motor to meet the tenant or employee
comfort level.
It should also be noted that the efficiency standards for heat pumps (both commercial and residential) have increased
significantly over the past 20 years, and will increase again for commercial heat pumps by 2018. Also, with more heat pumps
having "smart" technology, the system owner can be notified immediately on a smart phone or computer if such a malfunction is
occurring, which will limit such operation.

Cost Impact: Will not increase the cost of construction
This will not increase the cost of construction, as the exceptions shown are already aspects of current heat pump control
strategies and will not increase the cost to purchase or install a heat pump.
CE135-16 Part I :
C403.2.4.1.1ROSENSTOCK13809
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: Defrost is already covered in the code text. The phrase "the first stage of the thermostat control" is vague.
The text refers to equipment malfunction which can't be anticipated and controls can't be programmed for malfunction. The code
assumes that the equipment functions as intended. There is no time limit on the manual override which could allow permanent
override.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Keith Dennis (keith.dennis@nreca.coop); Charles Foster, representing self (cfoster20187@yahoo.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C403.2.4.1.1 Heat pump supplemental heat. Heat pumps having supplemental electric resistance heat shall have controls
that prevent supplemental heat operation where the heat pump vapor compression cycle can provide the necessary heating to
satisfy the first stage of the thermostat control.
Exceptions:
1.
2.
3.
4.

Defrost operation.
Vapor compression cycle heating malfunction.
Thermostat malfunction.
Manual override of a pre-programmed thermostat setting for not more than 3 consecutive hours during any 12 hour
period.

Commenter's Reason:
DENNIS: This public comment would limit the amount of time that a heat pump thermostat could be maually over-ridden to 3
consecutive hours during any 12 hour period.
FOSTER: The original proposal sought to clarify permissable control of heat pumps and in that regard laid out 4 common
sense exceptions to the basic rule that use of supplementary heat should be restricted to those times when the heat pump
vapor compression operation was unable to meet the demand for space heating.
In addition, under a recently published Department of Energy final rule, the heating efficiency of commercial rooftop packaged
heat pumps will increase significantly on 1/1/2018 and then again on 1/1/2023. For single packaged vertical heat pumps, new
standards took effect last year, this year, or in 2019 depending on their capacity.
This public comment would further restrict those exceptions by limiting operation of a manual override to a maximum of 3
consecutive hours in any 12 hour period. Even if there is an occasional override of the vapor compression operation of the heat
pump, the higher COP's from new DOE standards will offset such operations.

Public Comment 2:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C403.2.4.1.1 Heat pump supplemental heat. Heat pumps having supplemental electric resistance heat shall have controls
that prevent supplemental heat operation where the heat pump vapor compression cycle can provide the necessary heating to
satisfy the first stage of the thermostat control.
Exceptions:
1.
2.
3.
4.

Defrost operation.
Vapor compression cycle heating malfunction.
Thermostat malfunction.
Manual override of pre-programmed thermostat setting.

Commenter's Reason: The modifications shown in this public comment are designed to clarify the proposal and address the
concerns of the committee. The reference to the first stage of thermostat control has been removed, and it clarifies that any
manual override is on a temporary basis and can't be permanent.
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In a commercial building, especially one with multiple tenants, the amount of time needed for a manual override may vary quite
widely, based on the tenant needs.

CE135-16 Part I
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CE135-16 Part II
R403.1.2 (IRC N1103.1.2)
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
R403.1.2 (N1103.1.2) Heat pump supplementary heat (Mandatory). Heat pumps having supplementary supplemental
electric-resistance heat shall have controls that, except during defrost, prevent supplemental heat operation when the heat
pump compressor vapor compression cycle can meet provide the necessary heating load to satisfy the first stage of the
thermostat control.
Exceptions:
1.
2.
3.
4.

Defrost operation.
Vapor compression cycle heating malfunction.
Thermostat malfunction.
Manual override of pre-programmed thermostat setting.

Reason: This proposal updates this requirement to account for real world operation of heat pumps. There are times when
supplemental heat will be needed to be used apart from defrost operation. The reasons for the additional exceptions are as
follows:
Vapor compression cycle heating malfunction. If the compressor or reversing valve or metering device (such as a capillary tube
or thermal expansion valve) is not working properly, the current requirements do not allow supplemental heat to be used. As a
result, the space will not be conditioned, and in extreme cases where the compressor is not fixed, the temperatures could fall to
levels where unsafe situations (such as pipes freezing) could develop.
Thermostat malfunction. If the thermostat is not working properly, the current requirements do not allow supplemental heat to
be used. As a result, the space may not be conditioned, and when the thermost is repaired, supplemental heat may be needed
in conjunction with the compressor and fan motor to get the space back to its programmed temperature in a short period of
time.
Manual override. In commercial buildings where tenants or employees are in the space during nights, weekends, or holidays,
they may be allowed to override the programmed thermostat settings. In some situations, the override could mean a thermostat
setting is adjusted from 55 or 60 degrees F to over 68 or 70 degrees F. Such an override, especially during colder weather, will
likely require the use of supplemental heat in conjunction with the compressor and fan motor to meet the tenant or employee
comfort level.
It should also be noted that the efficiency standards for heat pumps (both commercial and residential) have increased
significantly over the past 20 years, and will increase again for commercial heat pumps by 2018. Also, with more heat pumps
having "smart" technology, the system owner can be notified immediately on a smart phone or computer if such a malfunction is
occurring, which will limit such operation.

Cost Impact: Will not increase the cost of construction
This will not increase the cost of construction, as the exceptions shown are already aspects of current heat pump control
strategies and will not increase the cost to purchase or install a heat pump.
CE135-16 Part II :
R403.1.2ROSENSTOCK13810
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: Consistency with Committee's previous action on CE134-16 Part II.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Keith Dennis (keith.dennis@nreca.coop) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R403.1.2 (N1103.1.2) Heat pump supplementary heat (Mandatory). Heat pumps having supplemental electric-resistance
heat shall have controls that prevent supplemental heat operation when the heat pump vapor compression cycle can provide
the necessary heating to satisfy the first stage of the thermostat control.
Exceptions:
1. Defrost operation.
2. Vapor compression cycle heating malfunction.
3. Thermostat malfunction.
4. Manual override of pre-programmed thermostat setting for no more than 3 consecutive hours during any 12 hour
period..
Commenter's Reason: This public comment would limit the time that a heat pump thermostat could be over-ridden to 3
consective hours during any 12 hour period.
Public Comment 2:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R403.1.2 (N1103.1.2) Heat pump supplementary heat (Mandatory). Heat pumps having supplemental electric-resistance
heat shall have controls that prevent supplemental heat operation when the heat pump vapor compression cycle can provide
the necessary heating to satisfy the first stage of the thermostat control.
Exceptions:
1.
2.
3.
4.

Defrost operation.
Vapor compression cycle heating malfunction.
Thermostat malfunction.
Manual Temporary manual override of pre-programmed thermostat setting.

Commenter's Reason: The modifications shown in this public comment are designed to clarify the proposal and address the
concerns that were expressed during the committee action hearings. The reference to the first stage of thermostat control has
been removed, and it clarifies that any manual override is on a temporary basis and can't be permanent.
In a multi-family residential building, the amount of time needed for a manual override may vary quite widely, based on the
needs and activities of different residents.

CE135-16 Part II

2016 ICC PUBLIC COMMENT AGENDA

Page 900

CE137-16 Part II
IECC: , (New), 0, R104.1, R303.3, R403.10.1, R403.5.1.
Proposed Change as Submitted
Proponent : David Collins (dcollins@preview-group.com); Dan Buuck (dbuuck@nahb.org); Steven Orlowski
(sorlowski@boma.org)
2015 International Energy Conservation Code
Delete without substitution:
SECTION C202 DEFINITIONS
ACCESSIBLE. Admitting close approach as a result of not being guarded by locked doors, elevation or other effective means
(see "Readily accessible").
READILY ACCESSIBLE. Capable of being reached quickly for operation, renewal or inspection without requiring those to
whom ready access is requisite to climb over or remove obstacles or to resort to portable ladders or access equipment (see
"Accessible").
Revise as follows:
R104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official or his or
her designated agent, and such construction or work shall remain accessible and open for access exposed for inspection
purposes until approved. It shall be the duty of the permit applicant to cause the work to remain accessible and exposed for
inspection purposes. Neither the code official nor the jurisdiction shall be liable for expense entailed in the removal or
replacement of any material, product, system or building component required to allow inspection to validate compliance with
this code.
Add new definition as follows:
READY ACESS (TO)
That which enables a device, appliance or equipment to be directly reached, without requiring the removal or movement of any
panel, door or similar obstruction.
ACCESS (TO)
That which enables a device, appliance or equipement to be reached by ready access or by a means that first requires the
removal or movement of a panel, door or similar obstruction.
Revise as follows:
R303.3 (N1101.12) Maintenance information. Maintenance instructions shall be furnished for equipment and systems that
require preventive maintenance. Required regular maintenance actions shall be clearly stated and incorporated on a readily
accessible visible label. The label shall include the title or publication number for the operation and maintenance manual for
that particular model and type of product.
R403.5.1 (N1103.5.1) Heated water circulation and temperature maintenance systems (Mandatory). Heated water
circulation systems shall be in accordance with Section R403.5.1.1. Heat trace temperature maintenance systems shall be in
accordance with Section R403.5.1.2. Automatic controls, temperature sensors and pumps shall be accessible in a location with
access. Manual controls shall be readily accessible in a location with ready access.
R403.10.1 R403.10.1(N1103.10.1) Heaters. The electric power to heaters shall be controlled by a readily accessiblean on-off
switch that is an integral part of the heater mounted on the exterior of the heater, or external to and within 3 feet (914 mm) of
the heater in a location with ready access. Operation of such switch shall not change the setting of the heater thermostat. Such
switches shall be in addition to a circuit breaker for the power to the heater. Gas-fired heaters shall not be equipped with
continuously burning ignition pilots.
Reason: The intent of this proposal is for clarification of terminology. This proposal will clarify where the provisions are for
access for repair, not accessibility for persons with disabilities.
The term 'accessible' is defined in the IBC and relates to elements and facilities that serve or have special accommodations for
persons with mobility impairments. The IPC and IMC use the term "Access (to)" or "Ready Access" for access to equipment
which is proposed here for the IECC.
There is a similar proposal for the IRC. A similar proposal was approved for the International Plumbing Code as part of Group A
- P84-15

Cost Impact: Will not increase the cost of construction
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This is a clarifiation of terminiology that will not change any construction requirements.
CE137-16 Part II :
R403.2.4.2COLLINS13945
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: These terms are going to be too difficult to explain to contractors.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Submitted.
Commenter's Reason: CE137 came to the attention of SEHPCAC because of the inconsistency of action between the
Commercial and Energy Code Development Committees. A key goal of the SEHPCAC is to minimize inconsistency between
the two halves of the IECC where the same topic is being addressed.
This proposal is simply an attempt to eliminate the potential for confusion over the term 'accessible'. There is a multiple
code change effort to change the I-Codes so that 'accessible is used for provisions for persons with disabilities – and not where
the code wants a piece of equipment to be in a location where inspectors and building occupants can reach.
In this case the SEHPCAC feels the best way to achieve consistency between IECC code halves is to approve Part II of
CE137.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

CE137-16 Part I
IECC: , C104.1, C202, C202 (New), C303.3, C403.2.4.2, C403.2.4.7, C404.6, C404.9.1, C405.2.2.3, C405.2.3.1,
C405.2.4, C408.3.1.3.
Proposed Change as Submitted
Proponent : David Collins (dcollins@preview-group.com); Dan Buuck (dbuuck@nahb.org); Steven Orlowski
(sorlowski@boma.org)
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
READY ACCESS (TO) That which enables a device, appliance or equipment to be directly reached, without requiring the
removal or movement of any panel, or similar obstruction.
Add new definition as follows:
SECTION C202 DEFINITIONS
ACCESS (TO) That which enables a device, appliance or equipment to be reached by ready access or by a means that
first requires the removal or movement of a panel, or similar obstruction.
Revise as follows:
C104.1 General. Construction or work for which a permit is required shall be subject to inspection by the code official or
his or her designated agent, and such construction or work shall remain accessible and exposed for inspection purposes
until approved. It shall be the duty of the permit applicant to cause the work to remain accessible and exposed for
inspection purposes. Neither the code official nor the jurisdiction shall be liable for expense entailed in the removal or
replacement of any material, product, system or building component required to allow inspection to validate compliance
with this code.
C303.3 Maintenance information. Maintenance instructions shall be furnished for equipment and systems that require
preventive maintenance. Required regular maintenance actions shall be clearly stated and incorporated on a readily
accessible visible label. The label shall include the title or publication number for the operation and maintenance manual
for that particular model and type of product.
C403.2.4.7 Economizer fault detection and diagnostics (FDD). Air-cooled unitary direct-expansion units listed in
Tables C403.2.3(1) through C403.2.3(3) and variable refrigerant flow (VRF) units that are equipped with an economizer in
accordance with Section C403.3 shall include a fault detection and diagnostics (FDD) system complying with the following:
1. The following temperature sensors shall be permanently installed to monitor system operation:
1.1.Outside air.
1.2.Supply air.
1.3.Return air.
2. Temperature sensors shall have an accuracy of ±2°F (1.1°C) over the range of 40°F to 80°F (4°C to 26.7°C).
3. Refrigerant pressure sensors, where used, shall have an accuracy of ±3 percent of full scale.
4. The unit controller shall be capable of providing system status by indicating the following:
4.1.Free cooling available.
4.2.Economizer enabled.
4.3.Compressor enabled.
4.4.Heating enabled.
4.5.Mixed air low limit cycle active.
4.6.The current value of each sensor.
5. The unit controller shall be capable of manually initiating each operating mode so that the operation of
compressors, economizers, fans and the heating system can be independently tested and verified.
6. The unit shall be capable of reporting faults to a fault management application accessible available for access by
day-to-day operating or service personnel, or annunciated locally on zone thermostats.
7. The FDD system shall be capable of detecting the following faults:
7.1.Air temperature sensor failure/fault.
7.2.Not economizing when the unit should be economizing.
7.3.Economizing when the unit should not be economizing.
7.4.Damper not modulating.
7.5.Excess outdoor air.
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C404.6 Heated-water circulating and temperature maintenance systems. Heated-water circulation systems shall be
in accordance with Section C404.6.1. Heat trace temperature maintenance systems shall be in accordance with Section
C404.6.2. Controls for hot water storage shall be in accordance with Section C404.6.3. Automatic controls, temperature
sensors and pumps shall be accessible in a location with access. Manual controls shall be readily accessible in a location
with ready access.
C404.9.1 Heaters. The electric power to all heaters shall be controlled by a readily accessible an on-off switch that is an
integral part of the heater, mounted on the exterior of the heater, or external to and within 3 feet (914 mm) of the heater in a
location with ready access. Operation of such switch shall not change the setting of the heater thermostat. Such switches
shall be in addition to a circuit breaker for the power to the heater. Gas-fired heaters shall not be equipped with
continuously burning ignition pilots.
C405.2.2.3 Manual controls. Manual controls for lights shall comply with the following:
1. Shall be readily accessible to occupants.
1. Shall be in a location with ready access to occupants.
2. Shall be located where the controlled lights are visible, or shall identify the area served by the lights and indicate
their status.
C405.2.3.1 Daylight-responsive control function. Where required, daylight-responsive controls shall be provided
within each space for control of lights in that space and shall comply with all of the following:
1. Lights in toplight daylight zones in accordance with Section C405.2.3.3 shall be controlled independently of lights
in sidelight daylight zones in accordance with Section C405.2.3.2.
2. Daylight responsive controls within each space shall be configured so that they can be calibrated from within that
space by authorized personnel.
3. Calibration mechanisms shall be r in a location witheadily accessible ready access.
4. Where located in offices, classrooms, laboratories and library reading rooms, daylight responsive controls shall
dim lights continuously from full light output to 15 percent of full light output or lower.
5. Daylight responsive controls shall be capable of a complete shutoff of all controlled lights.
6. Lights in sidelight daylight zones in accordance with Section C405.2.3.2 facing different cardinal orientations [i.e.,
within 45 degrees (0.79 rad) of due north, east, south, west] shall be controlled independently of each other.
Exception: Up to 150 watts of lighting in each space is permitted to be controlled together with lighting in a
daylight zone facing a different cardinal orientation.
C405.2.4 Specific application controls. Specific application controls shall be provided for the following:
1. Display and accent light shall be controlled by a dedicated control that is independent of the controls for other
lighting within the room or space.
2. Lighting in cases used for display case purposes shall be controlled by a dedicated control that is independent of
the controls for other lighting within the room or space.
3. Hotel and motel sleeping units and guest suites shall have a master control device that is capable of automatically
switching off all installed luminaires and switched receptacles within 20 minutes after all occupants leave the room.
Exception: Lighting and switched receptacles controlled by captive key systems.
4. Supplemental task lighting, including permanently installed under-shelf or under-cabinet lighting, shall have a
control device integral to the luminaires or be controlled by a wall-mounted control device provided that the control
device is readily accessible in a location with ready access.
5. Lighting for nonvisual applications, such as plant growth and food warming, shall be controlled by a dedicated
control that is independent of the controls for other lighting within the room or space.
6. Lighting equipment that is for sale or for demonstrations in lighting education shall be controlled by a dedicated
control that is independent of the controls for other lighting within the room or space.
C408.3.1.3 Daylight responsive controls. Where daylight responsive controls are provided, the following shall be
verified:
1. Control devices have been properly located, field calibrated and set for accurate setpoints and threshold light
levels.
2. Daylight controlled lighting loads adjust to light level set points in response to available daylight.
3. The locations of calibration adjustment equipment are readily accessible located for ready access only to
authorized personnel.
C403.2.4.2 Off-hour controls. Each zone shall be provided with thermostatic setback controls that are controlled by
either an automatic time clock or programmable control system.
Exceptions:
1. Zones that will be operated continuously.
2. . Zones with a full HVAC load demand not exceeding 6,800 Btu/h (2 kW) and having a readily accessible
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manual shutoff switch located with ready access.
SECTION R202 (N1101.6) DEFINITIONS
Delete without substitution:
ACCESSIBLE. Admitting close approach as a result of not being guarded by locked doors, elevation or other effective
means (see "Readily accessible").
Delete without substitution:
READILY ACCESSIBLE. Capable of being reached quickly for operation, renewal or inspection without requiring those to
whom ready access is requisite to climb over or remove obstacles or to resort to portable ladders or access equipment
(see "Accessible").

Reason: The intent of this proposal is for clarification of terminology. This proposal will clarify where the provisions are for
access for repair, not accessibility for persons with disabilities.
The term 'accessible' is defined in the IBC and relates to elements and facilities that serve or have special
accommodations for persons with mobility impairments. The IPC and IMC use the term "Access (to)" or "Ready Access" for
access to equipment which is proposed here for the IECC.
There is a similar proposal for the IRC. A similar proposal was approved for the International Plumbing Code as part of
Group A - P84-15

Cost Impact: Will not increase the cost of construction
This is a clarifiation of terminiology that will not change any construction requirements.
CE137-16 Part I :
C403.2.4.2COLLINS13944
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: Approval is based on the proponent's published reason statements.
Assembly Action:
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CE138-16
IECC: , C202 (New), C403.2.4.3 (New), C403.2.4.3.1 (New), C403.2.4.3.2 (New).
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org)
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
ISOLATION DEVICES Devices that isolate HVAC zones so that they can be operated independently of one another. Isolation
devices include separate systems, isolation dampers, and controls providing shutoff at terminal boxes.
SECTION C202 DEFINITIONS
NETWORKED GUEST ROOM CONTROL SYSTEM A control system, accessible from the front desk or other central location
associated with a Group R-1 building, that is capable of identifying the occupancy status of each guest room according to a
timed schedule, and is capable of controlling HVAC in each hotel and motel guest room separately.
Add new text as follows:
C403.2.4.3 Automatic control of HVAC systems serving guest rooms. In Group R-1 buildings containing over 50 guest
rooms, each guest room shall be provided with controls complying with the provisions of Sections C403.2.4.3.1 and
C403.2.4.3.2. Captive key card systems comply with these requirements.
C403.2.4.3.1 Temperature setpoint controls. Controls shall be provided on each HVAC system that are capable of and
configured to automatically raise the cooling setpoint and lower the heating setpoint by not less than 4°F (2°C) from the
occupant set-point within 30 minutes after the occupants have left the guest room. The controls shall also be capable of and
configured to automatically raise the cooling setpoint to not lower than 80°F (27°C) and lower the heating set point to not higher
than 60°F (16°C) when the guest room is unrented or has not been continuously unoccupied for over 16 hours or a networked
guest room control system indicates that the guest room is unrented and the guest room is unoccupied for more than 30
minutes. A networked guest room control system that is capable of returning the thermostat set-points to default occupied setpoints 60 minutes prior to the time a guest room is scheduled to be occupied is not precluded by this section.Cooling that is
capable of limiting relative humidity with a setpoint not lower than 65 percent Relative Humidity during unoccupied periods is
not precluded by this section.
C403.2.4.3.2 Ventilation controls. Controls shall be provided on each HVAC system that are capable of and configured to
automatically turn off the ventilation and exhaust fans within 30 minutes of the occupants leaving the guest room or isolation
devices shall be provided to each guest room that are capable of automatically shutting off the supply of outdoor air to and
exhaust air from the guest room.
Exception: Guest room ventilation systems are not precluded from having an automatic daily pre-occupancy purge cycle that
provides daily outdoor air ventilation during unrented periods at the design ventilation rate for 60 minutes, or at a rate and
duration equivalent to one air change.
Reason: The proposed additional criteria to the IECC provides the ability to reduce building energy use through deeper
thermostat setups and setbacks and ventilation control in unrented guestrooms without affecting occupant comfort or creating
a conflict with the International Mechanical Code. The technology exists from multiple manufacturers to support the
implementation of these provisions. For standalone controls, guest rooms are considered unrented if they are unoccupied for
longer than 16 hours. For systems connected to a networked guest room control, the control can be configured to indicate
whether the room is scheduled to be occupied and thus setbacks and ventilation can be turned off earlier when the guest
room is scheduled to be unoccupied and the networked control can return setpoints to their default levels 60 minutes in
advance of scheduled check-in.
This proposal also requires that ventilation air to the guest room be shut off during unoccupied periods. This proposal
includes an exception for a "purge cycle" that would provide ventilation air to the guest room one hour before scheduled
check-in as indicated by a networked guest room control or through a timed outdoor air ventilation "purge cycle" one hour per
day. The purge cycle exception allowed by this proposal allows for enhanced indoor air quality beyond the requirements of
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the International Mechanical Code, while still capturing the majority of the energy savings of the ventilation shut-off for the
rest of the day. The controls would operate from an occupancy sensor, so that cleaning crews in unrented rooms would
receive ventilation necessary during cleaning.

Cost Impact: Will increase the cost of construction
An analysis of the small hotel prototypes associated with the ASHRAE SSPC 90.1 activities indicates this change (which will
be included in ASHRAE 90.1-2016 because this change was made via addendum j to ASHRAE 90.1-2013) results in savings
and paybacks that meet ASHRAE SSPC 90.1 scalar thresholds for cost effectiveness for all climate zones for systems where
the ventilation fan is simply switched off such as PTACs. For central ventilation and exhaust systems typically provided with
fan coil units there is some additional cost for ventilation and exhaust dampers and pressure regulation devices. Even with
these added costs the proposed measure meets the SSPC 90.1 cost effectiveness criteria. The situation where an energy
recovery ventilation device is required was investigated, and it was also found that the measure meets the cost effective
criteria even with reduced savings accounting for this measure. In the cost effectiveness analysis, added costs for a 77 room
hotel or motel were estimated at $21,000 (single unit control) to $38,000 (central exhaust fan system control) with energy cost
savings net of maintenance ranging from $3263 to $12,432, depending on climate zone and to average $5,887 annually
across all U.S. climate zones
CE138-16 :
C403.2.4.3 (NEW)FERGUSON11678
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
C403.2.4.3.1 Temperature setpoint controls. Controls shall be provided on each HVAC system that are capable of and
configured to automatically raise the cooling setpoint and lower the heating setpoint by not less than 4°F (2°C) from the occupant
set-point within 30 minutes after the occupants have left the guest room. The controls shall also be capable of and configured to
automatically raise the cooling setpoint to not lower than 80°F (27°C) and lower the heating set point to not higher than 60°F
(16°C) when the guest room is unrented or has not been continuously unoccupied occupied for over 16 hours or a networked
guest room control system indicates that the guest room is unrented and the guest room is unoccupied for more than 30 minutes. A
networked guest room control system that is capable of returning the thermostat set-points to default occupied set-points 60
minutes prior to the time a guest room is scheduled to be occupied is not precluded by this section.Cooling that is capable of
limiting relative humidity with a setpoint not lower than 65 percent Relative Humidity during unoccupied periods is not precluded by
this section.
C403.2.4.3 Automatic control of HVAC systems serving guest rooms. In Group R-1 buildings containing over 50 guest rooms,
each guest room shall be provided with controls complying with the provisions of Sections C403.2.4.3.1 and C403.2.4.3.2. Captive
Card key card systems controls comply with these requirements.
Committee Reason: Approval is based on the proponent's published reason statements. The Modifications revise the text to use
the correct terminology and fix an error in intent.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C403.2.4.3.1 Temperature setpoint controls. Controls shall be provided on each HVAC system that are capable of and
configured to automatically raise the cooling setpoint and lower the heating setpoint by not less than 4°F (2°C) from the
occupant set-point within 30 minutes after the occupants have left the guest room. The controls shall also be capable of and
configured to automatically raise the cooling setpoint to not lower than 80°F (27°C) and lower the heating set point to not higher
than 60°F (16°C) when the guest room is unrented or has not been continuously occupied unoccupied for over 16 hours or a
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networked guest room control system indicates that the guest room is unrented and the guest room is unoccupied for more
than 30 minutes. A networked guest room control system that is capable of returning the thermostat set-points to default
occupied set-points 60 minutes prior to the time a guest room is scheduled to be occupied is not precluded by this
section.Cooling that is capable of limiting relative humidity with a setpoint not lower than 65 percent Relative Humidity during
unoccupied periods is not precluded by this section.
Commenter's Reason: All this public comment is doing is changing
has not been continuously for over 16 hours
to
has been continuously unoccupied for over 16 hours
This matches the original intent of the proposal. Rarely is a hotel room continuously occupied for 16 straight hours. The point is
for the controls to change the set points if no one has been in the room for a long time (16 hours).

CE138-16
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CE140-16
IECC: C403.2.6.
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
Revise as follows:
C403.2.6 Ventilation. Ventilation, either natural or mechanical, shall be provided in accordance with Chapter 4 of the
International Mechanical Code or applicable codes or accreditation standards. Where mechanical ventilationventilation is
provided, the system shall provide the capability to reduce the outdoor air supply to the minimum required by Chapter 4 comply
with one of the International Mechanical Code.following:
1. The system design outdoor air intake flow rate shall not exceed 135 percent of the required minimum outdoor air intake
flow rate.
2. The system shall utilize exhaust air energy recovery complying with Section C403.2.7.
Reason: Currently Chapter 4 of the International Mechanical Code establishes the minimum outside air required for ventilation;
however, there is no upper limit for ventilation in IECC prescriptive requirements; although there is a requirement that systems
have the capability of being reduced to the minimum. This addendum offers the designer two options:
Green building standards have established 130% of required minimum ventilation for indoor air quality credits. This option
limits ventilation to 135%, providing a reasonable allowance for accuracy of balancing.
Should more ventilation be desired in a particular building, that additional ventilation can be provided, as long as heat
recovery is used to offset the energy cost of higher ventilation rates.
In addition "or applicable codes or accreditation standards" is added as an option to IMC requirements, as hospitals and
some other facilities may have higher ventilation standards for acreditation than those required in the IMC.
1
Field studies have shown that ventilation rates exceed minimums. A PIER study of 40 buildings prepared for California
Energy Commission found a median ventilation rate of 76 cfm per person, when minimum standards are in the 10 to 20 cfm per
2
person range. A study of ventilation rates in 100 U.S. commercial buildings did find that half were below minimum ventilation
rates; however, this indicates that half were at or above minimum ventilation rates. The spread of ventilation rates based on
peak CO2 was quite wide with the upper quartile having ventilation rates more than 38% above the mean. So it is possible that
a quarter of the buildings exceeded the limits in this proposal. These studies indicate there is potential for savings by placing
reasonable limits on ventilation rates.
Energy Savings: An analysis of the DOE small office prototype shows that supplying 135% of the ventilation instead of
170% results in 0.6% total building energy cost savings in hot climates, 1.4% in moderate climates, and 3.1% in cold
climates. The 70% increase above minimum required was selected as a conservative indicator of potential savings at double
1
the new requirement of no more than 35% over minimum. This is conservative compared to the previously referenced study
that showed a median of 280% over minimum.
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).

Bibliography:
1. Deborah Bennett, Xiangmei (May) Wu, and Amber Trout. "Indoor Environmental Quality and Heating, Ventilating, and Air
Conditioning Survey of Small and Medium Size Commercial Buildings: Field Study." University of California Davis for
California Energy Commission, 2011. http://www.energy.ca.gov/2011publications/CEC-500-2011-043/CEC-500-2011043.pdf (http://www.energy.ca.gov/2011publications/CEC-500-2011-043/CEC-500-2011-043.pdf).
2. Persily, Andrew K., J Gorfain, and G Brunner. "Analysis of US Commercial Building Envelope Air Leakage Database to
Support Sustainable Building Design." In Indoor Air, 2005. http://fire.nist.gov/bfrlpubs/build05/PDF/b05053.pdf
(http://fire.nist.gov/bfrlpubs/build05/PDF/b05053.pdf).

Cost Impact: Will not increase the cost of construction
There is no anticipated cost increase, as this represents a control/design requirement rather than a requirement for
additional equipment. The current balancing requirements in code require that air systems be balanced, so this proposal simply
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adjusts the level to which outside air should be balanced. If ventilation is limited, there is a reduction in required heating or
cooling peak capacity, thereby reducing costs. As an option, a building may still be permitted to exceed the ventilation threshold
and choose to incur the cost of the heat recovery system; however this is a design option and not a requirement of code, so
does not add to the cost impact created by the energy code.
Cost-effectiveness: This change is cost-effective in that it provides significant savings with no anticipated cost increase.

CE140-16 :
C403.2.6WILLIAMS12256
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal eliminates designer flexibility and control. This text belongs in the IMC. Item # 1 "intake flow
rate" is unclear.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
C403.2.6 Ventilation. Ventilation, either natural or mechanical, shall be provided in accordance with Chapter 4 of the
International Mechanical Code. Where mechanical ventilation is provided, the system shall provide the capability to reduce
the outdoor air supply to the minimum required by Chapter 4 comply with one of the International Mechanical Code.following:
1. The ventilation design minimum system outdoor airflow rate shall not exceed 135 percent of the minimum outdoor
airflow rate required by Chapter 4 of the International Mechanical Code.
2. Dampers, ductwork and controls shall be provided that allow the system to supply not more than the minimum system
outdoor airflow rate required by Chapter 4 of the International Mechanical Code, with a single setpoint adjustment.
3. The system shall utilize energy recovery complying with Section C403.2.7. The exceptions of Section C403.2.7 shall
not apply.
Exception: The outdoor airflow rate is not limited during air economizer operation in accordance with Section C403.3.3 or
demand controlled ventilation operation in accordance with Section C403.2.6.1.
Commenter's Reason: This proposal has been revised for language clarity based on SEHPCAC feedback. Since the new
requirement calls for a configured condition rather than a capability, an exception was added to make it clear that air
economizer or demand controlled ventilation operation did not violate this provision.
In addition the original IECC requirement that the system have the capability to reduce to the minimum required by
the International Mechanical Code (IMC) was added as an option. This option is also provided in ASHRAE 90.1-2016, and
while not as strict as the original proposal, it does ensure that the minimum outside air capability is available to a future building
owner without significant additional cost.
The phrase "or applicable codes or accreditation standards" is removed from the prior proposal, as these alternative ventilation
basis are already covered in the IMC.
The original reason statement describing the benefits of limiting ventilation to a reasonable amount above the IMC still applies.

Bibliography: See original reason statement.
CE140-16
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CE142-16
IECC: C403.2.6.1.
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
Revise as follows:
C403.2.6.1 Demand controlled ventilation. Demand control ventilation (DCV) shall be provided for spaces larger than 500
square feet (46.5 m2) and with an average a design occupant load of 25 or more people per 1,000 square feet (93 m2) of floor
area ( , as established in Table 403.3.1.1 of the International Mechanical Code,) and served by systems with one or more of
the following as follows:
1. An DCV that modulates the outdoor air-side economizer. in proportion to the number of people in the space shall be
provided for spaces larger than 500 square feet (46 m2) where the supply airflow rate minus any makeup or outgoing
transfer air requirement is 1,200 cfm (566 L/s) or more and served by systems with one of more of the following:
1.1.An air-side economizer.
1.2.Automatic modulating control of the outdoor air damper.
1.3.A design outdoor airflow greater than 3,000 cfm (1416 L/s).
2. Automatic modulating control Spaces larger than 150 square feet (14 m2) but not exceeding 500 square feet (46 m2)
where the supply airflow rate minus any makeup or outgoing transfer air requirement is 200 cfm (95 L/s) or more shall
be provided with one of the outdoor air damper. following:
2.1.DCV that closes the ventilation damper or shuts off the ventilation fan when an occupant sensor indicates that
the space has been vacant for 20 minutes; and that while the space is vacant, shuts off the air supply to the
space or limits the air flow supplied to the makeup air requirement except where the space temperature is 2°F
or more below the heating temperature setpoint or 2°F or more above the cooling temperature setpoint.
2.2.DCV that modulates the outdoor air in proportion to the number of people in the space.
3. A design outdoor airflow greater than 3,000 cfm (1416 L/s).
Exception: Demand control ventilation is not required for systems and spaces as follows:
1. Systems with energy recovery complying with Section C403.2.7.
2. Multiple-zone systems without direct digital control of individual zones communicating with a central control
panel.
3. Systems with a design outdoor airflow less than 1,200 cfm (566 L/s).
4. Spaces where the supply airflow rate minus any makeup or outgoing transfer air requirement is less than
1,200 cfm (566 L/s).
5. Ventilation provided for process loads only.
Exception: Demand control ventilation is not required for systems as follows:
1. Systems with energy recovery complying with Section C403.2.7.
2. Systems installed for the sole purpose of providing makeup air to satisfy exhaust requirements.
Reason: Demand controlled ventilation saves energy by reducing the heating and cooling of outside air for ventilation, and by
reducing the fan energy for serving vacant spaces. The proposal clarifies language to meet the original intention of application
to spaces where occupancy is 25 people or more per 1000 square feet. It also moves some exceptions into positive
requirements. The last exception is reworded to improve clarity and compliance. The proposal further distinguishes between
demand controlled ventilation (DCV) that modulates the ventilation air (usually with a CO2 sensor) and lower-cost DCV that
shuts off ventilation air when a space is vacant. The lower-cost shut-off DCV is cost-effective in smaller spaces that have high
occupancy. For the lower-cost shut off method, readily available occupancy sensor thermostats are incorporated with a
moderate standby temperature setback so that thermal loads will not keep the fan operating while the space is vacant.
In addition, the charging language is clarified to replace "average" with "design" occupant load and add "at least" to the
threshold requirement. It is difficult to determine average load, especially before occupancy. We believe "at least" was part of
the original intention for this provision and with the changes it better matches the ASHRAE 90.1 requirements. These issues
have been a point of confusion for this section. The revisions result in code language that is easier to enforce.
Energy Savings: An analysis of energy impact shows that savings from controlling HVAC based on occupancy as proposed
ranges from $20 to $257 per 150 square foot room. More details are found in the cost-effectiveness analysis referenced in the
cost impact section.
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).
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Bibliography:
1. PECI, and Taylor Engineering. (2011). "Light Commercial Unitary HVAC, 2013 California Building Energy Efficiency
Standards, CODES AND STANDARDS ENHANCEMENT INITIATIVE (CASE)." California Utilities Statewide Codes and
Standards Team for California Energy Commission.
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Rev1. https://www.energycodes.gov/development/commercial/methodology
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Cost Impact: Will increase the cost of construction
1
Based on a CASE study conducted for California Title 24 in 2011, the added cost of occupancy sensor controlled
thermostats in new construction is $178 per zone. The occupancy sensor is integral to the thermostat in some cases, and a
separate unit in others. Low voltage occupancy sensors are available to allow for low cost HVAC controls installation. In the
case of VAV boxes, the thermostat and occupancy sensor cost will cover a low-voltage occupancy sensor and an additional
input into the box controller or integrating the HVAC DDC system with the occupancy sensors in the lighting control system.
Cost-effectiveness: The use of occupancy sensor control for high occupancy spaces down to 150 square feet was found
cost-effective in the cited CASE study and similar provisions were included in California Title 24. PNNL performed a costeffectiveness analysis using the established DOE methodology.2 Results of the cost-effectiveness analysis showed that the
average savings-to-investment ratio (SIR) ranges from 2.3 in small offices to 11.8 in large offices. A proposal is cost-effective
when the SIR is greater than 1.0, indicating that the present value of savings is greater than the incremental cost. The
complete cost-effectiveness analysis is available at: https://www.energycodes.gov/development/2018IECC
3
(https://www.energycodes.gov/development/2018IECC).

CE142-16 :
C403.2.6.1WILLIAMS12248
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: No justification was provided to support the proposal.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
GENERAL DEFINITIONS
OCCUPIED-STANDBY MODE: When a zone is scheduled to be occupied and an occupant sensor indicates zero population
within the zone.
C403.2.6.2 Occupied standby controls Zones serving only rooms that are required to have occupant sensor lighting
controls in accordance with Section C405.2.1 and that have space occupancy classifications from Table 403.3.1.1 of the
2
International Mechanical Code where the area outdoor airflow rate in the breathing zone is equal to 0.06 cfm/ft, shall comply
with all of the following not more than 5 minutes after all rooms in that zone have entered an occupied-standby mode.
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1. The active heating setpoint shall be setback not less than 1°F, and
2. The active cooling setpoint shall be setup not less than 1°F, and
3. All airflow supplied to the zone shall be shut-off whenever the space temperature is between the active heating and
cooling setpoints
Exceptions:
1. Multiple zone systems without DDC zone controls.
2. Where the zone supply airflow rate minus any makeup or outgoing transfer air requirement is not more than 200 cfm
(95 L/s).
3. Where the system is installed for the sole purpose of providing makeup air to meet exhaust requirements and the
system operation is interlocked with the exhaust fan.
4. Zones in Group H-1, H-2, H-3, I-2, and I-3 occupancies.
Commenter's Reason: This proposal replaces the original proposal with a proposal that reduces ventilation in vacant zones
during occupied-standby mode that occures during normally scheduled hours when a space is vacant. A definition is added for
"occupied-standby mode."
The approach is similar to the occupancy sensor control in the original proposal, except that it only applies in zones where all
rooms are equipped with occupancy sensors for lighting control, allowing the occupancy sensor to be shared between systems.
This can reduce the cost of the proposal.
Rather than limit the proposal to high density spaces greater than 150 square feet (as in the original proposal), it applies to all
zones with lighting occupancy sensors (with exceptions). The savings is proportional to supply air, so the high density people
requirement is not needed. Zones with net airflow below 200 cfm are excepted, so the 150 square foot limit (as in the original
proposal) is not needed.
The cost and savings are very similar to the cost effectiveness discussed in the original reason statement, and the cost is
expected to be less, as only spaces with lighting occupancy sensors are included.
This public comment adds a new ventilation section rather than modifying the DCV section, for three reasons:
1. The requirements are clearer in a separate section,
2. It can be applied in addition to DCV in high-density spaces, saving more energy, and
3. This approach aligns better with a proposal under consideration for ASHRAE Standard 90.1.
There are exceptions provided for makeup air units and zones with limited net supply air as in the original proposal.
Only zones with low standby contaminents and sensitive populations are required to shut off air, including spaces where the
area outdoor airflow rate in Table 403.3 of the IMC is 0.06 cfm/ft2. Other spaces with a higher area ventilation requirement,
such as nail salons and art classrooms, would not be included in the requirement. This matches the ventilation shutoff
allowance created by addendum P to ASHRAE standard 62.1-2013. Medical, correctional and hazardous use groups are
excepted.
While there is a thermal control element to the controls, as in the original proposal, the minor standby adjustments in thermostat
setting are intended to allow the ventilation control to function correctly, not achive significant savings through space heat loss
or gain reductions. The control requirements start within 5 minutes after entering occupied standby mode. For DDC systems
where occupancy is a direct system input, this can start immediately after the space is vacant. Where the signal comes from a
lighting occupant sensor with a 20 minute time out, the installation would still comply, as the definition of occupied standby
mode is when the occupant sensor indicates the space is vacant.
The cost impact and cost effectiveness of this revised proposal is expected to be the same as outlined in the original proposal.
Note: Renumber parking garage ventilation control to C403.2.6.3 and insert this new section after existing demand controled
ventilation (C403.2.6.1).

Bibliography: See original proposal.
Public Comment 2:
Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
C403.2.6.1 Demand controlled ventilation. Demand control ventilation (DCV) shall be provided for spaces larger than 500
2
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square feet (46.5 m2) and with an average a design occupant load of 25 people or greater per 1,000 square feet (93 m2) of
floor area (as established in Table 403.3.1.1 of the International Mechanical Code) and served by systems with one or more of
the following:
1. An air-side economizer.
2. Automatic modulating control of the outdoor air damper.
3. A design outdoor airflow greater than 3,000 cfm (1416 L/s).
Exception: Demand control ventilation is not required for systems and spaces as follows:
1. Systems with energy recovery complying with Section C403.2.7.
2. Multiple-zone systems without direct digital control of individual zones communicating with a central control
panel.
3. Systems with a design outdoor airflow less than 1,200 cfm (566 L/s).
4. Spaces where the supply airflow rate minus any makeup or outgoing transfer air requirement is less than
1,200 cfm (566 L/s).
5. Ventilation provided for process loads only.
Commenter's Reason:
This completes a clarifying cleanup started by CE141 from SEHPCAC that was approved as submitted by the committee. Both
proposals have to do with the space occupant load. That proposal added "or greater" to clarify that the space did not need
exactly 25 people per 1000 square feet to meet the requirements. The "or greater" addition is included here for compatability.
This proposal replaces the words "an average" with "a design" modifying occupant load.
The design occupant load is a clearly established number and is determined in accordance with the IMC during design.
The average occupant load is subject to interpretation as to the averaging period and season, so cannot be clearly determined.
There is no cost associated with this proposal as it is clarification only.

Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Submitted.
Commenter's Reason: The proponent stands on the original reason statement.
This proposal provides significant savings at a reasonable cost.
Cost effectiveness of similar requirements was demonstrated in the original proposal reason statement.

Bibliography: See original proposal.
CE142-16
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CE144-16
IECC: C403.2.6.3 (New).
Proposed Change as Submitted
Proponent : Mike Moore (mmoore@newportventures.net)
2015 International Energy Conservation Code
Add new text as follows:
C403.2.6.3 Dwelling unit mechanical ventilation. Mechanical ventilation shall be provided for dwelling units in R-2
occupancies in accordance with the International Mechanical Code.
Exception: Mechanical ventilation is not required for dwelling units in R-2 occupancies where one or more of the following
conditions apply:
1. The dwelling unit does not have mechanical cooling and it is in Climate Zone 1 or 2.
2. The dwelling unit is intended to be thermally conditioned for less than 876 hours per year.
Reason: Section C402.5 mandates air sealing for all buildings, setting a target of 0.4 cfm/ft at 75 Pa. This leakage target can
be confirmed through blower door testing or through other methods. When applied to an individual dwelling unit, the IECC's
target leakage rate corresponds to about 0.6 ACH50, which is a fifth of the leakage rate permitted for dwelling units covered
under the residential chapter.* When the residential chapter of the IECC adopted air tightness requirements in 2012, it also
mandated a requirement for mechanical ventilation to be provided (R403.6). The rationale in adopting such a requirement was
that the IECC should not set air tightness targets without also ensuring that minimum acceptable indoor air quality is provided.
This proposal closes a gap in the code by ensuring that tight dwelling units built under the commercial chapter of the IECC are
also provided with mechanical ventilation to deliver minimum acceptable indoor air quality.** The total incremental cost
for adding mechanical ventilation is as low as $70 based on retail equipment pricing for an ENERGY STAR exhaust fan. This
cost is very small when compared
to the estimated $300 billion annual cost of negative health effects from poor
1,2,3,4,5
residential indoor air quality.
*Assumes the typical dwelling unit has 8 ft ceilings, 30 ft of exterior wall, 1000 ft2 of conditioned floor area, and a pressure
exponent, n, of 0.65.
**The IMC currently has a requirement for mechanical ventilation of dwelling units in commercial buildings. However, the
requirement is only triggered IF a blower door test is conducted at 50 Pa and the total leakage of the dwelling unit is 5
ACH50 or less. Because this metric is different from the blower door test referenced by IECC C402.5, and because no blower
door test is required by IECC C402.5, there is no effective requirement in either the IMC or IECC for mechanical ventilation of
air sealed dwelling units in commercial buildings. Like the residential chapter, the IECC's commercial chapter should take
responsibility to provide direction to the IMC as to when mechanical ventilation is required.

Bibliography: 1. Logue JM, Price PN, Sherman MH, and Singer BC. 2012. A Method to Estimate the Chronic Health Impact of
Air Pollutants in U.S. Residences. Environmental Health Perspectives 120(2): 216-222.
2. Turner WJN, Logue JM, and Wray CP. 2012. Commissioning Residential Ventilation Systems: A Combined Assessment of
Energy and Air Quality Potential Values.
3. Brown DW. 2008. Economic value of disability-adjusted life years lost to violence: estimates for WHO Member States. Rev.
Panam Salud Publica, 24, 203-209.
4. Lvovsky K, Huges G, Maddison D, Ostro B, and Pearce D. 2000. Environmental costs of fossil fuels: a rapid assessment
method with application to six cities. Washington,D.C.: The World Bank Environment Department.
5. Highfill T and Bernstein E. 2014. Using Disability Adjusted Life Years to Value the Treatment of Thirty Chronic Conditions in
the U.S. from 1987-2010. U.S. Department of Commerce Bureau of Economic Analysis WP 2014-9.

Cost Impact: Will increase the cost of construction
The incremental cost of a whole-house mechanical ventilation system can be as low as $70, based on the incremental cost of
an ENERGY STAR versus an entry-level exhaust fan. This cost is very small when compared to the estimated $300 billion
annual cost of negative health effects from poor residential indoor air quality.1,2,3,4,5
CE144-16 :
C403.2.6.3 (NEW)MOORE11065
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: In some zone 2 climates, it can get quite cold and this text would allow no ventilation at all in such cases.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Mike Moore, representing Broan-NuTone (mmoore@newportventures.net) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C403.2.6.3 Dwelling unit mechanical ventilation. Mechanical ventilation shall be provided for Group R-2 dwelling units in R2 occupancies in accordance with the International Mechanical Code.
Exception: Mechanical An outdoor air ventilation system is not required for Group R-2 dwelling units in R-2 occupancies
where one or more of the following conditions apply:
Climate Zones 1. The dwelling unit does and 2 that do not have mechanical cooling and it is in Climate Zone 1 or 2.
2. The dwelling unit is intended to be thermally conditioned for less than 876 hours per year.
Commenter's Reason: This public comment cleans up the language in the original proposal and removes an unenforceable
and vague exception. The intent of the original proposal and comment is to ensure that tight dwelling units complying with the
commercial chapter of the IECC (i.e., high-rise apartments) are provided with the means to access minimum acceptable indoor
air quality. This is similar to the IECC residential requirement to provide mechanical ventilation for low-rise dwelling units
(R403.6). Occupants of tight, high-rise dwelling units should be afforded access to the same minimum acceptable level of
indoor air quality as occupants of low-rise dwelling units.
CE144-16

2016 ICC PUBLIC COMMENT AGENDA

Page 916

CE145-16
IECC: C403.2.7.
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org)
2015 International Energy Conservation Code
Revise as follows:
C403.2.7 Energy recovery ventilation systems. Where the supply airflow rate of a fan system exceeds the values specified
in Tables C403.2.7(1) and C403.2.7(2), the system shall include an energy recovery system. The energy recovery system shall
have the capability to provide a change in the enthalpy of the outdoor air supply of not less than 50 percent of the difference
between the outdoor air and return air enthalpies, at design conditions. Where an air economizer is required, the energy
recovery system shall include a bypass or controls which permit operation of the economizer as required by Section C403.3.
Exception: An energy recovery ventilation system shall not be required in any of the following conditions:
1. Where energy recovery systems are prohibited by the International Mechanical Code.
2. Laboratory fume hood systems that include at least one of the following features:
2.1.Variable-air-volume hood exhaust and room supply systems capable of reducing exhaust and makeup air
volume to 50 percent or less of design values.
2.2.Variable-air-volume laboratory exhaust and room supply systems capable of reducing exhaust and
makeup airflow rates or that incorporate a heat recovery system to precondition makeup air from
laboratory exhaust that meet the following:
3.1.A + B x (E/M)≥ 50%
3.1.1.A is the percentage that the exhaust makeup airflow rates can be reduced from
design conditions.
3.1.2.B is the percentage of sensible recovery effectiveness or the change in dry-bulb
temperature of the outdoor air supply divided by the difference between the outdoor
air and return air dry-bulb temperatures expressed as a percentage.
3.1.3.E is the exhaust airflow rate through the heat recovery device at design conditions.
3.1.4.M is the makeup airflow rate of the system design conditions.
2.3.Direct makeup (auxiliary) air supply equal to at least 75 percent of the exhaust rate, heated not warmer
than 2°F (1.1°C) above room setpoint, cooled to not cooler than 3°F (1.7°C) below room setpoint, no
humidification added, and no simultaneous heating and cooling used for dehumidification control.
3. Variable-air-volume laboratory exhaust and room supply systems that are required to have minimum circulation
rates to comply with code or accreditiation standards shall be capable of reducing zone exhaust and makeup
airflow rates to the regulated minimum circulation values or the minimum required to maintain pressurization
relationship requirements. Nonregulated zones shall be capable of reducing exhaust and makeup airflow rates to
50% of the zone design values or the minimum required to maintain pressurization relationship requirements.
4. Systems serving spaces that are heated to less than 60°F (15.5°C) and are not cooled.
5.
6.
7.
8.
9.

Where more than 60 percent of the outdoor heating energy is provided from site-recovered or site solar energy.
Heating energy recovery in Climate Zones 1 and 2.
Cooling energy recovery in Climate Zones 3C, 4C, 5B, 5C, 6B, 7 and 8.
Systems requiring dehumidification that employ energy recovery in series with the cooling coil.
Where the largest source of air exhausted at a single location at the building exterior is less than 75 percent of the
design outdoor air flow rate.
10.Systems expected to operate less than 20 hours per week at the outdoor air percentage covered by Table
C403.2.7(1).
11.Systems exhausting toxic, flammable, paint or corrosive fumes or dust.
12.Commercial kitchen hoods used for collecting and removing grease vapors and smoke.
Reason: The current language in the IECC is similar to past language in ASHRAE 90.1. This language had a short coming in
that it did not provide adequate alternatives for laboratory designs to comply with. Effectively, in most applications the only
means of compliance w as to achieve a 50% airflow rate reduction. Limiting the amount of cooling to no less than 3 degree F
below space temperature does not provide dehumidification capability in humid climates. Also, complying with the intial
charging requirement of 50% change in enthalpy of the outside air relative to the return air is limited to total energy recovery
devices (i.e. dessicant w heels). The proposed language recognizes common design practices for laboratory where both
variable air volume and sensible energy recovery (run-around loops utilizing a coil in the outside air intake and coil in the
exhaust air stream with glycol solution circulated between the two coils), which is addressed by option 1. Also it recognized
applications with low air change rates where airflow rate turndown is very limited, which is addressed by the 3rd option
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Cost Impact: Will not increase the cost of construction
This proposals allows for alternatives for the requirement therefore increases flexibility and does not increase the cost of
construction.
CE145-16 :
C403.2.7FERGUSON12888
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval is consistent with the action taken on CE146-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
C403.2.7 Energy recovery ventilation systems. Where the supply airflow rate of a fan system exceeds the values specified
in Tables C403.2.7(1) and C403.2.7(2), the system shall include an energy recovery system. The energy recovery system shall
have the capability to provide a change in the enthalpy of the outdoor air supply of not less than 50 percent of the difference
between the outdoor air and return air enthalpies, at design conditions. Where an air economizer is required, the energy
recovery system shall include a bypass or controls which permit operation of the economizer as required by Section C403.3.
The energy recovery system shall meet one of the following
1. The energy recovery system shall have the capability to provide a change in the enthalpy of the outdoor air supply of
not less than 50 percent of the difference between the outdoor air and return air enthalpies, at design conditions.
2. Laboratory fume hood systems that include variable-air-volume laboratory exhaust and room supply systems capable of
reducing exhaust and makeup airflow rates or that incorporate a heat recovery system to precondition makeup air from
laboratory exhaust that meet the following:
A + B x (E/M) ≥ 50%
Where:
A = the percentage that the exhaust makeup airflow rates can be reduced from design conditions.
B = the percentage of sensible recovery effectiveness or the change in dry-bulb temperature of the outdoor air supply
divided by the difference between the outdoor air and return air dry-bulb temperatures expressed as a percentage.
E = the exhaust airflow rate through the heat recovery device at design conditions.
M = the makeup airflow rate of the system design conditions.
Exception Exceptions: An energy recovery ventilation system shall not be required in any of the following
conditions:
1. Where energy recovery systems are prohibited by the International Mechanical Code.
2. Laboratory fume hood systems that include at least one of the following features:
2.1 Variable-air-volume hood exhaust and room supply systems capable of reducing exhaust and makeup
air volume to 50 percent or less of design values.
2.2 Direct makeup (auxiliary) air supply equal to at least 75 percent of the exhaust rate, heated not warmer
than 2°F (1.1°C) above room setpoint, cooled to not cooler than 3°F (1.7°C) below room setpoint, no
humidification added, and no simultaneous heating and cooling used for dehumidification control.
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2. Laboratory fume hood systems that include direct makeup (auxiliary) air supply equal to at least 75 percent of
the exhaust rate, heated not warmer than 2°F (1.1°C) above room setpoint, cooled to not cooler than 3°F
(1.7°C) below room setpoint, no humidification added, and no simultaneous heating and cooling used for
dehumidification control.
3. and makeup airflow rates to the regulated minimum circulation values or the minimum required to maintain
pressurization relationship requirements. Nonregulated zones shall be capable of reducing exhaust and makeup
airflow rates to 50% of the zone design values or the minimum required to maintain pressurization relationship
requirements.
4. Systems serving spaces that are heated to less than 60°F (15.5°C) and are not cooled.
5. Where more than 60 percent of the outdoor heating energy is provided from site-recovered or site solar
energy.
6. Heating energy recovery in Climate Zones 1 and 2.
7. Cooling energy recovery in Climate Zones 3C, 4C, 5B, 5C, 6B, 7 and 8.
8. Systems requiring dehumidification that employ energy recovery in series with the cooling coil.
9. Where the largest source of air exhausted at a single location at the building exterior is less than 75 percent
of the design outdoor air flow rate.
10. Systems expected to operate less than 20 hours per week at the outdoor air percentage covered by Table
C403.2.7(1).
11. Systems exhausting toxic, flammable, paint or corrosive fumes or dust.
12. Commercial kitchen hoods used for collecting and removing grease vapors and smoke.
Commenter's Reason: This PC modifies the proposal by recasting one exception as an option. There is no change in the
intent of the original proposal.
The original proposal had disapproval requested by the proponent to allow for clarifying modification.
The reason and cost impact is the same as for the original proposal. Additional information for the reason statement:
During the last code cycle there were some issues raised on a similar proposal (CE 227-13) due to the possibility of a lab that
meets requirement 2 (uses heat recovery to precondition makeup air from lab exhaust) that gets repurposed into a lab that
deals with toxic fumes/substances. In that situation, there is a potential for lab exhaust to be recirculated into the space with
some heat recovery devices. However, this is specifically not permitted by Section 510.4 of the IMC as the system would now
be a hazardous exhaust system. That section states "Hazardous exhaust systems shall not share common shafts with other
duct systems, except where such systems are hazardous exhaust systems originating in the same fire area. " This provision
would prevent the concern raised during the previous code cycle for this type of system
CE145-16
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CE147-16 Part I
C202 (New), C403.2.9
Proposed Change as Submitted
Proponent : Jay Peters, representing AQC Industries / TheBlueDuct (peters.jay@me.com)
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
THERMAL DISTRIBUTION EFFICIENCY (TDE) The resistance to changes in air heat as air is conveyed through a distance
of air duct. TDE is a heat loss calculation evaluating the difference in the heat of the air between the air duct inlet and outlet
caused by differences in temperatures between the air in the duct and the duct material. TDE is expressed as a percent
difference between the inlet and outlet heat in the duct.
Revise as follows:
C403.2.9 Duct and plenum insulation and sealing. Supply and return air ducts and plenums shall be insulated with a
minimum of R-6 insulation where located in unconditioned spaces and where located outside the building with a minimum of R8 insulation in Climate Zones 1 through 4 and a minimum of R-12 insulation in Climate Zones 5 through 8. Ducts located
underground beneath buildings shall be insulated as required in this section or have an equivalent Thermal Distribution
Efficiency. Where located within a building envelope assembly, the duct or plenum shall be separated from the building exterior
or unconditioned or exempt spaces by a minimum of R-8 insulation in Climate Zones 1 through 4 and a minimum of R-12
insulation in Climate Zones 5 through 8.
Exceptions:
1. Where located within equipment.
2. Where the design temperature difference between the interior and exterior of the duct or plenum is not greater
than 15°F (8°C).
Ducts, air handlers and filter boxes shall be sealed. Joints and seams shall comply with Section 603.9 of the International
Mechanical Code.
Reason:
Ducts located under a building are subjected to different conditions than those within attics or crawlspaces and this proposal
attempts to address them.Temperatures are rarely (almost never) as extreme in underground locations as they are in attics.
Thermal Distribution Efficiency (TDE)is a valid method for proving the true efficiency of an underground duct system. This is
the most relevant thermal test because it directly measures what ultimately impacts the energy cost - the difference between
the entering and leaving temperature of air as it moves through the ducting system. Determining the thermal distribution
efficiency (TDE) of air ducts constructed of different materials and insulated with different types or thicknesses of insulating
materials is relevant to current technologies.
Historically, in order to assure sufficient thermal efficiency of traditionally un-insulated underground ducts, separate insulating
boards with known R-Values per ASTM C518 were commonly placed in the excavated trenches, and loosely surrounding the
ductwork. This was normally ineffective, but with the advent of pre-insulated underground ductwork, an improved thermal
performance was provided by integrating insulating properties directly into the factory built underground ductwork. The
challenge then became to measure and compare thermal efficiencies of separately/loosely-insulated round ductwork with preinsulated ductwork, because measuring thermal performance with round surfaces, dynamic air flows, effects of convective,
radiative and conductive heat transfer, the effects of thermal mass, etc., all added to the complexity well beyond the simple RValue measure provided by the overly simple ASTM C518 test procedure. One method of scientifically measuring the TDE and
certifying the value is through the NSF Protocol P374. This Protocol P 374 was created as a method to assure equivalent
thermal efficiency in comparison among all approaches and systems being used, measuring what was really intended by the
code, performance.
The ASTM C518 standard for an added duct insulation value does not address new and innovative products that combine duct
and insulation in one product. The ASTM C518 test is designed for static, no air movement, conditions of flat insulation. In
contrast, the NSF Protocol P374 Air Duct Thermal Efficiency Performance was developed to test an air duct system's
insulation value with dynamic, air movement conditions which better represents the usage of any product including new and
innovative materials. Also, this test accounts for ducts of different shapes other than flat (round, etc.) where the ASTM C518
test does not.
NSF International has stated that it stands firmly behind the technical and scientific merit of NSF Protocol P374 and that it
allows for a true measurement of the duct's overall performance and ability to meet the intent of the model codes. Although it is
not an exact replacement for the ASTM 518 standard when attempting to measure a basic R-Value, it is a far superior method
to determine the code's actual intent by taking important considerations into account that the ASTM 518 cannot measure when
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determining the thermal performance of underground ducts. With this in mind, it is imperative to recognize the TDE as an option
for cutting edge products to meet the intent of the code.

Cost Impact: Will not increase the cost of construction
This could actually decrease the cost of construction by allowing for a true scientific test of the duct's performance and possibly
removing unnecessary and arbitrary insulation requirements in certiain installations.
CE147-16 Part I :
C403.2.9PETERS13392
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: There needs to be a referenced standard on how to test the product. It was not shown that TDE is
equivalent to an R-value.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Peters, Codes and Standards International, representing AQC Industries / TheBlueDuct
(peters.jay@me.com); Greg Johnson, Johnson & Associates Consulting Services, representing Self
(gjohnsonconsulting@gmail.com); David Eisenberg (strawnet@gmail.com); Gary Klein, Gary Klein and Associates,
Inc.; Gil Rossmiller, representing Town of Parker (grossmiller@parkeronline.org); Brent Ursenbach
(bursenbach@slco.org); Sharon Bonesteel, representing Salt River Project (SRP) (sharon.bonesteel@srpnet.com);
David Purkiss, representing NSF International (purkiss@nsf.org) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Energy Conservation Code
C403.2.9 Duct and plenum insulation and sealing. Supply and return air ducts and plenums shall be insulated with a
minimum of R-6 insulation where located in unconditioned spaces and where located outside the building with a minimum of R8 insulation in Climate Zones 1 through 4 and a minimum of R-12 insulation in Climate Zones 5 through 8. Ducts located
underground beneath buildings shall be insulated as required in this section or have an equivalent Thermal Distribution
Efficiency. Underground ducts utilizing the Thermal Distribution Efficiency method shall be listed and labeled to indicate the RValue equivalency. Where located within a building envelope assembly, the duct or plenum shall be separated from the building
exterior or unconditioned or exempt spaces by a minimum of R-8 insulation in Climate Zones 1 through 4 and a minimum of R12 insulation in Climate Zones 5 through 8.
Exceptions:
1. Where located within equipment.
2. Where the design temperature difference between the interior and exterior of the duct or plenum is not greater
than 15°F (8°C).
Ducts, air handlers and filter boxes shall be sealed. Joints and seams shall comply with Section 603.9 of the International
Mechanical Code.
Commenter's Reason: ADDRESSING COMMITTEE CONCERNS
COMMITTEE CONCERN #1. "A referenced standard for testing the product was needed"
RESPONSE: ASTM518 and NSF P374 Both Referenced: The committee members stated that the NSF P374
was not tied to the testing of the duct and used ASTM 518 as an example. They stated that ASTM 518 is widely
accepted as the method for verifying R-value. This is true, but ASTM 518 is not referenced in the code and is
only "tied to the testing of the duct" through ICC LC1014, not the code -- the same as NSF P374. Currently,
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underground ducts are tested and listed to meet ICC ES Listing Criteria LC1014 ¹. ICC ES, IAPMO, UL and NSF all
recognize ICC LC1014. Within this LC, there are two options for proving thermal efficiency; ASTM 518 ² for RValue or NSF P374 ³ for Thermal Distribution Efficiency.
¹ LISTING CRITERIA FOR UNDERGROUND PLASTIC AIR DUCTS (ATTACHED)
² ASTM518: STANDARD TEST METHOD FOR STEADY-STATE THERMAL TRANSMISSION PROPERTIES BY
MEANS OF THE HEAT FLOW METER APPARATUS TO DETERMINE R-VALUE
³ NSF P374: AIR DUCT THERMAL EFFICIENCY PERFORMANCE (ATTACHED)
Note: There is no directly referenced standard for the R-value of ducts in the code. ASTM 518 is not a referenced
standard in the code.
COMMITTEE CONCERN #2. "It was not proven that TDE is equivalent to an R-value"
RESPONSE: NSF P374 Meets or Exceeds ASTM 518: The committee did not understand that equivalency is
proven in side-by-side testing. A letter from Dave Purkiss, General Manager, NSF (attached) demonstrates that a
TDE far exceeds the R-value method for assuring an underground duct's ability to efficiently deliver
conditioned air to a space. The TDE method in NSF P374 not only measures the heat transfer through the
material (R-value) but it also takes into account the air leakage, friction loss, thermal mass of the material and
measures the dynamic air flow instead of the overly simple and static R-value. It also does restrict insulated ducts
from their current complaince path utilizing the traditional R-value method.
Committee Discussion and Testimony: This centered on the need for added language to indicate the Thermal Distribution
Efficiency and R-Value equivalency on the duct to eliminate confusion or added research by the AHJ seeking assurance that
the duct performs equivalently to a duct insulated to the prescribed R-value per code. This modification now requires the duct
manufacturer to list the product and label it accordingly. The label will indicate the TDE's R-value equivalency. If a duct has
been tested and proved to meet an R-10 equivalency, it will indicate, on the label, that the Thermal Distribution Efficiency =
R10 Equivalency.
The Test Basics: The NSF P347 testing protocol consists of two air ducts buried side by side in trenches. One side is the test
air duct—the other is the control duct. The control duct consists of a traditional installation of buried PVC-coated spiral sheet
metal air duct surrounded on four sides with R-10 (ASTM C518) board insulation per code. The temperature of air entering,
flowing through and exiting the test and control ducts is measured and compared (as well as soil temperature). If the
comparison is found by the third party testing agency to be equivalent the tested duct is assigned a TDE equivalent to an R-10.
BOTTOMLINE SOLUTION:
Verification of the listing at plan review or an examination of the label in the field prove compliance: The committee
identified the need for a simple verification of thermal efficiency so this modification requires ducts attempting to comply through
the Thermal Distribution Efficiency option to be listed and labeled for equivalent energy performance. It allows proven, energy
efficient, time tested, widely accepted cutting edge products to be used, while eliminating unnecessary insulation when a duct
material exhibits an equally efficient method to deliver conditioned air, saving material and energy.
This received strong support from industry (NSF, the Air Conditioning Contractors of America National Code
Committee) as well as building and energy officals during the testimony. The committee concerns have been
addressed by this modification.

Proponent : David Bixby, Air Conditioning Contractors of America , representing Air Conditioning Contractors of
America (david.bixby@acca.org) requests Approve as Submitted.
Commenter's Reason: ACCA supports this proposal. Ducts located under a building are subjected to different conditions
than those within attics or crawl spaces and this proposal attempts to address them. Temperatures are rarely (almost never) as
extreme in underground locations as they are in attics. Thermal Distribution Efficiency (TDE) is a valid method for proving
the true efficiency of an underground duct system. This is the most relevant thermal test because it directly measures what
ultimately impacts the energy cost - the difference between the entering and leaving temperature of air as it moves through the
ducting system. Determining the thermal distribution efficiency (TDE) of air ducts constructed of different materials and
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insulated with different types or thicknesses of insulating materials is relevant to current technologies.

Proponent : Charles Stock, Spunstrand Inc, representing Spunstrand Inc requests Disapprove.
Commenter's Reason: It should be noted that this code change proposal was voted down during committee hearings and, as
previously discussed, this boils down to a few key reasons why this addition should not be made to the code.
As submitted there is no identified way of determining Thermal Distribution Efficiency (TDE). The reason statement
mentions an NSF protocol, however, it appears this is not a vetted, trusted, or a consensus-reached testing protocol and
should not be in the code. Currently the code specifies insulation requirements, indicates insulation requirements are in
terms of R-value, and defines what R-value is and how you evaluate it. On the other hand, TDE is a vague term, very
loosely defined if at all, and there appears to be no attempt to indicate how it is measured, obtained or evaluated.
The reason statement indicates that NSF allows for a "true measure of a ducts overall performance." Has this been
verified? And if so by who? To date, our research has yielded numerous questions about the lack of definitions and
guidelines in NSF P374 along with concerns about potential discrepancies in the testing outcomes. With these questions
unanswered TDE should stay out of the codes.
The reason statement indicates that TDE measures what is important – "the difference between the entering and leaving
temperature of air as it moves through the duct." However it fails to mention how TDE evaluates energy losses during
system down time. R-value is a measure of the expected performance of a duct material to save energy while the system
is running and when it is not running. If TDE is only measured and determined when air is moving, is it comparable to Rvalue for measuring insulation properties when air is not moving? Should it be in the code?
IECC clearly and specifically defines R-value as "The inverse of the time rate of heat flow through a body from one of its
bounding surfaces to the other surface for a unit temperature difference between the two surfaces, under steady state
conditions, per unit area (h x ft^2 x °F/Btu)." This change proposal attempts to make TDE and insulation requirements (aka
R-value) equivalent while NSF indicates that TDE does not equal R-value.
Most people, including the IECC itself, recognize that insulation performance characteristics of a material and the required
performance of those materials in usage are directly linked to the products R-value and that R-value is determined by
ASTM C518.
The reason statement indicates that the code needs options other than R-value because of the previously used burial
methods for insulation underground duct, inferring that insulating methods prior to those used by the manufacturer that is
submitting the code revisions did not include integrated insulation. However, Spunstrand has been making an integrated
insulation product for over 20 years and have had no issues complying with the code requirements as they are written.
There are multiple other underground duct manufacturers that make ductwork that has integrated insulation and still
complies with ASTM C518 testing. Are new measurements and definitions needed just to avoid having products tested to
ASTM C518?
The reason statement hints at the fact that new or innovative products require new testing methods. However, as a
manufacturer who has been making a quality product for this market while maintaining the integrity of the code
requirements as they stand, Spunstrand whole heartedly believes that a product that is promoted as "new and innovative"
must be able to meet the standing codes and push performance; not create a slippery slope that waters down and
weakens the code in order to achieve compliance.
So in the end it looks like this code change proposal attempts to add an unneeded "characteristic" of a duct material (aka TDE),
which it does not indicate or specify how it should be obtained. It then hopes to compare this questionable, unnecessary result
as an equivalent to a recognized and trusted fundamental material measurement of insulation performance such as R-value.
So why not test the material to ASTM C518? Does anything more need to be said? We believe not and that nothing else is
needed in the code. We request that all vote no for CE147 Part 1 and 2.

CE147-16 Part I
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CE147-16 Part II
R202 (New) [IRC N1101.6 (New)], R403.3.1 (IRC N1103.3.1)
Proposed Change as Submitted
Proponent : Jay Peters, representing AQC Industries / TheBlueDuct (peters.jay@me.com)
2015 International Energy Conservation Code
R202 (N1101.6) GENERAL DEFINITIONS
Add new definition as follows:
THERMAL DISTRIBUTION EFFICIENCY (TDE)
The resistance to changes in air heat as air is conveyed through a distance of air duct. TDE is a heat loss calculation
evaluating the difference in the heat of the air between the air duct inlet and outlet caused by differences in temperatures
between the air in the duct and the duct material. TDE is expressed as a percent difference between the inlet and outlet heat in
the duct.
Revise as follows:
R403.3.1 (N1103.3.1) Insulation (Prescriptive). Supply and return ducts in attics shall be insulated to a minimum of R-8
where 3 inches (76 mm) in diameter and greater and R-6 where less than 3 inches (76 mm) in diameter. Supply and return
ducts in other portions of the building shall be insulated to a minimum of R-6 where 3 inches (76 mm) in diameter or greater and
R-4.2 where less than 3 inches (76 mm) in diameter. Ducts buried beneath a building shall be insulated to an R-value of not
less than R-8 where 3 inches (76 mm) in diameter and greater and R-6 where less than 3 inches (76 mm) in diameter or shall
maintain an equivalent thermal distribution efficiency.
Exception: Ducts or portions thereof located completely inside the building thermal envelope.building thermal envelope.
Reason:
Ducts located under a building are subjected to different conditions than those within attics or crawlspaces and this proposal
attempts to address them.Temperatures are rarely (almost never) as extreme in underground locations as they are in attics.
Thermal Distribution Efficiency (TDE)is a valid method for proving the true efficiency of an underground duct system. This is
the most relevant thermal test because it directly measures what ultimately impacts the energy cost - the difference between
the entering and leaving temperature of air as it moves through the ducting system. Determining the thermal distribution
efficiency (TDE) of air ducts constructed of different materials and insulated with different types or thicknesses of insulating
materials is relevant to current technologies.
Historically, in order to assure sufficient thermal efficiency of traditionally un-insulated underground ducts, separate insulating
boards with known R-Values per ASTM C518 were commonly placed in the excavated trenches, and loosely surrounding the
ductwork. This was normally ineffective, but with the advent of pre-insulated underground ductwork, an improved thermal
performance was provided by integrating insulating properties directly into the factory built underground ductwork. The
challenge then became to measure and compare thermal efficiencies of separately/loosely-insulated round ductwork with preinsulated ductwork, because measuring thermal performance with round surfaces, dynamic air flows, effects of convective,
radiative and conductive heat transfer, the effects of thermal mass, etc., all added to the complexity well beyond the simple RValue measure provided by the overly simple ASTM C518 test procedure. One method of scientifically measuring the TDE and
certifying the value is through the NSF Protocol P374. This Protocol P 374 was created as a method to assure equivalent
thermal efficiency in comparison among all approaches and systems being used, measuring what was really intended by the
code, performance.
The ASTM C518 standard for an added duct insulation value does not address new and innovative products that combine duct
and insulation in one product. The ASTM C518 test is designed for static, no air movement, conditions of flat insulation. In
contrast, the NSF protocol P374 was developed to test air ducts insulation value with dynamic, air movement, conditions which
better represents the usage of any product including new and innovative materials. Also, this test accounts for ducts of shapes
other than flat (round, etc.) where the ASTM C518 test does not.
NSF International has stated that it stands firmly behind the technical and scientific merit of NSF Protocol P374 and that it
allows for a true measurement of the duct's overall performance and ability to meet the intent of the model codes. It is a far
superior method to determine the code's actual intent by taking important considerations into account that the ASTM 518
cannot measure when determining the thermal performance of underground ducts. With this in mind, it is imperative to
recognize the TDE as an option for cutting edge products to meet the intent of the code.

Cost Impact: Will not increase the cost of construction
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This option may actually reduce the cost of construction by allowing duct materials to prove their Thermal Distribution
Efficiency in lieu of adding unnecessary and arbitrary insulation requirements in some cases.
CE147-16 Part II :
R403.3.1PETERS13372
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: Protocol P374 is not tied to the testing of the product.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Peters, Codes and Standards International, representing AQC Industries / TheBlueDuct
(peters.jay@me.com); Greg Johnson, representing Self; Gil Rossmiller, representing Town of Parker
(grossmiller@parkeronline.org); Gary Klein, Gary Klein and Associates, Inc., representing self; David Eisenberg,
representing Development Center for Appropriate Technology (strawnet@gmail.com); Brent Ursenbach
(bursenbach@slco.org); Sharon Bonesteel, representing Salt River Project (SRP) (sharon.bonesteel@srpnet.com);
David Purkiss, representing NSF International (purkiss@nsf.org) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Energy Conservation Code
R403.3.1 (N1103.3.1) Insulation (Prescriptive). Supply and return ducts in attics shall be insulated to a minimum of R-8
where 3 inches (76 mm) in diameter and greater and R-6 where less than 3 inches (76 mm) in diameter. Supply and return
ducts in other portions of the building shall be insulated to a minimum of R-6 where 3 inches (76 mm) in diameter or greater and
R-4.2 where less than 3 inches (76 mm) in diameter. Ducts buried beneath a building shall be insulated to an R-value of not
less than R-8 where 3 inches (76 mm) in diameter and greater and R-6 where less than 3 inches (76 mm) in diameter or shall
maintain an equivalent thermal distribution efficiency.Underground ducts utilizing the thermal distribution efficiency method
shall be listed and labeled to indicate the R-Value equivalency.
Exception: Ducts or portions thereof located completely inside the building thermal envelope.
Commenter's Reason: Committee Reasoning Statement: "Protocol P374 does not tie to the testing of the duct"
Commenter's Technical Response and Reasoning:
Currently, ICC ES' LC1014, Listing Criteria for Underground Plastic Ducts is the only criteria used to evaluate, certify and list
underground plastic ducts in the industry. Multiple third party listing and evaluation agencies test, recognize or list underground
plastic ducts to this criteria, includng NSF, UL, ICC ES and IAPMO R&T.
Underwriters Laboratories (UL) confirmed the wide acceptance of LC1014 in the attached letter dated September 23, 2014.
Within the letter, John Taecker, senior regulatory engineer, states "UL is aware of requirements in the marketplace specific to
underground ducts. These requirements appear in the International Mechanical Code, Uniform Mechanical Code, International
Residential Code and specifically ICC-ES PMG Listing Criteria for Underground Plastic Air Ducts, LC-1014." IAPMO and ICC
ES both list underground plastic ducts to LC1014.
This Listing Criteria, created by ICC ES, contains standards and criteria necessary for listing underground ducts. Within the LC,
it recognizes both ASTM518 and NSF P374 as shown below:
4.4 Determination of Thermal Resistance Values (R-Value) for Ducting Systems: Thermal resistance value of insulation
should be determined by ASTM C 518.
4.5 Determination of Thermal Distribution Efficiency (TDE) for Ducting Systems: Thermal distribution efficiency of air ducts
should be determined by NSF Protocol 374."
ASTM518 and NSF P374 Referenced: The committee members stated that the NSF P374 was not tied to the testing of the
duct and used ASTM 518 as an example. They stated that ASTM 518 is widely accepted as the method for verifying R-value.
This is true, but ASTM 518 is not referenced in the code and is only "tied to the testing of the duct" through ICC
LC1014, not the code -- the same as NSF P374.
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Simple Verification for Compliance: Because the committee identified the ease of use of an R-value as a positive, this
modification requires ducts that comply with the Thermal Distribution Efficiency option to be listed and labeled for equivalent
energy performance for ease of verification for plan reviewers and inspectors. A simple verification of the listing at plan review
or an examination of the labels in the field prove compliance.
Conclusion: The original proposal and modification place additional requirements that make it clear to the AHJ that ducts
utilizing Thermal Distribution Efficiency to prove their efficiency must be tested, listed and labeled per code. It also confirms that
ASTM 518 and NSF P374 are viable, accepted, proven, scientific methods for verifying compliance with the code and verifying
the thermal performance of underground plastic ducts. Some cutting edge duct materials are capable of delivering conditioned
air as efficiently, or better than, insulated ducts and should not be required to have excess insulation installed.

Proponent : David Bixby, Air Conditioning Contractors of America , representing Air Conditioning Contractors of
America (david.bixby@acca.org) requests Approve as Submitted.
Commenter's Reason: ACCA supports this proposal. Ducts located under a building are subjected to different conditions
than those within attics or crawl spaces and this proposal attempts to address them. Temperatures are rarely (almost never) as
extreme in underground locations as they are in attics. Thermal Distribution Efficiency (TDE) is a valid method for proving
the true efficiency of an underground duct system. This is the most relevant thermal test because it directly measures what
ultimately impacts the energy cost - the difference between the entering and leaving temperature of air as it moves through the
ducting system. Determining the thermal distribution efficiency (TDE) of air ducts constructed of different materials and
insulated with different types or thicknesses of insulating materials is relevant to current technologies.
Proponent : Charles Stock, Spunstrand Inc, representing Spunstrand Inc requests Disapprove.
Commenter's Reason: It should be noted that this code change proposal was voted down during committee hearings and, as
previously discussed, this boils down to a few key reasons why this addition should not be made to the code.
As submitted there is no identified way of determining Thermal Distribution Efficiency (TDE). The reason statement
mentions an NSF protocol, however, it appears this is not a vetted, trusted, or a consensus-reached testing protocol and
should not be in the code. Currently the code specifies insulation requirements, indicates insulation requirements are in
terms of R-value, and defines what R-value is and how you evaluate it. On the other hand, TDE is a vague term, very
loosely defined if at all, and there appears to be no attempt to indicate how it is measured, obtained or evaluated.
The reason statement indicates that NSF allows for a "true measure of a ducts overall performance." Has this been
verified? And if so by who? To date, our research has yielded numerous questions about the lack of definitions and
guidelines in NSF P374 along with concerns about potential discrepancies in the testing outcomes. With these questions
unanswered TDE should stay out of the codes.
The reason statement indicates that TDE measures what is important – "the difference between the entering and leaving
temperature of air as it moves through the duct." However it fails to mention how TDE evaluates energy losses during
system down time. R-value is a measure of the expected performance of a duct material to save energy while the system
is running and when it is not running. If TDE is only measured and determined when air is moving, is it comparable to Rvalue for measuring insulation properties when air is not moving? Should it be in the code?
IECC clearly and specifically defines R-value as "The inverse of the time rate of heat flow through a body from one of its
bounding surfaces to the other surface for a unit temperature difference between the two surfaces, under steady state
conditions, per unit area (h x ft^2 x °F/Btu)." This change proposal attempts to make TDE and insulation requirements (aka
R-value) equivalent while NSF indicates that TDE does not equal R-value.
Most people, including the IECC itself, recognize that insulation performance characteristics of a material and the required
performance of those materials in usage are directly linked to the products R-value and that R-value is determined by
ASTM C518.
The reason statement indicates that the code needs options other than R-value because of the previously used burial
methods for insulation underground duct, inferring that insulating methods prior to those used by the manufacturer that is
submitting the code revisions did not include integrated insulation. However, Spunstrand has been making an integrated
insulation product for over 20 years and have had no issues complying with the code requirements as they are written.
There are multiple other underground duct manufacturers that make ductwork that has integrated insulation and still
complies with ASTM C518 testing. Are new measurements and definitions needed just to avoid having products tested to
ASTM C518?
The reason statement hints at the fact that new or innovative products require new testing methods. However, as a
manufacturer who has been making a quality product for this market while maintaining the integrity of the code
requirements as they stand, Spunstrand whole heartedly believes that a product that is promoted as "new and innovative"
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must be able to meet the standing codes and push performance; not create a slippery slope that waters down and
weakens the code in order to achieve compliance.
So in the end it looks like this code change proposal attempts to add an unneeded "characteristic" of a duct material (aka TDE),
which it does not indicate or specify how it should be obtained. It then hopes to compare this questionable, unnecessary result
as an equivalent to a recognized and trusted fundamental material measurement of insulation performance such as R-value.
So why not test the material to ASTM C518? Does anything more need to be said? We believe not and that nothing else is
needed in the code. We request that all vote no for CE147 Part 1 and 2.

CE147-16 Part II
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CE155-16
IECC: C403.2.7.
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org)
2015 International Energy Conservation Code
Revise as follows:
TABLE C403.2.7 C403.2.7(1) (1)
ENERGY RECOVERY REQUIREMENT (Ventilation systems operating less than 8,000 hours per year)

CLIMATE
ZONE
3B, 3C, 4B,
4C, 5B
1B, 2B, 5C
6B
1A, 2A, 3A,
4A, 5A, 6A
7, 8

≥10% and

PERCENT (%) OUTDOOR AIR AT FULL DESIGN AIRFLOW RATE
≥ 40% and ≥ 50% and ≥ 60% and ≥ 70% and
≥ 20% and
≥ 30% and
50%
60%
70%
80%
DESIGN SUPPLY FAN AIRFLOW RATE (cfm)

≥ 80%

NR

NR

NR

NR

NR

NR

NR

NR

NR
≥ 28,000

NR
≥ 26,5000

NR
≥ 11,000

NR
≥ 5,500

≥ 26,000
≥ 4,500

≥ 12,000
≥ 3,500

≥ 5,000
≥ 2,500

≥ 4,000
≥ 1,500

≥ 26,000

≥ 16,000

≥ 5,500

≥ 4,500

≥ 3,500

≥ 2,000

≥ 1,000

> 120

≥ 4,500

≥ 4,000

≥ 2,500

≥ 1,000

> 140

> 120

> 100

> 80

For SI: 1 cfm = 0.4719 L/s.
NR = Not Required.
TABLE C403.2.7 C403.2.7(2) (2)
ENERGY RECOVERY REQUIREMENT (Ventilation systems operating not less than 8,000 hours per year)
PERCENT (%) OUTDOOR AIR AT FULL DESIGN AIRFLOW RATE
≥ 20% and ≥ 30% and ≥ 40% and ≥ 50% and ≥ 60% and ≥ 70% and

CLIMATE
ZONE

≥ 10% and

3C
1B, 2B, 3B, 4C,
5C
1A, 2A, 3A, 4B,
5B
4A, 5A, 6A, 6B,
7, 8

NR

NR

NR

≥ 19,500

≥ 9,000

≥ 5,000

≥ 4,000

≥ 2,500

≥ 2,000

≥ 1,000

≥ 500

>≥ 200

>≥ 130

>≥ 100

>≥ 80

Design Supply Fan Airflow Rate (cfm)
NR
NR
NR
NR

≥ 80%

NR

NR

≥ 3,000

≥ 1,500

>≥ 120

>≥ 140

>≥ 120

>≥ 100

>≥ 80

>≥ 70

>≥ 60

>≥ 50

>≥40

For SI: 1 cfm = 0.4719 L/s.
NR = Not required
Reason: This addendum increases the minimum ERV requirements from zero to a reasonable minimum size for smaller units.
There are small HVAC units (for example, PTACS in apartment buildings) where energy recovery is currently required with very
small amounts of supply air. With this addendum, the supply air requirements at various outside air fractions are reduced so at
least 40 cfm of outside air is available for recovery for continuous ventilation systems in the coldest climate zones. This airflow
limit matches the smallest typical ERV unit available and ventilation requirements for residential units larger than 500 square
feet, representing about two-thirds of the multi-family units (https://www.census.gov/construction/chars/mfu.html). There
continues to be a requirement for most dwelling units to have energy recovery in the colder climates. In warmer climates, a
larger unit is used as
Cost Impact: Will not increase the cost of construction
There is no increased cost, as the need for heat recovery on smaller units is eliminated.

CE155-16 :
TABLE C403.2.7FERGUSON13101
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Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval is based on the proponent's published reason statements.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Mike Moore, Newport Ventures, representing Broan-NuTone (mmoore@newportventures.net) requests
Disapprove.
2
Commenter's Reason: This proposal completely removes energy recovery requirements for any apartment up to 2750 ft
2
and up to 4 bedrooms in climate zones 1B, 2B, 3B, 4C, and 5C and any apartment up to 1900 ft and up to 2 bedrooms in
climate zones 1A, 2A, 3A, 4B, and 5B. The proposal's reason statement incorrectly cites lack of available equipment at low flow
rates as the basis for this change. However, for the past several years, the industry has developed ERVs with flow rates down
to 10 cfm for this application. In fact, ERVs with flow rates between 10 and 40 cfm are the lowest-cost ERVs available on the
market.
The rationale and basis for this proposal are flawed. If not overturned, this proposal will represent a significant step back for
energy efficient ventilation.

CE155-16
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CE171-16
IECC: C404.2.
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
TABLE C404.2
MINIMUM PERFORMANCE OF WATER-HEATING EQUIPMENT

EQUIPMENT
TYPE

SIZE
CATEGORY
(input)

SUBCATEGORY OR
RATING CONDITION

PERFORMANCE
REQUIREDa, b

TEST
PROCEDURE

0.93 - 0.00132V,
EF

Tabletop, > 20 gallons and < 120 gallons
≤ 12 kW

d

Water heaters,
electric

Resistance > 20 gallons and < 55 gallons

0.97 - 0.00 132V
0.960 - 0.0003V, DOE 10 CFR Part
EF
430

Grid-enabled > 20 gallons and < 120 gallons
1.06 - 0.00168V,
EF

> 12 kW

Resistance

≤ 24 amps and ≤
250 volts

Heat pump > 55 gallons and < 120 gallons

> 20 gallons and < 55 gallons
≤ 75,000 Btu/h
> 55 gallons and < 100 gallons
Storage water
heaters, gas
> 75,000 Btu/h
and ≤ 155,000
Btu/h
> 155,000 Btu/h

Instantaneous
water heaters,
gas

Storage water
heaters, oil

(0.3 + 27/Vm ),
ANSI Z21.10.3
%/h
0.93 - 0.00 132V
DOE 10 CFR Part
2.057 - 0.00113V,
430
EF
0.62 - 0.00 19V
0.675 - 0.0015V,
EF

0.62 - 0.00 19V
0.8012 0.00078V, EF

80% Et
(Q/800 + 110
V)SL, Btu/h
80% Et
(Q/800 + 110
V)SL, Btu/h

ANSI Z21.10.3

DOE 10 CFR Part
430

> 50,000 Btu/h
and
c
≥ 200,000 Btu/h

≥ 4,000 (Btu/h)/gal
and

0.62 0.82 0.0019V, EF

≥ 4,000 Btu/h/gal and

≥ 200,000 Btu/h

≥ 4,000 Btu/h/gal and ≥ 10 gal

≤ 105,000 Btu/h

≥ 20 gal and < 50 gallons

80% Et
80% Et
(Q/800 + 110
V)SL, Btu/h
0.59 0.68 0.0019V, EF
80% Et
(Q/800 + 110
V)SL, Btu/h
0.59 - 0.0019V,
EF
80% Et

≥ 105,000 Btu/h
≤ 210,000 Btu/h

≥ 4,000 Btu/h/gal and

Instantaneous > 210,000 Btu/h
water heaters, oil

≥ 4,000 Btu/h/gal and
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water heaters, oil
> 210,000 Btu/h
Hot water supply
≥ 300,000 Btu/h
boilers,
and
gas and oil
Hot water supply
≥ 300,000 Btu/h
boilers,
and
gas
Hot water supply
> 300,000 Btu/h
boilers,
and
oil
Pool heaters, gas
All
and oil
Heat pump pool
All
heaters
Unfired storage
tanks

All

≥ 4,000 Btu/h/gal and ≥ 10 gal

78% Et
(Q/800 + 110
V)SL, Btu/h

≥ 4,000 Btu/h/gal and

80% Et

≥ 4,000 Btu/h/gal and
≥ 10 gal

80% Et
(Q/800 + 110
V)SL, Btu/h
78% Et
(Q/800 + 110
V)SL, Btu/h

> 4,000 Btu/h/gal and
> 10 gal

ANSI Z21.10.3

ANSI Z21.10.3

—

82% Et

ASHRAE 146

—

4.0 COP

AHRI 1160

—

Minimum
insulation
requirement R2
12.5 (h · ft ·
°F)/Btu

(none)

For SI: °C = [(°F) - 32]/1.8, 1 British thermal unit per hour = 0.2931 W, 1 gallon = 3.785 L, 1 British thermal unit per hour per
gallon = 0.078 W/L.
a. Energy factor (EF) and thermal efficiency (Et) are minimum requirements. In the EF equation, V is the rated volume in
gallons.
b. Standby loss (SL) is the maximum Btu/h based on a nominal 70°F temperature difference between stored water and
ambient requirements. In the SL equation, Q is the nameplate input rate in Btu/h. In the equations for electric water heaters, V is
the rated volume in gallons and Vm is the measured volume in gallons. In the SL equation for oil and gas water heaters and
boilers, V is the rated volume in gallons.
c. Instantaneous water heaters with input rates below 200,000 Btu/h shall comply with these requirements where the water
heater is designed to heat water to temperatures 180°F or higher.
d. Electric water heaters with an input rating of 12 kW (40,950 Btu/hr) or less that are designed to heat water to temperatures
of 180°F or greater shall comply with the requirements for electric water heaters that have an input rating greater than 12 kW
(40,950 Btu/h).
Reason: New federal standards for residential type water heaters went into effect as of April 16, 2015. This proposal updates
the values and equations in the table to reflect the new federal minimum standards for these products.
More information about these standards can be found at the following web site:
https://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/27

Cost Impact: Will increase the cost of construction
The new federal standard significantly increased the initial cost of residential water heaters, especially for large storage water
heaters with a rated volume above 55 gallons.
CE171-16 :
TABLE C404.2ROSENSTOCK11773
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published reason statements.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE C404.2
MINIMUM PERFORMANCE OF WATER-HEATING EQUIPMENT

EQUIPMENT
TYPE

SIZE
CATEGORY
(input)

SUBCATEGORY OR
RATING CONDITION

PERFORMANCE
REQUIREDa, b

TEST
PROCEDURE

0.93 - 0.00132V,
EF
Tabletope, > 20 gallons and < 120 gallons
≤ 12 kWd
Water heaters,
electric

Resistance > 20 gallons and < 55 gallons

0.960 - 0.0003V,
DOE 10 CFR Part
EF
430

Grid-enabledf > 75 20 gallons and < 120 gallons
1.061 - 0.00168V,
EF

> 12 kW

Resistance

≤ 24 amps and ≤
250 volts

Heat pump > 55 gallons and < 120 gallons

> 20 gallons and < 55 gallons
≤ 75,000 Btu/h
> 55 gallons and < 100 gallons
Storage water
heaters, gas

> 75,000 Btu/h
and ≤ 155,000
Btu/h

Storage water
heaters, oil

0.8012 0.00078V, EF

80% Et
(Q/800 + 110
V)SL, Btu/h
80% Et
(Q/800 + 110
V)SL, Btu/h

> 155,000 Btu/h

Instantaneous
water heaters,
gas

(0.3 + 27/Vm ),
ANSI Z21.10.3
%/h
2.057 - 0.00113V, DOE 10 CFR Part
EF
430
0.675 - 0.0015V,
EF
DOE 10 CFR Part
430

ANSI Z21.10.3

> 50,000 Btu/h
and
c
≥ 200,000 Btu/h

≥ 4,000 (Btu/h)/gal
and

0.82 - 0.0019V, DOE 10 CFR Part
EF
430

≥ 4,000 Btu/h/gal and

≥ 200,000 Btu/h

≥ 4,000 Btu/h/gal and ≥ 10 gal

≤ 105,000 Btu/h

≥ 20 gal and < 50 gallons

80% Et
80% Et
ANSI Z21.10.3
(Q/800 + 110
V)SL, Btu/h
0.68 - 0.0019V, DOE 10 CFR Part
EF
430
80% Et
(Q/800 + 110
ANSI Z21.10.3
V)SL, Btu/h

≥ 105,000 Btu/h

≤ 210,000 Btu/h

≥ 4,000 Btu/h/gal and

0.59 - 0.0019V,
EF

DOE 10 CFR Part
430

Instantaneous
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Instantaneous
water heaters, oil > 210,000 Btu/h
> 210,000 Btu/h
Hot water supply
≥ 300,000 Btu/h
boilers,
and
gas and oil
Hot water supply
≥ 300,000 Btu/h
boilers,
and
gas
Hot water supply
> 300,000 Btu/h
boilers,
and
oil
Pool heaters, gas
All
and oil
Heat pump pool
All
heaters
Unfired storage
tanks

All

≥ 4,000 Btu/h/gal and
≥ 4,000 Btu/h/gal and ≥ 10 gal

80% Et
78% Et
(Q/800 + 110
V)SL, Btu/h

≥ 4,000 Btu/h/gal and

80% Et

≥ 4,000 Btu/h/gal and
≥ 10 gal

80% Et
(Q/800 + 110
V)SL, Btu/h
78% Et
(Q/800 + 110
V)SL, Btu/h

> 4,000 Btu/h/gal and
> 10 gal

ANSI Z21.10.3

ANSI Z21.10.3

—

82% Et

ASHRAE 146

—

4.0 COP

AHRI 1160

—

Minimum
insulation
requirement R12.5 (h · ft2 ·
°F)/Btu

(none)

For SI: °C = [(°F) - 32]/1.8, 1 British thermal unit per hour = 0.2931 W, 1 gallon = 3.785 L, 1 British thermal unit per hour per
gallon = 0.078 W/L.
a. Energy factor (EF) and thermal efficiency (Et) are minimum requirements. In the EF equation, V is the rated volume in
gallons.
b. Standby loss (SL) is the maximum Btu/h based on a nominal 70°F temperature difference between stored water and
ambient requirements. In the SL equation, Q is the nameplate input rate in Btu/h. In the equations for electric water heaters, V is
the rated volume in gallons and Vm is the measured volume in gallons. In the SL equation for oil and gas water heaters and
boilers, V is the rated volume in gallons.
c. Instantaneous water heaters with input rates below 200,000 Btu/h shall comply with these requirements where the water
heater is designed to heat water to temperatures 180°F or higher.
d. Electric water heaters with an input rating of 12 kW (40,950 Btu/hr) or less that are designed to heat water to temperatures
of 180°F or greater shall comply with the requirements for electric water heaters that have an input rating greater than 12 kW
(40,950 Btu/h).
e. A tabletop water heater is a water heater that is enclosed in a rectangular cabinet with a flat top surface
not more than 3 feet (0.91 m) in height.
f. A grid-enabled water heater is an electric resistance water heater that meets all of the following:
(1) Has a rated storage tank volume of more than 75 gallons.
(2) Is manufactured on or after April 16, 2015.
(3) Is equipped at the point of manufacture with an activation lock.
(4) Bears a permanent label applied by the manufacturer that complies with all of the following:
(4.1) Is made of material not adversely affected by water.
(4.2) Is attached by means of non-water-soluble adhesive.
(4.3) Advises purchasers and end-users of the intended and appropriate use of the product with the
following notice printed in 16.5 point Arial Narrow Bold font: "IMPORTANT INFORMATION: This water
heater is intended only for use as part of an electric thermal storage or demand response program. It
will not provide adequate hot water unless enrolled in such a program and activated by your utility
company or another program operator. Confirm the availability of a program in your local area before
purchasing or installing this product."
Commenter's Reason: The proposed modifications make table corrections and add explanatory footnotes for certain types of
water heaters.
CE171-16
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CE175-16 Part I
IECC: C404.9 (New).
Proposed Change as Submitted
Proponent : Anthony Floyd, Energy Code Specialist, representing City of Scottsdale (afloyd@scottsdaleaz.gov); Karen Hobbs
(khobbs@nrdc.org)
2015 International Energy Conservation Code
Add new text as follows:
C404.9 Shower heads (Mandatory). The flow rate of fixed and handheld shower heads shall not exceed 2.0 gpm at 80 psi.
Reason: The Natural Resources Defense Council (NRDC) estimates that significant energy and water savings could accrue
nationwide if these revised flow rates for showerheads became effective in 2018 (savings estimates apply to residential).
Energy and water savings potential for showerheads: 1,553 MWh (Megawatt hours) of electricity per year by 2030; 112 million
therms of natural gas per year by 2030; and 86 million gallons of water per day by 2030.
Showerheads operating at 2.0 gpm at 80 psi are commonly available and perform as well or better than showerheads operating
at 2.5 gpm. The WaterSense specification for showerheads was adopted in 2010, including a maximum flow rate of 2.0 gpm at
80 psi. Based on the most recent reports by WaterSense partners, more than 800 models from 45 brands currently meet the
proposed standard, demonstrating the widespread availability and commercial viability of these types of showerheads (Source:
MaP Testing: http://www.map-testing.com/).
In August, 2015, the California Energy Commission (CEC) approved a standard of 2.0 gpm, the same standard in this proposal,
for fixed and handheld showerheads, as well as horizontal body sprayers. In its analysis, staff found that the 2.0 gpm standard
would "significantly reduce energy and water consumption" (California Energy Commission, "Staff Analysis of Water Efficiency
Standards for Showerheads," Docket Number 15-AAER-05, p. 13, August 7, 2015; available
at: http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER05/TN205654_20150807T151426_Staff_Analysis_Of_Water_Efficiency_Standards_For_Showerheads.pdf). Staff also
estimated savings that track with NRDC's savings estimate. CEC staff estimated that "Californians would save 24 billion
gallons of water, 127 million therms of natural gas, and 829 GWh of electricity per year" (California Energy Commission, p. 13).

Bibliography: California Energy Commission, "Staff Analysis of Water Efficiency Standards for Showerheads," Docket Number
15-AAER-05, p. 13, August 7, 2015; available at: http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER05/TN205654_20150807T151426_Staff_Analysis_Of_Water_Efficiency_Standards_For_Showerheads.pdf.
Cost Impact: Will increase the cost of construction
According to EPA WaterSense, "Showerheads are available at a variety of price points and ranges in cost may be due to a
number of factors including style or functional design" (Source: EPA WaterSense:
http://www.epa.gov/WaterSense/pubs/faq_showerheads.html). Consumer Reports found that, "If you think you have to spend
top dollar to get a strong performer, think again. Our top-rated multisetting showerhead costs a quarter of the price of the model
that finished second" (Source: Consumer Reports: http://www.consumerreports.org/cro/showerheads/buying-guide.htm).
The California Energy Commission (CEC), in its staff analysis for its 2.0 gpm standard, found that "the incremental cost for
showerheads is zero because there is no cost premium for a compliant product meaning that an efficient product and an
inefficient product cost the same, all other variables constant. (California Energy Commission, p. 15). Further, the CEC found
that "consumers should immediately see savings on their utility bill upon installing a compliant product" (California Energy
Commission, p. 15).

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code.
CE175-16 Part I :
C404.9 (NEW)FLOYD13382
Public Hearing Results

Part I
Committee Action:
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Committee Reason: When this proposal is presented to the IPC committee, they defer to the IECC committee. Water use has an
energy component. These shower heads are being used without issues. The IECC can exceed the other code minimum
requirements. It requires energy to move, pump, and heat water. This is an achievable means to save energy without sacrificing
comfort.
Assembly Motion:
Online Vote Results:
Support: 55.56% (105) Oppose: 44.44% (84)
Assembly Action:

As Modified
Successful
Approved as Modified

Online Floor Modification:
.
CHAPTER 6 Water Efficiency
C601.1 Plumbing fixture efficiency(Madatory) Plumbing fixtures shall meet the minimum water efficiency requirements of this
section.
C404.9 C601.1.1 Shower heads (Mandatory). No change to text
Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code. T
This code change proposal addresses the scope and application of the International Energy Code and the International Plumbing
Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the final action
taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited to an advisory
recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change in accordance with
Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
Individual Consideration Agenda
Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
CHAPTER 6 Water Conservation and Efficiency
601.1 Scope The provisions of this chapter shall establish the means of conserving water and conserving energy associated
with the use of water. .
SECTION 602 Plumbing fixture efficiency
602.1 General The provisions of Section 602 shall govern the water consumption and efficiency of plumbing fixtures.
602.2 Shower heads The flow rate of fixed and handheld shower heads shall not exceed 2.0 gpm at 80 psi.
Commenter's Reason: All though the origional change does contain energy efficiency aspects I do feel they are a by product
of this measure. This is a concept that should be visited. The placement of this change in the service water heating section
isn't the correct section it belongs in, but there isn't really a section within the existing energy code that would best fit this
requirement. The solution for this is to create a new chapter that deals with water conservation that contains energy efficiency
measures.
This is an opportunity to acknowledge that there is a relationship between water conservation and the energy efficiency that is
gained from this. A new chapter that is dedicated to water efficiencies that go hand and hand with energy efficiency is where
this concept and other similar concepts should be placed.

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code.
This code change proposal addresses the scope and application of the International Energy Code and the International
Plumbing Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the
final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited
to an advisory recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change
in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
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Proponent : Anthony Floyd, Energy Code Specialist, City of Scottsdale, representing City of Scottsdale
(afloyd@scottsdaleaz.gov) requests Approve as Submitted.
Commenter's Reason: Hot water use has an energy component. It requires energy to move, pump, and heat water. Higheffiicency showerheads with a maxiumum flow rate of. 2.0 gpm save energy by reducing the amount of hot water use in the hot
water system, similar to other IECC hot water provisions including insulated hot water lines, circulation systems and
controls. High-efficiency showerheads are an effective means for reducing energy without sacrificing comfort. They have a
proven performance record and are accepted as a proven energy saving measure in whole-building energy performance
analyses.
As with other energy efficiency provisions, the IECC often exceed requirements contained in other I-codes including the IPC
and IMC. Creating a separate "water efficiency" chapter defeats the purpose of having Section C404 for Service Water Heating
including the existing provisions for hot water pipe insulation, pipe length, volume, circulation and control systems. All other
points made regarding energy savings in the original Reason Statement remain applicable to this Public Comment.

Bibliography:
Part I: California Energy Commission, "Staff Analysis of Water Efficiency Standards for Show erheads," Docket Number 15AAER-05, p. 13, August 7, 2015; available at: http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER05/TN205654_20150807T151426_Staff_Analysis_Of_Water_Efficiency_Standards_For_Show erheads.pdf

Analysis: Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing
Code. This code change proposal addresses the scope and application of the International Energy Code and the International
Plumbing Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the
final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited
to an advisory recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change
in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
Proponent : Assembly Motion requests Approve as Modified by Committee.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Approve as Modified was Successful by a vote of 55.56%
(105) to 44.44% (84) by eligible members online during the period of May 11 - May 26, 2016.
Analysis: Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing
Code. This code change proposal addresses the scope and application of the International Energy Code and the International
Plumbing Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the
final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited
to an advisory recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change
in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
Proponent : Hugo Aguilar, representing American Supply Association requests Disapprove.
Commenter's Reason: There are several issues with the approval of this proposal:
1. The IPC and IECC are both adopted in certain jurisdictions. If the proposed requirement were to get into the IECC, it will
create a conflict with the IPC. Water conservation requirements are already addressed in ASHRAE 189.1 (formerly known as
the IGCC). The IECC addresses energy efficiency such as building envelopes.
2. The Committee reason provided is incorrect as the IPC Committee does not defer to the IECC Committee for such
requirement as the IECC does not address water fixtures and water consumption requirements.
3. Including showerheads in the IECC is not technical correct as showerheads do not produce heat.
4. The proposed language in Section 601.1 is not correct as it is in conflict with the IPC. Again, IECC does not address
plumbing fixtures.
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Analysis: Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing
Code. This code change proposal addresses the scope and application of the International Energy Code and the International
Plumbing Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the
final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited
to an advisory recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change
in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
Proponent : Matt Sigler, representing Plumbing Manufacturers International requests Disapprove.
Commenter's Reason: PMI disagrees with the committee's action of approved as submitted for the following reasons:
As stated in the 2015 IECC Commentary (pg. C1-1): "The code addresses the design of energy efficient building
envelopes, and the selection and installation of energy-efficient mechanical, service water-heating, electrical distribution
and illumination systems and equipment in residential and commercial buildings alike." Nowhere within the IECC does it
state that this code addresses water consumption requirements for plumbing fixtures or fittings.
The bottom line is that the IECC has never addressed water consumption requirements for plumbing fixtures and fittings.
Such requirements have always been addressed in the IGCC (now ASHRAE 189.1), IPC and IRC (Chapter 29).
Proposals that dealt with water consumption requirements for plumbing fixtures and fittings in the ICC Codes were
discussed during the Group A hearings and will be included in the 2018 IPC and/or IRC. If CE175 is approved, it will
conflict with the actions taken by the IPC Committee.
The proponents used residential data to justify changes that impact commercial structures.
Section C404 pertains to equipment that heats water and insulation of service hot water piping. Showerheads do not
contain heating elements and do not supply hot water. They are a fitting that hot water passes through. Therefore,
referencing showerheads within the table makes no sense.

Analysis: Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing
Code. This code change proposal addresses the scope and application of the International Energy Code and the International
Plumbing Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the
final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited
to an advisory recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change
in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
CE175-16 Part I
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CE175-16 Part II
R403.5.5 (New) [IRC N1103.5.5 (New)]
Proposed Change as Submitted
Proponent : Anthony Floyd, Energy Code Specialist, representing City of Scottsdale (afloyd@scottsdaleaz.gov); Karen Hobbs
(khobbs@nrdc.org)
2015 International Energy Conservation Code
Add new text as follows:
R403.5.5 (N1103.5.5) Shower heads (Mandatory). The flow rate of fixed and handheld shower heads shall not exceed 2.0
gpm at 80 psi.
Reason: The Natural Resources Defense Council (NRDC) estimates that significant energy and water savings could accrue
nationwide if these revised flow rates for showerheads became effective in 2018 (savings estimates apply to residential).
Energy and water savings potential for showerheads:1,553 MWh (Megawatt hours) of electricity per year by 2030; 112 million
therms of natural gas per year by 2030; and 86 million gallons of water per day by 2030.
Shower heads operating at 2.0 gpm at 80 psi are commonly available and perform as well as shower heads operating at 2.5
gpm. The WaterSense specification for shower heads was adopted in 2010, including a maximum flow rate of 2.0 gpm at 80
psi. Based on the most recent reports by WaterSense partners, more than 800 models from 45 brands currently meet the
proposed standard, demonstrating the widespread availability and commercial viability of these types of showerheads (Source:
MaP Testing: http://www.map-testing.com/).
In August, 2015, the California Energy Commission (CEC) approved a standard of 2.0 gpm, the same standard in this proposal,
for fixed and handheld showerheads, as well as horizontal body sprayers. In its analysis, staff found that the 2.0 gpm standard
would "significantly reduce both energy and water consumption" (California Energy Commission, "Staff Analysis of Water
Efficiency Standards for Showerheads," Docket Number 15-AAER-05, p. 13, August 7, 2015; available
at: http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER05/TN205654_20150807T151426_Staff_Analysis_Of_Water_Efficiency_Standards_For_Showerheads.pdf). Staff also
estimated savings that track with NRDC's savings estimate. CEC staff estimated that "Californians would save 24 billion
gallons of water, 127 million therms of natural gas, and 829 GWh of electricity per year" (California Energy Commission, p. 13).

Cost Impact: Will not increase the cost of construction
According to EPA WaterSense, "Showerheads are available at a variety of price points and ranges in cost may be due to a
number of factors including style or functional design" (Source: EPA WaterSense:
http://www.epa.gov/WaterSense/pubs/faq_showerheads.html). Consumer Reports found that, "If you think you have to spend
top dollar to get a strong performer, think again. Our top-rated multisetting showerhead costs a quarter of the price of the model
that finished second" (Source: Consumer Reports: http://www.consumerreports.org/cro/showerheads/buying-guide.htm).
Lowe's Home Improvement Store features 185 products from 15 brands, ranging in cost from $5 to $400 (Source: Lowe's
Home Improvement Store website:
http://www.lowes.com/Bathroom/Showers-Shower-Accessories/Showerheads/_/N-1z0wz0vZ1z0z4gq/pl#!).
The California Energy Commission (CEC), in its staff analysis for its 2.0 gpm standard, found that "the incremental cost for
showerheads is zero because there is no cost premium for a compliant product meaning that an efficient product and an
inefficient product cost the same, all other variables constant. (California Energy Commission, p. 15). Further, the CEC found
that "consumers should immediately see savings on their utility bill upon installing a compliant product" (California Energy
Commission, p. 15).

CE175-16 Part II :
R403.5.5 (NEW)FLOYD13357
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: The market for these products is already driving lower flow fixtures to the consumers. Flow rates for
plumbing fixtures are not within the scope of the IECC. However, the Plumbing Codes do not include efficiency in their scopes.
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Assembly Motion:
Online Vote Results:
Support: 36.44% (82) Oppose: 63.56% (143)
Assembly Action:

As Modified
Failed
None

Online Floor Modification:
Revise as follows;
CHAPTER 6 [RE]
WATER EFFICIENCY

R403.5.5 (N1103.5.5) R601.1 Showerheads (Mandatory). No change to proposed text.
Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code.
This code change proposal addresses the scope and application of the International Energy Code and the International Plumbing
Code. The action taken by the Residential Energy Conservation Code Committee on this proposal coupled with the final action
taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited to an advisory
recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change in accordance with
Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
Individual Consideration Agenda
Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
CHAPTER 6 [RE] Water Conservation and Efficiency
SECTION R601 GENERAL
R601.1 Scope The provisions of this chapter shall establish the means of conserving water with efficiency and the
conservation of energy.
SECTION R602 PLUMBING FIXTURE EFFICIENCY
R602.1 General The provisions of Section 602 shall govern the water consumption and efficiency of plumbing fixtures.
R602.2 Shower heads The flow rate of fixed and handheld shower heads shall not exceed 2.0 gpm at 80 psi.
2015 International Residential Code
SECTION N1112 PLUMBING FIXTURE EFFICIENCY
N1112.1 (R602.1) General. The provisions of this section shall govern the water consumption and efficiency of plumbing
fixtures.
N1112.2 (R602.2) Shower heads. The flow rate of fixed and handheld shower heads shall not exceed 2.0 gpm at 80 psi.
Commenter's Reason: Although the original change does contain energy efficiency aspects, I do feel they are a by-product of
this measure. This is a concept that should be visited. The placement of this change in the service water heating section isn't
the correct section it belongs in, but there isn't really a section within the existing energy code that would best fit this
requirement. The solution for this is to create a new chapter that deals with water conservation that contains energy efficiency
measures.
This is an opportunity to acknowledge that there is a relationship between water conservation and the energy efficiency that is
gained from this. A new chapter that is dedicated to water conservation that go hand and hand with energy efficiency is where
this concept and other similar concepts should be placed.

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code and the
International Residential Code.
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This code change proposal addresses the scope and application of the International Energy Code, the International Plumbing
Code and the International Residential Code. The action taken by the Residential Energy Conservation Code Committee on
this proposal coupled with the final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental
Consensus Vote will be limited to an advisory recommendation to the ICC Board of Directors who will determine the final
disposition on this proposed change in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors
determines the scope of the I-Codes.

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
(SEHPCAC@iccsafe.org) requests Approve as Submitted.
Commenter's Reason: Part I was approved by the Commercial Energy Code Development Committee and the SEHPCAC
believes that the two parts of the code should remain as consistent as possible. In this case the proposal does save energy
through the restriction on water flow. Each ounce of water that is delivered to a shower has to be cleaned, pumped for
delivery, heated (unless a cold shower is preferred) and then treated through a waste water system. Each of these steps
requires the use of energy. By restricting water flow, energy is saved. The Commercial Energy committee recognized this
value. It is equally valuable and important for residential development.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code and the
Inteternational Residential Code.
This code change proposal addresses the scope and application of the International Energy Code, the International Plumbing
Code and the Inteternational Residential Code. The action taken by the Commercial Energy Conservation Code Committee on
this proposal coupled with the final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental
Consensus Vote will be limited to an advisory recommendation to the ICC Board of Directors who will determine the final
disposition on this proposed change in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors
determines the scope of the I-Codes.

Proponent : Anthony Floyd, Energy Code Specialist, City of Scottsdale, representing City of Scottsdale
(afloyd@scottsdaleaz.gov) requests Approve as Submitted.
Commenter's Reason: Hot water use has an energy component. It requires energy to move, pump, and heat water. Higheffiicency showerheads with a maxiumum flow rate of. 2.0 gpm save energy by reducing the amount of hot water use in the hot
water system, similar to other IECC hot water provisions including insulated hot water lines, circulation systems and
controls. High-efficiency showerheads are an effective means for reducing energy without sacrificing comfort. They have a
proven performance record and are accepted as a proven energy saving measure in whole-building energy performance
analyses.
As with other energy efficiency provisions, the IECC often exceed requirements contained in other I-codes including the IPC
and IMC. Creating a separate "water efficiency" chapter defeats the purpose of having Section C404 for Service Water Heating
including the existing provisions for hot water pipe insulation, pipe length, volume, circulation and control systems. All other
points made regarding energy savings in the original Reason Statement remain applicable to this Public Comment.

Bibliography:
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Part I: California Energy Commission, "Staff Analysis of Water Efficiency Standards for Show erheads," Docket Number 15AAER-05, p. 13, August 7, 2015; available at: http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER05/TN205654_20150807T151426_Staff_Analysis_Of_Water_Efficiency_Standards_For_Show erheads.pdf

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code and the
International Residential Code.
This code change proposal addresses the scope and application of the International Energy Code, the International Plumbing
Code and the International Residential Code. The action taken by the Residential Energy Conservation Code Committee on
this proposal coupled with the final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental
Consensus Vote will be limited to an advisory recommendation to the ICC Board of Directors who will determine the final
disposition on this proposed change in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors
determines the scope of the I-Codes.

Proponent : Hugo Aguilar, representing American Supply Association (haguilar@asa.net) requests Disapprove.
Commenter's Reason: The proposed language in R403.5.5 will conflict with the requirments of the International Plumbing
Code (UPC). Fixtures such as showerheads are already addressed within ASHRAE 189.1, the plumbing code and the
residential code. Addressing fixtures in the IECC will create confusion in the industry.
Analysis: This code change proposal addresses the scope and application of the International Energy Code, the International
Plumbing Code and the International Residential Code. The action taken by the Residential Energy Conservation Code
Committee on this proposal coupled with the final action taken at the 2016 Public Comment Hearings and subsequent Online
Governmental Consensus Vote will be limited to an advisory recommendation to the ICC Board of Directors who will determine
the final disposition on this proposed change in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of
Directors determines the scope of the I-Codes.

Proponent : Matt Sigler, Plumbing Manufacturers International (PMI), representing Plumbing Manufacturers
International requests Disapprove.
Commenter's Reason: PMI agrees with the committee's action of disapproved for the following reasons:
As stated in the 2015 IECC Commentary (pg. C1-1): "The code addresses the design of energy efficient building
envelopes, and the selection and installation of energy-efficient mechanical, service water-heating, electrical distribution
and illumination systems and equipment in residential and commercial buildings alike." Nowhere within the IECC does it
state that this code addresses water consumption requirements for plumbing fixtures or fittings.
The bottom line is that the IECC and Chapter 11 of the IRC have never addressed water consumption requirements
for plumbing fixtures and fittings. Such requirements have always been addressed in the IGCC (now ASHRAE 189.1), IPC
and IRC (Chapter 29).
Proposals that dealt with water consumption requirements for plumbing fixtures and fittings in the ICC Codes were
discussed during the Group A hearings and will be included in the 2018 IPC and/or IRC. If CE175 is approved, it will
conflict with the actions taken by the IPC Committee.

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code and the
Inteternational Residential Code.
This code change proposal addresses the scope and application of the International Energy Code, the International Plumbing
Code and the International Residential Code. The action taken by the Residential Energy Conservation Code Committee on
this proposal coupled with the final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental
Consensus Vote will be limited to an advisory recommendation to the ICC Board of Directors who will determine the final
disposition on this proposed change in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors
determines the scope of the I-Codes.
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CE175-16 Part II
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CE176-16 Part I
IECC: C404.9.3.
Proposed Change as Submitted
Proponent : Jennifer Hatfield, J. Hatfield & Associates, PL, representing Association of Pool & Spa Professionals
(jhatfield@apsp.org)
2015 International Energy Conservation Code
Revise as follows:
C404.9.3 Covers. Outdoor heated pools and outdoor permanent spas shall be provided with a vapor-retardant cover or other
approved vapor-retardant means.
Exception: Where more than 70 percent of the energy for heating, computed over an operating season, is from siterecovered energy such as from a heat pump or a solar energy source, covers or other vapor-retardant means shall not be
required.
Reason: The original intent of this exception was that when an air-source swimming pool heat pump was installed on a pool or
spa, it would not require a vapor retardant cover. Because an air-source swimming pool heat pump transfers heat from the air
to the pool, it is a more energy efficient way to heat a pool over other types of heaters. The language included the term "site
recovered energy" without the knowlege that this term is defined in ASHRAE 90.1 and as defined would not include air-source
swimming pool heat pumps. If this exception were to be interpreted to require a heat pump that uses site-recovered energy, as
defined in ASHRAE 90.1, then one would find that such a product does not exist in the swimming pool industry.
Therefore, this proposal eliminates that terminology to clarify that the intent here is if a pool or permanent spa utilizes a heat
pump or solar energy source for more than 70% of the energy used in heating the pool or permanent spa, than one is exempt
from the vapor retardant cover requirement. This change also ensures consistency with the change made to the 2018
International Swimming Pool & Spa Code (proposal SP 7) in the Group A hearings and is also what is being proposed for the
corresponding residential section of the IECC as well as Chapter 11 of the IRC (See Part II of this proposal number).

Cost Impact: Will not increase the cost of construction
This is only a clarification of the original intent of this section. This change does not require additional materials or labor for
construction.
CE176-16 Part I :
C404.9.3HATFIELD12796
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The proposal changes the intent of the code. The code intended for the heat pump to be a Geo-thermal
type, therefore, deleting the "site recovered energy" text would allow any heat pump to be used to meet the exception.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jennifer Hatfield, J. Hatfield & Associates, PL, representing Association of Pool & Spa Professionals
(jhatfield@apsp.org) requests Approve as Submitted.
Commenter's Reason: As noted in the original proposal's reasoning, this two part proposal was being submitted to ensure
consistency with what is in the International Swimming Pool & Spa Code as well as clarify what was originally intended when
this language was put in the IECC. In the Committee Action Hearings, Part II of this proposal went through As Submitted, which
means now the IECC Residential requirements will be consistent with the ISPSC, but the IECC Commercial requirements will
not unless the body appoves Part I, As Submitted, which we strongly urge them to do.
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The original intent of this exception from the vapor retardant pool or outdoor permanent spa cover requirement was when one
was utilizing an air-source swimming pool heat pump. An air-source swimming pool heat pump transfers heat from the air to the
pool and is a more efficient way to heat a pool or outdoor permanent spa (which typically uses gas) over other types of heaters
that exist.
The language that is currently in this section of the IECC uses the term "site-recovered energy" and this was done without a
proper understanding by the pool & spa industry that it is not defined to include an air-source swimming pool heat pump. There
is no swimming pool heat pump on the market that would meet the ASHRAE 90.1 definiton of "site-recovered energy" - if the
industry had understood that from the begininng, we clearly would not have used those words when first providing for this
exception. Further, examples of where this exception has been used since it was included in the code exist, but they are when
a consumer utilizes an air-source heat pump, as originally intended by the exception. Therefore, this proposal is simply
eliminating that term to clarify the original intent is if a pool or permanent spa utilizes an air-source heat pump for more than
70% of the energy used in heating the pool or permanent spa, that one is exempt from the vapor retardant cover requirement.
To leave the code as it currently is written means the exception will either continue to be enforced incorrectly, as we know it has
been or it will become pointless if enforced correctly since no product exists - the latter also not being as originally intended
when inserted in the code in the first place. We strongly urge the assembly to overturn the committee's action and move the
proposal as submitted in order to be consistent with the International Swimming Pool & Spa Code and what the IEEC
Residential Committee did in Part II of this proposal, by making this change. This will also ensure that the code provides for
what was originally intended.

CE176-16 Part I
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CE176-16 Part II
R403.10.3 (IRC N1103.10.3)
Proposed Change as Submitted
Proponent : Jennifer Hatfield, J. Hatfield & Associates, PL, representing Association of Pool & Spa Professionals
(jhatfield@apsp.org)
2015 International Energy Conservation Code
Revise as follows:
R403.10.3 (N1103.10.3) Covers. Outdoor heated pools and outdoor permanent spas shall be provided with a vapor-retardant
cover or other approved vapor-retardant means.
Exception: Where more than 70 percent of the energy for heating, computed over an operation season, is from siterecovered energy, such as from a heat pump or a solar energy source, covers or other vapor-retardant means shall not
be required.
Reason: The original intent of this exception was that when an air-source swimming pool heat pump was installed on a pool or
spa, it would not require a vapor retardant cover. Because an air-source swimming pool heat pump transfers heat from the air
to the pool, it is a more energy efficient way to heat a pool over other types of heaters. The language included the term "site
recovered energy" without the knowlege that this term is defined in ASHRAE 90.1 and as defined would not include air-source
swimming pool heat pumps. If this exception were to be interpreted to require a heat pump that uses site-recovered energy, as
defined in ASHRAE 90.1, then one would find that such a product does not exist in the swimming pool industry.
Therefore, this proposal eliminates that terminology to clarify that the intent here is if a pool or permanent spa utilizes a heat
pump or solar energy source for more than 70% of the energy used in heating the pool or permanent spa, than one is exempt
from the vapor retardant cover requirement. This change also ensures consistency with the change made to the 2018
International Swimming Pool & Spa Code (proposal SP 7) in the Group A hearings and is also what is being proposed for the
corresponding commercial section of the IECC (See Part I of this proposal number)..

Cost Impact: Will not increase the cost of construction
This is only a clarification of the original intent of this section. This change does not require additional materials or labor for
construction.
CE176-16 Part II :
R403.10.3HATFIELD12795
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: Changing the language allows for more sources of energy to be available so that covers don't have to be
used.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : jim edelson, representing new building institute (jim@newbuildings.org) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R403.10.3 (N1103.10.3) Covers. Outdoor heated pools and outdoor permanent spas shall be provided with a vapor-retardant
cover or other approved vapor-retardant means.
Exception: Where more than 70 percent of the energy for heating, computed over an operation season, is from a heat
pump or a solar renewable energy source, covers or other vapor-retardant means shall not be required.
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Commenter's Reason: The proposal inadvertently removes from the exception those pools that use water directly heated by
the earth, such as from hot springs. If not corrected, pools such as those developed in many parks with hot springs would be
required to have a cover.
CE176-16 Part II
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CE183-16
IECC: C202 (New), C405.2.
Proposed Change as Submitted
Proponent : Eric Makela, Cadmus Group, representing Northwest Energy Codes Group
2015 International Energy Conservation Code
Add new text as follows:
SECTION C202 DEFINITIONS
LUMINAIRE LIGHT LEVEL CONTROLS. A lighting system consisting of one or more luminaires with embedded lighting
control logic, occupancy and ambient light sensors, wireless networking capabilities, and local override switching capability,
where required.
Revise as follows:
C405.2 Lighting controls (Mandatory). Lighting systems shall be provided with controls as specified in Sections C405.2.1,
C405.2.2, C405.2.3, C405.2.4 that comply with one of the following:
1. Lighting controls as specified in Sections C405.2.1, C405.2.2, C405.2.3, C405.2.4, and C405.2.5.
2. Luminaire light level controls (LLLC) and lighting controls as specified in Sections C405.2.4, and C405.2.5. The LLLC
luminaire shall be independently capable of:
1. Monitoring occupant activity to brighten or dim its lighting when occupied or unoccupied respectively.
2. Monitoring ambient light, both electric light and C405.2.5 daylight, and brighten or dim artificial light to maintain
desired light level
3. Configuration and re-configuration of performance parameters including; bright and dim set-points, time-outs,
dimming fade rates, sensor sensitivity adjustments, and wireless zoning configurations, for each control strategy.
Exceptions: Lighting controls are not required for the following:
1, Areas designated as security or emergency areas that are required to be continuously lighted.
2. Interior exit stairways, interior exit ramps and exit passageways.
3. Emergency egress lighting that is normally off.

Reason: The purpose of this code change proposal is to acknowledge lighting control technology that meets the intent of the
provisions of the IECC if the control requirements have specific capabilities. Luminaire level lighting control (LLLC) refers to a
controls solution where each luminaire in a space has independence from every other and can therefore maximize incremental
control within very small areas. For example, a LLLC luminaire serves 80-120 square feet (sf) of open office space versus the
standard approach of 'zoned' lighting controls with luminaires grouped to serve much larger interior areas. Each LLLC is not
only 'wirelessly addressable', it can locally process information from integrated sensors to implement lighting control logic as
well as can be programmed, overseen and modified through a computer user interface. An LLLC system will meet the intent of
the lighting control requirements as specified in Section C405.2.1, C405.2.2, C405.2.3. The minimum LLLC capabilities that will
meet the IECC lighting control requirements include:
1. Single or multi-type sensors (occupancy and photocell)
2. Embedded luminaire control processor
3. Continuous dimming ballast/drivers
4. Wireless networking radio.
LLLC Benefits include:
• Granularity allowing control at the smallest increment
• System persistence via independent nodes
• Flexibility to modify luminaire output: Limitless grouping, zone control with pre-set auto- response. Tuning the light level (and
resulting energy use) to match occupant needs at each fixture. Adjusting to new employee/user/older occupant with
individualized adjustment. In response to space reuse (all or part). For temporary demand responsiveness
• Standardization
The LLLC technology, as specified in this proposal, will save approximately 50% over the current lighting control requirements
in open office areas. Plan review verification time will be less than that for plan review for compliance with the current lighting
control requirements. Plan reviewers only need to determine of the LLLC is specified for all of the lights in the building instead
of reviewing lighting control specifications for each space. Building inspection can spot check to verify that the technology is
installed verses looking at each room.
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Cost Impact: Will not increase the cost of construction
None. The LLLC is listed as an option in meeting the lighting control requirements and is not a required lighting control system.
CE183-16 :
C405.2MAKELA12502
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
LUMINAIRE LEVEL LIGHTINGLEVEL CONTROLS. A lighting system consisting of one or more luminaires with embedded
lighting control logic, occupancy and ambient light sensors, wireless networking capabilities, and local override switching capability,
where required.
C405.2 Lighting controls (Mandatory). Lighting systems shall be provided with controls that comply with one of the following:
1. Lighting controls as specified in Sections C405.2.1, C405.2.2, C405.2.3, C405.2.4, and C405.2.5.
2. Luminaire level lightinglevel controls (LLLC) and lighting controls as specified in Sections C405.2.1, C405.2.4, and
C405.2.5. The LLLC luminaire shall be independently capable of:
1. Monitoring occupant activity to brighten or dim its lighting when occupied or unoccupied respectively.
2. Monitoring ambient light (both electric light and daylight) and brighten or dim artificial light to maintain desired light level.
3. Configuration and re-configuration of performance parameters including; bright and dim set-points, time-outs, dimming fade
rates, sensor sensitivity adjustments, and wireless zoning configurations, for each control strategy.
Exceptions: Lighting controls are not required for the following:
1. Areas designated as security or emergency areas that are required to be continuously lighted.
2. Interior exit stairways, interior exit ramps and exit passageways.
3. Emergency egress lighting that is normally off.
Committee Reason: When the code official encounters this technology, and the technology is being implemented, the code
needs to provide coverage, guidance and parameters for such technology. This is a type of system, not a specific product. The
functions are desribed in the proposed text, so a product standard is not necessary. This will encourage adoption of less expensive
and more reliable technology to save energy. The Modification to the terminology/definition matches the text with the acronymn
found in the reason statement. An additional Modification picks up the section for occupancy sensor controls to prevent rollback of
requirements and to retain options.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jack Bailey, representing International Association of Lighting Designers (jbailey@oneluxstudio.com)
requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
LUMINAIRE LEVEL LIGHTING CONTROLS. A lighting system consisting of one or more luminaires with embedded lighting
control logic, occupancy and ambient light sensors, wireless digital networking capabilities, and local override switching
capability, where required.
C405.2 Lighting controls (Mandatory). Lighting systems shall be provided with controls that comply with one of the following:
1. Lighting controls as specified in Sections C405.2.1, C405.2.2, C405.2.3, C405.2.4, and C405.2.5.
2. Luminaire light level controls (LLLC) and lighting controls as specified in Sections C405.2.4, and C405.2.5. The LLLC
luminaire shall be independently capable of:
2.1 Monitoring occupant activity to brighten or dim its lighting when occupied or unoccupied respectively.
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2.2 Monitoring ambient light (both electric light and daylight) and brighten or dim artificial light to maintain desired light
level.
2.3 Configuration and re-configuration of performance parameters including; bright and dim set-points, time-outs,
dimming fade rates, sensor sensitivity adjustments, and wireless zoning configurations, for each control strategy.
Occupant sensing and daylight responsive controls technology incorporated into LLLC's shall undergo functional testing in
accordance with C408.3.1.
Exceptions: Lighting controls are not required for the following:
1. Areas designated as security or emergency areas that are required to be continuously lighted.
2. Interior exit stairways, interior exit ramps and exit passageways.
3. Emergency egress lighting that is normally off.
Commenter's Reason: This comment improve would the proposal in two ways:
First, the proposal seems to promote one vendor's technology in particular. An LLLC system does require a digital link between
components, but this link does not need to be wireless and in fact most systems on the market (including open protocols like
DALI, and Power Over Ethernet (POE) lighting systems) rely on wired connections for their digital link. In the long run, wired
may well prevail over wireless, and the code should not be a tool for promoting one vendor's technology over another's when
both provide identical performance.
Second, users of the code could easily be left with the impression that the functional testing requirements of C408.3.1 are not
applicable, since compliance with the daylight responsive controls requirements of C405.2.3 is not required. They would be
supported in this view by manufacturers who claim to be selling "self-commissioning" systems which rarely are. We understand
that advanced controls do nothing unless they have been tested and commissioned to work properly, and it is essential that the
functional testing requirements of this code be applicable to LLLC systems.

Proponent : Glenn Heinmiller, representing International Association of Lighting Designers
(glenn@lampartners.com) requests Disapprove.
Commenter's Reason: This proposal is entirely unnecessary and does nothing to improve energy efficiency of buildings.
1. LLLC's, as defined here, are already allowed by the code. There is no regulatory hurdle that needs to be overcome for
these products to be more widely used in the marketplace.
2. There is no requirement in this proposal for LLLC's to be used.
If the proposal is not adding a new requirement, or not relaxing a current restriction, then why should it be approved? The only
remaining reason would be to make the code easier to use and enforce, but the proposal only make the code more complicated
and confusing.
LLLC is not a term which is in widespread use in the lighting industry, and there is no clear definition or rating or qualification
for what an LLLC would be. Under these circumstances it would be easier for these systems to comply with the code as
currently written rather than getting into a debate over whether a particular manufacturer's system (which may be called an
LLLC by the manufacturer, and which may be considered an LLLC by DLC or some other trade group) actually meets the
requirement for being an LLLC as defined in the IECC.
There may be a place for LLLC in future versions of the IECC, but the industry needs to gel a little first, and there should be a
universally understood and accepted meaning for LLLC before it is added to the IECC.

CE183-16
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CE185-16
IECC: C405.2.1, C405.2.1.1, C405.2.1.3 (New).
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
Revise as follows:
C405.2.1 Occupant sensor controls. Occupant sensor controls shall be installed to control lights in the following space
types:
1. Classrooms/lecture/training rooms.
2. Conference/meeting/multipurpose rooms.
3. Copy/print rooms.
4. Lounges.
5. Employee lunch and break rooms.
6. Private offices.
7. Open plan office areas.
8. Restrooms.
9. Storage rooms.
10.Janitorial closets.
11.Locker rooms.
2
12.Other spaces 300 square feet (28 m ) or less that are enclosed by floor-to-ceiling height partitions.
13.Warehouses.
C405.2.1.1 Occupant sensor control function. Occupant sensor controls in spaces other than warehouses and open plan
office areas, as specified in Section C405.2.1 shall comply with the following:
1. Automatically turn off lights within 30 minutes of all occupants leaving the space.
2. Be manual on or controlled to automatically turn the lighting on to not more than 50 percent power.
Exception: Full automatic-on controls shall be permitted to control lighting in public corridors, stairways,
restrooms, primary building entrance areas and lobbies, and areas where manual-on operation would endanger
the safety or security of the room or building occupants.
3. Shall incorporate a manual control to allow occupants to turn lights off.

Add new text as follows:
C405.2.1.3 Occupant sensor control function in open plan office areas. Occupant sensor controls in open plan office
spaces less than 250 square feet (23 m2) in area shall comply with Section C405.2.1.1. Occupant sensor controls in all other
open plan office spaces shall comply with all of the following:
1. The controls shall be configured so that general lighting can be controlled separately in control zones with floor areas
not greater than 600 square feet (55 m2) within the open plan office space.
2. The controls shall automatically turn off general lighting in all control zones within 20 minutes after all occupants have
left the open plan office space.
3. The controls shall be configured so that general lighting power in each control zone is reduced by not less than
80 percent of the full zone general lighting power in a reasonably uniform illumination pattern within 20 minutes of all
occupants leaving that control zone. Control functions that switch control zone lights completely off when the zone is
vacant meet this requirement.
4. The controls shall be configured such that any daylight responsive control will activate open plan office space general
lighting or control zone general lighting only when occupancy for the same area is detected.
Reason: This proposal adds occupant sensor control to open plan office areas. These areas were not previously included in
occupant sensor control requirements because there were not readily available controls to switch off small groups of work
stations while maintaining a minimum background illumination in the overall area. Multiple manufacturers now have those
controls available, so they can be included in code requirements. There are significant savings, especially during after-hours
use and custodial service, as lighting only the workstation areas in actual use rather than the entire open office space saves
significant energy. The control function for these areas is written so it can be accomplished either with dimming or switching
systems and "manual on" is intentionally excluded from this control function, because that is not easily workable in an open
office plan area with multiple occupants. The provision does not apply to areas smaller than 250 square feet, as the control
function in Section C405.2.1.1 is more appropriate for smaller areas with multiple workstations. For open office areas between
250 and 600 square feet, the control function in either Sections C405.2.1.1 or C405.2.1.3 can be applied, as the control
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function of C405.2.1.1 meets the requirements of C405.2.1.3, as switching lights off is "no more than 20%."
Energy Savings: An analysis of energy impact shows that net savings from the expanding occupancy sensors to open office
areas as proposed is about $34 annually per 400 square feet of floor area in offices in Climate Zone 8. A 400 square foot
example is selected as an area that would cover 4 typical workstations and is within the 250 to 600 square foot range of the
requirement. Other climate zones will have greater total savings, as there will be less increase in heating resulting from the
lower internal loads. More details are found in the cost-effectiveness analysis referenced in the cost impact section.
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).

Bibliography:
1. Hart, R., and Liu, B. (2015). Methodology for Evaluating Cost-effectiveness of Commercial Energy Code Changes. Pacific
Northwest National Laboratories for U.S. Department of Energy; Energy Efficiency & Renewable Energy. PNNL-23923
Rev1. https://www.energycodes.gov/development/commercial/methodology
(https://www.energycodes.gov/development/commercial/methodology).
2. Hart, R. and R. Athalye. September 2015. "Cost-effectiveness Analysis of Expanding use of Occupancy Sensors."
https://www.energycodes.gov/development/2018IECC (https://www.energycodes.gov/development/2018IECC).

Cost Impact: Will increase the cost of construction
The cost for additional lighting controls in open office areas is expected to be about $250 per 400 square foot workstation
area for simple controls, or $0.95 per square foot for advanced wireless control systems; however, there are significant savings
associated with these applications.
Cost-effectiveness: PNNL performed a cost-effectiveness analysis using the established DOE methodology. 1 Results of the
cost-effectiveness analysis showed that the average savings-to-investment ratio (SIR) is 2.2 to 1.4 in typical offices, depending
on the sophistication of the system installed. A proposal is cost-effective when the SIR is greater than 1.0, indicating that the
present value of savings is greater than the incremental cost. The complete cost-effectiveness analysis is available at:
https://www.energycodes.gov/development/2018IECC (https://www.energycodes.gov/development/2018IECC).2

CE185-16 :
C405.2.1WILLIAMS12261
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
C405.2.1.3 Occupant sensor control function in open plan office areas. Occupant sensor controls in open plan office
spaces less than 250 300 square feet (23 28 m2) in area shall comply with Section C405.2.1.1. Occupant sensor controls in all
other open plan office spaces shall comply with all of the following:
1. The controls shall be configured so that general lighting can be controlled separately in control zones with floor areas not
greater than 600 square feet (55 m2) within the open plan office space.
2. The controls shall automatically turn off general lighting in all control zones within 20 minutes after all occupants have left
the open plan office space.
3. The controls shall be configured so that general lighting power in each control zone is reduced by not less than
80 percent of the full zone general lighting power in a reasonably uniform illumination pattern within 20 minutes of all
occupants leaving that control zone. Control functions that switch control zone lights completely off when the zone is vacant
meet this requirement.
4. The controls shall be configured such that any daylight responsive control will activate open plan office space general
lighting or control zone general lighting only when occupancy for the same area is detected.
Committee Reason: Approval is based upon the proponent's published reason statement. The modification coordinates the
threshold with other thresholds in the code.
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Assembly Motion:
Online Vote Results:
Support: 57.95% (102) Oppose: 42.05% (74)
Assembly Action:

Disapprove
Successful
Disapproved
Individual Consideration Agenda

Public Comment 1:
Proponent : Jack Bailey, representing International Association of Lighting Designers (jbailey@oneluxstudio.com)
requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
C405.2.1.3 Occupant sensor control function in open plan office areas. Occupant sensor controls in open plan office
2
spaces less than 300 square feet (28 m ) in area shall comply with Section C405.2.1.1. Occupant sensor controls in all other
open plan office spaces shall comply with all of the following:
1. The controls shall be configured so that general lighting can be controlled separately in control zones with floor areas
2
not greater than 600 square feet (55 m ) within the open plan office space.
2. The controls shall be manual-on, or shall automatically turn the lighting on to not more that 20 percent power.
3. The controls shall automatically turn off general lighting in all control zones within 20 minutes after all occupants have
left the open plan office space.
4. The controls shall be configured so that general lighting power in each control zone is reduced by not less than
80 percent of the full zone general lighting power in a reasonably uniform illumination pattern within 20 minutes of all
occupants leaving that control zone. Control functions that switch control zone lights completely off when the zone is
vacant meet this requirement.
5. The controls shall be configured such that any daylight responsive control will activate open plan office space general
lighting or control zone general lighting only when occupancy for the same area is detected.
Commenter's Reason: Most occupant sensing applications required by the IECC are required to incorporate manual-on
control. This is because manual-on control is understood to be much more energy efficient than automatic-on control.
This will be especially true in open office areas.
1. Occupant sensors do not have narrowly defined coverage patterns. In order to sense small desktop motion in a 600 square
foot area, the sensor will typically sense larger walking movement in a 1,000 square foot area. This means that a sensor which
is properly configured to provide coverage of desktops will also sense motion in adjacent aisles.
2. Open office areas are often used for circulation from adjacent occupied spaces, even when no one is working in the open
office area.
Therefore, if automatic-on controls are provided in open office areas, every time someone walks through that space the lights
will be turned on to full output, and will stay at full output for 20 minutes. This will eliminate almost all of the energy savings that
these systems could be providing.
The proposed language would allow the occupant sensors to turn lights on to 20 percent of full power when someone walks
through. This is certainly adequate for them to navigate the space, and if they intend to stay, then they can use a wall switch to
turn the lights at their work area to full power. This change is essential for these systems to achieve their full potential energy
savings.

Public Comment 2:
Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C405.2.1.3 Occupant sensor control function in open plan office areas. Occupant sensor controls in open plan office
spaces less than 300 1000 square feet (28 93 m2) in area shall comply with Section C405.2.1.1. Occupant sensor controls in
all other open plan office spaces shall comply with all of the following:
1. The controls shall be configured so that general lighting can be controlled separately in control zones with floor areas
not greater than 600 1000 square feet (55 93 m2) within the open plan office space.
2. The controls shall automatically turn off general lighting in all control zones within 20 minutes after all occupants have
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left the open plan office space.
3. The controls shall be configured so that general lighting power in each control zone is reduced by not less than
80 percent of the full zone general lighting power in a reasonably uniform illumination pattern within 20 minutes of all
occupants leaving that control zone. Control functions that switch control zone lights completely off when the zone is
vacant meet this requirement.
4. The controls shall be configured such that any daylight responsive control will activate open plan office space general
lighting or control zone general lighting only when occupancy for the same area is detected.
Commenter's Reason:
This proposal to add occupancy sensor control to open plan offices was approved as modified at the Committee Hearing by a
vote of 10-2.
There are significant savings from this measure that covers large portions of office buildings that do not currently require
occupancy sensors. The savings and cost effectiveness are discussed in the original proposal.
This public comment makes 3 changes.
1. The area threshold where multiple zone occupant sensors are required is increased from 300 square feet to 1000 square
feet. Open office areas less than 1000 square feet can be successfully switched for occupancy sensor control with dualtechnology occupant sensors.
2. The maximum control zone required within a larger open office area is increased from 600 square feet to 1000 square
feet. This allows a reduction in cost, as fewer occupancy sensors would be required in a large office area.
3. The phrase "in a reasonably uniform pattern" is removed. While it is good design practice to apply this concept when
switching local control zones vs. a remaining 20% of area lighting, it may be difficult to interpret and is not required to
achieve the energy savings. It is expected that lighting designers and electrical contractors will follow this practice without
this language being in the code.
While describing the more advanced open office control sequence requires several steps, a much simpler implementation is
allowed in the description. Control zone lights can simply be switched in groups of less than 1000 square feet by overhead
occupancy sensors. This simple approach is relatively low cost and easy to inspect. Manufacturers are making available
lighting fixtures that are individually switched by integrated occupancy sensors. These straightforward products meet the
requirements proposed.
The more advanced controls can also be implemented, as described in the four steps. The more advanced controls will
typically be designed by a lighting professional, and have proper operation verified by that professional.
There is significant savings from this proposal. Increasing the limit at which multiple control zones are required and the size of
control zones makes implementation in simple buildings more expediant and lower cost than in the original reason statement.
Removing the need for the building official to interpret "reasonably uniform pattern" makes the language more enforciable
based on ICC staff feedback.
We urge the approval of this proposal as modified by this public comment.

Bibliography: See original proposal reason statement.
Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Disapprove.
Commenter's Reason: This change adds occupant sensor controls in open office areas. The Committee recommended as
modified.
The committee stated that their approval of the change as modified (which coordinates the threshold with other thresholds in
the code) is based upon the proponent's published reason statement. This change would apply to all offices and is required to
be managed by computers – increasing task lighting that imposes on plug load demand. We also question why the cost benefit
numbers offered by the proponent was based on analysis in climate zone 8?
The AIA recommends that the membership deny this change.

Proponent : Assembly Motion requests Disapprove.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Disapprove was Successful by a vote of 57.95% (102) to
42.05% (74) by eligible members online during the period of May 11 - May 26, 2016.
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CE189-16
IECC: C405.2.2.1, C405.2.2.2, C408.3.1.2.
Proposed Change as Submitted
Proponent : Jack Bailey, representing International Association of Lighting Designers (jbailey@oneluxstudio.com)
2015 International Energy Conservation Code
Revise as follows:
C405.2.2.1 Time-switch control function. Each space provided with time-switch controls shall also be provided with a
manual control for light reduction dimming controls in accordance with Section C405.2.2.2. Time-switch controls shall include
an override switching device that complies with the following:
1. Have a minimum 7-day clock.
2. Be capable of being set for seven different day types per week.
3. Incorporate an automatic holiday "shutoff" feature, which turns off all controlled lighting loads for at least 24 hours and
then resumes normally scheduled operations.
4. Have program backup capabilities, which prevent the loss of program and time settings for at least 10 hours, if power is
interrupted.
5. Include an override switch that complies with the following:
5.1.The override switch shall be a manual control.
5.2.The override switch, when initiated, shall permit the controlled lighting to remain on for not more than 2 hours.
2
5.3.Any individual override switch shall control the lighting for an area not larger than 5,000 square feet (465 m ).
Exceptions:
1. Within malls, arcades, auditoriums, single-tenant retail spaces, industrial facilities and arenas:
1.1.The time limit shall be permitted to be greater than 2 hours, provided that the override switch is a
captive key device.
1.2.The area controlled by the override switch is permitted to be greater than 5,000 square feet (465
2
2
m ), but shall not be greater than 20,000 square feet (1860 m ).
1.3.Where provided with manual control, the following areas spaces are not required to have light
reduction control dimming controls:
5.7.1.Spaces that have only one luminaire with a rated power of less than 100 watts.
2
5.7.2.Spaces that use less than 0.6 watts per square foot (6.5 W/m ).
5.7.3.Corridors, equipment rooms, public lobbies, electrical or mechanical rooms.
5.7.1.Spaces with less than 60 watts of installed lighting power.
5.7.2.Corridors, electrical rooms, mechanical rooms, parking areas, and stairwells.
C405.2.2.2 Light-reduction Dimming controls. Spaces
Luminaires in spaces required to have light-reduction dimming controls shall have a manual control that allows the occupant
dim continuously from full output to reduce the connected lighting load in a reasonably uniform illumination pattern by at least
50 15 percent. Lighting reduction of full output or lower, and shall be achieved by one of the following or another approved
method:
1.
2.
3.
4.

Controlling all lamps or luminaires.
Dual switching of alternate rows of luminaires, alternate luminaires or alternate lamps.
Switching the middle lamp luminaires independently of the outer lamps.
Switching each luminaire or each lamp.
Exception: Light reduction controls are not required in daylight zones with daylight responsive controls
complying with Section C405.2.3.

connected to dimming controls that incorporate a preset light level. Where located in courtrooms, dining areas and offices,
dimming controls shall be manual, and readily accessible to occupants.
C408.3.1.2 Time-switch controls. Where time-switch controls are provided, the following procedures shall be performed:
1. Confirm that the time-switch control is programmed with accurate weekday, weekend and holiday schedules.
2. Provide documentation to the owner of time- switch controls programming including weekday, weekend, holiday
schedules, and set-up and preference program settings.
3. Verify the correct time and date in the time switch.
4. Verify that any battery back-up is installed and energized.
5. Verify that the override time limit is set to not more than 2 hours.
6. Simulate occupied condition. Verify and document the following:
6.1.All lights can be turned on and off by their respective area control switch.
6.2.The switch only operates lighting in the enclosed space in which the switch is located.
7. Simulate unoccupied condition. Verify and document the following:
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7.1.Nonexempt lighting turns off.
7.2.Manual override switch allows only the lights in the enclosed space where the override switch is located to
turn on or remain on until the next scheduled shutoff occurs.
8. Establish preset light levels for dimming controls that satisfy the functional needs for each space.
9. Additional testing as specified by the registered design professional.
Reason: To save energy.
This proposal would replace the "light reduction" switching requirements that have been in the code since 2003 with a new
dimming requirement. There are several ways that this will enhance energy savings:
1. Dimming lights reduces their energy consumption, and allowing lights to be set at a uniform dimmed level makes it more
likely that lights will be operated at a reduced level than with the current switching requirements.
2. This additional requirement in the time-switch controls section will encourage the more widespread use of occupant
sensor controls amongst users of the code who do not want to install dimming controls, and occupant sensor controls are
assumed to save more energy in most applications.
3. Dimming will encourage the more widespread use of LED luminaires. LED luminaires are more efficient than conventional
light sources, and they are also much more easily dimmed (usually at no additional cost).
4. As proposed here, this section will encourage "task tuning" lighting control strategies. Lighting design is as much an art as
a science, and spaces often end up with light levels that are higher than desired for a variety of reasons, including
equipment sizing break points, inaccuracies in photometric calculations, and user preferences. "Task tuning" refers to the
practice of "presetting" lights permanently to a level less than 100%. Because this reduces power consumption over the
life of the lighting installation it is an incredibly effective tool for saving energy.
California Building Energy Efficiency Standards of 2013 require dimmable lights in almost most spaces over 100 square feet, so
this is not a new concept. Dimming controls are widely available, and can be as simple as a preset wallbox dimmer switch
wired between the time-switch system and the load.

Cost Impact: Will increase the cost of construction
Most LED luminaires are dimmable to 15% at no additional cost. LED technology will be in even more widespread use by the
time this code is adopted.
Preset wallbox dimmer switches are available at price points ranging from $13 to $60 each from Home Depot, depending on the
style, manufacturer, and size of the load. Assuming 500W per dimmer switch, and 1.0 watts / square foot, this would be one
dimmer switch per 500 square feet. Assuming an average installed cost of $50 per dimmer switch, this would result in an
increased construction cost of $0.10 per square foot for areas required to comply with this requirement.
The wiring costs are assumed to be the same. The existing "light reduction" switching requirements in the code require one
neutral and two switched legs (3 wires total) to a switch box with two switches in it. Depending on the type of dimmer selected,
two, three, or four wires may be required to be pulled to the switchbox, but only one device will need to be installed.

Analysis: Please note that the format of Section C405.2.2.1 is not correctly reflective of current IECC. Please consult page
C72 of the 2015 IECC to see the proper numbering and indentation for this Section.
CE189-16 :
C405.2.2.1BAILEY12053
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This appears to be locking in LED technology to the exclusion of other technology. No cost justification was
provided. The proposed text is difficult to interpret. The text under 1.3 of the exception changed for no apparent reason. The
change from light reduction to dimming seems to push specific technology.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jack Bailey, representing International Association of Lighting Designers (jbailey@oneluxstudio.com)
requests Approve as Submitted.
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Commenter's Reason: The committee was concerned that this proposal would require the use of light emitting diode (LED)
technology, and that the code shouldn't be selectig technological winners and losers. There are several reasons why this
should not be a concern:
1. LED is not the only dimmable light source. Fluorescent, which is the technology that most of our lighting power densities
have been derived from, is also dimmable.
2. This dimming requirement is only applicable where the design team has chosen to use timeswitch controls in lieu of
occupant sensor controls.
3. California Title 24 has required dimming in almost all interior spaces of commercial buildings since the 2013 version went
into effect on January 1 of 2014. This is entirely achievable with a variety of technologies.
This proposal is much more modest than what was done in California, but will help to send other states that adopt this code
down the right path to improved energy efficiency.

CE189-16
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CE192-16
IECC: C405.2.3, C405.4.
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
Revise as follows:
C405.2.3 Daylight-responsive controls. Daylight-responsive controls complying with Section C405.2.3.1 shall be provided to
control the electric lights within daylight zones in the following spaces:
1. Spaces with a total of more than 150 watts of general lighting within sidelight daylight zones complying with Section
C405.2.3.2. General lighting does not include lighting that is required to have specific application control in accordance
with Section C405.2.4.
2. Spaces with a total of more than 150 watts of general lighting within toplight daylight zones complying with Section
C405.2.3.3.
Exceptions Exception: Daylight responsive controlsDaylight responsive controls are not required for the
following:
1. Spaces in health care facilities where patient care is directly provided.
2. Dwelling units and sleeping units.
3. Lighting that is required to have specific application control in accordance with Section C405.2.4.
4. Sidelight daylight zonesdaylight zones on the first floor above grade in Group A-2 and Group M
occupancies.
5. Buildings where the total connected lighting power calculated under Section C405.4.1 is not greater than
the adjusted interior lighting power allowance (LPAadj) calculated in accordance with Equation 4-9:
LPAadj = [LPAnorm · (1.0 - 0.4 · UDZFA / TBFA)]
(Equation 4-9)
where:
LPAadj = Adjusted building interior Lighting Power Allowance in Watts
LPAnorm = Normal building Lighting Power Allowance in Watts calculated in accordance with
Section C405.4.2 and reduced in accordance with Section C406.3 where option 2 is used to comply
with the requirements of Section C406.
UDZFA = Uncontrolled daylight zone floor area is the sum of all sidelight and toplight daylight zones,
calculated in accordance with Sections C405.2.3.2 and C405.2.3.3, that do not have daylight
responsive controls.
TBFA = Total building floor area is the sum of all floor areas included in the Lighting Power
Allowance calculation in Section C405.4.2.
C405.4 Interior lighting power requirements (Prescriptive). A building complies with this section where its total connected
lighting power calculated under Section C405.4.1 is not greater than the interior lighting power allowance calculated under
Section C405.4.2.
Reason: The IECC currently requires daylight responsive controls in daylight areas except in specific spaces where such
controls are not practical or would compromise the use of the space. This proposal allows the option for lighting power density
(LPD) to be reduced by 40% in daylight areas in exchange for an exception to daylight responsive controls in daylit areas. That
40% reduction is proportional to daylight areas and can be made in any area of the building to meet the average reduced
interior lighting power allowance. In a number of cases, faced with the cost of daylighting controls and the challenges
associated with commissioning them, lighting designers have found it more cost-effective to use more efficient lamps and
luminaires. This allows a reduction in LPD with no reduction in illumination levels in the affected spaces. However, the daylightresponsive control requirements do not currently allow this tradeoff, as daylight-responsive controls are mandatory. This
proposal is not a mandate that the LPD be reduced and such controls not be installed – it is only an option should the lighting
designer choose to apply it.
The proposal is not intended to allow the LPD reduction exception when daylight controls are used to allow the 40%
window-to-wall ratio, as that requirement directly references section C405.2.3.1 without referring to section C405.2.3 where the
exception will be added.
In addition to the option for LPD reduction, the word "allowance" was added to section C405.4 as a point of clarification, as
the reference is to the lighting power allowance, not the lighting power.
Energy Savings: This change is expected to have slight savings or be savings neutral, but result in more efficient base
lighting systems that do not require correct control operation to provide savings. While there is not expected to be a theoretical
savings for this tradeoff, two causes may contribute a marginal savings:
Realization rates (actual delivered savings) for base lighting power density changes are generally expected to be higher
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for fixed efficiency items like lighting fixture efficacy when compared with savings that rely on controls.
The proposed exception requires a higher reduction (40% instead of 28.9%) than a theoretical analysis shows is needed,
although this may be partially offset by the actual average LPDs in new buildings being below the allowed LPD.
PNNL analyzed the impact of both LPD reductions and daylighting for the small office prototype. The simulation results were
reviewed for climate zone 4A which has a typical daylighting impact. It was found that the energy cost savings from 100%
daylight responsive building controls could be matched with a 28.9% reduction in LPD for both a furnace and air conditioner
systems and an air-source heat pump system. These values were rounded up to 40% to establish a tradeoff value of LPD
reduction to daylight area controlled. The increase in savings tradeoff is included for four reasons:
1. To account for the fact that many new buildings have a lower actual LPD than the allowance.
2. The fact that the LPD reduction can be spread over the non-daylight areas, making it highly achievable.
3. If daylight responsive controls were eligible for a performance tradeoff in Section 407, that path requires energy use to be
85% of the standard reference design building.
4. There is interest in encouraging the continued implementation of daylight controls to improve field implementation and
acceptance, so the tradeoff should require using the highest efficiency lighting for LPD reduction.
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).

Bibliography:
1. Richman, E., S. Loper, J. Zhang and R. Hart. December 2015. "Cost-effectiveness Analysis of Reducing Interior Lighting
Allowances." https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).

Cost Impact: Will not increase the cost of construction
The LPD reduction option as an alternative to daylight responsive controls is an option that can be exercised at the
discretion of the designer, so there is no change in actual code requirements. Should the option be taken, the higher efficiency
lighting necessary to achieve the reduced LPD is expected to be less expensive than the cost of daylighting controls. A similar
analysis was made for LPD reduction where it was found that LED lighting is a cost-effective way to reduce LPDs. That
analysis can be reviewed in the documentation for proposal C-8 at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).1
Cost-effectiveness: This change is cost-effective in that it either provides some savings or neutral energy impact, combined
with an increase in savings reliability, at no anticipated cost increase. In addition, there is no change in requirements, as this
code change proposal simply provides an optional alternative to daylight responsive controls.

CE192-16 :
C405.2.3WILLIAMS12280
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
C405.2.3 Daylight-responsive controls. Daylight-responsive controls complying with Section C405.2.3.1 shall be provided to
control the electric lights within daylight zones in the following spaces:
1. Spaces with a total of more than 150 watts of general lighting within sidelight daylight zones complying with Section
C405.2.3.2. General lighting does not include lighting that is required to have specific application control in accordance
with Section C405.2.4.
2. Spaces with a total of more than 150 watts of general lighting within toplight daylight zones complying with Section
C405.2.3.3.
Exception: Daylight responsive controls are not required for the following:
1. Spaces in health care facilities where patient care is directly provided.
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2. Dwelling units and sleeping units.
3. Lighting that is required to have specific application control in accordance with Section C405.2.4.
4. Sidelight daylight zones on the first floor above grade in Group A-2 and Group M occupancies.
5. Buildings New buildings where the total connected lighting power calculated under Section C405.4.1 is not greater than the
adjusted interior lighting power allowance (LPAadj) calculated in accordance with Equation 4-9:
LPAadj = [LPAnorm · (1.0 - 0.4 · UDZFA / TBFA)]
(Equation 4-9)
where:
LPAadj = Adjusted building interior Lighting Power Allowance in Watts
LPAnorm = Normal building Lighting Power Allowance in Watts calculated in accordance with Section C405.4.2 and reduced in
accordance with Section C406.3 where option 2 is used to comply with the requirements of Section C406.
UDZFA = Uncontrolled daylight zone floor area is the sum of all sidelight and toplight daylight zones, calculated in accordance with
Sections C405.2.3.2 and C405.2.3.3, that do not have daylight responsive controls.
TBFA = Total building floor area is the sum of all floor areas included in the Lighting Power Allowance calculation in Section
C405.4.2.
Committee Reason: Faced with the cost of day-lighting controls and the challenges associated with commissioning them, lighting
designers have found it more cost-effective to use more efficient lamps and luminaries. This proposal adds a design option. The
modification is made because the text should apply only to new buildings.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeremiah Williams, representing U. S. Department of Energy (jeremiah.williams@ee.doe.gov) requests
Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
C405.2.3 Daylight-responsive controls. Daylight-responsive controls complying with Section C405.2.3.1 shall be provided to
control the electric lights within daylight zones in the following spaces:
1. Spaces with a total of more than 150 watts of general lighting within sidelight daylight zones complying with Section
C405.2.3.2. General lighting does not include lighting that is required to have specific application control in accordance
with Section C405.2.4.
2. Spaces with a total of more than 150 watts of general lighting within toplight daylight zones complying with Section
C405.2.3.3.
Exception: Daylight responsive controls are not required for the following:
1. Spaces in health care facilities where patient care is directly provided.
2. Dwelling units and sleeping units.
3. Lighting that is required to have specific application control in accordance with Section C405.2.4.
4. Sidelight daylight zones on the first floor above grade in Group A-2 and Group M occupancies.
5. New buildings not greater than 50,000 square feet in conditioned floor area where the total connected
lighting power calculated under Section C405.4.1 is not greater than the adjusted interior lighting power
allowance (LPAadj) calculated in accordance with Equation 4-9:
LPAadj = [LPAnorm · ( [1.0 - (0.4 · UDZFA / TBFA)]

(Equation 4-9)

where:
LPAadj = Adjusted building interior Lighting Power Allowance in Watts
LPAnorm = Normal building Lighting Power Allowance in Watts calculated in accordance with
Section C405.4.2 and reduced in accordance with Section C406.3 where option 2 is used to comply
with the requirements of Section C406.
UDZFA = Uncontrolled daylight zone floor area is the sum of all sidelight and toplight daylight zones,
calculated in accordance with Sections C405.2.3.2 and C405.2.3.3, that do not have daylight
responsive controls.
TBFA = Total building floor area is the sum of all floor areas included in the Lighting Power
Allowance calculation in Section C405.4.2.
Commenter's Reason:

2016 ICC PUBLIC COMMENT AGENDA

Page 960

Buildings larger than 50,000 square feet generally have a lighting design professional engaged who can properly design and
commission daylighting controls.
The original proposal is intended to benefit smaller buildings where implementing an effective daylighting design may be more
difficult. This public comments restricts the LPD for daylighting tradeoff to new buildings smaller than 50,000 square feet.
There is also a minor change to the formula to make it clear how to apply it.

Proponent : Jack Bailey, representing International Association of Lighting Designers (jbailey@oneluxstudio.com)
requests Disapprove.
Commenter's Reason: Designers welcome options in the code when those options provide a path around a requirement
which poses an unreasonable burden, or which is impossible to achieve in certain situations. The daylight responsive controls
requirements in the code do not meet this threshold of being an unreasonable burden. In fact, it is well past time that we kept
lights operating at full output in spaces that are filled with daylight, when we have the technological means to avoid this in all
cases. We believe that this proposal will hurt energy efficiency in the long run by discouraging the use of daylight responsive
controls.
We also believe that this proposal introduces unnecessary complexity to the code. While designers welcome alternate paths
around unreasonable requirements, we do not welcome alternate paths for their own sake. This just adds complexity and
creates a situation where the designer must go down both paths, and evaluate both options, before deciding which path to
choose.

CE192-16

2016 ICC PUBLIC COMMENT AGENDA

Page 961

CE194-16
IECC: C405.2.4.
Proposed Change as Submitted
Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Association (mar_williams@nema.org)
2015 International Energy Conservation Code
Revise as follows:
C405.2.4 Specific application controls. Specific application controls shall be provided for the following:
1. Display and accent light shall be controlled by a dedicated control that is independent of the controls for other lighting
within the room or space.
2. Lighting in cases used for display case purposes shall be controlled by a dedicated control that is independent of the
controls for other lighting within the room or space.
3. Hotel and motel sleeping units and guest suites shall have a master control device or system that is capable of
automatically switching off all installed luminaires and switched receptacles within 20 minutes after all occupants leave
the room.
Exception: Lighting and switched receptacles controlled by captive key systems.
4. Supplemental task lighting, including permanently installed under-shelf or under-cabinet lighting, shall have a control
device integral to the luminaires or be controlled by a wall-mounted control device provided that the control device is
readily accessible.
5. Lighting for nonvisual applications, such as plant growth and food warming, shall be controlled by a dedicated control
that is independent of the controls for other lighting within the room or space.
6. Lighting equipment that is for sale or for demonstrations in lighting education shall be controlled by a dedicated control
that is independent of the controls for other lighting within the room or space.
Reason: Revision in Section (3) to make it clear that a system also complies with the requirement as a system is most likely
what is utilized.
Cost Impact: Will not increase the cost of construction
This is just an editorial revision to clarify that systems are allowed to comply with the requirement.
CE194-16 :
C405.2.4 (NEW)WILLIAMS11608
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was based on the action taken on CE195-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Association
(mar_williams@nema.org) requests Approve as Submitted.
Commenter's Reason: Most methods utilized to comply with section C405.2.4 consist of many devices, which constitutes a
system. This proposal makes it clear that a system may be utilized to comply with Section C405.2.4.
CE194-16
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CE196-16
IECC: C405.2.5, C405.2.5.1 (New), C405.2.5.2 (New), C405.2.5.3 (New), C405.2.5.4 (New).
Proposed Change as Submitted
Proponent : Jack Bailey, representing International Association of Lighting Designers (jbailey@oneluxstudio.com)
2015 International Energy Conservation Code
Revise as follows:
C405.2.5 Exterior lighting controls. Exterior lighting systems shall be provided with controls that comply with Sections
C405.2.5.1 through C405.2.5.4.
Exceptions:
1. Lighting for exterior applications other than emergency lighting that is intended to be automatically off during building
operation, lighting specifically covered vehicle entrances and exits from buildings and parking structures where required to
meet health and life safety requirements or decorative for eye adaptation.
2. Decorative gas lighting systems shall:
1. Be provided with a control that automatically turns off the lighting as a function of available daylight.
2. Where lighting the building façade or landscape, the lighting shall have controls that automatically shut off the lighting
as a function of dawn/dusk and a set opening and closing time.
3. Where not covered in Item 2, the lighting shall have controls configured to automatically reduce the connected lighting
power by not less than 30 percent from not later than midnight to 6 a.m., from one hour after business closing to one
hour before business opening or during any period when activity has not been detected for a time of longer than 15
minutes.
All time switches shall be able to retain programming and the time setting during loss of power for a period of at least 10
hours.
Exception: Lighting for covered vehicle entrances or exits from buildings or parking structures where required for
safety, security or eye adaptation.
3. Lighting controlled from within dwelling units.
Add new text as follows:
C405.2.5.1 Daylight shutoff. Lights shall be automatically turned off when daylight is present and satifies the lighting needs.
C405.2.5.2 Decorative lighting shutoff. Building facade and landscape lighting shall automatically shut off from not later than
one hour after business closing to not earlier than one hour before business opening, or longer.
C405.2.5.3 Lighting setback. Lighting that is not controlled in accordance with Section C405.2.5.2 shall be controlled so that
the total wattage of such lighting is automatically reduced by not less than 30 percent by selectively switching off or dimming
luminaires at one of the following times:
1. From not later than midnight to not earlier than 6 a.m.
2. From not later than one hour after business closing to not earlier than one hour before business opening.
3. During any time where activity has not been detected for 15 minutes or more.
C405.2.5.4 Exterior time-switch control function. Time-switch controls for exterior lighting shall comply with the following:
1. They shall have a clock that is not less than 7 day.
2. They shall be capable of being set for seven different day types per week.
3. They shall incorporate an automatic holiday setback feature.
4. They shall have program backup capabilities that prevent the loss of program and time settings for not less than 10 hours, if
power is interrupted.
Reason: Section C405.2.5 was added to the 2015 IECC, and the langage does not conform to ICC code writing standards.
First, two of the exceptions in the first paragraph, which are not explicitly identified as such, are redundant and unecessary.
"Emergency lighting that is intended to be automacically off during building operation" is already exempted in C405.2 (exception
3). And "Lighting specifically required to meet health and life safety requirements" is also exempted in C405.2 (exception 1).
Second, the overall structure of this section is unlike anything else in the code book.
This proposal addresses both of these issues. It also tightens the standards for timeswitch systems. When exterior lighting
operations are based on business operating hours, it makes sense that a more robust time switch system is required, which
has a seven day operating schedule and holiday setback. The language in C405.2.5.4 is copied directly from C405.2.2.1 so
that the same time switch system could be used to control both interior and exterior lights.
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The proposal also adds one new exception, for "lighting controlled from within dwelling units". This occurs quite frequently on
private roof terraces on high-rise residential buildings. People tend to take responsibility for shutting off the lighting that is
connected to their own electrical meter, and it is not reasonable to require that a digital astronomic timeclock be required to
control the light on your private terrace.

Cost Impact: Will not increase the cost of construction
Many people interpret the current provisions of the code to require that exterior lighting be dimmable by at least 30%. While
technologically achievable, the additional wiring and controls are expensive, and in many instances the 30% reducion can be
achieved by switching off lights which are not critical to safety and security. The existing code language is not clear on this
point.
On the other hand, by placing more stringent requirements on timeswitch systems for exterior lighting this proposal may require
a more expensive control system to be used on some projects. But in reality, the big break point in time switch system pricing is
from a mechanical device to a digital device, and the requirements in the 2015 IECC will already require you to use the more
expensive digital device in almost all instances.
Putting these two considerations together it appears that there will be a net reduction in construction costs, though this will vary
from project to project.

CE196-16 :
C405.2.5BAILEY12061
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
C405.2.5.2 Decorative lighting shutoff. Building facade and landscape lighting shall automatically shut off from not later than one
hour after business closing to not earlier than one hour before business opening, or longer.
Committee Reason: Approval was based on the proponent's published reason statements. The modification eliminates
unnecessary text.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Orlowski, BOMA International, representing Building Owners and Managers Association
International (sorlowski@boma.org) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
C405.2.5 Exterior lighting controls. Exterior lighting systems shall be provided with controls that comply with Sections
C405.2.5.1 through C405.2.5.4.
Exceptions:
1. Lighting for covered vehicle entrances and exits from buildings and parking structures where required for safety, security
or eye adaptation.
2. Decorative gas lighting systems.
3. Lighting controlled from within dwelling units.
4. Exterior emergency lighting systems.
C405.2.5.4 Exterior time-switch control function. Time-switch controls for exterior lighting shall comply with the following:
1. They shall have a clock that is not less than 7 day.
2. They shall be capable of being set for seven different day types per week.
3. retaining They shall incorporate an automatic holiday setback feature.
4. They shall have program backup capabilities that prevent programming and the time setting during loss of program and time
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settings power for a period of not less than 10 hours, if power is interrupted.
Commenter's Reason: As written, the proposal would prohibit the use of mechanical exterior time switches for the control of
exterior lighting and would require digital lighting controls even on exterior lighting components which are equipped with
daylight sensors. There is no reason to disallow various products which meet the initial requirements for reducing energy
consumption and boarders along the lines of restricting acceptable equipment. The original proposal also removed language
that clarified that lighting associated with health and safety were not required to meet the requirements of section 402.5.2.
There was no justification for removing the exception other than stating that other sections already exempt this type of lighting
in other sections. The concern with removing the the exception, is that many times code users see exceptions disappear
thinking that the exception no longer exists.
Public Comment 2:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
C405.2.5 Exterior lighting controls. Exterior lighting systems shall be provided with controls that comply with Sections
C405.2.5.1 through C405.2.5.4. Decorative lighting systems shall comply with Sections C405.2.5.1, C405.2.5.2, and
C405.2.5.4.
Exceptions:
1. Lighting for covered vehicle entrances and exits from buildings and parking structures where required for eye adaptation.
2. Decorative gas lighting systems.
3. Lighting controlled from within dwelling units.
Commenter's Reason: Gas lighting systems use anywhere from 12 to 73 times more energy than electric lighting systems.
Decorative gas lighting systems produce even less light than non-decorative gas lighting systems. In the current code, they
are required to be controlled. Exempting them from any controls will increase energy usage for no reason (by allowing them to
operate for 24 hours per day, 365 days per year).
Also, based on the committee's approval of CE213, these systems will have electronic controls that will allow for the lights to be
turned on and off along with other exterior lights.
This proposal ensures that all decorative lighting systems, whether gas or electric, are controlled to save energy when their
light is not needed.

CE196-16

2016 ICC PUBLIC COMMENT AGENDA

Page 965

CE200-16
IECC: C405.2.4, C405.4 (New).
Proposed Change as Submitted
Proponent : jim edelson (jim@newbuildings.org)
2015 International Energy Conservation Code
C405.2.4 Specific application controls. Specific application controls shall be provided for the following:
1. Display and accent light shall be controlled by a dedicated control that is independent of the controls for other lighting
within the room or space.
2. Lighting in cases used for display case purposes shall be controlled by a dedicated control that is independent of the
controls for other lighting within the room or space.
3. Hotel and motel sleeping units and guest suites shall have a master control device that is capable of automatically
switching off all installed luminaires and switched receptacles within 20 minutes after all occupants leave the room.
Exception: Lighting and switched receptacles controlled by captive key systems.
4. Supplemental task lighting, including permanently installed under-shelf or under-cabinet lighting, shall have a control
device integral to the luminaires or be controlled by a wall-mounted control device provided that the control device is
readily accessible.
5. Lighting for nonvisual applications, such as plant growth and food warming, shall be controlled by a dedicated control
that is independent of the controls for other lighting within the room or space. Each control zone shall be not greater
than the area served by a single luminaire or 4,000 square feet, whichever is larger.
6. Lighting equipment that is for sale or for demonstrations in lighting education shall be controlled by a dedicated control
that is independent of the controls for other lighting within the room or space.
Add new text as follows:
C405.4 Task lighting for plant growth and maintenance (Mandatory)
Not less than 95 percent of the permanently installed lighting fixtures used for plant growth and maintenance shall be fitted for,
and contain only, lamps having an efficacy of not less than 90 lumens per Watt, or the lighting fixtures shall have a total
luminaire efficacy of not less than 80 lumens-per-watt.
Reason:
The lighting control requirements for spaces where plant growing is the primary use lack any specificity on what constitutes a
zone. This provision to be published in the 2016 Washington Energy Code set a maximum control zone size based on
negotiations with lighting designers.
In addition, the exemption from the LPD requirements for plant growth applications lacks any efficacy requirement, thus
providing a gap in achieving energy savings from this specific application which also may be exempt from control requirements
and be running continuously for extended periods of time. A version of this minimum efficacy provision, which still permits a
wide range of lamp sources, will also appear in the new Washington code, where artificial lighting for plant growth is one of the
fastest growing energy end uses in the state..

Bibliography:

Cost Impact: Will not increase the cost of construction
There are a wide range of design conditions in agricultural applications that make it difficult to predict the cost impact of this
proposal.
The proposal will ensure more effective design for lighting controls for plant growing, thus maximizing the value of the controls
that are already required by the energy code. There should be no additional design cost, and only if fewer controls would
have been installed per the current code, would there be additional equipment and installation costs.
The higher-efficacy lamps may, or may not, incur additional equipment costs. The per lamp cost will be higher for the next
several years, but depending on the design of the lighting system, there may be reduced numbers of luminaires and lamps. In
an article entitled "Energy-Efficient Agricultural Lighting" by Scott Sanford,Scott, published in2004 by University of Wisconsin-
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Extension, the author states "The number of fixtures will depend on the lighting level required, the type of fixture used, the
reflectance values of the surfaces to be illuminated, height of the work plane, and the amount of variation in light levels that can
be tolerated."
Sample costs include $50-150 per additional control if additional controls are required. Each lighting system designed to this
proposal may provide additional costs or cost savings depending on the number of lamps, number of luminaires, costs of
lamps, costs of controls, and impacts on the sizing of the HVAC system.
The prices for LED lamps are predicted to reach parity within the 2019-2022 primary adoption period for this code, and the
benefits for operators of these facilities would include reduced energy costs. The difference in first cost between T-8 and LED
four foot luminaires is projected to decrease to $3.30 per 1000 lumens by 2020, and continue decreasing beyond 2020.
According to the "Energy Savings Forecast of Solid-State Lighting in General Illumination Applications" prepared for the U.S.
Department of Energy in August 2014, the measured and projected prices for 4 foot linear applications (in constant 2013
dollars) are:
2013 T-8 (fixture+ballast+lamp)

$67.40 per 1000 lumens

2015 LEDs (fixture+lamp)

$118.00 per 1000 lumens

2020 LEDs (fixture+lamp)

$70.70 per 1000 lumens

In addition, there will be labor cost savings due to less frequent relamping.

CE200-16 :
C405.4 (NEW)EDELSON13059
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed text is outside of the scope of the code.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : jim edelson, representing new building institute (jim@newbuildings.org) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C405.2.4 Specific application controls. Specific application controls shall be provided for the following:
1. Display and accent light shall be controlled by a dedicated control that is independent of the controls for other lighting
within the room or space.
2. Lighting in cases used for display case purposes shall be controlled by a dedicated control that is independent of the
controls for other lighting within the room or space.
3. Hotel and motel sleeping units and guest suites shall have a master control device that is capable of automatically
switching off all installed luminaires and switched receptacles within 20 minutes after all occupants leave the room.
Exception: Lighting and switched receptacles controlled by captive key systems.
4. Supplemental task lighting, including permanently installed under-shelf or under-cabinet lighting, shall have a control
device integral to the luminaires or be controlled by a wall-mounted control device provided that the control device is
readily accessible.
5. Lighting for nonvisual applications, such as plant growth and food warming, shall be controlled by a dedicated control
that is independent of the controls for other lighting within the room or space. Each control zone shall be not greater
than the area served by a single luminaire or 4,000 square feet, whichever is larger.
6. Lighting equipment that is for sale or for demonstrations in lighting education shall be controlled by a dedicated control
that is independent of the controls for other lighting within the room or space.
C405.4 Task lighting Lighting for plant growth and maintenance (Mandatory)
Not less than 95 percent of the permanently installed lighting fixtures used for plant growth and maintenance shall be fitted for,
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and contain only, have lamps having an efficacy a photon efficiency of not less than 90 lumens per Watt, or the lighting fixtures
shall have a total luminaire efficacy of not less than 1.6 80 lumens-per-watt μmol/J.
EXCEPTION: Greenhouses.
Commenter's Reason: At the Louisville hearings, the proponents found intense interest in the proposal but also heard
several concerns with the specific requirements. This Public Comment addresses those specific concerns listed below and
simplifies the main requirement as follows:
Not less than 95 percent of the permanently installed lighting fixtures used for plant growth and maintenance shall
have a photon efficiency of not less than 1.6 μmol/J.
1. SCOPE: The Committee Report stated the reason for disapproval was "The proposed text is outside the scope of the code".
However, the IECC already regulates the same classification of lighting application. Section C405.2.4 has control requirements
for precisely the same lighting equipment for "nonvisual applications, such as plant growth and food warming". The scope for
this proposal is limited to "plant growth and maintenance", and does not expand upon current scope.
2. TASK: The use of the word "Task" in the Section title is redundant and not accurate for this application. It has been deleted.
3. CONTROL ZONE: The control zone size limit was described as arbitrary and of limited usefulness in most agricultural
applications. That provision has been deleted.
4. LUMENS METRIC: The concern about the use of a metric based on lumens per watt has been addressed by changing the
metric used from luminous efficacy (lumens per watt) to photon efficiency (micromoles of photons per Joule). Lighting intended
for human vision applications is properly measured by lumens (ie. "Lumens are for humans") However, lighting intended for
plant growth and maintenance applications can differ in the applicable spectral distribution; lumens are measured based on the
visible light characteristics of the human eye. The indoor agriculture and greenhouse industries generally do not use lumens as
a metric for this reason. The applicable metric in this case is the Photosynthetic Photon Flux (PPF). This is a measure of the
total quantity of Photosynthetically Active Radiation (PAR) photons emerging from the fixture measured between 400 and 700
nm. The most widely used and most appropriate metric is photon efficiency. Photon efficiency is measured in micromoles of
photons emitted by the fixture per joule of electrical energy consumed, abbreviated µmol/J. The units for PPF/W and photon
efficiency are identical. But focusing on spectral distribution (light frequency aka color temperature or spectrum) is unnecessary
because photon efficiency focuses on PAR wavelengths and the scientific literature on this subject supports that PAR,
regardless of spectrum, is the best predictor for growth and yield in most crop plants. The following image shows the
correlation between the PAR wavelengths and the measured actual plant response (Yield Photon Flux or YPF) curve.

Source: Bruce Bugbee, 2015 presentation "Toward an optimal spectral quality for plant growth and development: Interactions
among species and photon flux"
5. LUMINAIRE PERFORMANCE: The Public Comment sets the minimum photon efficiency for indoor agricultural fixtures at
1.6 µmol/J based on research into the performance of fixtures on the market today. This photon efficiency level is intended to
eliminate the poorest-performing fixtures while still allowing growers to choose from a broad range of technology and fixture
options. A wide variety of options, including many LEDs, high-performing High Pressure Sodium solutions, and some welldesigned Ceramic Metal Halide solutions will be able to meet this performance standard.
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The primary research paper on this topic, "Economic Analysis of Greenhouse Lighting: Light Emitting Diodes vs. High Intensity
Discharge Fixtures," was published in June 2014 by Jacob Nelson and Bruce Bugbee of Utah State University. The authors
tested a total of 22 fixtures, including two double-ended HPS fixtures, five mogul-base HPS fixtures, ten LED fixtures, three
ceramic metal halide fixtures, and two fluorescent fixtures. Of those fixtures, a total of five had photon efficiencies greater than
1.6 µmol/J – two double-ended HPS fixtures and three LED fixtures. This table from the paper shows the tested photon
efficiencies of all 22 fixtures tested.

The fixtures tested by Nelson and Bugbee were all from 2014 or before. The rapid improvement in this field, driven in large part
by new developments in LED lighting technology, has been substantial over the last several years. In addition, a wide variety
of manufacturers produce a range products and product types with photon efficiency ratings of greater than 1.6 µmol/J. Many
fixtures are available with reported photon efficiency ratings greater than 2.0 µmol/J.
This code will take effect in 2018 at the earliest, and later than that in most jurisdictions that adopt it. The rapid historical and
projected pace of improvements in LED lighting technology suggests that many more fixtures above 1.6 µmol/J, including many
above 2.0 µmol/J, will be available by the time the code takes effect.
6.LUMINAIRE vs LAMP: The Comment removes the distinction between lamp and fixture energy performance in the proposal
in order to focus exclusively on fixture performance. In the primary research paper on this topic, photon efficiency was
measured at the fixture level using both integrating sphere and flat plate integration methodologies: "Measurements of fixture
efficiency (lamp, luminaire, and ballast) were made by integrating sphere and flat-plane integration techniques" (Nelson and
Bugbee 2014). LED products are often marketed and sold as integrated fixtures rather than with detachable lamps and
ballasts. As more LED products enter the marketplace and LED technology takes a greater market share, it makes more sense
to focus on fixture performance to ensure comparability between different products. Additionally, because lamps are not
generally installed without fixtures (that is, the fixture as a whole is what is used in the field), this also improves the correlation
between a fixture's tested or claimed performance and its real-world performance.
7. GREENHOUSES: Greenhouses are exempted from the efficacy requirements because those structures falling under the
"greenouse" definition in the IECC must "maintain a specialized sunlit environment......" that is "used for, and essential to, the
cultivation, protection or maintenance of plants". Under these conditions in a specialized sunlit environment, the hours of
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operation, power demands, and energy consumption already will be significantly reduced.
Conclusion:
Indoor agriculture energy usage is projected to grow substantially over the next several years, driven in large part (but not
entirely) by the legalization of medical and recreational marijuana. Fully 25 states and the District of Columbia have legalized
marijuana in some form. Four states have legalized recreational marijuana already, and full legalization measures are likely to
be on the ballot in another eleven states in 2016. The rapid shift in many parts of the United States is driving much of our
nation's energy load growth. The Northwest Power and Conservation Council projects that indoor marijuana growing
operations alone will add as much as 300 average megawatts by 2030. That is equivalent to 1.5% of total regional electricity
demand. In Colorado, Xcel energy says 45% of its load growth is due to indoor marijuana cultivation operations.
Indoor agriculture operations not related to marijuana are expanding too. The price of LEDs has fallen dramatically in the past
few years and local food movements in cities are driving increased demand for fresh high-quality produce. More restaurants
are interested in sourcing ingredients directly from the producer, and in dense urban areas a growing number of new indoor
agriculture operations have begun to meet this demand.
A potent combination of policy, technology, and market factors is driving a dramatic expansion in indoor agriculture. Failure to
approve requirements for the 2018 IECC will delay action on these issues until the 2021 code cycle. By relying on effective
dates extending well into the mid-2020s, many millions of square feet of facilities will have already been built out, and a huge
opportunity will be lost. It is imperative that meaningful minimum efficiency standards be implemented in this code cycle.

CE200-16
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CE209-16
IECC: C405.4.2.2.1.
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
Revise as follows:
C405.4.2.2.1 Additional interior lighting power. Where using the Space-by-Space Method, an increase in the interior
lighting power allowance is permitted for specific lighting functions. Additional power shall be permitted only where the specified
lighting is installed and automatically controlled separately from the general lighting, to be turned off during nonbusiness hours.
This additional power shall be used only for the specified luminaires and shall not be used for any other purpose. An increase
in the interior lighting power allowance is permitted in the following cases:
1. For lighting equipment to be installed in sales areas specifically to highlight merchandise, the additional lighting power
shall be determined in accordance with Equation 4-10.
Additional interior lighting power allowance = 500 watts + (Retail Area 1
(Equation
• 0.6 W/ft 2 ) + (Retail Area 2 • 0.6 W/ft 2 ) + (Retail Area 3 • 1.4 W/ft 2 )
4-10)
2
+ (Retail Area 4 • 2.5 W/ft )
Additional interior lighting power allowance = 300 W + ( Retail Area 1 • 0.36 W/ft 2 )
+ ( Retail Area 2 • 0.36 W/ft 2 ) + ( Retail Area 3 • 0.84 W/ft 2 ) + ( Retail Area 4 •
1.87 W/ft 2 )
For SI units:
2
Additional interior lighting power allowance = 300 W + (Retail Area 1 • 3.87 W/m ) +
2
2
(Retail Area 2 • 3.87 W/m ) + (Retail Area 3 • 9.04 W/m ) + (Retail Area 4 • 20.1
W/m2)

(Equation 4-10)
where:
Retail
The floor area for all products not listed in Retail
=
Area
Area 2, 3 or 4.
1Retail
Area 1
Retail
The floor area used for the sale of vehicles, sporting
=
Area
goods and small electronics.
2Retail
Area 2
Retail
The floor area used for the sale of furniture, clothing,
=
Area
cosmetics and artwork.
3Retail
Area 3
Retail
The floor area used for the sale of jewelry, crystal
=
Area
and china.
4Retail
Area 4
Exception: Other merchandise categories are permitted to be included in Retail Areas 2 through 4, provided that
justification documenting the need for additional lighting power based on visual inspection, contrast, or other
critical display is approved by the code official.
2. For spaces in which lighting is specified to be installed in addition to the general lighting for the purpose of decorative
appearance or for highlighting art or exhibits, provided that the additional lighting power shall be not more than 1.0 w
W/ft2 ( (10.7 w W/m2) of such spaces.
Reason: The code allows additional lighting wattage for display lighting in retail areas to acknowledge the need for bright
merchandise lighting. This proposal reduces that allowance based on providing equivalent lighting levels with newer light
emitting diode (LED) lamp technology. A large portion of retail display lighting that is eligible for the additional allowances
typically uses Halogen MR-16 lamps. The LED market has been working steadily to enter this area. In 2012, there were many
effective products but they were not robust enough to replace the higher wattage (50W) MR-16 products. As of 2014 and
beyond, this has changed. There are now many products covering the spread of the capabilities of the 20W to 50W Halogen
MR-16s. LED offerings are effective direct replacements for retail display Halogen. Information from recent reports1 shows that
LED could provide similar light at approximately 30% of the existing Halogen wattage or a 70% reduction. A more conservative
approach is taken in this proposal, with a 50% reduction in the general display allowance and a 25% reduction in retail area 4.
2
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This proposal does not include any changes to the decorative lighting allowance in item 2, although the lower case w/ft
2
have been changed to upper case W/ft .

2

Energy Savings: While there is a high variation in how different retail establishments apply display lighting, an analysis of
the DOE strip mall prototype2 for the impact of the proposed savings shows annual energy cost savings of 2.7% per year or
around $850 for a 22,500 square foot establishment. This electric cost savings is in addition to the lamp replacement cost
savings from using longer life LEDs.
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).

Bibliography:
1. http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/snapshot2014_mr16.pdf
(http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/snapshot2014_mr16.pdf)
& http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_22_summary.pdf
(http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_22_summary.pdf).
2. The DOE prototypes represent typical U.S. building stock and the building energy use is simulated in EnergyPlus. See
more information about the prototypes at: https://www.energycodes.gov/commercial-prototype-building-models
(https://www.energycodes.gov/commercial-prototype-building-models).

Cost Impact: Will increase the cost of construction
The LED fixtures for use in display light fixtures provide more lighting output at a lower energy use. LEDs have a higher cost
per lamp, but their expected life is longer, so their overall cost is lower. A survey of typical lamps in the 200 to 800 lumen output
range is shown in the following table, based on a review of online lamp prices from a national maintenance product supplier.
$/500
Lamp $/500 lumens
Cost Life,
MR-16
Lumen
cost,
lumens /3000
per
hours
lamp
Output
$/3000 /3000 hours
lamp MTTF*
hours hours Limited to
5 year use
Halogen

200

$3.33 3,000 $3.33

$8.33

$8.33

Halogen

400

$3.08 1,971 $4.69

$5.86

$5.86

Halogen

500

$15.31 3,000 $15.31 $15.31 $15.31

Halogen

790

$6.47 3,000 $6.47

Average Halogen $7.05

$4.09

$4.09

$7.45

$8.40

$8.40

LED

450

$16.25 25,000 $1.95

$2.17

$3.61

LED

370

$37.00 25,000 $4.44

$6.00

$10.00

LED

650

$35.00 30,000 $3.50

$2.69

$5.38

$23.82

$3.30

$3.62

$6.33

44%

43%

75%

Average LED

Ratio of LED to Halogen lamp
cost

*MTTF is mean time to failure, a statistically calculated lamp life.
LED prices are expected to continue to decrease, and will be lower by the time this code is adopted. Lamp costs are
normalized to 500 lumens of output and 3000 hours of operation a year or about 10 hours per day for 6 days a week. The last
column in the table is the lamp cost per 500 lumens per 3000 hours, but limits the LEDs to 5 years of use at 3000 hours per
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year. In both the full life and conservative 5-year case, the average lamp cost for LEDs is less once lamp life is considered. The
costs shown do not include additional lamp replacement labor savings or any reduction in electrical distribution costs due to
lower wattage lamps. From several points of view, the use of LED fixtures for display lighting represents a reduction in life cycle
lamp costs to building owners.
Cost-effectiveness: This change is cost-effective in that it provides significant savings with no anticipated life-cycle cost
increase.

CE209-16 :
C405.4.2.2.1WILLIAMS12362
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published reason statement. ASHRAE 90.1 and the IECC do not
need to match exactly, as they are optional paths.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C405.4.2.2.1 Additional interior lighting power. Where using the Space-by-Space Method, an increase in the interior
lighting power allowance is permitted for specific lighting functions. Additional power shall be permitted only where the specified
lighting is installed and automatically controlled separately from the general lighting, to be turned off during nonbusiness hours.
This additional power shall be used only for the specified luminaires and shall not be used for any other purpose. An increase
in the interior lighting power allowance is permitted in the following cases:
1. For lighting equipment to be installed in sales areas specifically to highlight merchandise, the additional lighting power
shall be determined in accordance with Equation 4-10.
Additional interior lighting power allowance = 300 1000 W + ( Retail Area 1 • 0.36 0.45 W/ft
2 ) + ( Retail Area 2 • 0.36 0.45 W/ft 2 ) + ( Retail Area 3 • 0.84 1.05 W/ft 2 ) + ( Retail Area
4 • 1.87 W/ft 2 )
For SI units:
Additional interior lighting power allowance = 300 1000 W + ( Retail Area 1 • 3.87
4.8 W/m 2 ) + ( Retail Area 2 • 4.84 W/m 2 ) + ( Retail Area 3 • 11 W/m 2 ) + ( Retail
Area 2 4 • 3.87 20 W/m 2 ) + ( Retail Area 3 • 9.04 W/m 2 ) + ( Retail Area 4 • 20.1
W/m 2 )

(Equation 4-10)
where:
Retail
Area 1

=

The floor area for all products not listed in Retail
Area 2, 3 or 4.

Retail
Area 2

=

The floor area used for the sale of vehicles, sporting
goods and small electronics.
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Retail
Area 3

=

The floor area used for the sale of furniture, clothing,
cosmetics and artwork.

Retail
Area 4

=

The floor area used for the sale of jewelry, crystal
and china.

Exception: Other merchandise categories are permitted to be included in Retail Areas 2 through 4, provided that
justification documenting the need for additional lighting power based on visual inspection, contrast, or other
critical display is approved by the code official.
2. For spaces in which lighting is specified to be installed in addition to the general lighting for the purpose of decorative
appearance or for highlighting art or exhibits, provided that the additional lighting power shall be not more than 1.0
2
2
W/ft (10.7 W/m ) of such spaces.
Commenter's Reason: ASHRAE 90.1 had not developed revised values in time to submit a proposal. The 90.1 Lighting subcommittee had the advantage of seeing the DOE proposal, initial public comments and other research before developing an
addendum to 90.1. Based on our evaluation of proposals to the committee and the light sources, 90.1 developed revised
values in January of 2016. We recommend adopting the values recently developed by 90.1 for the following reasons:
The base allowance should be restored to 1000 watts. A large retail facility, like a department store or big box store may
not need this allowance, but a small stand-alone store often will not have sufficient display lighting allowance based on
their small footprint (sq. ft.). The allowance is intended as a cushion for the small retailer.
Public commenters uniformly stated that a reduction of 25-30% would be acceptable. The DOE proposal is 40% for three
of the retail categories.
Retail display lighting models at ASHRAE had been based on halogen and ceramic metal halide. Per the public
comments, and DOE response, it was the intent to provide sufficient allowance for the continued limited use of non-LED
sources.
Most importantly, halogen and ceramic metal halide are 90-100 CRI sources. The retail display allowances should be
sufficient to allow the use of 90+ CRI LED sources. These sources are currently 25% less efficient than 80CRI LED
sources. In order to allow quality lighting design and encourage adoption of good LED sources, these modifications are
being proposed

CE209-16
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CE213-16
IECC: C405.5.2 (New).
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Add new text as follows:
C405.5.2 Lighting equipment (Mandatory) Gas-fired lighting appliances shall not be equipped with continuously burning
pilot ignition systems.
Reason: This provision will make the lighting section of commercial code consistent with the lighting section of the residential
code section R404.1.1. It will also be consistent with other provisions of the code, such as Section C404.9.1 for commercial
pool heaters ("Gas-fired heaters shall not be equipped with continuously burning pilot lights"), Table 403.2.3(4) for warm air
furnaces, footnotes f and g, ("Units shall also include an IID" - IID is an intermittent ignition device), federal energy efficiency
requirements for residential gas ovens, federal energy efficiency requirements for residential gas hot water boilers, and federal
efficiency requirements for residential gas steam boilers.
The energy usage of gas lighting with contiuously burning pilot lights is very significant. A gas light using 2,500 Btu/hour will
give off about the same amount of light as a 60-Watt (205 Btu) incandescent light bulb (about 800-850 lumens). In other words,
a gas light will use over 12 times more energy than an incandescent light bulb. When compared to a 10-Watt LED light bulb,
the gas light uses over 72 times more energy.
With a continuously burning pilot light, the 2,500 Btu/hour gas light will use 21.9 Million Btu's (or about 215 therms or 215 ccf)
of gas per year. In other words, one light will use more than a typical residential gas water heater.
Many manufacturers produce gas lamps that do not have continuously burning pilot lights, as shown below:
http://www.gaslights.com/electronicignitionlightstorches.aspx, https://www.vulcanlighting.com/catalog/,
http://americangaslamp.com/product-support/lamp-installation/, http://www.flambeauxlighting.com/faqs.aspx
The savings will be significant. Usage will be reduced by at least 50%, and for a 2,500 Btu/hour gas lamp, that translate to a
savings of 109.5 Million Btu's per year (or about 107.5 therms per year). At a commercial rate of $0.90 per therm, the savings
are $96.75 per year. This will mean that the simple payback will be less than 1-2 years.

Cost Impact: Will increase the cost of construction
The cost to install a gas light without continuously burning pilot lights is slightly higher (approximately $50-100), depending on
the installation and wiring needs.
CE213-16 :
C405.5.1ROSENSTOCK11856
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published reason statements
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Disapprove.
Commenter's Reason: The proponent's rationale and potential unintended consequences of this new coverage argue for
disapproval of this change. The energy savings from elimination of "pilots" for this appliance is artificially and unrealistically
high in terms of the firing rate. Additionally, comparison to the site energy consumption of a 60 watt electrical bulb does not
take into account upstream energy losses for providing electricity to the bulb. An obvious unintended consequency of this
change will be to incentivize continuously- lit gas lights at a normal firing rate and reduce any opportunity for main element
deactivation and from pilot ignition. The impact of eliminating pilot ignition as an option will cause gas lights to burn longer
closer to full output and, on net, increase energy consumption. Additionally, comparing light output to a 60 watt electrical bulb
is misleading in that it ignores the product utility of gas lights, aesthetic appeal. These are not simply sources of lumens. The
proponent and the IECC would be better served to propose to the U. S. Department of Energy that gas lights be included as a
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"covered product" for federal minimum energy efficiency standards consideration where a full and transparent analysis of these
products and the costs and benefits (and consumer utility) can be reviewed in the course of developing any technological
restrictions.
CE213-16
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CE215-16
IECC: C405.5.1.
Proposed Change as Submitted
Proponent : Glenn Heinmiller, Lam Partners, representing International Association of Lighting Designers
(glenn@lampartners.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE C405.5.1 (2)
INDIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS
LIGHTING ZONES
Zone 2
Zone 3

Zone 1
Base Site
Allowance (Base
allowance is
usable in tradable
or nontradable
surfaces.)

500350 W

Parking areas and
drives

0.040.03

W/ft2

Zone 4

600400 W

750500 W

1300900 W

Uncovered Parking Areas
0.060.04 W/ft2

0.100.06 W/ft2

0.130.08
2
W/ft

0.80.6 W/linear foot

1.00.7 W/linear
foot

Building Grounds
Walkways and Ramps
less than 10 feet
wide
Walkways and Ramps
10 feet wide or
greater, plaza areas,
special feature areas
Dining Areas
Stairways
Pedestrian tunnels
Landscaping

0.70.5 W/linear
foot
0.140.10 W/ft

2

0.70.5 W/linear foot

0.140.10 W/ft

2

0.160.11 W/ft

0.65 W/ft2
0.65 W/ft2
2
0.750.6 W/ft
1.00.7 W/ft2
2
0.150.12 W/ft
0.150.12 W/ft2
2
0.03 W/ft
0.04 W/ft2
Building Entrances and Exits

Tradable
Pedestrian and
2014 W/linear foot
2014 W/linear foot
Surfaces (Lighting
of openingdoor
vehicular entrances
of openingdoor width
power densities
and exitsMain entries
width
for uncovered
parking areas,
20 W/linear foot
20 W/linear foot
building grounds,
Other doors
of door width
of door width
building entrances
and exits,
Entry canopies
0.250.2 W/ft2
0.25 W/ft2
canopies and
2
overhangs and
Loading docks
0.35 W/ft
0.35 W/ft2
outdoor sales
Sales Canopies
areas are
Free-standing and
2
2
tradable.)
0.60.4 W/ft
0.60.4 W/ft
attached
Outdoor Sales
Open areas (including
2
2
0.250.2 W/ft
0.250.2 W/ft
vehicle sales lots)
Street frontage for
vehicle sales lots in
No allowance
107 W/linear foot
addition to "open
area" allowance

2

0.75 W/ft2
1.00.7 W/ft2
0.20.14 W/ft2
0.04 W/ft2

3021 W/linear foot
of openingdoor width
20 W/linear foot
of door width
0.4 W/ft2
0.35 W/ft2
0.80.6 W/ft

2

0.50.35 W/ft

2

107 W/linear foot

0.20.14 W/ft

2

0.95 W/ft2
1.00.7 W/ft2
0.30.21 W/ft2
0.04 W/ft2
3021 W/linear
foot
of openingdoor
width
20 W/linear
foot
of door width
0.4 W/ft2
0.35 W/ft2
1.00.7 W/ft

0.70.5 W/ft

2

2

3021 W/linear
foot

2
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0.15 W/ft2 of
0.075 W/ft2 of gross
0.113 W/ft of gross
gross aboveBuilding facades
No allowance
above-grade wall area above-grade wall area
grade wall
area
270135 W per
270135 W per
270135 W per location 270135 W per location location plus
Automated teller
location plus
plus
plus
9045 W per
machines (ATM) and
9045 W per
9045 W per additional 9045 W per additional
additional
night depositories
additional
ATM per location
ATM per location
ATM per
ATM per location
location
2
UncoveredeEntrances 0.750.5 W/ft2 of
0.750.5 W/ft
2
2
0.750.5 W/ft of
0.750.5 W/ft of
and gatehouse
covered
of covered and
covered
covered
inspection stations at and uncovered
uncovered
and uncovered area
and uncovered area
guarded facilities
area
area
UncoveredLloading
0.50.35
areas for law
2
0.50.35 W/ft of
2
2
2
enforcement, fire,
0.50.35 W/ft of covered 0.50.35 W/ft ofcovered W/ft ofcovered
covered and
ambulance and other
and uncovered area
and uncovered area and uncovered
uncovered area
emergency service
area
vehicles
Drive-up
400200 W per
400200 W per drive400200 W per drive- 400200 W per
windows/doors
drive-through
through
through
drive-through
Parking near 24-hour 800400 W per
800400 W per main
800400 W per main
800400 W per
retail entrances
main entry
entry
entry
main entry
2

Nontradable
Surfaces (Lighting
power density
calculations for
the following
applications can
be used only for
the specific
application and
cannot be traded
between surfaces
or with other
exterior lighting.
The following
allowances are in
addition to any
allowance
otherwise
permitted in the
"Tradable
Surfaces" section
of this table.)

2
For SI: 1 foot = 304.8 mm, 1 watt per square foot = W/0.0929 m .
W = watts.
Reason: This proposal revises the Lighting Power Density (LPD) allowances to be appropriate for currently available lighting
technology. The values in this proposal are from those in Addendum cg to ASHRAE/IES Standard 90.1. These values were
developed by PNNL/DOE and approved by the ASHRAE/IES 90.1 Lighting Subcommittee for inclusion in Standard 90.1 - 2016
and are derived from the PNN/DOE lighting models that have been used for the development of the LPDs in previous versions
of Standard 90.1. LED technology was used in the models for the first time and this is the main reason for the significant
reduction in the allowances.
The IALD has supported, and continues to support, the PNNL/DOE LPD modeling process as the best available method for
developing appropriate lighting power allowances for energy codes. We participated in the development of these new values
through our representation on the 90.1 lighting subcommittee and through the ANSI/ASHRAE/IES public review commenting
process. We believe that these values will reduce the energy use of our buildings while still allowing high-quality
exterior lighting to be provided.

Cost Impact: Will not increase the cost of construction
These reduced power allowances will likely require the use of LED fixtures, which in some cases are more expensive than HID
fixtures. But LED fixtures are already the type of fixture commonly installed for exterior lighting. So the code would not require
the purchase of more expensive fixtures than are already being used.
CE215-16 :
TABLE C405.5.1HEINMILLER12088
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published reason statements.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards requests Approve as
Modified by this Public Comment.
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Modify as Follows:
2015 International Energy Conservation Code
TABLE C405.5.1 (2)
INDIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS

Base Site Allowance
(Base allowance is
usable in tradable or
nontradable
surfaces.)
Parking areas and
drives

Zone 1

LIGHTING ZONES
Zone 2
Zone 3

Zone 4

350 W

400 W

900 W

500 W

Uncovered Parking Areas
2
2
0.040.03 W/ft
0.060.04 W/ft

0.10 0.06 W/ft

2

0.130.08 W/ft

2

Building Grounds

Tradable Surfaces
(Lighting power
densities for
uncovered parking
areas, building
grounds, building
entrances and exits,
canopies and
overhangs and
outdoor sales areas
are tradable.)

Walkways and Ramps
less than 10 feet wide
Walkways and Ramps
10 feet wide or greater,
plaza areas, special
feature areas
Dining Areas
Stairways
Pedestrian tunnels
Landscaping
Pedestrian and vehicular
entrances and exits

0.5 W/linear foot
0.10 W/ft

2

0.5 W/linear foot 0.6 W/linear foot
0.10 W/ft

2

0.11 W/ft

2

0.65 W/ft2
0.65 W/ft2
0.75 W/ft2
2
2
0.6 W/ft
0.7 W/ft
0.7 W/ft2
2
2
0.12 W/ft
0.12 W/ft
0.14 W/ft2
2
2
2
0.03 W/ft
0.04 W/ft
0.04 W/ft
Building Entrances and Exits
14 W/linear foot
14 W/linear foot 21 W/linear foot
of opening
of opening
of opening

Entry canopies
Loading docks

0.2 W/ft2
0.35 W/ft2

Free-standing and
attached

0.4 W/ft2

0.25 W/ft2
0.35 W/ft2
Sales Canopies
0.4 W/ft2

0.7 W/linear foot
0.14 W/ft

2

0.95 W/ft2
0.7 W/ft2
0.21 W/ft2
2
0.04 W/ft
21 W/linear foot
of opening

0.4 W/ft2
0.35 W/ft2

0.4 W/ft2
0.35 W/ft2

0.6 W/ft2

0.7 W/ft2

Outdoor Sales
Open areas (including
vehicle sales lots)
Street frontage for
vehicle sales lots in
addition to "open area"
allowance
Building facades
Nontradable Surfaces
(Lighting power
Automated teller
density calculations
machines
(ATM) and
for the following
night depositories
applications can be
used only for the
Uncoveredentrances
specific application
and gatehouse
and cannot be traded
inspection stations at
between surfaces or
guarded facilities
with other exterior
lighting. The following Uncoveredloading areas
allowances are in
for law enforcement, fire,
addition to any
ambulance and other
allowance otherwise
emergency service
permitted in the
vehicles
"Tradable Surfaces"
section of this table.) Drive-up windows/doors
Parking near 24-hour
retail entrances

0.2 W/ft

2

No allowance

0.2 W/ft

2

7 W/linear foot

0.35 W/ft

2

7 W/linear foot

0.5 W/ft

2

21 W/linear foot

0.075 W/ft2 of
0.113 W/ft2 of
0.15 W/ft2 of
gross abovegross abovegross abovegrade wall area grade wall area grade wall area
135 W per
135 W per
135 W per
135 W per location
location plus
location plus
location plus
plus
45 W per
45 W per
45 W per
45 W per additional
additional
additional
additional
ATM per location
ATM per location ATM per location ATM per location
0.5 W/ft2 of
0.5 W/ft2 of
0.5 W/ft2 of
2
0.5 W/ft of covered
covered
covered
covered and
and uncovered area
and uncovered
and uncovered
uncovered area
area
area
No allowance

0.35 W/ft2
200 W per drivethrough
400 W per main
entry

0.35 W/ft2

0.35 W/ft2

0.35 W/ft2

200 W per drive- 200 W per drive- 200 W per drivethrough
through
through
400 W per main 400 W per main 400 W per main
entry
entry
entry

2
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2
For SI: 1 foot = 304.8 mm, 1 watt per square foot = W/0.0929 m .
W = watts.
Commenter's Reason: This modification reinstates the lighting values for parking areas and drives to the values in the 2015
IECC. We are opposed to the decrease in lighting power allowances for parking areas and drives in the original proposal.
It has come to our attention that it might not be possible to meet the lighting requirements for parking lots and drives in this
proposal with a concrete surface – it might require an asphalt surface. This comes from IES RP-20-14 Lighting for Parking
Facilities which requires twice the illuminance (lux or footcandles) for concrete parking lots as asphalt parking lots. Here are
the relevant sections from this document.
- "For parking facilities with concrete pavement, a minimum point value of 10 lux (1 fc) horizontal, should be maintained to
insure the visibility required to see this task. For parking facilities with asphalt pavement, a minimum point value of 5 lux (0.5 fc)
should be maintained due to increased contrast between the pavement and curb."
- "...based upon reflectance and contrast between important surfaces (pavement vs. wheel stops and curbs)"
- Calculations were performed for a clean unpainted concrete curb (reflectance =35 per cent) on an asphalt pavement
(reflectance = 7 per cent). Asphalt pavement is typically found on open-surface parking lots. These reflectance values are
representative of measurements taken in numerous parking facilities.
This conclusion (that concrete surfaces require more lighting than asphalt surfaces) seems counterintuitive to most since dark
surfaces absorb light. It is also counter to the desire to mitigate heat islands (as required or encouraged in green building codes
and standards) and the longevity of concrete parking lots compared to asphalt parking lots. It also does not take into account
the coatings that can be applied to asphalt and other ways to make asphalt parking lots more reflective. It also ignores the fact
that most parking areas in northern climates do not have parking stops except when the parking space is adjacent to a
sidewalk. In warmer climates, asphalt parking stops are sometimes used. It also indicates that analysis was not performed for
concrete parking lots.
IES RP-20-14 is new and controversial within the lighting industry. IES RP-8 Roadway lighting on pavements continues to
allow less lighting for concrete pavement than for asphalt pavement. This approach should be used for parking lots and drives.
The lighting power allowances for parking areas and drives should not be reduced until this controversy is settled within the
lighting industry. IES RP-20 and RP-8 are developed by a committee and are not circulated for public comments.
Therefore, we cannot agree to lower lighting levels for parking lots and drives until this issue is resolved. The IECC 2015
values have been reinstated for parking lots and drives for this modification.

CE215-16
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CE216-16

IECC: C405.5.1.
Proposed Change as Submitted
Proponent : Jeremiah Williams (jeremiah.williams@ee.doe.gov)
2015 International Energy Conservation Code
TABLE C405.5.1 C405.5.1(2) (2)
INDIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS

Base Site
Allowance
(Base
allowance is
usable in
tradable or
nontradable
surfaces.)
Parking areas
and drives

LIGHTING ZONES
Zone 3

Zone 1

Zone 2

500 350 W

600 400 W

0.04 0.03
2
W/ft

Zone 4

750 500 W

1300 900 W

Uncovered Parking Areas
2
0.06 0.04 W/ft2
0.10 0.06 W/ft

0.13 0.08 W/ft

2

Building Grounds
Walkways/Ramps
0.7 0.5
less than 10 feet
W/linear foot
wide
Walkways/Ramps
10 feet wide or
0.14 0.10
greater, plaza
2
W/ft
areas, special
feature areas
2
Stairways
0.75 0.6 W/ft
Pedestrian
0.15 0.12
2
tunnels
W/ft
Tradable
Main
Surfaces
entries Pedestrian
(Lighting power
and vehicular
densities for
entrances and
uncovered
exits
parking areas,
Other doors
building
grounds,
Entry canopies
building
entrances and
exits, canopies
Free-standing
and overhangs
and attached
and outdoor
sales areas are
Open areas
tradable.)
(including vehicle
sales lots)
Street frontage for
vehicle sales lots
in addition to
"open area"
allowance

0.7 0.5 W/linear foot

0.14 0.10 W/ft
1.0 0.7 W/ft

0.8 0.6 W/linear foot

2

0.16 0 .11 W/ft

2

1.0 0.7 W/ft

0.15 0.12 W/ft2

2

2

0.2 0.14 W/ft2

1.0 0.7 W/linear foot

0.2 0.14 W/ft
1.0 0.7 W/ft

2

2

0.3 0.21 W/ft2

Building Entrances and Exits
20 14 W/linear
foot
of door
widthopening
20 W/linear foot
of door width
2
0.25 0.2 W/ft
0.6 0.4 W/ft2

20 14 W/linear foot
of door widthopening

30 21 W/linear foot
of door widthopening

20 W/linear foot
20 W/linear foot
of door width
of door width
2
2
0.25 W/ft
0.4 W/ft
Sales Canopies
0.6 0.4 W/ft2
0.8 0.6 W/ft2

30 21 W/linear foot
of door widthopening
20 W/linear foot
of door width
2
0.4 W/ft
1.0 0.7 W/ft2

Outdoor Sales
0.25 0.2 W/ft2

0.25 0.2 W/ft2

0.5 0.35 W/ft2

0.7 0.5 W/ft2

No allowance

10 7 W/linear foot

10 7 W/linear foot

30 21 W/linear foot

2
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Nontradable
Surfaces
(Lighting power
density
calculations for
the following
applications can
be used only for
the specific
application and
cannot be
traded between
surfaces or with
other exterior
lighting. The
following
allowances are
in addition to
any allowance
otherwise
permitted in the
"Tradable
Surfaces"
section of this
table.)

0.075 W/ft2 of gross
above-grade wall area

2
0.113 W/ft of gross
above-grade wall area

2
0.15 W/ft of gross
above-grade wall area

Building facades

No allowance

Automated teller
machines (ATM)
and
night
depositories

270 135 W per
location plus 270 135 W per location 270 135 W per location 270 135 W per location
90 45 W per
plus
plus
plus
additional
90 45 W per additional 90 45 W per additional 90 45 W per additional
ATM per location
ATM per location
ATM per location
ATM per
location

Uncovered
entrances and
gatehouse
inspection
stations at
guarded facilities
Uncovered
loading areas for
law enforcement,
fire, ambulance
and other
emergency
service vehicles
Drive-up
windows/doors
Parking near 24hour retail
entrances

0.75 0.5
2
W/ft of covered
and uncovered
area

2
0.75 0.5 W/ft of
covered
and uncovered area

2
0.75 0.5 W/ft of
covered
and uncovered area

2
0.75 0.5 W/ft of
covered and uncovered
area

0.5 0.35
2
2
0.5 0.35 W/ft of
0.5 0.35 W/ft of
2
2
W/ft of covered
0.5 0.35 W/ft of covered
covered and uncovered
covered and uncovered
and uncovered
and uncovered area
area
area
area
400 200 W per
drive-through

400 200 W per drivethrough

400 200 W per drivethrough

400 200 W per drivethrough

800 400 W per
main entry

800 400 W per main
entry

800 400 W per main
entry

800 400 W per main
entry

For SI: 1 foot = 304.8 mm, 1 watt per square foot = W/0.0929 m 2 .
2
2
For SI units: W/m = 10.76 • W/ft . W/linear m = 3.281 • W/linear foot.
W = watts.
Reason: This proposal modifies the exterior Lighting Power Allowances (LPA) by changing the basis for determining an energy
effective and achievable power density from typical high-intensity discharge (HID) or fluorescent lamps to Light Emitting Diode
(LED) technology, where practical. The LED technology basis was developed by directly comparing the efficacy of appropriate
replacement LED products with the efficacy of comparable HID or fluorescent products. Direct comparison of market available
products showed that a change from metal halide HID to LED technology would achieve an average reduction in connected
power of 48% to 61% which translates to a potential revised LPA of 39% to 52% of the existing values. To ensure appropriate
design capability in all applications, the maximum reduction factors were revised to provide typically 60% or more of the current
LPAs. The reduction factors thus determined were applied to the applicable area type lighting power allowances to produce this
revised LED-based set of LPAs.
Energy Savings: An analysis of energy impact for the stand-alone retail prototype shows that annual savings from the exterior
lighting reduction in the proposal averages $70 per parking area fixture, with a tight range (±0.3%) across all climate zones.
More details are found in the cost-effectiveness analysis referenced in the cost impact section.
The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity
and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established
methods and reported for each proposal, as applicable. More information on the process utilized to develop the DOE proposals
for the 2018 IECC can be found at: https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).

Bibliography:
1. John Jolly, and Theodore C. Moeller. "LED & Conventional Lighting Systems Comparison Study." GLHN Architects &
Engineers, Inc. for the National Institute of Building Sciences and the Department of Veterans Affairs, May 2014.
http://www.cfm.va.gov/til/studies/LEDStudy.pdf (http://www.cfm.va.gov/til/studies/LEDStudy.pdf).
2. Hart, R., and Liu, B. (2015). Methodology for Evaluating Cost-effectiveness of Commercial Energy Code Changes. Pacific
Northwest National Laboratories for U.S. Department of Energy; Energy Efficiency & Renewable Energy. PNNL-23923
Rev1. https://www.energycodes.gov/development/commercial/methodology
(https://www.energycodes.gov/development/commercial/methodology).
3. Hart, R., J. Zhang, and E. Richman. September 2015. "Cost-effectiveness Analysis of Reduce Exterior Lighting
Allowances." https://www.energycodes.gov/development/2018IECC
(https://www.energycodes.gov/development/2018IECC).
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Cost Impact: Will increase the cost of construction
The LED lamps for use in exterior light fixtures provide more lighting at a lower energy use. The incremental cost for parking
lot lighting fixtures was found to be $380; however, the LED lamp life is longer, avoiding multiple lamp replacement costs with
the baseline HID fixtures. LED prices are expected to continue to decrease, making this technology increasingly cost-effective.
1
Cost-effectiveness: A study completed in 2014 for the U.S. Department of Veterans Affairs found that LED fixtures were
cost-effective in all exterior applications. PNNL performed a cost-effectiveness analysis using the established DOE
2
methodology. Results of the cost-effectiveness analysis showed that the savings-to-investment ratio (SIR) was infinite for
typical retail establishments, as the present value of costs was negative due to a reduction in lamp replacement costs. A
proposal is cost-effective when the SIR is greater than 1.0, indicating that the present value of savings is greater than the
incremental cost. The complete cost-effectiveness analysis is available at:
3
https://www.energycodes.gov/development/2018IECC (https://www.energycodes.gov/development/2018IECC).

CE216-16 : TABLE C405.5.1WILLIAMS12368
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was based on the action taken on CE215-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Martha VanGeem, representing Masonry Alliance for Codes and Standards requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
TABLE C405.5.1(2) (2)
INDIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS
LIGHTING ZONES
Zone 2
Zone 3

Zone 1
Base Site Allowance
(Base allowance is
usable in tradable or
nontradable
surfaces.)

350 W

Parking areas and
drives

400 W

Zone 4

500 W

900 W

0.100.06 W/ft2

0.13 0.08 W/ft2

0.5 W/linear foot 0.6 W/linear foot

0.7 W/linear foot

Uncovered Parking Areas
0.040.03 W/ft2
0.06 0.04 W/ft2
Building Grounds

Tradable Surfaces
(Lighting power
densities for
uncovered parking
areas, building
grounds, building
entrances and exits,
canopies and
overhangs and
outdoor sales areas

Walkways/Ramps less
than 10 feet wide
Walkways/Ramps 10
feet wide or greater,
plaza areas, special
feature areas
Stairways
Pedestrian tunnels
Pedestrian and
vehicular entrances and
exits

2016 ICC PUBLIC COMMENT AGENDA

0.5 W/linear foot
0.10 W/ft2

0.10 W/ft2

0.6 W/ft2
0.7 W/ft2
2
0.12 W/ft
0.12 W/ft2
Building Entrances and Exits
14 W/linear foot
of opening
2

14 W/linear foot
of opening
2

0 .11 W/ft2

0.14 W/ft2

0.7 W/ft2
0.14 W/ft2

0.7 W/ft2
0.21 W/ft2

21 W/linear foot
of opening

21 W/linear foot
of opening

2

2
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overhangs and
outdoor sales areas
are tradable.)

Entry canopies
Free-standing and
attached

0.2 W/ft2
0.4 W/ft

2

0.25 W/ft2
Sales Canopies
2
0.4 W/ft

0.4 W/ft2
0.6 W/ft

2

0.4 W/ft2
0.7 W/ft

2

Outdoor Sales
Open areas (including
vehicle sales lots)
Street frontage for
vehicle sales lots in
addition to "open area"
allowance

Nontradable Surfaces
(Lighting power
density calculations
for the following
applications can be
used only for the
specific application
and cannot be traded
between surfaces or
with other exterior
lighting. The following
allowances are in
addition to any
allowance otherwise
permitted in the
"Tradable Surfaces"
section of this table.)

0.2 W/ft2

0.2 W/ft2

0.35 W/ft2

0.5 W/ft2

No allowance

7 W/linear foot

7 W/linear foot

21 W/linear foot

Building facades

No allowance

Automated teller
machines (ATM) and
night depositories

135 W per location
plus
45 W per additional
ATM per location

Uncovered entrances
and gatehouse
inspection stations at
guarded facilities
Uncovered loading
areas for law
enforcement, fire,
ambulance and other
emergency service
vehicles
Drive-up
windows/doors
Parking near 24-hour
retail entrances

0.075 W/ft2 of
0.113 W/ft2 of
0.15 W/ft2 of
gross abovegross above- gross above-grade
grade wall area
grade wall area
wall area
135 W per
135 W per
135 W per
location plus
location plus
location plus
45 W per
45 W per
45 W per
additional
additional
additional
ATM per location ATM per location ATM per location

0.5 W/ft2

0.5 W/ft2

0.5 W/ft2

0.5 W/ft2

0.35 W/ft2

0.35 W/ft2

0.35 W/ft2

0.35 W/ft2

200 W per drivethrough
400 W per main
entry

200 W per drive- 200 W per drivethrough
through
400 W per main 400 W per main
entry
entry

200 W per drivethrough
400 W per main
entry

For SI units: W/m2 = 10.76 • W/ft2. W/linear m = 3.281 • W/linear foot.
W = watts.
Commenter's Reason: This modification reinstates the lighting values for parking areas and drives to the values in the 2015
IECC. We are opposed to the decrease in lighting power allowances for parking areas and drives in the original proposal.
It has come to our attention that it might not be possible to meet the lighting requirements for parking lots and drives in this
proposal with a concrete surface – it might require an asphalt surface. This comes from IES RP-20-14 Lighting for Parking
Facilities which requires twice the illuminance (lux or footcandles) for concrete parking lots as asphalt parking lots. Here are the
relevant sections from this document.
- "For parking facilities with concrete pavement, a minimum point value of 10 lux (1 fc) horizontal, should be maintained to insure
the visibility required to see this task. For parking facilities with asphalt pavement, a minimum point value of 5 lux (0.5 fc) should
be maintained due to increased contrast between the pavement and curb."
- "...based upon reflectance and contrast between important surfaces (pavement vs. wheel stops and curbs)"
- Calculations were performed for a clean unpainted concrete curb (reflectance =35 per cent) on an asphalt pavement
(reflectance = 7 per cent). Asphalt pavement is typically found on open-surface parking lots. These reflectance values are
representative of measurements taken in numerous parking facilities.
This conclusion (that concrete surfaces require more lighting than asphalt surfaces) seems counterintuitive to most since dark
surfaces absorb light. It is also counter to the desire to mitigate heat islands (as required or encouraged in green building codes
and standards) and the longevity of concrete parking lots compared to asphalt parking lots. It also does not take into account the
coatings that can be applied to asphalt and other ways to make asphalt parking lots more reflective. It also ignores the fact that
most parking areas in northern climates do not have parking stops except when the parking space is adjacent to a sidewalk. In
warmer climates, asphalt parking stops are sometimes used. It also indicates that analysis was not performed for concrete
parking lots.
IES RP-20-14 is new and controversial within the lighting industry. IES RP-8 Roadway lighting on pavements continues to allow
less lighting for concrete pavement than for asphalt pavement. This approach should be used for parking lots and drives. The
lighting power allowances for parking areas and drives should not be reduced until this controversy is settled within the lighting
industry. IES RP-20 and RP-8 are developed by a committee and are not circulated for public comments.
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Therefore, we cannot agree to lower lighting levels for parking lots and drives until this issue is resolved. The IECC 2015 values
have been reinstated for parking lots and drives for this modification.

CE216-16
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CE217-16
IECC: C405.5.2 (New).
Proposed Change as Submitted
Proponent : Eric Makela, Cadmus Group, representing Northwest Energy Codes Group
2015 International Energy Conservation Code
Add new text as follows:
C405.5.2 Exterior building grounds lighting. Exterior building grounds luminaires that operate at greater than 100 watts
shall contain lamps having an efficacy of not less than 90 lumens per watt except where such luminaires are controlled by a
motion sensor or qualify for one of the exceptions in Section C405.5.1.
Reason: The commercial provisions of the 2012 IECC included a provision that required higher wattage exterior lighting
sources to meet minimum efficacy requirements unless the light was controlled by a motion sensor (see 2012 IECC Section
C405.6.1). This requirement was removed from the 2015 IECC. LED light source technology is advancing rapidly, and the raw
lamp efficacy of LED light sources are rapidly improving beyond that of both Pulse Start Metal Halide (PSMH), the current
baseline standard, and High Pressure Sodium (HPS) light sources. Further, the efficiency of LED luminaires is typically
significantly higher than either PSMH or HPS luminaires. LED luminaires will exceed combined HID source luminaire efficacy
sometime in late 2014 or 2015. (DOE 2013) Finally, LED luminaires can deliver light more uniformly to the target area, which
will result in further savings opportunities. This code change proposal will result in an estimated savings 0.076 kwh per square
foot of hardscape per year based on the Energy Savings Forecast of Solid State Lighting in General Illumination Applications –
U.S. Department of Energy August 2014. The proposal will also reduce labor and maintenance costs due to reduced relamping.
The energy savings estimates are sourced from the California Codes and Standards Enhancement, Dec 2014; "Nonresidential
Outdoor Power Allowance" and were calculated before adjustment by the California Time Dependent Value (TDV) methodology.
In addition, LED light source technology has a variety of operational advantages over either PSMH or HPS, including:
• much longer life expectancy (in some cases beyond 100,000 hours)
• better lumen maintenance at a given age of operation
• very good dimming efficacy curves
• a large range of dimming capability (down to 10% in most cases)
• rapid level changes that accommodates sensor integration
• instant re-strike for On-Off-On switching capability
• preservation of source color characteristics over full dimming range

Cost Impact: Will increase the cost of construction
The additional first cost for installing a "small" LED light source over a similar size PSMH light source is approximately $210.00
(see table below). The cost is based on 2014 costs and are expected to decrease by the time that this code is published.
1

LED Cost

1

Difference in
Cost

Size

PSMH Cost

Small

$846.00

$1,056.00

$210.00

Large

$1,079.00

1,663.00

$584.00

1Per luminaire Costs for Construction including installation, Based on Factory Representative Quotes

CE217-16 :
C405.5.2 (NEW)MAKELA12508
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was based on the action taken on CE215-16.
Assembly Action:

None
Individual Consideration Agenda
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Public Comment 1:
Proponent : jim edelson, representing new building institute (jim@newbuildings.org) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C405.5.2 Exterior building grounds parking areas and drives lighting. Exterior building grounds luminaires Luminaires
used to illuminate parking areas and drives that operate at greater than 100 watts shall contain lamps having an efficacy of not
less than 90 lumens per watt except where such luminaires are controlled by a motion sensor or qualify for one of the
exceptions in Section C405.5.1.
Commenter's Reason: Committee remarks and hearing testimony showed concern that the proposal would limit flexibility in
outdoor lighting designs. Those objectives of visual clarity and safety without compromising aesthetics will be met by the
modification which limits the efficacy requirement only to Parking Areas and Drives. The exterior LPDs proposed in CE 215 for
the "Parking Area and Drives" category, even though based on higher efficacy lamps, do not in themselves limit the efficacy of
each lamp utilized for a parking area. This requirement ensures each lamp to be higher efficacy, and can add additional energy
savings in many compliance scenarios where lower efficacy lamps are used even though the LPD does not exceed the overall
limit for the entire parking and drive area. In addition, this proposal restores a longstanding exterior lighting provision that was
in the 2012 IECC, but removed for the 2015 IECC.
CE217-16
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CE218-16
IECC: C405.6, C405.6.1 (New).
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org); Steven Rosenstock (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
C405.6 Electrical energy consumption Energy metering and monitoring (Mandatory). Each dwelling unit located in a
Group R-2 building shall have a separate electrical meter.
All other buildings and portions of Group R-2 buildings that are not dwelling units shall have devices to meter total electrical
energy use and monitor the electrical energy use associated with HVAC systems, interior lighting, exterior lighting and circuits
associated with electrical receptacles. Where involving more than one building tenant, energy use associated with all nonshared HVAC systems, interior lighting, exterior lighting and circuits associated with electrical receptacles shall be monitored
separately for each tenant.
Exception: Not more than 10 percent of the load for HVAC systems, interior lighting, exterior lighting and circuits
associated with electrical receptacles shall be from other electrical loads.
Monitoring systems installed for HVAC systems, interior lighting, exterior lighting and circuits associated with electrical
receptacles shall be capable of recording electrical energy usage every 15 minutes and report electrical energy usage hourly,
daily, monthly, and annually. Monitoring systems shall be capable of maintaining all data collected for not less than 36 months.
Exceptions:
1.
2.
3.
4.

Buildings having a gross floor area of less than 25,000 square feet.
Individual tenant spaces having a gross floor area of less than 10,000 than square feet.
Common areas in Group R-2 buildings having a gross floor area less than 10,000 square feet.
Critical and equipment branches of Group I health care facilities covered by Article 517 of the NFPA 70.

Add new text as follows:
C405.6.1 Whole building energy monitoring Measurement devices shall be installed at the building site to monitor the
energy use of each building. Measurement devices shall be installed to monitor the building use of the following types of
energy supplied by a utility, energy provider, or plant that is not within the building:
1.
2.
3.
4.
5.
6.

Natural gas
Fuel oil
Propane
Steam
Chilled Water
Hot Water

The measurement devices shall have the capability to record electrical energy use every 60 minutes and report that use on an
hourly, daily, monthly and annual basis and retain the recorded data for not less then 36 months.
Exceptions: The following are not required to have measurement devices with recording capabilities in accordance with this
Section.
1.
2.
3.
4.
5.

Buildings less than 25,000 square feet
Individual tenant spaces having a gross floor area of less than 10,000 square feet.
Dwelling Units
Common areas in Group R-2 buildings having a gross floor area less than 10,000 square feet.
Fuel use for on-site emergency equipment.

Reason: ASHRAE/IES Standard 90.1-2013, which is adopted by reference as an alternative to the IECC Commercial
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Provisions, has been updated with respect to energy metering. The change ensures continued consistency between the IECC
and standard 90.1-2013. It retains the current provisions in the IECC for multi-family residential buildings and then includes
electrical and fossil fuel metering provisions for other building types and occupancies.
Cost Impact: Will increase the cost of construction
There will be higher costs due to additional installation of metering infrastructure, but the information from the monitoring
reports will assist facility energy managers to save energy on a continuous basis, which will lead to lower energy costs.
CE218-16 :
C405.6FERGUSON10598
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee fails to see the utility in the proposed requirements. The cost/benefit analysis does not
accurately reflect the front-end costs verses the cost savings.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Submitted.
Commenter's Reason: ASHRAE is requesting this proposal be approved as submitted.
It was originally disapproved because "The committee fails to see the utility in the proposed requirements. The cost/benefit
analysis does not accurately reflect the front-end costs verses the cost savings. "
The following reports and studies outline the front-end costs and explain the cost savings:
https://www.ashrae.org/File%20Library/docLib/Journal%20Documents/2011%20April/020-027_plourde.pdf
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-23892.pdf
The exact utility of these meters is that the information from the meters, when acted on, can result in significant end use energy
reductions — typically 5 to 15 percent of the whole building energy use.

CE218-16
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CE219-16
IECC: C405.7 (New).
Proposed Change as Submitted
Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air-Conditioning Engineers
(sferguson@ashrae.org)
2015 International Energy Conservation Code
Add new text as follows:
C405.7 Automatic receptacle controls Automatic controls shall be provided for not less than 50 percent of all 125 volt 15and 20-Ampere receptacles in private offices, conference rooms, printing and copying rooms, break rooms, classrooms and
individual workstations in Group B and E occupancies and for not less than 25 percent of branch circuits installed to supply
electrical power to modular furniture in Group B and E occupancies. Such receptacles shall be uniformly distributed throughout
each space and labeled in accordance with NFPA 70. Such automatic controls shall comply with one of the following:
1. Automatic controls shall be capable of operating on a scheduled basis using a time-of-day operated control device that
will turn off receptacles at specific programmed times and provide for an independent program schedule.
2. Independent program schedules for automatic controls shall be configured to control receptacles in areas that are not
greater than 5,000 square feet.
3. Independent program schedules for automatic controls shall be configured to control receptacles in areas on a single
floor.
4. Automatic control shall be by means of an occupant sensor that is capable of turning off receptacles within 30 minutes
after all occupants have left the space being served
5. Automatic control shall be by means of an automated signal from another control or alarm system that is capable of
turning off receptacles within 20 minutes after determining that the area served is unoccupied.
Exception: Automatic receptacle controls need not be provided in specific spaces where approved by the code official based
on the need for continuous power to receptacles or for safety or security reasons associated with the space.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:

NFPA 70: National Electrical Code®
Reason: Currently standby or "vampire loads" use a lot of energy. This proposal requires
At least 50% of all receptacles tobe controlled by an automatic control device:
An occupancy sensor that will turn receptacles off within 30 minutes of all occupants leaving a space
A scheduled basis using a time-of-day operated control device that turns receptacles off at specific programmed times
It does not require the use of these receptacles, however, decreasing overall building energy use long term will require these
loads to be turned off when the building is unoccupied and the non-essential equipment is not in use.
These provisions are consistent with the requirements of ASHRAE Standard 90.1-2013, and similar controls are required in CA
Title 24.

Cost Impact: Will increase the cost of construction
adding these devices will increase the cost of construction.
CE219-16 :
C405.7 (NEW)FERGUSON11784
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was based on the action on CE296-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (sferguson@ashrae.org) requests Approve as Submitted.
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Commenter's Reason: ASHRAE is requesting this proposal be approved as submitted.
CE219 was disapproved at the committee action hearings because of action taken on CE296 ("There is safety concern for the
increased use of extension cords and relocatable power taps and the overloading of circuits. Users will connect all loads to the
one receptacle that remains powered. There is no requirement for the distribution of receptacle outlets in office spaces. ")
In response to the first concern. The issue raised by the IECC Committee is something that's specifically prohibited by OSHA in
29 CFR 1910.303(a). The committee should not be relying on justification which violates of Federal Law.
In response to there being no requirement for the distribution of receptacle outlets in office spaces.
Cost effectiveness studies (e.g. Zhang2012) have found that the simply payback on this type of equipment is between 1.5 and
9 years for small and large offices, which take into account the most comprehensive information on office plug load types,
installation densities, usage pattersn, and power states based on field surveys and monitoring (Kawamoto 2000, 2001;
Moorefield, Frazer & Bendt 2011; Roberson 2002, 2004; Roth 2002, 2004; Sanchez 2007; Webber 2001, 2005).
While it is true there's not requirement for receptacle density, an office designer will ensure there is an appropriate distribution
of receptacles in order to effectively accomplish the mission of the office. There's no evidence that the distribution of receptacle
outlets, and controlling some of them has any adverse impact on the utility of this requirement.
A CASE initiative study for CA Title 24-0213 found that smaller offices (10,000 swft) had an annual electrical savings of 4,900
kwh/year and a demand savings of 1.97 kW. Based on installed costs and utilization of lighting control system elements already
installed, the simple payback was 4.2 years. For larger office buildings (175,000 sqft) the annual electrical savings were
107,000 kwh/year and a demand savings of 23.6 kW for a simple payback of 2.4 years.
It is a common misconception that office plug loads are decreasing because of more efficient technology. Miscellaneous Energy
Loads in Buildings report number A133 of June 2013 by ACEEE extensively studied the growing energy consumption and
demand which receptacle loads will play in the future as other energy efficiency of lighting, HVAC, envelope continues to be
driven down by codes and advancement in technology. It states "After space conditioning, MELS are the biggest category of
energy use in buildings."..."For instance, saving 50% of the energy from MELSs is approximately equivalent to eliminating U.S.
oil imports from the Middle East." Regardless of the known benefits of receptacle control requirements in ASHRAE 90.1,
California Title 24 and the state of Washington code, the IECC has no requirements to address this growing energy
consumption category, and proven receptacle control technologies and payback should be implemented. The study highlights
how a move to more efficient products on the market would make a substantial impact. Therefore receptacle control is a safety
net for efficiency and reduces energy consumption on efficient and less efficient receptacle powered devices alike.
A GSA Green Proving Ground Program study conducted in 8 buildings with monitored receptacle control through market
available plug strips found "Results underscored the effectiveness of schedule-based functionality, which reduce plug loads at
workstations by 26%, even through advanced computer power management was already in place, and nearly 50% in printer
room and kitchens." In the study buildings, receptacle loads averaged 21% of building energy use and monitored more than
295 devices over three different test periods to validate the findings. It found payback through timer scheduled control of
kitchens of 0.7 years, printer rooms of 1.1 years and miscellaneous devices in 4.1 years. At workstations, the payback was 7.8
years.
A study done on "Office Space Plug Load Profiles and Energy Savings Interventions" at the University of Idaho and presented
at the ACEEE summer Study in 2012 found that average savings of 0.60 kWh/SF Yr with plug strip control interventions. This
study provided guidance for utility programs to assist with development of plug load efficiency measures and was based on a
more detailed report, "Plug Load Profiles" (Acker, B. et. al. 2012).
The DOE Better Buildings program issued a December 2015 "Decision Guides for Plug and Process Loads Controls" to help
educate and guide decision processes for effective receptacle based load control. It highlights that "Plug and Process Loads"
account for 33% of the total energy consumed by commercial buildings. It sites seven decision strategies including that of
Integrated plug load controls with other building systems as one of the largest for energy savings across most building types for
whole-building retrofit and new construction categories

Bibliography:
Acker, B., Duarte, C., Van Den Wymelenberg, K., 2012, Office Space Plug Load Profiles and Energy Savings Interventions.
aceee.org/files/proceedings/2012/data/papers/0193-000277.pdf
Kawamoto, K., Koomey, J., Nordman, B., Brown, R., Piette, MA., and Meier, A. 2000. Electricity Used by Office Equipment and
Network Equipment in the U.S. LBNL-45917. Lawrence Berkeley National Laboratory.
Kawamoto, K., Koomey, J., Nordman, B., Brown, R., Piette, MA., Ting, M., Meier, A. 2001. Electricity Used by Office Equipment
and Network Equipment in the U.S.: Detailed report and appendices. LBNL-45917. Lawrence Berkeley National Laboratory.
Moorefield, L., Frazer, B., and Bendt, P. 2011. Office Plug Load Field Monitoring Report. CEC-500-2011-10, California Energy
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Commission Roberson, J., Homan, G., Mahajan, A., Nordman, B., Webber, C., Brown, R., McWhinney, M., Koomey, J. 2002.
Energy Use and Power Levels in New Monitors and Personal Computers. LBNL-48581. Lawrence Berkeley National
Laboratory.
Roberson, J., Webber, C., McWhinney, M., Brown, R., Pinckard, M., and Busch, J. 2004. After-hours Power Status of Office
Equipment and Energy Use of Miscellaneous Plug-Load Equipment. LBNL-53729-Revised. Lawrence Berkeley National
Laboratory.
Roth, K., Goldstein, F., Kleinman, J. 2002. Energy Consumption by Office and Telecommunications Equipment in Commercial
Buildings Volume I: Energy Consumption Baseline. Arthur D. Little Reference No. 72895-00. DOE Contract No.: DE-AC0196CE23798. Arthur D. Little, Inc. prepared for Department of Energy.
Roth, K., Goldstein, F., Kleinman, J. 2004. Energy Consumption by Office and Telecommunications Equipment in Commercial
Buildings Volume II: Energy Savings Potential. TIAX Reference No. D0065-11.08. DOE Contract No.: DE-AM26-99FT40465.
TIAX LLC prepared for Department of Energy
Webber, C., Roberson, J., Brown, R., Payne, C., Nordman, B., Koomey, J. 2001. Field Surveys of Office Equipment Operating
Patterns. LBNL-46930. Lawrence Berkeley National Laboratory.
Webber, C., Roberson, J., McWhinney, M., Brown, R., Pinckard, M., Busch, J. 2005. After-hours Power Status of Office
Equipment in the USA. LBNL-57470. Lawrence Berkeley National Laboratory.
Zhang, Y., Bonneville, C., Higa, R. 2012. Integrated Lighting and Plug Load Controls.
http://aceee.org/files/proceedings/2012/data/papers/0193-000089.pdf ACEEE Summer Study on Energy Efficiency in Buildings.
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CE222-16
IECC: , C405.8 (New), C405.8.1 (New), C405.8.2 (New), C405.8.3 (New), C405.8.4 (New), C405.8.5 (New).
Proposed Change as Submitted
Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Association (mar_williams@nema.org)
2015 International Energy Conservation Code
Add new text as follows:
C405.8 Energy monitoring (Mandatory) Buildings with a gross conditioned floor area over 25,000 square feet shall comply
with Sections C405.8.1 through C405.8.5. Buildings shall be equipped to measure, monitor, record and report energy
consumption data for each end-use category required by Section C405.8.2.
Exception: Individual tenant spaces are not required to comply with this section provided that such spaces have their own
utility services and meters and have less than 5,000 square feet of conditioned floor area.
C405.8.1 Electrical energy metering Meters or other measurement devices shall be provided to collect electrical energy
consumption data for each end-use category required by Section C405.8.2. The electrical energy consumption data shall
include all electrical energy supplied to the building and its assocated site, including enegy for site lighting, parking,
recreational facilities, and other areas that serve the building and its occupants,
C405.8.2 End-use metering categories Meters or other approved measurement devices shall be provided to collect energy
use data for each end-use category specified in Table 405.8.2. These meters shall have the capability to collect energy
consumption data for the whole building or for each separately metered portion of the building. Where multiple meters are used
to measure any end-use category, the data acquisition system shall total all of the energy used by that category. Not more than
5 percent of the measured load for each of the end-use categories specified in Table 405.8.2 shall be from a load not within
that category.
Exceptions:
1. HVAC and water heating equipment serving only an individual dwelling unit does not require end-use metering.
2. End-use metering is not required for fire pumps, stairwell pressurization fans or any system that operates only during tesing
or an emergency.
3. End-use metering is not required for an individual tenant space having a floor area not greater than 2,500 square feet where
a dedicated source meter complying with Section C405.8.3 is provided.

Load Category
Total HVAC
system
Interior lightng
Exterior lighting
Plug loads
Process loads
Building
operations and
other
miscellaneous
loads

TABLE C405.8.2
ENERGY USE CATEGORIES
Description of energy use
Heating, cooling and ventilation including, fans, pumps, boilers, chillers and water heating. Energy used
by 120 volt equipment, or by 208/120 volt equipment that is located in a building where the main service is
480/277 VAC,need not be included in the total HVAC system energy use.
Lighting systems located within the building.
Lighting systems located on the building site but not withing the building.
Devices, appliances and equpment connected to convenience receptacle outlets
Any single load that is not included in an HVAC, lighting, or plug load category and that exceeds 5 percent
of the peak connected load of the whole building including, data centers, manufacturing equipment and
commercial kitchens.
The remaining loads not included elsewhere in this table including, vertical transportation systems,
automatic doors, motorized shading systems, ornamental fountains, ornamental fireplaces, swimming
pools, in-ground spas, and snow-melt systems.

C405.8.3 Meters Meters and other measurement devices required by this Section shall be confirgured to automatically
communicate energy consumption data to the data acquisition system required by Section C405.8.4. Source meters shall be
any digital-type meter. Lighting, HVAC and other building systems that can monitor their energy consumption shall not
require meters. Current sensors are an alternative to meters, provded that they have a tested accuracy of +/-2 percent.
Required metering systems and equipment shall have the capability to provide not less than hourly data that is fully integrated
into the data acquisition system and graphical energy report in accordance with Sections C405.8.4 and C405.8.5.
C405.8.4 Data acquisition systems A data acquisition system shall have the capability to store the data from the required
meters and other sensing devices for not less than 36 months. The data acquisition system shall have the capablity to store
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real-time energy consumption data and provide hourly, daily, monthly, and yearly logged data for each end-use category
required by Section C405.8.2.
C405.8.5 Graphical energy report A permanent reporting mechanism shall be provided in the building that can be
accessed by building operation and management personnel. The reporting mechanism shall have the capability to graphically
provide the energy consumption for each end-use category required by Section C405.8.2 for not less than every hour, day,
month and year for the previous 36 months.
Reason: This proposal saves energy by providing actionable and timely energy consumption data to building owners and
operators. For large buildings, this data is further broken out by the major sub-systems (HVAC, lighting, process loads, and
plug loads). Estimates in available literature of the energy savings to be expected from metering and monitoring systems vary
from 2% to 15%. The effectiveness of each system depends on owners and facility managers observing and acting upon the
data provide. Additionally, the 2013 version of ASHRAE sTD. 90.1 and several state energy codes requie energy monitoring.
Cost Impact: Will increase the cost of construction
The requirement will increase cost due to the energy monitoring equipment that will be added to the building. However, this
added cost will be recovered in the reduction of energy cost from monitoring energy consumption levels of various energy
consuming systems and compare them to previous levels. A Navigant Consulting recent study shows that by introducing sub‐
metering in the multi‐residential sector, the average electricity use is reduced by 34% for non‐electrically heated buildings, and
by 27% for electrically heated buildings. There are few measures available today that can reduce electricity use to this degree
without the associated costs of major infrastructure upgrades
CE222-16 :
C405.8 (NEW)WILLIAMS11605
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is no way that this text can or will be enforced to verify that it is being implemented. There is no
analysis to indicate the benefits verses the costs of these requirements. The exception to C405.8 exempts tenant spaces with less
than 5000 sq ft but does not exempt penthouse dwellings over 5000 sq ft, which should not be subject to these requirements. The
exception to C405.8 conflicts with exception #3 of C405.8.2. System failures will be evident without the need for these
requirements.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Association
(mar_williams@nema.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C405.8.2 End-use metering categories Meters or other approved measurement devices shall be provided to collect energy
use data for each end-use category specified in Table 405.8.2. These meters shall have the capability to collect energy
consumption data for the whole building or for each separately metered portion of the building. Where multiple meters are used
to measure any end-use category, the data acquisition system shall total all of the energy used by that category. Not more than
5 percent of the measured load for each of the end-use categories specified in Table 405.8.2 shall be from a load not within
that category.
Exceptions:
1. HVAC and water heating equipment serving only an individual dwelling unit does not require end-use metering.
2. End-use metering is not required for fire pumps, stairwell pressurization fans or any system that operates only during tesing
or an emergency.
3. End-use metering is not required for an individual tenant space having a floor area not greater than 2,500 5,000 square feet
where a dedicated source meter complying with Section C405.8.3 is provided.
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Commenter's Reason: The proposal was modified to reflect the request of the committee to make the exception for C405.8.2
consistent with the exception for C405.8.
The investment made for the infrastructure of a building in order to comply with the IECC is significant. The assumption that is
currently made upon commissioning a facility is that energy efficiency measures will not degrade, or go out of calibration, over
time and their energy consumption will not increase as time passes from the time they were commissioned. Such an
assumption is completely inaccurate and any payback assumed for energy efficient infrastructure investments will be
lengthened, thereby reducing the ROI and increasing the payback period. The only means to retain the energy performance of
a building is to continuously monitor energy consumption levels of various energy consuming systems and compare them to
previous levels. Monitoring sub-systems provides key indications when changes have been made or systems are not operating
to specification, which increases energy consumption. Examples include, but are not limited to:
1.
2.
3.
4.

Increased energy consumption in HVAC system loads will point to failures in motors, drive systems, bearings, etc.
Degrading building envelope.
Configuration changes to the building that may drive increased energy consumption.
Increase of energy consumption from lighting loads may indicate changes in arrangement of the office space that resulted
in reduced lighting driving the installation of more lighting above permitted energy code levels, failure of occupant sensors,
inappropriate lighting schedules, lamps that need to be replaced or cleaned, etc.
5. Monitoring plug loads will indicate when computer equipment is left on during non-working hours and use of space heaters
that compromise the efficiency of the facility due to set points on the HVAC system.The requirements in this proposal save
energy by continually monitoring and reporting actionable energy consumption data to building owners and operators. For
large buildings, this data is further broken out by the major sub-systems (HVAC, lighting, process loads, and plug loads).
The GSA-HPGB 2015 estimates potential savings of 1.16 billion kilowatt-hours for Federal buildings alone by using
submeters. Electricity Consumption And The Potential Economic And Environmental Impact On Ontario study's findings
are significant: by introducing sub‐metering in the multi‐residential sector, the average electricity use is reduced by 34%
for non‐electrically heated buildings, and by 27% for electrically heated buildings. There are few measures available today
that can reduce electricity use to this degree without the associated costs of major infrastructure upgrades.The 2013
version of ASHRAE Std. 90.1 and several state energy codes have recognized the benefits and require energy monitoring
to support a continual high level of performance from the energy efficient investment.
If sub‐metering were deployed in all currently bulk‐metered multi‐residential buildings, the annual potential electricity savings
following complete deployment over five years could be 3.3 TWh – more than all of the electricity produced from Ontario's wind
power facilities in 2010.
The 2012 Navigant Evaluation Of The Impact Of Sub‐Metering On Multiresidential
There are well documented studies that demonstrate the energy savings from submetering and monitoring systems

CE222-16
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CE224-16
IECC: C405.9.2.
Proposed Change as Submitted
Proponent : Duane Jonlin, Seattle Dept of Construction and Inspections (duane.jonlin@seattle.gov)
2015 International Energy Conservation Code
Revise as follows:
C405.9.2 Escalators and moving walks. Escalators and moving walks shall comply with ASME A17.1/CSA B44 and shall
have automatic controls configured to reduce speed to the minimum permitted speed in accordance with ASME A17.1/CSA B44
or applicable local code when not conveying passengers.
Exception: A power factor controller that reduces operating voltage in response to light loading conditions is an alternative to
the reduced speed function.
Reason: The requirement for escalators to reduce their speed when unoccupied is most effective for installations that
experience intermittent bursts of activity followed by longer periods of inactivity, such as at rail stations and performance
venues. Escalators that experience more frequent light loading during the course of the day, such as office buildings or
shopping malls, can benefit more from a "power factor controller," that maintains a consistent speed but requires less energy
while lightly loaded. A power factor controller is generally less expensive than speed reduction capability, and this proposal
allows a choice between the two technologies.
Cost Impact: Will not increase the cost of construction
Will in some cases decrease the cost of construction, as this exception permits an alternative that is generally less expensive.
CE224-16 :
C405.9.2JONLIN12133
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published reason statements.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C405.9.2 Escalators and moving walks. Escalators and moving walks shall comply with ASME A17.1/CSA B44 and shall
have automatic controls configured to reduce speed to the minimum permitted speed in accordance with ASME A17.1/CSA B44
or applicable local code when not conveying passengers.
Exception: A power factor controller variable voltage drive system that reduces operating voltage in response to light loading
conditions is an alternative to the reduced speed function.
Commenter's Reason: Power factor control technologies only affect the power factor of the energy consuming systems.
They do not affect the voltage of the motors.
Variable voltage drives do change the voltage. As described in the report published by the Airport Cooperative Research
Program in 2014, ACRP Report 117, sponsored by the Federal Aviation Administration, entitled Airport Escalators and
Moving Walkways—Cost-Savings and Energy Reduction Technologies, "A variable voltage drive (VVD) increases and
decreases the voltage delivered to the motor, directly affecting the energy consumption of the motor."

Bibliography: Airport Escalators and Moving Walkways—Cost-Savings and Energy Reduction Technologies, ACRP Report
117, Transportation Research Board / National Academy of Sciences, 2014, Chapter 3 (report pages 622), http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_117.pdf
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CE225-16
IECC: , C405.10 (New).
Proposed Change as Submitted
Proponent : jim edelson, representing New Buildings Institute (jim@newbuildings.org)
2015 International Energy Conservation Code
Add new text as follows:
C405.10 Energy distribution design and load type isolation in buildings. Energy distribution systems within, on, or
adjacent to and serving a building shall be designed such that each primary circuit, panel, feeder, piping system and supply
mechanism supplies only one energy use category as defined in Table 405.10. The energy use type served by each
distribution system shall be designated on the energy distribution system, and space shall be provided for installation of
metering equipment or other data collection devices, temporary or permanent, to measure their energy use. The energy
distribution system shall be designed to facilitate the collection of data for each of the energy use categories in Table 405.10.
Where there are multiple buildings on a building site, each building shall comply separately with the provisions of Section
405.10.
Exceptions:
1. Buildings designed and constructed such that the total usage of each of the energy use categories in Table 405.10 is
measured through the use of installed meters or other equivalent methods as approved.
2. Buildings less than 25000 square feet in total building floor area.
3. Up to 5% of the load for each energy end use described in Table 405.10 shall be allowed to be from other energy use
types.
4. Within Group I-2 occupancies, loads connected to critical life, safety and equipment branches shall be monitored
independently or in the aggregate.

Load category

TABLE C405.10
ENERGY USE CATEGORIES
Description of Energy Use

HVAC loads

All energy used to heat, cool, and provide ventilation to
the building including fans, pumps, boiler energy, chiller
energy and hot water used for space conditioning.

Lighting loads

All lighting energy used within the building.

Plug loads

All energy used by devices, appliances and equipment
connected to convenience receptacle outlets.

Process loads

Any single load that is not included in the HVAC, lighting,
or plug load category that exceeds 5 percent of the peak
connected load of the whole building including data
centers, manufacturing equipment and commercial
kitchens.

Building operations and other
miscellaneous loads

All energy used for building operations and other
miscellaneous loads not included in HVAC, Lighting,
Plug, and Process load categories including vertical
transportation systems, automatic doors, motorized
shading systems, ornamental fountains and fireplaces,
swimming pools, inground spas, snow-melt systems, and
exterior lighting that is mounted on the building or used
to illuminate building facades.

Reason: The commercial provisions of the 2015 IgCC and ASHRAE 90.1-2013 both include provisions that address separation
of load types and submetering based on those load types. ASHRAE 90.1 sets a threshold of 25000 square feet for these
requirements. The IgCC also sets a threshold of 25000 square feet for the submetering, but requires load segregation in the
design of electrical systems to facilitate future monitoring of those loads in all buldings.
The success of the IECC in improving the performance of energy components has increased the importance of operations in
achieving additional performance gains. Improving operations is dependent on good feedback about energy usage to
operators and occupants. As building performance becomes more dependent on usage data, and the processing and use of
this data becomes more widespread, it is important that in buildings designed for many decades to come the electrical systems
be designed to provide actionable energy use data. Since neither load segregation nor submetering are required in the 2015
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IECC, this proposal adds the language from the 2015 IgCC that requires buildings to at least have their electrical systems
designed to accommodate future monitoring of load type energy use, while adding the 5% exception based on the 90.1
approach.

Cost Impact: Will increase the cost of construction
This proposal will result in a nominal increase in construction cost. It represents a change in practice only for building designs
that do not already employ this or a similar distribution scheme. Most buildings in the size class subject to this requirement
already have distribution systems that employ feeders and sub-panels. These buildings will need to have their distribution
system designed differently so that the configuration of feeders and sub-panels follows the required load segregation scheme
instead of a different distribution scheme. There may be minor increased cost from the need to install additional dedicated subpanels or feeders. The 5% load mixing exemption should eliminate most instances of the need for long dedicated runs for
isolated heterogeneous loads (eg, a light in a remote HVAC equipment room).
CE225-16 :
C405.10 (NEW)EDELSON12404
Public Hearing Results

Committee Action:

Approved as Modified

Modification:
C405.10 Energy distribution design and load type isolation in buildings. Energy distribution systems within, on, or adjacent
to and serving a building shall be designed such that each primary circuit, panel, feeder, piping system and supply mechanism
supplies only one energy use category as defined in Table 405.10. The energy use type served by each distribution system shall
be designated on the energy distribution system, and space shall be provided for installation of metering equipment or other data
collection devices, temporary or permanent, to measure their energy use. The energy distribution system shall be designed to
facilitate the collection of data for each of the energy use categories in Table 405.10. Where there are multiple buildings on a
building site, each building shall comply separately with the provisions of Section 405.10.
Exceptions:
1. Buildings designed and constructed such that the total usage of each of the energy use categories in Table 405.10 is
measured through the use of installed meters or other equivalent methods as approved.
2. Buildings less than 25000 square feet in total building floor area.
3. Up to 5% of the load for each energy end use described in Table 405.10 shall be allowed to be from other energy use
types.
4. Within Group I-2 occupancies, loads connected to critical life, safety and equipment branches shall be monitored
independently or in the aggregate.
5. Dwelling units in compliance with C405.6

TABLE C405.10
ENERGY USE CATEGORIES
Load category Description of Energy Use
All Energy used to heat, cool, and provide ventilation to the building including fans, pumps, boiler
HVAC loads
energy, chiller energy and hot water used for space conditioning.
Lighting loads All Lighting energy used within the building.
Plug loads
All Energy used by devices, appliances and equipment connected to convenience receptacle outlets.
Any single load that is not included in the HVAC, lighting, or plug load category that exceeds 5 percent
Process loads of the peak connected load of the whole building including data centers, manufacturing equipment and
commercial kitchens.
Building
All Energy used for building operations and other miscellaneous loads not included in HVAC, Lighting,
operations
Plug, and Process load categories including vertical transportation systems, automatic doors, motorized
and other
miscellaneousshading systems, ornamental fountains and fireplaces, swimming pools, inground spas, snow-melt
systems, and exterior lighting that is mounted on the building or used to illuminate building facades.
loads
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Committee Reason: Approval was based on the second paragraph of the proponent's published reason statements. This
proposal moves part-way toward submeter-ready buildings, leading to submetering implementation for valuable data. The
Modification to the table is to correct improper word usage. The Modification to C405.10 clarifies how multi-family buildings are
handled.

Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Further Modify as Follows:
2015 International Energy Conservation Code
C405.10 Energy distribution design and load type isolation in buildings. Energy distribution systems within, on, or
adjacent to and serving a new building shall be designed such that each primary circuit, panel, feeder, piping system
and supply mechanism supplies only one energy use category as defined in Table 405.10. The energy use type served by
each distribution system shall be designated on the energy distribution system, and space shall be provided for installation of
metering equipment or other data collection devices, temporary or permanent, to measure their energy use. The energy
distribution system shall be designed to facilitate the collection of data for each of the energy use categories in Table 405.10.
Where there are multiple buildings on a building site, each new building shall comply separately with the provisions of Section
405.10.
Exceptions:
1. Buildings designed and constructed such that the total usage of each of the energy use categories in Table 405.10 is
measured through the use of installed meters or other equivalent methods as approved.
2. Buildings less than 25000 square feet in total building floor area.
3. Up to 5 10% of the load for each energy end use described in Table 405.10 shall be allowed to be from other energy
use types.
4. Within Group I-2 occupancies, loads connected to critical life, safety and equipment branches shall be monitored
independently or in the aggregate.
5. Dwelling units in compliance with C405.6.

Load category
HVAC loads
Lighting loads
Plug loads
Service Water Heating
Process loads

Building operations and other
miscellaneous loads
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TABLE C405.10
ENERGY USE CATEGORIES
Description of Energy Use
Energy used to heat, cool, and provide ventilation to the
building including fans, pumps, boiler energy, chiller
energy and hot water used for space conditioning.
Lighting energy used within the building.
Energy used by devices, appliances and equipment
connected to convenience receptacle outlets.
Energy used to produce hot water for uses other than
space heating.
Any single load that is not included in the HVAC, lighting,
or plug load category that exceeds 5 percent of the peak
connected load of the whole building including data
centers, manufacturing equipment and commercial
kitchens.
Energy used for building operations and other
miscellaneous loads not included in HVAC, Lighting,
Plug, and Process load categories including vertical
transportation systems, automatic doors, motorized
shading systems, ornamental fountains and fireplaces,
swimming pools, inground spas, snow-melt systems, and
exterior lighting that is mounted on the building or used
to illuminate building facades.
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Commenter's Reason: This proposal clarifies that this requirement only applies to new buildings. To be consistent with
language in ASHRAE 90.1, it changes the 5% threshold to 10%, which account for possible changes in activities or equipment
in mutli-tenant buildings.
It also creates a separate category for metering of service water heating. In certain building types, such as hotels, restaurants,
gyms, dorms, carwashes, and laundromats, service water heating will consume a significant amount of the building's energy.

Proponent : Steven Orlowski, representing Building Owners and Managers Association International
(sorlowski@boma.org) requests Disapprove.
Commenter's Reason: BOMA is submitting the public comment to overturn the committees action. To be clear, this proposal
does not reduce or improve the energy efficiency in buildings. This proposal requires the electrical distribution system to be
designed in such a manner that allows the future installation of monitoring equipment. This will result in future building
needlessly having to seperate the various electrical feeders to equipment resulting in more distribution panels, additional
branch and feeder circuits, which does nothing to improve the efficiency in the building.
CE225-16
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CE228-16
IECC: C405.10 (New).
Proposed Change as Submitted
Proponent : Eric Makela, Cadmus Group, representing Northwest Energy Codes Group
2015 International Energy Conservation Code
Add new text as follows:
C405.10 Controlled receptacles. (Mandatory) Not less than 50 percent of all 125 volt 15- and 20-ampere receptacles
installed in private offices, open offices, conference rooms, rooms used primarily for printing andcopying functions, breakrooms,
individual workstations, and classrooms, including those installed in modular partitions and modular office workstation systems,
shall be controlled as specified in this section. In rooms larger than 200 square feet (19 m2), a controlled receptacle shall be
located within 72 inches (1.8 m) of each uncontrolled receptacle. Controlled receptacles shall be visibly differentiated from
standard receptacles and shall be controlled by one of the following automatic control devices:
1. An occupant sensor that turns receptacle power off when occupants have not been detected for a period not longer
than 20 minutes.
2. A time-of-day operated control device that turns receptacle power off at specific programmed times and that can be
programmed separately for each day of the week. The control device shall be capable of providing an independent
schedule for each portion of the building not to exceed 5,000 square feet (2,323 m2) and not to exceed one full floor.
The device shall be capable of being overridden for periods of up to two hours by a timer taht can be accessed by the
occupants. Any individual override switch shall control the controlled receptacles for a an area not to exceed 5,000
2
square feet (465 m ). Override switches for controlled receptacles shall not be precluded from controlling the lighting
within the same area.
Exception: Receptacles designated for specific equipment requiring 24-hour operation, for building maintenance functions, or
for specific safety or security equipment are not required to be controlled by an automatic control device and are not required to
be located within 72 inches (1.8 m) of a controlled receptacle.
Reason: The code change proposal would require that 50% of receptacles installed in private offices, open offices, conference
rooms, rooms used primarily for printing and/or copying functions, breakrooms, individual workstations, and classrooms,
including those installed in modular partitions and modular office workstation systems be controlled either by an occupancy
sensor or a time-of-day control device. The estimated savings are estimated to be 0.49 kWh/ft2 in small office and 0.61 kWh/ft2
in large office spaces through reduced equipment run times and other plug loads that are connected to the receptacle. These
requirements are currently in ASHRAE Standard 90.1-2010 and 2013, in the Washington State Nonresidential Energy Code
and the Seattle Energy Code.

Bibliography:
http://www.energy.ca.gov/title24/2013standards/prerulemaking/documents/current/Reports/Nonresidential/Lighting_Controls_Bldg_Power/2013_
Cost Impact: Will increase the cost of construction
Costs were estimated to be $0.26/ft2 in small office and $0.19/ft2 in large office.
CE228-16 :
C405.10 (NEW)MAKELA12496
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was based on the action taken on CE296-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Eric Makela, representing Northwest Energy Codes Group (eric.makela@cadmusgroup.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
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2015 International Energy Conservation Code
C405.10 Controlled receptacles. (Mandatory) Not less than 50 percent of all 125 volt 15- and 20-ampere receptacles
installed in private offices, open offices, conference rooms, rooms used primarily for printing andcopying and
copying functions, breakrooms, individual workstations, and classrooms, including those installed in modular partitions and
modular office workstation systems, shall be controlled as specified in this section. In rooms larger than 200 square feet (19
m2) Split duplex receptacles shall be provided, such that half of the receptacle device is controlled, or a controlled receptacle
shall be located within 72 12 inches (1.8 0.30 m) of each uncontrolled receptacle. Controlled receptacles shall be visibly
differentiated from standard receptacles and shall be controlled by one of the following automatic control devices:
1. An occupant sensor that turns receptacle power off when occupants have not been detected for a period not longer
than 20 minutes.
2. A time-of-day operated control device that turns receptacle power off at specific programmed times and that can be
programmed separately for each day of the week. The control device shall be capable of providing an independent
2
schedule for each portion of the building not to exceed 5,000 square feet (2,323 465 m ) and not to exceed one full
floor. The device shall be capable of being overridden for periods of up to two hours by a timer taht that can be
accessed by the occupants. Any individual override switch shall control the controlled receptacles for a an area not to
2
exceed 5,000 square feet (465 m ). Override switches for controlled receptacles shall not be precluded from
controlling the lighting within the same area.
Exception:
1. Receptacles designated for specific equipment requiring 24-hour operation, for building maintenance functions, or for
specific safety or security equipment are not required to be controlled by an automatic control device and are not required to be
located within 72 12 inches (1.8 m) of a controlled receptacle.
2. Non-controlled receptacles in a single modular workstation located not more than 72 inches from a controlled receptacle
serving that workstation.

C503.1 General. Alterations to any building or structure shall comply with the requirements of the code for new construction.
Alterations shall be such that the existing building or structure is no less conforming to the provisions of this code than the
existing building or structure was prior to the alteration. Alterations to an existing building, building system or portion thereof
shall conform to the provisions of this code as those provisions relate to new construction without requiring the unaltered
portions of the existing building or building system to comply with this code. Alterations shall not create an unsafe or hazardous
condition or overload existing building systems.
Alterations complying with ANSI/ASHRAE/IESNA 90.1. need not comply with Sections C402, C403, C404 and C405.
Exception: The following alterations need not comply with the requirements for new construction, provided the energy
use of the building is not increased:
1. Storm windows installed over existing fenestration.
2. Surface-applied window film installed on existing single-pane fenestration assemblies reducing solar heat gain,
provided the code does not require the glazing or fenestration to be replaced.
3. Existing ceiling, wall or floor cavities exposed during construction, provided that these cavities are filled with
insulation.
4. Construction where the existing roof, wall or floor cavity is not exposed.
5. Roof recover.
6. Air barriers shall not be required for roof recover and roof replacement where the alterations or renovations to
the building do not include alterations, renovations or repairs to the remainder of the building envelope.
7. Alterations that replace less than 50 percent of the luminaires in a space, provided that such alterations do not
increase the installed interior lighting power.
8. Alterations to receptacles in spaces identified in Section C405.10.
Commenter's Reason: This public comment modifies the requirement for the location of controlled receptacles in relation to
non-controlled receptacles. The opponents argued that occupants of spaces that are required to have controlled receptacles
would "daisy chain" power strips and extension cords from the non-controlled receptacles to their office equipment to avoid
their equipment from being automatically turned off. Under the current proposal the uncontrolled receptacle could be located
within 72" from the controlled receptacle creating the potential for daisy chaining, potentially creating an unintended hazard in
the workplace. The proposed change, adopted by the Seattle Nonresidential Energy Code, would eliminate this issue by
requiring that either a split receptacle be installed that would contain both a controlled and uncontrolled receptacle, or the
uncontrolled receptacle be located no more than 12" from the controlled receptacle.
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The proposed modification also exempts alterations to spaces that are identified in this proposal from needing to meet the
controlled receptacle requirement. This removes a potential issue that was identified by the enforcement industry from this
requirement.
Based on a report from the U.S. Department of Energy's Pacific Northwest National Laboratory, office equipment is one of the
highest energy costs in typical buildings representing 29% of the total cost on a building (see link to report and also Figure 2).

http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-24043.pdf
(http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-24043.pdf)
While the efficiency of office equipment is increasing it still represents a proportionally higher percentage of energy usage in
buildings today.

Figure 2. End-use cost for buildings in all U.S. climate zones
The code change proposal would require that 50% of receptacles installed in private offices, open offices, conference rooms,
rooms used primarily for printing and/or copying functions, breakrooms, individual workstations, and classrooms, including
those installed in modular partitions and modular office workstation systems be controlled either by an occupancy sensor or a
time-of-day control device. The estimated savings are estimated to be 0.49 kWh/ft2 in small office and 0.61 kWh/ft2 in large
office spaces through reduced equipment run times and other plug loads that are connected to the receptacle. These
requirements are currently in ASHRAE Standard 90.1-2010 and 2013, in the Washington State Nonresidential Energy Code
and the Seattle Energy Code.
Additional First Cost:
Costs were estimated to be $0.26/ft2 in small office and $0.19/ft2 in large office. Primary source:
2013_CASE_NR_Plug_Load_Circuit_Control_Oct_2011.pdf. 2013 California Building Energy Efficiency Standards

CE228-16
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CE229-16
IECC: C406 (New), C406.1 (New).
Proposed Change as Submitted
Proponent : Craig Conner, representing self (craig.conner@mac.com)
2015 International Energy Conservation Code
Add new text as follows:
SECTION C406 ELECTRIC VEHICLE CHARGER READY
C406.1 Electric vehicle charger ready. For parking lots and parking garages having more than 100 vehicle parking spots,
electrical conduit or other wiring method shall be installed for the future installation of not less than four Level 2 or 3 electric
vehicle chargers for each increment of 100 parking spots.
Reason:
The goal of this proposal is to have new parking lots and garages be electric-vehicle (EV) charging-station ready. Trenching
and other methods of installing the electrical connections to charging stations can be prohibitive after the construction of the
parking is complete.

Cost Impact: Will increase the cost of construction
This will increase the cost of construction. One of the largest cost variables is the distance between the breaker box and the
charging locations. Cost for the simplest option, conduit and electrical capacity sufficient for level 2 charing, could easily be
$500 to $3000 per charging station location, which provides a significant incentive to locate the potential charging stations
close to the breaker box. This cost estimate does not include the EV charging hardware.
Costs are estimated from Figure 2 of http://cleantechnica.com/2014/05/03/ev-charging-station-infrastructure-costs/

CE229-16 : C406 CONNER13653
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This subject is not within the scope of the code. It is a feature related to vehicles, not the
building construction.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Foster (cfoster20187@yahoo.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C406.1 Electric vehicle charger ready. For parking lots and parking garages having more than 100 200 vehicle parking
spots, electrical raceways conduit or other wiring method methods shall be installed for the future installation of not less than
four Level 2 or 3 two electric vehicle chargers charging stations, with a rated input voltage of 220 or greater, for each
increment of 100 200 parking spots.
Commenter's Reason: The IECC should address transportation energy. Transportation accounts for nearly one quarter of all
energy consumed in the world.
This public comment modifies (relaxes) the requirement in the original proposal by increasing the threshold from buildings with
100 parking spaces to buildings with 200 parking spaces. in addition, it reduces the number of chargers from four to two. Also,
this public comment eliminates any confusion that might arise with respect to the phrase "Level 2 or Level 3 charger."
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Public Comment 2:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C406.1 Electric vehicle charger ready. For parking lots and parking garages having more than 100 500 vehicle parking
spots, electrical raceways conduit or other wiring method methods shall be installed for the future installation of not less than
four Level 2 or 3 one electric vehicle chargers charging station for each increment with a rated input voltage of 100 parking
spots 220 or greater.
Commenter's Reason: The energy used to transport people, products, and services to buildings can be very significant.
Infrastructure that allows more people to use alternative fueled vehicles will reduce the energy and emissions associated with
the transportation of people and products to and from the building.
This public comment revises the proposal by increasing the minimum threshold to 500 parking spaces and requiring
infrastructure for only 1 electric vehicle charger. Buildings that have 500 or more parking spots will always (or almost always)
need to provide lighting for the vehicles, so electric conduits and wiring infrastructure will already be used. There will only be a
small incremental cost to add infrastructure for a single EV charger.
According to the DOE's Alternative Fuels Data Center, there were 13,962 public EV charging stations and 34,464 charging
outlets as of July 11, 2016. Nearly all of them have been installed at or near existing buildings. Some of these facilities have
fewer than 100 parking spots (such as Walgreen's drug stores). Therefore, requiring infrastructure for one EV charger should
not be a problem for buildings with at least 500 parking spaces.

Bibliography: DOE AFDC Alternative Fueling Station Locator
http://www.afdc.energy.gov/locator/stations/results?fuel=ELEC

Proponent : Keith Dennis (keith.dennis@nreca.coop) requests Approve as Submitted.
Commenter's Reason: Electric transporation is rapidly becoming common and the IECC should keep pace. This proposal, as
submitted, is not onerous considering the energy and environmental benefits associated with the proposal.
CE229-16
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CE231-16
IECC: C406, C406.1.
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
SECTION C406 ADDITIONAL EFFICIENCY PACKAGE AND RENEWABLE ENERGY SUPPLY OPTIONS
C406.1 Requirements. Buildings shall comply with at least one of the following:
1. More efficient HVAC performance in accordance with Section C406.2.
2. Reduced lighting power density system in accordance with Section C406.3.
3. Enhanced lighting controls in accordance with Section C406.4.
4. On-site supply of renewable energy in accordance with Section C406.5.
4. On-site production of renewable energy in accordance with Section C406.5, in addition to compliance with any other
item listed in this section.
5. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.
6. High-efficiency service water heating in accordance with Section C406.7.
Reason: This proposal clarifies the options availalbe in this section, and ensures that the building energy systems will be more
efficient. At the current time, a building owner has a choice of increasing energy efficiency or producing renewable energy
under C406. Under current federal and state policies, in many situations, it will cost less (on an after-tax basis) to produce
renewable energy than to make the building more energy efficient.
Producing renewable energy is good, but it does not make any of the building energy consuming systems more energy
efficient.
Under this proposal, if a building owner decides to produce energy on-site, it does not absolve them from making the building
more energy efficient.

Cost Impact: Will increase the cost of construction
If a building owner chooses to produce renewable energy, then the costs will go up as the owner will be required to comply with
at least one additional option that improves the energy efficiency of the building.
CE231-16 : C406ROSENSTOCK11780
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: If renewable energy is being provided, the building should be given credit for it in the IECC as currently
stated in the text.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
SECTION C406 ADDITIONAL EFFICIENCY AND RENEWABLE ENERGY SUPPLY PRODUCTION OPTIONS
C406.1 Requirements. Buildings shall comply with at least one of the following:
1. More efficient HVAC performance in accordance with Section C406.2.
2. Reduced lighting power density system in accordance with Section C406.3.
3. Enhanced lighting controls in accordance with Section C406.4.
4. On-site production of renewable energy in accordance with Section C406.5, in addition to compliance with any other
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item listed in this section.
5. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.
6. High-efficiency service water heating in accordance with Section C406.7.
Commenter's Reason: This modification now clarifies the language in this section. It now does not add a new requirement.
It changes the word "supply" to "production", since the energy produced by the on-site renewable energy system may not only
supply the building (some or all of it may be exported to an energy grid or to another building, and some or all of it may be
stored for use at a later date).
CE231-16
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CE232-16
IECC: C406.1.
Proposed Change as Submitted
Proponent : jim edelson (jim@newbuildings.org)
2015 International Energy Conservation Code
Revise as follows:
C406.1 Requirements. Buildings shall comply with at least one two of the following:
1. More efficient HVAC performance in accordance with Section C406.2.
2. Reduced lighting power density system in accordance with Section C406.3.
3. Enhanced lighting controls in accordance with Section C406.4.
4. On-site supply of renewable energy in accordance with Section C406.5.
5. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.
6. High-efficiency service water heating in accordance with Section C406.7.
Reason: The flexibility of Section C406 has been steadily increasing since it was first included in the 2012 IECC. There were
three Section C406 packages in the 2012 IECC and six packages in the 2015 IECC. There is a proposal to increase the
number of packages in the 2018 IECC to nine. In order to ensure that jurisdictions are achieving sufficient energy savings
from their new building stock to meet their policy goals, while at the same time providing projects with the flexibility of a "menu"
of measures to achieve the additional energy savings, this proposal increases the requirement to two packages. The
Washington 2016 energy code increased the requirement to two packages as one action to make progress towards the state's
legislated energy policy goals.
Cost Impact: Will increase the cost of construction
A study was prepared by Skanska USA in September 2015 to analyze the cost of the additional package for Washington. The
study is posted on the Washington State Building Code Council website.
The pricing included in the study is the direct cost of construction materials and labor including standard markups. The work is
priced in 2015 dollars for work within the state of Washington. All work is assumed to be new construction and part of a larger
scope of work for that trade. The six building prototypes chosen represent the typical sizes in each building typology along with
the most common structure, skin and mechanical systems. Standard design parameters for zoning, tonnage and CFM
determination were used to determine the premiums for mechanical system upgrades. Pricing assumes a competitive
procurement method with at least 3 bidders.The analysis applied a subset of the nine packages to each of the six prototypes. A
majority of the results ranged from $0 per square foot (reduced LPDs) to $1.76 per square foot (Dedicated Outdoor Air Supply).
At least 2 packages under $1.00 per square foot were available for each of the six prototypes.

CE232-16 :
C406.1EDELSON12745
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Wwithout a cost/ benefit analysis, it is unclear that the proposal provides energy savings.
Assembly Motion:
Online Vote Results:
Support: 23.87% (53) Oppose: 76.13% (169)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : jim edelson, representing new building institute (jim@newbuildings.org) requests Approve as
Submitted.
Commenter's Reason: The Section 406 packages provide maximum flexibility for increasing the energy savings in the IECC.
The number of packages to choose from has been steadily increasing since first introduced in the 2012 IECC, and likely
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approval of the CE 230 proposal in this cycle will increase this range of choices again. Some states, such as Washington,
have already increased the requirement to two packages in their current code, and other states are considering it, because
Section 406 provides the most straightforward approach to increase stringency within the regulatory scope of the IECC.
Proponent : Amanda Hickman, InterCode Incorporated, representing Air Movement Control Association International
(amanda@intercodeinc.com) requests Disapprove.
Commenter's Reason: The Air Movement and Control Association International (AMCA) agrees with the ICC Technical
Committee's recommendation on this proposal and also their rationale for the disapproval, "without a cost/ benefit analysis, it is
unclear that the proposal provides energy savings."
Furthermore, some of the options listed are not appropriate for every region or climate zone of the country. Being that the IECC
is used as a template for the entire country, going from requiring one option to two is inappropriate. For these reasons we
recommend upholding the Committee's action for disapproval.

CE232-16
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CE233-16
IECC: C202 (New), C406.1.
Proposed Change as Submitted
Proponent : Charles Foster, representing Steffes Corporation (cfoster20187@yahoo.com)
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
ENERGY STORAGE SYSTEM. Equipment that is designed for and capable of receiving, storing and discharging energy.
Energy storage systems include chemical batteries, flywheels and thermal storage systems.
Revise as follows:
C406.1 Requirements. Buildings shall comply with at least one of the following:
1. More efficient HVAC performance in accordance with Section C406.2.
2. Reduced lighting power density system in accordance with Section C406.3.
3. Enhanced lighting controls in accordance with Section C406.4.
4. On-site supply of renewable energy in accordance with Section C406.5.
5. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.
6. High-efficiency service water heating in accordance with Section C406.7.
7. An energy storage system is provided. Where an energy storage system is used as a means to comply with item 7, the
following information shall be submitted to the code official for review:
7.1. A narrative describing the operation of the energy storage system that identifies the building end use loads
being supplied by the energy storage system and the storage medium used.
7.2. A list of energy storage system components.
7.3. A calculation that indicates the maximum charge level in kilowatt-hours (kWh), maximum electric charge rate in
kilowatts (kW) and electric or thermal discharge rate kilowatts (KW) of the system.
7.4. The name of the utility, independent transmission operator (ISO), or regional transmission organization (RTO)
that will control the energy storage system.
7.5. Whether the energy storage system is to be dispatched by the serving grid operator, or micro-grid operator for
frequency regulation, renewable integration, or grid stabilization purposes.
Reason: For many years, energy storage has played an important role in the develoment of safe, reliable electric grids in North
America. These traditional roles have included thermal energy space and water heater storage programs by electric utilities to
manage power supply and demand while providing affordable – and sometimes even negative –operating costs for consumers.
More recently, however, Energy storage has taken on an even more important role as buildings move toward netzero
energy. Without cost effective energy storage, the development of grid-scale renewable energy is limited. Additionally,
electric grid operators are struggling to balance the addition of renewable energy from wind and solar with their customer
demands -- often renewable energy production peaks when customer demand is low. Electric grid imbalances caused by the
addition of renewable energy during periods of low customer demand threaten grid stability.
For these reasons and others, the U.S. Department of Energy, Federal Energy Regulatory Commission, state public
service commissions, ISO's and RTO's and others are giving great attention to energy storage.
This proposal is a baby step towards merging building science with the growing need for energy storage. In effect, this
proposal simply states that, if a building is to be used as an energy storage facility, there are a few details that need to be
provided to the authority having jurisdiction. The requirements are minimal and are things that are well known in the energy
storage community.
It is anticipated that once this section is established it will be modified with more details in future editions of the IECC but for
the moment it would serve as a placeholder for this issue of rapidly growing importance. It would also help to establish the
IECC's
bona fides as a leader in the green building arena.

Bibliography: See article at:
http://www.pjm.com/about-pjm/exploring-tomorrows-grid/electricity-storage.aspx?p=1 for information on the value of ETS in the
PJM
Interconnection service territory.
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See article at
http://www.sustainablebusinessoregon.com/articles/2012/04/bonneville-power-calls-for-first -wind.html?page=all for information
on
Bonneville Power curtailment of wind generation amounting to almost 100,000 MWH's in 2011.
See Kema Consulting report (Commissioned by the U.S. Department of Energy under the supervision of Sandia National
Laboratory) noting significant reduction in carbon emissions at http://prod.sandia.gov/techlib/accesscontrol.cgi/2008/088229.pdf.
See http://www.steffes.com/off-peak-heating/ets.html for more information on utility benefits of WTS, including energy savings
associated with thermal storage and frequency regulation.
See Sandia National Laboratory website at http://www.sandia.gov/ess/ for information on the contributions of energy storage to
electric grid stability.
For a detailed description of frequency regulation in North America see Department of Energy / National Energy Technology
Laboratory Report Frequency Instability Problems in North American Interconnections, DOE/NETL-2011/1473, Final Report
dated May 1, 2011 found at http://www.netl.doe.gov/energy-analyses/pubs/TransmissionFreqProb.pdf

Cost Impact: Will not increase the cost of construction
This proposal expands the options available for builders and does not impose any additional requirements. Thus, it does not
increase the cost of construction.
CE233-16 :
C406.1FOSTER13417
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This text belongs in a new Section 406 as opposed to in this list of requirements. There is concern for the
lack of product safety standards for this technology. The text does not refer to some other text that will ensure code compliance.
The code text should state the allowed source of the energy that is being stored and may need to specify minimum system
efficiencies.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C406.1 Requirements. Buildings shall comply with at least one of the following:
1. More efficient HVAC performance in accordance with Section C406.2.
2. Reduced lighting power density system in accordance with Section C406.3.
3. Enhanced lighting controls in accordance with Section C406.4.
4. On-site supply of renewable energy in accordance with Section C406.5.
5. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.
6. High-efficiency service water heating in accordance with Section C406.7.
7. An energy storage system is provided. Where an energy storage system is used as a means to comply with item 7, the
following information shall be submitted to the code official for review:
7.1. A narrative describing the operation of the energy storage system that identifies the building end use loads
being supplied by the energy storage system and the storage medium used.
7.2. A list of energy storage system components.
7.3. A calculation that indicates the energy savings, the maximum charge level in kilowatt-hours (kWh), maximum
electric charge rate in kilowatts (kW) and electric or thermal discharge rate kilowatts (KW) of the system.
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7.4. The name of the utility, independent transmission operator (ISO), or regional transmission organization (RTO)
that will control the energy storage system.
7.5. Whether the energy storage system is to be dispatched by the serving grid operator, or micro-grid operator for
frequency regulation, renewable integration, or grid stabilization purposes.
Commenter's Reason: This modification will make this proposal easier to enforce (in case the system is installed in an area
that is not currently being served an ISO or RTO, or is not being controlled by a utility). It also requires that the building owner
or designer calculate the energy savings associated with the system.
Proponent : Charles Foster (cfoster20187@yahoo.com) requests Approve as Submitted.
Commenter's Reason:
Energy storage is rapidly gaining recognition as an important component of the transition to reduced carbon energy sources.
The Committee recognized its importance during the spring hearing and offered administrative suggestions of how they thought
energy storage might fit into the IECC. This public comment attempts to address the Committee's thoughts by creating a
new chapter in section 406.
Original reason in monograph:
For many years, energy storage has played an important role in the develoment of safe, reliable electric grids in North America.
These traditional roles have included thermal energy space and water heater storage programs by electric utilities to manage
power supply and demand while providing affordable – and sometimes even negative –operating costs for consumers. More
recently, however, Energy storage has taken on an even more important role as buildings move toward netzero. Without cost
effective energy storage, the development of grid-scale renewable energy is limited. Additionally, electric grid operators are
struggling to balance the addition of renewable energy from wind and solar with their customer demands -- often renewable
energy production peaks when customer demand is low. Electric grid imbalances caused by the addition of renewable energy
during periods of low customer demand threaten grid stability. For these reasons and others, the U.S. Department of Energy,
Federal Energy Regulatory Commission, state public service commissions, ISO's and RTO's and others are giving great
attention to energy storage. This proposal is a baby step towards merging building science with the growing need for energy
storage. In effect, this proposal simply states that, if a building is to be used as an energy storage facility, there are a few
details that need to be provided to the authority having jurisdiction. The requirements are minimal and are things that are well
known in the energy storage community. It is anticipated that once this section is established it will be modified with more
details in future editions of the IECC but for the moment it would serve as a placeholder for this issue of rapidly growing
importance. It would also help to establish the IECC's bona fides as a leader in the green building arena.

Bibliography: See article at: http://www.pjm.com/about-pjm/exploring-tomorrows-grid/electricity-storage.aspx?p=1 for
information on the value of ETS in the PJM Interconnection service territory.
See article at http://www.sustainablebusinessoregon.com/articles/2012/04/bonneville-power-calls-for-first -wind.html?page=all
for information on Bonneville Power curtailment of wind generation amounting to almost 100,000 MWH's in 2011.
See Kema Consulting report (Commissioned by the U.S. Department of Energy under the supervision of Sandia National
Laboratory) noting significant reduction in carbon emissions at
http://prod.sandia.gov/techlib/accesscontrol.cgi/2008/088229.pdf. See http://www.steffes.com/off-peak-heating/ets.html for
more information on utility benefits of WTS, including energy savings associated with thermal storage and frequency regulation.
See Sandia National Laboratory website at http://www.sandia.gov/ess/ for information on the contributions of energy storage to
electric grid stability. For a detailed description of frequency regulation in North America see Department of Energy / National
Energy Technology Laboratory Report Frequency Instability Problems in North American Interconnections, DOE/NETL2011/1473, Final Report dated May 1, 2011 found at http://www.netl.doe.gov/energy-analyses/pubs/TransmissionFreqProb.pdf

CE233-16
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CE236-16
IECC: C406.1.1, C503.7 (New), C505.2 (New).
Proposed Change as Submitted
Proponent : Hope Medina, representing Colorado Chapter of ICC (hmedina@coloradocode.net)
2015 International Energy Conservation Code
Revise as follows:
C406.1.1 Tenant spaces. Tenant spaces shall comply with Section C406.2, C406.3, C406.4, C406.6 or C406.7. Alternatively,
tenant spaces in new core and shells that have not been occupied, shall comply with Section C406.5 where the entire building
is in compliance.
Add new text as follows:
C503.7 Tenant spaces additional efficiency package Tenant spaces shall comply with Section C406.2, C406.3, C406.4,
C406.6, or C406.7.
C505.2 Change of occupancy or use additional efficiency package Tenant spaces with a change in occupancy or use
shall comply with Section C406.2, C406.3, C406.4, C406.6, or C406.7.
Exception: Where the change of occupancy or use involves only alterations that are exceptions to Section C503.1 the
additional efficiency packages shall not be required.
Reason: When the new Chapter was created to address existing building the requirements for an additional efficiency package
was not placed into the existing building chapter, but left in Section C406.1.1. Several issues come into play. Unless the
building is being constructed for a specific business or use it is constructed as a core and shell. In most cases the tenants that
will occupy the buildng are not known when the core and shell are designed and built. When this section is called out by
examiners the architects/building owners will respond with this is a core and shell, and will be addressed by the tenants when a
tenant improvement permit is submitted. When the permit is submitted this section becomes a debate because the tenant
states this should be addressed with the core and shell, and vice versa.
C406.1.1 doesn't address when this section would be required. By adding the phrase "tenant spaces in new core and shells
that have not been occupied" clarifies when this section would be required. This would be the most logical phase of the
building's life for it to be feasibly doable.
The added sections to alterations and change of occupancy or use was to place a marker in the existing building sections to
address when this section would be required.
Our Theme: A Code for the End User
Is the code section completely understandable to the end user?
Is the code section or requirement easy to find?
Is the code requirement even doable in the real world?
Will the code requirement really save energy or only on paper?

Cost Impact: Will increase the cost of construction
In most cases tenant finishes have not had to comply with this section. There will be additional cost to comply.
CE236-16 :
C406.1.1MEDINA12991
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was based on the action taken on CE235 and the fact that this text in C406 was never meant to
apply to such spaces.
Assembly Action:

None
Individual Consideration Agenda
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Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Submitted.
Commenter's Reason: When the new Chapter was created to address existing buildings this reqruiement was not brought
over into the new Chapter.
Unless the building is being constructed for a specific business or use it is constructed as a core and shell. In most cases the
tenants that will occupy the building are not known when the core and shell are designed and built. When this section is called
out by examiners the response is this is a core and shell, and these items will be addressed by the tenant finish when they
submit for a permit. Then often the tenant finish applicant will state this should have been addressed by the core and shell.
This change is to clarify when these reqruiements would be required.

CE236-16
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CE238-16
IECC: C406.2.
Proposed Change as Submitted
Proponent : Charles Foster, representing self (cfoster20187@yahoo.com)
2015 International Energy Conservation Code
Revise as follows:
C406.2 More efficient HVAC equipment performance. Equipment shall exceed the minimum efficiency requirements listed
in Tables C403.2.3(1) through C403.2.3(7) by 10 percent, in addition to the requirements of Section C403. Where multiple
performance requirements are provided, the equipment shall exceed all requirements by 10 percent. Variable refrigerant flow
systems shall exceed the energy efficiency provisions of ANSI/ASHRAE/IES 90.1 by 10 percent. Equipment not listed in Tables
C403.2.3(1) through C403.2.3(7) shall be limited to 10 33 percent of the total building heating or cooling system capacity.
Reason: The IECC should not be a barrier to the deployment of new technologies for space and potable water heating
systems. The current restriction of 10% is too limiting in that respect and could inadvertantly serve as a disincentive to the use
of new, innovative technologies. Increasing the restriction from 10% to 33% would tend to reduce such disincentives.
Cost Impact: Will not increase the cost of construction
If adopted, this proposal would not add to the cost of construction as it contains no new code requirements. Changing "building
system capacity" to "building heating or cooling system capacity" is a mere clarification. Replacing the value of "10%" with a
value of "33%" expands the opportunity for builders to utilize new technologies and would not result in higher construction
costs.
CE238-16 :
C406.2FOSTER11974
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: 33% exceeds the original intended 10%. This won't be used for new innovative equipment, rather, it would
allow one third of the heating to be provided by electric resistance equipment. The performance path has options for new
innovative equipment.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Charles Foster (cfoster20187@yahoo.com) requests Approve as Submitted.
Commenter's Reason: The IECC should not be a barrier to the deployment of new technologies for space and potable water
heating systems. The current restriction of 10% is too limiting in that respect and could inadvertantly serve as a disincentive to
the use of new, innovative technologies. Increasing the restriction from 10% to 33% would tend to reduce such disincentives.
CE238-16
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CE239-16
IECC: C406.2.
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
C406.2 More efficient HVAC equipment performance. Equipment shall exceed the minimum efficiency requirements listed
in Tables C403.2.3(1) through C403.2.3(7) by 10 5 percent, in addition to the requirements of Section C403. Where multiple
performance requirements are provided, the equipment shall exceed all requirements by 10 5 percent. Variable refrigerant flow
systems shall exceed the energy efficiency provisions of ANSI/ASHRAE/IES 90.1 by 10 5 percent. Equipment not listed in
Tables C403.2.3(1) through C403.2.3(7) shall be limited to 10 percent of the total building system capacity.
Reason: New federal energy efficiency standards and new provisions in ASHRAE 90.1 continue to increase the minimum
energy efficiency of many HVAC products. For an increasing number of products, especially in the larger sizes, the difference
in energy efficiency between the baseline models and the higher efficiency models is less than 10%. To keep the code up to
date, the requirement has been modified from 10% to 5% to account for these changes.

Cost Impact: Will not increase the cost of construction
As this proposal makes the requirement more flexible by making the requirement less stringent, it will not increase the cost of
construction.
CE239-16 :
C406.2ROSENSTOCK11792
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: 10% is easily achievable and the marketplace will provide such equipment. If the chosen equipment can't
meet this requirement, then different options can be picked. One size does not fit all and there should be requirements for both
small and large systems.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: As the energy efficiency standards increase for HVAC equipment, there are more situations where
there is less than a 10% difference between the baseline efficiency equipment and the highest efficiency equipment. The
original proposal creates a threshold that will work for all sizes of equipment. While certain smaller equipment can achieve a
10% increase, that would require that this particular section have a long list for different equipment from all of the equipment
efficiency tables.
CE239-16
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CE240-16
IECC: C406.2.
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
C406.2 More efficient HVAC equipment performance. Equipment shall exceed the minimum efficiency requirements listed
in Tables C403.2.3(1) through C403.2.3(7) by 10 percent, in addition to the requirements of Section C403. Where multiple
performance requirements are provided, the equipment shall exceed all requirements by 10 percent. Variable refrigerant flow
systems shall exceed the energy efficiency provisions of ANSI/ASHRAE/IES 90.1 by 10 percent. Equipment Building designers
or owners using equipment not listed in Tables C403.2.3(1) through C403.2.3(7) shall be limited provide evidence of
equivalent energy efficiency performance to 10 percent the satisfaction of the total building system capacitycode official.
Reason: This proposal provides more flexibility to building owners and designers that want to use new technologies.
As new technologies are developed, this section should not limit their use, especially if they can provide more energy savings.
Therefore, if a designer or building owner is using a new technology not shown in the existing tables, they should be allowed to
use it if they can show equivalent or improved energy savings to the code official.

Cost Impact: Will not increase the cost of construction
As this proposal makes the requirement more flexible by allowing the use of other or newer energy saving technologies, it will
not increase the cost of construction.
CE240-16 :
C406.2ROSENSTOCK11969
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is already covered in Sections C102 and C407.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: Building owners and designers should be allowed to use other equipment to meet the criteria for
additional energy efficiency without having to go to a full performance path option. This proposal allows the use of
technologies such as zoned systems, radiant systems, chilled beam systems, combined space/water heating systems, thermal
energy storage systems, and other advanced energy efficient technologies to improve the efficiency of the building. The
current language is too restrictive and should be revised.
CE240-16
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CE241-16
IECC: C406.3.
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
C406.3 Reduced lighting power density. The total interior lighting power (watts) of the building shall be determined by using
90 95 percent of the lighting power values specified in Table C405.4.2(1) times the floor area for the building types, or by using
90 95 percent of the interior lighting power allowance calculated by the Space-by-Space Method in Section C405.4.2.
Reason: There are several proposals dealing with lighting power density that will significantly increase the baseline stringency
(lower the current lighting power densities), based on current and future projections of LED technology.
As a result, it will be more difficult to reduce the lighting power density and still meet the lighting needs of building occupants.
This proposal adjusts the requirement to reflect the changes.

Cost Impact: Will not increase the cost of construction
This proposal adjusts the requirement and should not result in increased costs for this additional efficiency option.
CE241-16 :
C406.3ROSENSTOCK11798
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was based on the action taken on CE239-16. This proposal is premature, not knowing what is
happening yet to the lighting power density tables.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: Based on the actions on lighting power density that have been approved for the newest version of
ASHRAE 90.1 (ASHRAE 90.1-2016), along with the committee's approval of CE206, CE209, and CE210, the lighting power
densities for interior lighting have been reduced significantly, due to the increase in the use of LED systems. In some cases,
the lighting power densities have been reduced by over 20% compared to the previous values.
Therefore, this revision makes the requirement more achievable based on the higher baselines being established in the next
version of the IECC.

CE241-16
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CE244-16
IECC: C406.5.
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
C406.5 On-site renewable energy. Total minimum ratings of on-site renewable energy systems shall comply with one of the
following:
1. Provide not less than 0.50 watts per square foot (5.4 W/m2) of conditioned floor area.
2. Provide not less than 3 percent of the energy used within the building for building mechanical and service water
heating equipment and lighting regulated in Chapter 4.
Reason: This proposal updates the requirement to ensure a minimum amount of savings, based on the energy used by all
equipment in the building. As energy efficiency standards have increased for mechanical, water heating, and lighting
equipment have increased, along with increased requirements for controls such as variable speed drives and occupancy
sensors, the amount of energy used by mechanical, water heating, and lighting systems has declined in commercial buildings,
while energy used by miscellaneous loads (cooking equipment, computer servers, etc) has increased. In some commercial
buildings, the amount of energy used by miscellaneous equipment may be as high as 40-50% or more of the total building
energy usage.
In addition, the cost of renewable energy production systems has declined over the past several years, and will likely decline
even further over the next several years.

Cost Impact: Will increase the cost of construction
Depending on the type of commercial building, and the ratio of energy used by "regulated" versus "non-regulated" equipment,
along with the decline in the cost of renewable energy production systems, it is likely that the costs for this option will increase
compared to the current option. However, the cost increase will decline over the next several years as the costs of energy
production will decline.
CE244-16 :
C406.5ROSENSTOCK11837
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: It is hard to measure unregulated loads and they are often not present during the construction phase of the
building. The current text provides something solid to which to refer.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: There are many energy simulation software tools that model "unregulated" loads to a high degree of
accuracy. Along with information from existing building studies, it is possible to verify that this requirement is being achieved.
As the percentage of total energy usage from "unregulated" loads increases, it is more important to account for them in this
section. Systems that can provide 3% of the energy used by the entire building will be of more value than systems that provide
3% of 50-60% (or less) of the energy used by the "regulated" loads in the building.
CE244-16
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CE245-16
IECC: C406.6.
Proposed Change as Submitted
Proponent : Eric Makela, Cadmus Group, representing Northwest Energy Codes Group
2015 International Energy Conservation Code
Revise as follows:
C406.6 Dedicated outdoor air system. Buildings covered by Section C403.4 C403 shall be equipped with an independent a
dedicated outdoor air system (DOAS) and shall comply with the following:
1. Outdoor air shall be provided to each zone by a DOAS that delivers 100 percent outdoor air without requiring operation of
the heating and cooling system fans for ventilation system designed air delivery.
2. The DOAS shall include energy recovery ventilation in accordance with Section C403.2.7. Heating coils shall not be
installed upstream of the DOAS heat recovery section and heating coils shall not be used to provide temper DOAS supply air to
a temperature warmer than 60oF.
Exception: Systems serving zones required to comply with Section C403.2.6.1 and are configured to reduce outdoor
air by not less than 50 percent below design rates when the minimum 100-percent outdoor air to each individual
occupied space, as specified actual occupancy of spaces served by the International Mechanical Codesystem is less
than design occupancy.
3. The ventilation system Equipment and controls shall be capable of total energy recovery. The HVAC system shall include
supply-air temperature controls that automatically reset configured to cycle off zone heating and cooling equipment fans,
pumps, and parallel heating fans and shut off primary cooling air when there is no call for heating or cooling in the supply-air
temperature zone.
Exception: Fans used for heating and cooling consuming less than 0.1 Watts per cfm and used to provide
destratification and air mixing in response to representative building loads the space, or to outdoor air when space
temperatures. The controls shall reset are within the supply-air temperature at least 25 percent of the difference
between the design supply-air temperature and the design room-air temperature setpoint deadband in accordance
with Section 403.2.4.1.2.
Reason: This proposal modifies the requirements for dedicated outdoor air systems currently allowed as an option in the
Additional Efficiency Package Options. The modifications are based on current research and code change proposals that were
submitted to the Washington State code development process.
The DOAS provisions clarify that 100% of the outside air into a space must be provided without requiring the operation of the
heating and cooling system. The majority of commercial HVAC systems are based around a central air handling delivery
system. This system typically provides heating, cooling and ventilation air from a single source. Since cooling is typically the
largest instantaneous load, the fans must be sized large enough to deliver enough air to meet the peak cooling requirements.
When the ventilation is integrated, these large fans must operate during all occupied hours to deliver ventilation effectively to
the space. This leads to very high fan energy use. With ventilation separated from the heating and cooling delivery, the large
heating/cooling fans can be shut off unless there is a call for heating or cooling and the much smaller ventilation-only fans can
operate to deliver fresh air to the space.
In addition, when the ventilation air is delivered using either Energy Recovery Ventilation (ERV) or Demand Control Ventilation
(DCV) the heating energy requirements associated with tempering the ventilation air are significantly reduced or eliminated.
The current code text stated that the DOAS system must have a capability to have total energy recovery. The modifications
now specifically require an ERV to be installed on the system.
To allow design flexibility, Exception 1 allows the heating/cooling fans to be used to provide air mixing and circulation if they are
sufficiently efficient (<0.1W/CFM). For example, a typical wall-mount ductless heat pump fan coil meets this level of energy
efficiency. The optimal method for providing for air movement, mixing, and destratification in spaces is through the use of ceiling
fans. Note that by removing the ventilation air from the main heating and cooling delivery it makes possible to use of very
efficient heating and cooling distribution systems such as radiant systems, ductless fan coils, chilled beams, and other small
zonal equipment with no outside air connections and minimal or no ducts.
The modifications also require that the heating and cooling equipment (fans and pumps) only operate when there is a call for
conditioning in the zone.

Cost Impact: Will not increase the cost of construction
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None. Provision is already in the code and is listed in the Additional Efficiency Packages
CE245-16 :
C406.6MAKELA12492
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is a model code that is not appropriate everywhere. The proposal is very prescriptive and should not be
an option everywhere. Charging text is needed similar to what is in C406.7 to apply to certain climate zones.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Amanda Hickman, InterCode Incorporated, representing Air Movement Control Association International
(amanda@intercodeinc.com) requests Disapprove.
Commenter's Reason: The IECC is adopted and used all over the country. Dedicated outdoor air systems were added to this
list based on a small-scale study that only looked at the potential energy savings from small buildings in the Seattle metro area.
That study contained many flaws, but even if the results are accepted, they only apply to places with the same low electrical
energy cost and climate in Washington State.
This proposal will increase cost because it removes the ability to combine ventilation and heating/cooling in one system by use
of a High Performance Air System. Moreover, the revised language does not at all address humidity control. It also seems to
allow improperly ventilated spaces. We urge disapproval.

Public Comment 2:
Proponent : Eric Makela, representing Northwest Energy Codes Group (eric.makela@cadmusgroup.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C406.6 Dedicated outdoor air system. Buildings covered by Section C403 shall be equipped with a dedicated outdoor air
system (DOAS) and shall comply with the following:
1. Outdoor air shall be provided to each zone by a DOAS that delivers 100 percent outdoor air without requiring operation of
the heating and cooling system fans for ventilation air delivery.
2. The DOAS shall include energy recovery ventilation in accordance with Section C403.2.7. Heating coils shall not be
installed upstream of the DOAS heat recovery section and heating coils shall not be used to temper DOAS supply air to
a temperature warmer than 60oF.
Exception: Systems serving zones required to comply with Section C403.2.6.1 and are configured to reduce outdoor
air by not less than 50 percent below design rates when the actual occupancy of spaces served by the system is less
than design occupancy.
3. Equipment Motors that serve DOAS systems and controls that are 1/12 horsepower or greater and less than 1
horsepower shall be configured to cycle off zone heating and cooling equipment fans, pumps, and parallel heating fans and
shut off primary cooling air when there is no call for heating electronically commutated motors or cooling in the zone.
Exception: Fans used for heating and cooling consuming shall have a motor efficiency of not less than 0.1 Watts per
cfm and used to provide destratification and air mixing in the space, 70 percent when space temperatures are within the
setpoint deadband rated in accordance with DOE 10 CFR 431. Section 403.2.4.1.2.

Commenter's Reason: This Public Comment is being submitted to address concerns with the original dedicated outdoor air
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systems (DOAS) proposal. The original proposal modifies the requirements for DOAS currently allowed as an option in the
Additional Efficiency Package Options. In the IECC Code Development Hearings proposed new section C406.6(3) in the
proposal was opposed due to the sequence of operation of the equipment and design that was proposed. This Public
Comment removes that section. We have added a fan motor requirement for small motors used frequently in smaller DOAS
systems that requires efficient motors. The applicable fan motor requirements are taken from ASHRAE Standard 90.1-2013
Section 6.5.3.5. This requirement along a new proposed Section C406.6(2) ensures that energy recovered from the exhaust air
is recovered efficiently and energy is not wasted on inefficient fan motors. Note that Standard DOE 10 CFR 431 is currently
referenced in Table C403.2.3(5) of the 2015 IECC.
The DOAS provisions clarify that 100% of the outside air into a space must be provided without requiring the operation of the
heating and cooling system. The majority of commercial HVAC systems are based around a central air handling delivery
system. This system typically provides heating, cooling and ventilation air from a single source. Since cooling is typically the
largest instantaneous load, the fans must be sized large enough to deliver enough air to meet the peak cooling requirements.
When the ventilation is integrated, these large fans must operate during all occupied hours to deliver ventilation effectively to
the space. This leads to very high fan energy use. With ventilation separated from the heating and cooling delivery, the large
heating/cooling fans can be shut off unless there is a call for heating or cooling and the much smaller ventilation-only fans can
operate to deliver fresh air to the space.
Additional First Cost:
None. Provision is already in the code and is listed in the Additional Efficiency Packages
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CE247-16
IECC: C406, C406.1, C406.8 (New).
Proposed Change as Submitted
Proponent : Karen Hobbs (khobbs@nrdc.org); Ed Osann (eosann@nrdc.org)
2015 International Energy Conservation Code
SECTION C406 ADDITIONAL EFFICIENCY PACKAGE OPTIONS
Revise as follows:
C406.1 Requirements. Buildings shall comply with Section C406.8 and at least one of the following:
1. More efficient HVAC performance in accordance with Section C406.2.
2. Reduced lighting power density system in accordance with Section C406.3.
3. Enhanced lighting controls in accordance with Section C406.4.
4. On-site supply of renewable energy in accordance with Section C406.5.
5. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.
6. High-efficiency service water heating in accordance with Section C406.7.
Add new text as follows:
C406.8 High-efficiency faucets The flow rate of a lavatory faucet installed in a dwelling unit shall not exceed 1.5 gpm (0.11
L/s) at 60 psi (414 kPa).
Reason: Residential lavatory faucets rated at 1.5 gpm or less are also commonly available and perform as well as those with
higher flow rates. WaterSense established criteria for residential lavatory faucets and faucet accessories such as aerators in
2007. Based on recent reports by WaterSense partners, over 5,200 models from 134 brands currently meet the
WaterSense specification, showing the widespread availability and commercial viability of more efficient lavatory faucets
(Source: MaP Testing: http://www.map-testing.com/).
The Natural Resources Defense Council (NRDC) estimates that significant water and energy savings could accrue nationwide
if this revised flow rate for faucets became effective in 2018 :
121.9 million gallons of water per day in 2030;
158 therms of natural gas per year; and
2,198 GWh (Gigawatt Hours) of electricity per year by in 2030.
The California Energy Commission (CEC) adopted a 1.2 gpm standard in August, 2015. In its review, the CEC analyzed the
availability and functionality of lavatory faucets operating at 1.5 gpm, the same flow rate contained in this proposal. CEC found
that "41 percent of lavatory faucets in the Commission's database would comply with a 1.5 GPM standard. A July, 2015 search
of the Commission's database showed 56 percent of lavatory faucets would comply with the 1.5 GPM standard (California
Energy Commission, "Staff Analysis of Lavatory Faucet Appliance Standards," Docket Number 15-AAER-05, p. 5, July 24,
2015, http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER05/TN205513_20150724T152718_Staff_Analysis_of_Lavatory_Faucet_Appliance_Standards.pdf). Further, "staff did not
encounter any issues with consumer acceptance, health and safety, or heat transfer loss from a 1.5 GPM standard and
concludes that a 1.5 GPM maximum flow rate is technically feasible" (California Energy Commission, p. 5).
The CEC also found significant savings in water and energy use as a result of the 1.5 GPM standard, estimating annual
savings of 3.4 million gallons of water, 89 GWh savings in electricity, 12 Mthm of natural gas savings and consumer savings of
51 million dollars (California Energy Commission, p. 6).

Bibliography: California Energy Commission, "Staff Analysis of Lavatory Faucet Appliance Standards," Docket Number 15AAER-05, p. 5, July 24, 2015, http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER05/TN205513_20150724T152718_Staff_Analysis_of_Lavatory_Faucet_Appliance_Standards.pdf.
Cost Impact: Will not increase the cost of construction
As noted above, faucets operating at the flow rates proposed are commonly available and perform as well as less efficient
fixtures. EPA WaterSense also found that, "Most high-efficiency faucet accessories that restrict flow are no more expensive
that their conventional counterparts. However, pressure compensating faucet accessories that are designed to provide and
maintain a constant flow rate despite fluctuations in water pressure typically cost a few dollars more."
http://www.epa.gov/WaterSense/faucets.html. Lowe's Home Improvement Store features more than 1,759 residential bathroom
faucets that meet the proposed standard of 1.5 gpm from 19 brands, ranging in cost from $15 to $2000 (Source: Lowe's Home
Improvement Store website: http://www.lowes.com/Bathroom/Bathroom-Faucets/Bathroom-Sink-Faucets/_/N1z0wz0vZ1z0z4i4/pl#!).
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The California Energy Commission (CEC) "concluded that there was no incremental cost between a 1.5 GPM faucet and a 2.2
GPM faucet, based on studies conducted by the investor-owned utilities and verification through a retail price search showing
no premium for the more efficient products" (California Energy Commission, p. 6).

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code.
CE247-16 :
C406.8 (NEW)HOBBS11698
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed text is a mandatory requirement that belongs in the same section as shower heads as
presented in CE175-16.
Assembly Motion:
Online Vote Results:
Support: 30.25% (72) Oppose: 69.75% (166)
Assembly Action:

As Submitted
Failed
None

Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing Code.
This code change proposal addresses the scope and application of the International Energy Code and the International Plumbing
Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the final action
taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited to an advisory
recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change in accordance with
Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
Individual Consideration Agenda
Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
CHAPTER 6 Water Conservation and Efficiency
601.1 Scope The provisions of this chapter shall establish the means of conserving water and conserving energy associated
with water use.
SECTION 602 Plumbing Fixture Efficiency
602.1 General The provisions of Section 602 shall govern the water consumption and efficiency of plumbing fixtures.
602.3 Lavatory faucets. The flow rate of a lavatory faucet shall not exceed 1.5 gpm at 60psi.
Commenter's Reason: All though the origional change does contain energy efficiency aspects I do feel they are a by product
of this measure. This is a concept that should be visited. The placement of this change in the additional efficiency
package isn't the correct section it belongs in, but there isn't really a section within the existing energy code that would best fit
this requirement. The solution for this is to create a new chapter that deals with water conservation that contains energy
efficiency measures.
This is an opportunity to acknowledge that there is a relationship between water conservation and the energy efficiency that is
gained from this. A new chapter that is dedicated to water conservation that go hand and hand with energy efficiency is where
this concept and other similar concepts should be placed.

Analysis: Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing
Code. This code change proposal addresses the scope and application of the International Energy Code and the International
Plumbing Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the
final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited
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to an advisory recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change
in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
Public Comment 2:
Proponent : Ed Osann, Natural Resources Defense Council, representing Natural Resources Defense Council
(eosann@nrdc.org) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Energy Conservation Code
C404.12 Lavatory faucets The flow rate of a lavatory faucet installed in a dwelling unit shall not exceed 1.5 gpm (0.11 L/s) at
60 psi (414 kPa).
Commenter's Reason: The Technical Committee rejected the original proposal simply because it was placed in the wrong
section (C406) instead of C404. This revision responds to the TC's concern by placing the proposal in Section C404. The
wording of the text is unchanged, and all of the points made regarding energy savings in the original Reason Statement remain
applicable to this Public Comment.
One opponent has questioned whether lower maximum flow rates for lavatory faucets achieve any hot water savings, since
most lavatories are not opened to the full open position on a regular basis. EPA addressed this issue in 2007 in its Supporting
Statement for the WaterSense High-Efficiency Lavatory Faucet Specification, upon which this code change proposal is based.
Field studies in Seattle and the East Bay Municipal Utility District were reviewed by EPA, and pertinent findings demonstrated
that residential faucets with lower maximum flow rates achieved savings, and that 70% of faucet water use was hot water.
A more recent study provides further documentation of the real world savings of faucets with maximum flow rates at the
WaterSense level. In a 2011 report by DeOreo entitled Analysis of Water Use in New Single-Family Homes, three groups of
homes were compared: homes built before 1995, homes built after 2001, and high-efficiency new homes built after 2006 to the
equivalent of the WaterSense specifications. As might be expected, total indoor water use measured in gallons per household
per day (gphd) declined in newer homes compared to the oldest group in the study. And more specifically, faucet water use
declined very significantly, from 26.7 gphd in pre-1995 homes, to 25.23 gphd for typical post-2001 homes, to 18.1 gphd for
WaterSense-level high efficiency homes. This clearly demonstrates the energy- and water-saving impact of reducing the
maximum flow rate for faucets as proposed in this code change proposal.

Bibliography: [WaterSense High Efficiency Lavatory Faucet Specification Supporting Statement] [Version 1.0] [US EPA]
[2007] [page 5]
[https:www3.epa.gov/watersense/docs/faucet_suppstat_final508.pdf]
[Analysis of Water Use in New Single-Family Homes] [Report/Document #] [DeOreo, William] [2011] [page 16]
[http://www.aquacraft.com/downloads/epa-new-home-water-use-study/]

Analysis: Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing
Code. This code change proposal addresses the scope and application of the International Energy Code and the International
Plumbing Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the
final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited
to an advisory recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change
in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
Proponent : Hugo Aguilar, representing American Supply Association (haguilar@asa.net) requests Disapprove.
Commenter's Reason: Agree with the Committee to disapprove the proposal as flow rate requirements are not within the
purview of the IECC. Fixtures such as faucets are already addressed in ASHRAE 189.1, IPC and the IRC. The IECC does not
address any fixtures and including faucets in Section C406.8 will create confusion in the industry. There needs to be a
distinction amongst the codes and having similar provisions in every code creates confusion in the industry and makes it
difficult for AHJ's to enforce. Lastly, Section C101.3 (Intent) indicates that the code regulates the design and construction of
buildings for the use and conservation of energy over the life of the building.
Analysis: Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing
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Code. This code change proposal addresses the scope and application of the International Energy Code and the International
Plumbing Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the
final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited
to an advisory recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change
in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
Proponent : Matt Sigler, representing Plumbing Manufacturers International requests Disapprove.
Commenter's Reason: PMI agrees with the committee's action of disapproved for this item for the following reasons:
As stated in the 2015 IECC Commentary (pg. C1-1): "The code addresses the design of energy efficient building
envelopes, and the selection and installation of energy-efficient mechanical, service water-heating, electrical distribution
and illumination systems and equipment in residential and commercial buildings alike." Nowhere within the IECC does it
state that this code addresses water consumption requirements for plumbing fixtures or fittings.
The bottom line is that the IECC has never addressed water consumption requirements for plumbing fixtures and fittings.
Such requirements have always been addressed in the IGCC (now ASHRAE 189.1), IPC and IRC (Chapter 29).
Proposals that dealt with water consumption requirements for plumbing fixtures and fittings in the ICC Codes were
discussed during the Group A hearings and will be included in the 2018 IPC and/or IRC. If CE 247 is approved, it will
conflict with the actions taken by the IPC Committee.
The proponents used residential data to justify changes that impact commercial structures.
The proposed text "High-efficiency faucets" is a term used by U.S. EPA WaterSense for private use lavatory faucets such
as those found in residences and private restrooms in hotels and hospitals. It does not apply to commercial products such
as metering faucets or lavatory faucets in public use (refer to: EPA WaterSense High-Efficiency Lavatory Faucet
Specification, Section 1.0 Scope & Objective, pg. 1; https://www3.epa.gov/watersense/docs/faucet_spec508.pdf).
The proposed text uses the word "dwelling". Again, Section C406 applies to commercial occupancies, not residential
occupancies.

Analysis: Analysis: The proposed maximum flow rate differs from the maximum rate indicated in the International Plumbing
Code. This code change proposal addresses the scope and application of the International Energy Code and the International
Plumbing Code. The action taken by the Commercial Energy Conservation Code Committee on this proposal coupled with the
final action taken at the 2016 Public Comment Hearings and subsequent Online Governmental Consensus Vote will be limited
to an advisory recommendation to the ICC Board of Directors who will determine the final disposition on this proposed change
in accordance with Section 1.3 of CP28, which stipulates that the ICC Board of Directors determines the scope of the I-Codes.
CE247-16
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CE249-16
IECC: C407.2.1 (New).
Proposed Change as Submitted
Proponent : Duane Jonlin (duane.jonlin@seattle.gov)
2015 International Energy Conservation Code
Add new text as follows:
C407.2.1 Cap on envelope UxA The design heat loss rate of the building envelope shall be not more than 110 percent of the
target heat loss rate, calculated in accordance with Section C402.1.5 and Equation 4-2. This UxA component
performance calculation is separate from any calculation performed for compliance under Section C402.1.5 and applies only as
part of the Section C407 total building performance method.
Exception: The calculation is not required for buildings for which the area and U-value for all envelope components, including
roof, wall, floor, door and fenestration in the proposed design are equal to or lower than the prescriptive maximums in Table
C402.1.4, Table C402.4, and Section C402.4.
Reason: Total building performance projects frequently trade above-code lighting and HVAC equipment for a building envelope
that experiences greater winter heat loss and summer solar gain. This is reasonable in the short term, as the overall energy
use is (theoretically) no worse than that of a prescriptive code-minimum building. However, over the life of nearly all buildings,
the lighting and equipment will be upgraded multiple times to newer and more efficient technology, while the building envelope
is likely to remain largely untouched for generations to come.
This proposal still allows a building envelope that has considerably larger glazing areas or reduced insulation when compared
with prescriptive limits, but caps the overall deficiency allowed at 10% worse than prescriptive code.
Since the areas and u-values of all the envelope components already have to be calculated by anyone doing C407 total
building performance calculations, the additional work for design teams is minimal.
The exception clarifies that no such calculation is required for projects where none of the envelope U-values or fenestration
areas exceed prescriptive code.

Cost Impact: Will not increase the cost of construction
This proposal limits the area of vision glazing, which itself is an expensive component.
CE249-16 :
C407.2.1 (NEW)JONLIN12137
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The "heat loss" language may need to be "heat gain" instead. This is more of an "above-code" than
performance based approach. The reference to Equation (4-2) is ambiguous. It is not as easy to put a UA threshold in the code as
it is for duct insulation, for example. This counters the performance path approach. Designers should be able to use efficiency
increases in HVAC and lighting to trade off against walls.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Approve as Submitted.
Commenter's Reason: This change limits the heat loss rate of the performance path to 110% of UA. The committee
recommended denial.
The committee stated designers should be able to use efficiency increases in HVAC and lighting to trade off against walls. The
reintroduction of the performance path tradeoff of envelope for equipment would be a mistake. We believe the committee
should avoid giveaways or "free credit" for high-EE equipment that the market is already providing. Changes to the codes
should prioritize passive design solutions for energy efficiency. We believe it is important to set tradeoff limits for long-lived
thermal envelopes. Future cycles may also consider setting limits for fenestration SHGC tradeoffs.
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The AIA recommends approval as submitted.

Proponent : William Fay, Energy Efficient Codes Coalition, representing Energy Efficient Codes Coalition; Jeffrey
Harris, Alliance to Save Energy, representing Alliance to Save Energy (JeffHarris22@outlook.com); William Prindle,
ICF International, representing Energy Efficient Codes Coalition; Maureen Guttman, Building Codes Assistance
Project, representing Building Codes Assistance Project (mguttman@bcapcodes.org); Harry Misuriello, American
Council for an Energy-Efficient Economy, representing Energy Efficient Codes Coalition (misuriello@verizon.net);
Charlie Haack, ICF International, representing Energy Efficient Codes Coalition requests Approve as Submitted.
Commenter's Reason: CE249 should be approved as submitted because it establishes a reasonable maximum UA for the
thermal envelope, helping to ensure the long-term efficiency of the building. The UA is a reasonable measure, in this context,
for the insulating value of the building thermal envelope. We agree with the proponent that trade-offs between thermal
envelope efficiency and shorter-lived components such as lighting or mechanical equipment result in less-efficient buildings,
and while the proposed 10% cap on trade-offs is very lenient, we think it is better than the current code (which has no backstop
at all). While we believe a fenestration SHGC maximum would also be in order, we think this issue can be addressed in a
future code cycle if CE249 is approved.
We disagree with the Committee Reason Statement about this approach being too complicated. We note that the residential
Energy Rating Index has an integrated thermal envelope trade-off cap that has been adopted by every state that has adopted
the 2015 IECC so far. If this can be achieved for residential buildings, it certainly can also be achieved for those who want to
comply for commercial buildings under the simulated performance path approach. This proposal could easily be built into
compliance software (like other mandatory measures) so that users would be able to make corrections where necessary to
ensure a reasonably efficient building envelope.
CE249 correctly recognizes that the thermal building envelope can last the life of the building and can have a lasting impact on
the building's energy savings. Approval as submitted will help raise the overall long-term efficiency of commercial buildings.

CE249-16
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CE251-16
IECC: C407.3, C407.4.2.
Proposed Change as Submitted
Proponent : Anthony Floyd, Energy Code Specialist, City of Scottsdale, representing City of Scottsdale
(afloyd@scottsdaleaz.gov); jim edelson (jim@newbuildings.org)
2015 International Energy Conservation Code
Revise as follows:
C407.3 Performance-based compliance. Compliance based on total building performance requires that a proposed building
(proposed design) be shown to have an annual energy cost that is less than or equal to the annual energy cost of the standard
reference design. Energy prices shall be taken from a source approved by the code official, such as the Department of Energy,
Energy Information Administration's State Energy Price and Expenditure Report. Code officials shall be permitted to require
time-of-use pricing in energy cost calculations. Nondepletable energy collected off site shall be treated and priced the same as
purchased energy. Energy from nondepletable energy sources collected on site shall be omitted from the annual The reduction
in energy cost of the proposed design. associated with on-site renewable energy shall be not more than 10% of the total
energy cost. The amount of renewable energy purchased from off-site sources shall be the same in the standard reference
design and the proposed design.
Exception: Jurisdictions that require site energy (1 kWh = 3413 Btu) rather than energy cost as the metric of comparison.
C407.4.2 Additional documentation. The code official shall be permitted to require the following documents:
1. Documentation of the building component characteristics of the standard reference design.
2. Thermal zoning diagrams consisting of floor plans showing the thermal zoning scheme for standard reference design
and proposed design.
3. Input and output reports from the energy analysis simulation program containing the complete input and output files, as
applicable. The output file shall include energy use totals and energy use by energy source and end-use served, total
hours that space conditioning loads are not met and any errors or warning messages generated by the simulation tool
as applicable.
4. An explanation of any error or warning messages appearing in the simulation tool output.
5. A certification signed by the builder providing the building component characteristics of the proposed design as given in
Table C407.5.1(1).
6. Documentation of the reduction in energy use associated with on-site renewable energy.
Reason: The intent of the IECC (C101.3) is to regulate the design and construction of buildings for use and conservation of
energy over the life of each building. The priority of the IECC is energy efficiency. Renewable energy is complimentary, not a
substutute for energy efficiency. The 2011 PNNL report on "Integrating Renewable Energy into Building Codes" agrees
that energy efficiency should be given priority over renewable energy in energy efficiency codes. For the purposes of code
complaince, the maximum 10% renewable energy energy cost reduction ensures that buildings will meet improved energy
performance associated with the thermal envelope, mechanical system, service water heating and/or lighting based on the
performance-based compliance path. The maximum 10% renewable energy cost reduction does not preclude a building design
from incorporating more renewable energy. It just limits how much energy efficiency can be "traded-off" when determining code
compliance under the performance-based path. The 10% limit is twice that permitted in ASHRAE 90.1-2013 and therefore is
more permissive in this regard.
Adding the renewable energy documentation requirement to C407.4.2 will document energy cost reductions associated with
on-site renewable energy, and is also a requirement in ASHRAE 90.1-2013.
The referenced PNNL report on Integrating Renewable Energy into Building Codes is posted at
http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-20442.pdf

Cost Impact: Will not increase the cost of construction
The relative cost of on-site renewable energy systems to the cost of meeting the requirements of the IECC is rapidly evolving.
Certainly in the preponderance of cases, the IECC requirements are less expensive, but there may be circumstances where
the cost of on-site renewable systems does not exceed the cost of meeting IECC requirements. In either case, this code
proposal would neither require the installation of a renewable energy system nor limit the size of an installed renewable energy
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system.
CE251-16 :
C407.3FLOYD12272
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
C407.3 Performance-based compliance. Compliance based on total building performance requires that a proposed building
(proposed design) be shown to have an annual energy cost that is less than or equal to the annual energy cost of the standard
reference design. Energy prices shall be taken from a source approved by the code official, such as the Department of Energy,
Energy Information Administration's State Energy Price and Expenditure Report. Code officials shall be permitted to require timeof-use pricing in energy cost calculations. The reduction in energy cost of the proposed design associated with on-site renewable
energy shall be not more than 10 5% of the total energy cost. The amount of renewable energy purchased from off-site sources
shall be the same in the standard reference design and the proposed design.
Exception: Jurisdictions that require site energy (1 kWh = 3413 Btu) rather than energy cost as the metric of comparison.
Committee Reason: This closes a loophole that would allow building envelope performance to be be traded away for PV
renewable energy. Energy production should not be substituted for energy conservation measures. The Modification will align this
text with the other path in C406 for renewables. 5% is still a sizable solar array, so this will not affect the solar industry.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Tom Zaremba, Roetzel & Andress, representing NSG Group/Pilkington North America and AGC Glass
Company North America (tzaremba@ralaw.com) requests Approve as Submitted.
Commenter's Reason: We are requesting that you vote against the standing motion to approve CE251-16 as modified. If the
standing motion fails, we will ask you to approve CE251-16 as submitted.
The original proposal sought to impose a 10% performance path cap on the use of on-site renewables. On its own initiative,
the Committee arbitrarily modified the proposal by reducing it to 5%.
Even though the proposal as originally submitted failed to document any instance where on-site renewables were being over
used to unreasonably reduce or eliminate other energy efficiencies, its Reason statement justified the proposed 10% cap: "For
the purposes of code compliance, the maximum 10% renewable energy cost reduction ensures that buildings will meet
improved energy performance associated with the thermal envelope, mechanical system, service water heating and/or
lighting based on the performance-based compliance path."
The Committee's decision to reduce the 10% cap to just 5% was completely arbitrary. The Committee has offered no technical
justification or support whatsoever for its unilateral reduction in the proposed 10% cap, either at the hearing or in its Reason
statement.
While the 10% limit as originally proposed is a step backward from the incentives needed to reduce our dependence on the use
of scarce fossil fuels through the use of on-site renewables, nevertheless, it will ensure that on-site renewables are not over
used to the detriment of other energy efficiency measures. While a 10% cap can be considered a reasonable deterrent to the
over use of renewables, a 50% reduction in that cap to just 5% would require substantial technical justification. And, frankly,
there, simply, is none. Adopting the Committee's 5% cap would be completely arbitrary.
Finally, (although the Committee did not include this in its Reason statement), the 5% cap was discussed at the hearing as if it
would somehow make the IECC consistent with ASHRAE 90.1. However, that is just not true. While Chapter 11 of ASHRAE
90.1 includes a 5% limit for on-site renewables, ASHRAE 90.1 actually has TWO separate performance paths. The second is
found in Appendix G which is used far more frequently than the Chapter 11 path, since Appendix G is also the basis for LEED
computations. Like LEED, ASHRAE 90.1's Appendix G performance path does NOT place ANY limit on the use of on-site
renewables.
The Committee's modification of CE251-16 is completely arbitrary and would represent an excessive and unjustified step
backward in the progress otherwise being made by the codes to conserve fossil fuels through the use of on-site renewables. As
a result, we urge you to vote against the standing motion to approve as modified and then vote to approve CE251-16 as
submitted.
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Proponent : Joseph Cain, representing Solar Energy Industries Association (SEIA) (JoeCainPE@gmail.com)
requests Disapprove.
Commenter's Reason: The original Proposal CE251-16 included a very stringent on-site renewable energy backstop with the
provision that "on-site renewable energy shall be not more than 10% of the total energy cost." The modification to further
constrain the on-site renewable energy backstop to not more than 5% of the total energy cost is overly restrictive.
Architects and builders want flexibility to choose the most cost-effective solution for a project. Existing Section
C407.3 recognizes the contribution of renewable energy as a synergy with the rest of the building energy efficiencies.The
contribution of renewable energy to the overall performance model will be self-limiting. In some cases, photovoltaic system size
is constrained by the allow able space on a rooftop, or otherwise constrained in some occupancies by relatively low demand for
electricity.
As states and localities move toward Zero Net Energy (ZNE) buildings, rapid deployment of on-site renewable energy systems
is integral to meet these goals. It is not possible to attain ZNE buildings without incorporating renewable energy systems.
Therefore, renewable energy systems should obtain credit in the performance-based compliance methods to achieve the most
cost-effective solutions and to give credit to builders for using renewables as a standard feature. Renewable energy systems
provide for conservation of our nondepletable resources including traditional fossil-based fuels. Reducing power generation at
conventional power plants reduces demand for water resources, and reduces emissions of pollutants.
The economics of renewable energy systems is rapidly changing as technology is rapidly improving. A PNNL report dated 2011
is already five years old. The economics of renewable energy systems has changed substantially during that five-year period,
and will continue to change.

Proponent : Thomas Culp, representing the Glazing Industry Code Committee and Aluminum Extruders Council
(culp@birchpointconsulting.com) requests Disapprove.
Commenter's Reason: This proposal places an undue and unfair restriction on one particular method for reducing building
energy use: on site renewable energy. Whether building energy use is reduced by installing high performance HVAC
equipment, better lighting, more insulation, or on-site renewable energy should not matter – all reduce the demand for energy
use coming from power plants and fossil fuels. The code should not show favoritism for one method or bias against another. It
should be noted that the Appendix G performance path of ASHRAE 90.1, which is used as a basis for green programs like
LEED, places no arbitrary limit on on-site renewable energy. The committee reason statement also mistakenly says that the
modified proposal "will align this text with the other path in C406 for renewables." However, C406 requires a minimum amount
of renewable energy if that path is chosen, not a limit. Placing a restriction on on-site renewable energy sends the wrong
message to designers, and heads in the direction opposite of the path to net-zero energy buildings. If anything, the energy and
green codes should encourage, not discourage, the use of clean locally generated renewable energy. We ask for your
Disapproval of CE251.
Proponent : Donald Surrena, National Association of Home Builders, representing National Association of Home
Builders (dsurrena@nahb.org) requests Disapprove.
Commenter's Reason: In proposed C407.4.2, "Additional Documentation," the proponent has added item number 6 which
states "Documentation of the reduction in energy use associated with on-site renewable energy." It is not possible to predict
the amount of renewable energy that will be produced tomorrow or any other day in the future by an on-site energy source,
such as solar PV. The future production can be affected by clouds, adjacent trees that are growing into the production zone
and reducing the amount of sunlight that actually lands on the solar PV, along with snow cover that varies every winter and
even proper cleaning of the surface of the solar PV array. There is no way to provide accurate documentation of the future
reduction in energy use associated with on-site renewable energy. This is an unreasonable requirement and a wild guess that
no one will use.
In the "Reason" statement provided by the proponent of this proposal, he references the 2011 PNNL report on "Integrating
Renewable Energy into Building Codes" as the basis for his comment that "for the purposes of code compliance, the maximum
10% (committee action changed to 5%) renewable energy cost reduction ensures that the buildings will meet improved
energy performance..., " but, the 261 page PNNL report does not contain any suggestions or recommendations for either a 5%
or 10% cost reduction. So what data justifies this 5% or 10% noted in the code change proposal?
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The committee "Reason" states that "the modification (from 10% to 5%) will align this text with the other path in C406 for
renewables," but 2015 IECC Section C406 refers to C406.5 for "On-site renewable energy," but this section has no reference to
a 5% or 10% percentage either. Section C406.5 only notes some minimum requirements for solar based on .50 watts per
square foot of conditioned floor area or not less than 3% percent of the energy used....." How does the 5% align with anything
in C406.5? It does not. There is still no verifiable data that recognizes 5% or 10% and we should not be changing a code
section based upon opinions.
The original language in the 2015 IECC Section C407.3, "Nondepletable energy collected off site shall be treated and priced
the same as purchased energy. Energy from nondepletable energy sources collected on site shall be omitted from the annual
energy cost of the proposed design" should remain as is in the code because it better serves the concept of how renewable
energy sources can serve the design.
This proposal is not practical and should be disapproved.

CE251-16
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CE253-16
IECC: C407.3.
Proposed Change as Submitted
Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org)
2015 International Energy Conservation Code
Revise as follows:
C407.3 Performance-based compliance. Compliance based on total building performance requires that a proposed building
(proposed design) be shown to have an annual energy cost that is less than or equal to the annual energy cost of the standard
reference design. Energy prices shall be taken from a source approved by the code official, such as the Department of Energy,
Energy Information Administration's State Energy Price and Expenditure Report. Code officials shall be permitted to require
time-of-use pricing in energy cost calculations. Nondepletable energy collected off site shall be treated and priced the same as
purchased energy. Energy from nondepletable energy sources collected on site shall be omitted from the annual energy cost of
the proposed design.
Exception: Jurisdictions that require site energy (1 kWh = 3413 Btu) rather than energy cost as the metric of comparison.
Exception: The energy use based on source energy expressed in Btu or Btu per square foot of conditioned floor area
shall be an alternative for the energy cost. The source energy multiplier for electricity shall be 3.16. The source energy
multiplier for fuels other than electricity shall be 1.1.
Reason: The change brings energy performance in commercial buildings under C407.3 into more consistency with R405.3
covering residential building energy performance found in the 2015 edition of the IECC. This consistency in treating source
energy performance as an option is fully consistent with Federal programs employing source energy as a metric of performance
(e.g., Energy Star for Commercai Bulidngs, Home Energy Score) and is the only pathway to ultimately accounting for fuel cycle
emissions and carbon footprints.
Cost Impact: Will not increase the cost of construction
Since the proposed change is as Exception language, its use is not mandatory. Where it is used, it is likely that approaches to
increasing source energy performance are more likely to be cost effective and reduce construction costs.
CE253-16 :
C407.3WILLIAMS13196
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was based on the action taken on CE252-16. This proposal lessens the code and there is no
justification for deleting site energy.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Approve as
Submitted.
Commenter's Reason:
The "Committee Reason" for disapproval, referring back to action of CE252, was unjustified since source energy multipliers are
well embedded in Federal energy efficiency program metrics. As these multipliers change with changes in the source energy
mix, the IECC multipliers can also change within code cycles. Site energy is useless for comparing energy form (e.g., electricity
to gas, gas to renewables, etc.) and do not belong in a performance-based approach, except as a basis for calculating the
source energy consumption. The change as originally proposed would bring energy performance in commercial buildings
under C407.3 into more consistency with R405.3 covering residential building energy performance found in the 2015 edition of
the IECC. This consistency in treating source energy performance as an option is fully consistent with Federal programs
employing source energy as a metric of performance (e.g., Energy Star for Commercai Bulidngs, Home Energy Score) and is
the only pathway to ultimately accounting for fuel cycle emissions and carbon footprints. Thee "Committee Reason" does not
speak to this issue or to the inconsistency that would remain from not making this change. The proposed change would not
increase the cost of construction since the proposed change is as Exception language, its use is not mandatory. Where it is
used, it is likely that approaches to increasing source energy performance are more likely to be cost effective and reduce
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construction costs.
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CE256-16

IECC: C407.5.1.
Proposed Change as Submitted
Proponent : Amanda Hickman, InterCode Incorporated, representing Air Movement Control Association International
(amanda@intercodeinc.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE C407.5.1 C407.5.1(1) (1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

BUILDING COMPONENT
CHARACTERISTICS

STANDARD REFERENCE DESIGN

Space use classification

Roofs

Walls, above-grade

Walls, below-grade

Floors, above-grade
Floors, slab-on-grade
Opaque doors

Vertical fenestration other
than opaque doors

Same as proposed

Type: Insulation entirely above deck
Gross area: same as proposed
U-factor: as specified in Table C402.1.4
Solar absorptance: 0.75
Emittance: 0.90
Type: Mass wall where proposed wall is mass;
otherwise steel-framed wall
Gross area: same as proposed
U-factor: as specified in Table C402.1.4
Solar absorptance: 0.75
Emittance: 0.90
Type: Mass wall
Gross area: same as proposed
U-Factor: as specified in Table C402.1.4 with
insulation layer on interior side of walls
Type: joist/framed floor
Gross area: same as proposed
U-factor: as specified in Table C402.1.4
Type: Unheated
F-factor: as specified in Table C402.1.4
Type: Swinging
Area: Same as proposed
U-factor: as specified in Table C402.1.4
Area
1.The proposed glazing area; where the
proposed glazing area is less than 40 percent of
above-grade wall area.
2.40 percent of above-grade wall area; where
the proposed glazing area is 40 percent or more
of the above-grade wall area.
U-factor: as specified in Table C402.4
SHGC: as specified in Table C402.4 except that
for climates with no requirement (NR) SHGC =
0.40 shall be used
External shading and PF: None
Area
1.The proposed skylight area; where the
proposed skylight area is less than 3 percent of
gross area of roof assembly.
2.3 percent of gross area of roof assembly;
where the proposed skylight area is 3 percent or
more of gross area of roof assembly
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PROPOSED DESIGN
The space use classification shall be chosen in
accordance with Table C405.5.2 for all areas of
the building covered by this permit. Where the
space use classification for a building is not
known, the building shall be categorized as an
office building.
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed

As proposed

As proposed
As proposed
As proposed

As proposed
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Skylights

Lighting, interior

Lighting, exterior

BUILDING COMPONENT
CHARACTERISTICS

Internal gains

Schedules

Mechanical ventilation
Heating systems

Cooling systems

U-factor: as specified in Table C402.4
SHGC: as specified in Table C402.4 except that
for climates with no requirement (NR) SHGC =
0.40 shall be used.
The interior lighting power shall be determined
in accordance with Section C405.4.2. Where the
occupancy of the building is not known, the
lighting power density shall be 1.0 Watt per
square foot (10.7 W/m2 ) based on the
categorization of buildings with unknown space
classification as offices.
The lighting power shall be determined in
accordance with Table C405.5.2(2). Areas and
dimensions of tradable and nontradable
surfaces shall be the same as proposed.

As proposed

STANDARD REFERENCE DESIGN

PROPOSED DESIGN

As proposed

As proposed

As proposed

Receptacle, motor and process loads shall be
modeled and estimated based on the space
use classification. All end-use load components
within and associated with the building shall be
modeled to include, but not be limited to, the
Same as proposed
following: exhaust fans, parking garage
ventilation fans, exterior building lighting,
swimming pool heaters and pumps, elevators,
escalators, refrigeration equipment and cooking
equipment.
Operating schedules shall include hourly
Same as proposed
profiles for daily operation and shall account for
variations between weekdays, weekends,
Exception: Thermostat settings and schedules holidays and any seasonal operation.
for HVAC systems that utilize radiant heating, Schedules shall model the time-dependent
radiant cooling, and elevated air speed,
variations in occupancy, illumination, receptacle
provided that equivalent levels of occupant loads, thermostat settings, mechanical
thermal comfort are demonstrated by means ventilation, HVAC equipment availability,
of equal Standard Effective Temperature as service hot water usage and any process loads.
calculated in Normative Appendix B of Standard The schedules shall be typical of the proposed
55.
building type as determined by the designer
and approved by the jurisdiction.
As proposed, in accordance with Section
Same as proposed
C403.2.6.
Fuel type: same as proposed design
As proposed
Equipment typea : as specified in Tables
As proposed
C407.5.1(2) and C407.5.1(3)
Efficiency: as specified in Tables C403.2.3(4)
As proposed
and C403.2.3(5)
Capacityb : sized proportionally to the
As proposed
capacities in the proposed design based on
sizing runs, and shall be established such that
no smaller number of unmet heating load hours
and no larger heating capacity safety factors
are provided than in the proposed design.
Fuel type: same as proposed design
As proposed
Equipment typec : as specified in Tables
As proposed
C407.5.1(2) and C407.5.1(3)
Efficiency: as specified in Tables C403.2.3(1),
As proposed
C403.2.3(2) and C403.2.3(3)
Capacityb : sized proportionally to the
As proposed
capacities in the proposed design based on
sizing runs, and shall be established such that
no smaller number of unmet cooling load hours
and no larger cooling capacity safety factors are
provided than in the proposed design.
d
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Service water heatinge

Economizerd : same as proposed, in
accordance with Section C403.3.
Fuel type: same as proposed
Efficiency: as specified in Table C404.2

Capacity: same as proposed
Where no service water hot water system exists
or is specified in the proposed design, no
service hot water heating shall be modeled.

As proposed
As proposed
For Group R, as proposed multiplied by SWHF.
For other than Group R, as proposed multiplied
by efficiency as provided by the manufacturer of
the DWHR unit.
As proposed

SWHF = Service water heat recovery factor, DWHR = Drain water heat recovery.
a. Where no heating system exists or has been specified, the heating system shall be modeled as fossil fuel. The system
characteristics shall be identical in both the standard reference design and proposed design.
b. The ratio between the capacities used in the annual simulations and the capacities determined by sizing runs shall be the
same for both the standard reference design and proposed design.
c. Where no cooling system exists or no cooling system has been specified, the cooling system shall be modeled as an aircooled single-zone system, one unit per thermal zone. The system characteristics shall be identical in both the standard
reference design and proposed design.
d. If an economizer is required in accordance with Table C403.3 and where no economizer exists or is specified in the
proposed design, then a supply-air economizer shall be provided in the standard reference design in accordance with Section
C403.3.
e. The SWHF shall be applied as follows:
1. Where potable water from the DWHR unit supplies not less than one shower and not greater than two showers, of which the
drain water from the same showers flows through the DWHR unit then SWHF = [1 – (DWHR unit efficiency · 0.36)].
2. Where potable water from the DWHR unit supplies not less than three showers and not greater than four showers, of which
the drain water from the same showers flows through the DWHR unit then SWHF = [1 – (DWHR unit efficiency · 0.33)].
3. Where potable water from the DWHR unit supplies not less than five showers and not greater than six showers, of which the
drain water from the same showers flows through the DWHR unit, then SWHF = [1 – (DWHR unit efficiency · 0.26)].
4. Where Items 1 through 3 are not met, SWHF = 1.0.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASHRAE 55-13 Thermal Environmental Conditions for Human Occupancy
Reason: This code change proposal provides direction regarding setpoint and schedules requirements for modeling systems
that provide occupant thermal comfort via means other than directly controlling the air dry-bulb and wet-bulb temperature (i.e.,
radiant cooling/heating, elevated air speed, etc.
NOTE TO ICC STAFF: ASHRAE standard 55-2013 has already been submitted with ASHRAE's proposal that deals with the
same subject matter as this proposal.

Cost Impact: Will not increase the cost of construction
There is no increase in the cost of construction since this code change proposal only adds an exception...
Analysis: A review of the standard(s) proposed for inclusion in the code, ASHRAE 55, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2015.
CE256-16 : TABLE C407.5.1HICKMAN10981
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published reason statements.
Assembly Action:

None
Individual Consideration Agenda
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Proponent : Amanda Hickman, InterCode Incorporated, representing MacroAir (amanda@intercodeinc.com) requests
Approve as Submitted.
Commenter's Reason: Currently, the performance path does not allow for correct modeling of occupant thermal comfort via
means other than directly controlling the air dry-bulb and wet-bulb temperature (i.e., radiant cooling/heating, elevated air speed,
etc.). This code change proposal provides direction regarding setpoint and schedules requirements for modeling these systems
correctly. The ICC technical committee agreed with this and recommended approval of this code change.
Using technology allows us to account for a complex world without complicating the lives of those who use it. With the specific
case of comfort levels in ASHRAE 55, the Center for the Built Environment at UC Berkeley has developed an online tool to
calculate the comfort level for various situations, including air speed, clothing, and activity level (http://comfort.cbe.berkeley.edu/
(http://comfort.cbe.berkeley.edu/)). Similar comfort tools are being incorporated into device controllers and building control
systems. These tools allow for all involved (consumers, managers, builders, and code officials) to enjoy a more robust definition
of comfort without complicating their lives.

Proponent : Christian Taber, representing Big Ass Fans (ctaber@bigassfans.com) requests Approve as Submitted.
Commenter's Reason: The changes proposed to Section C407 allows for the modeling of high efficiency HVAC strategies that
provide comfort by controlling comfort factors other than dry bulb temperature and humidity such as radiant cooling, radiant
heating, and elevated air speed. Those systems are not currently allowed to be modeled correctly in this optional compliance
path.
The required documentation for enforcement can be obtained using software such as the ASHRAE Thermal Comfort Tool or the
CBE Thermal Comfort Tool. The CBE tool is a free, web based software program available from the University of California
Berkeley. The comfort conditions for the are calculated for the Proposed Design, based on the design conditions in the
proposed building.
An example of the six input factors used for the proposed design is shown.
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The conditions for the standard reference design would be based on a standard HVAC system. The dry bulb temperature and
mean radiant temperature would be set equal, and the temperature would be increased or decreased until the same Standard
Effective Temperature (SET) was equal to that in the proposed design.
For this example, the Standard Reference Design would be simulated with the HVAC maintaining 75F and 50% relative
humidity.
The difference in the energy consumption for the proposed building with the radiant cooling system and the standard reference
building with the traditional HVAC system.

Proponent : Craig Conner, representing self (craig.conner@mac.com) requests Disapprove.
Commenter's Reason: ASHRAE Standard 55-2013 is not appropriate for use in a code. At the least the wrong parts of the
standard are referenced in the code change.
The code change specifies the "Standard Effective Temperature" as calculated in Appendix B. However there is no mention or
calculation of a "Standard Effective Temperature" in Appendix B. Rather Appendix B calculates a "Predicted Mean Vote" and a
"Predicted Percentage of Dissatisfaction". The standard and the appendix require specification of representative occupant(s)
including their "clothing insulation" and "metabolic rates".
The change makes part of the Standard Reference Design"" into a calculation. If a "Proposed Design" was some kind
of alternative, the equation probably belongs under "Proposed Design".
ASHRAE Standard 55 used to be referenced in the residential IECC; however, it was removed because it was not usable in that
role.

CE256-16
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CE258-16
IECC: C407.5.1.
Proposed Change as Submitted
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2015 International Energy Conservation Code
Revise as follows:
TABLE C407.5.1 (1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING COMPONENT
CHARACTERISTICS

STANDARD REFERENCE DESIGN

Space use classification

Same as proposed

Type: Insulation entirely above deck
Gross area: same as proposed
Roofs
U-factor: as specified in Table C402.1.4
Solar absorptance: 0.75
Emittance: 0.90
Type: Mass wall where proposed wall is mass;
otherwise steel-framed wall
Gross area: same as proposed
Walls, above-grade
U-factor: as specified in Table C402.1.4
Solar absorptance: 0.75
Emittance: 0.90
Type: Mass wall
Gross area: same as proposed
Walls, below-grade
U-Factor: as specified in Table C402.1.4 with
insulation layer on interior side of walls
Type: joist/framed floor
Floors, above-grade
Gross area: same as proposed
U-factor: as specified in Table C402.1.4
Type: Unheated
Floors, slab-on-grade
F-factor: as specified in Table C402.1.4
Type: Swinging
Opaque doors
Area: Same as proposed
U-factor: as specified in Table C402.1.4
Area
1.The proposed glazing area; where the
proposed glazing area is less than 40 percent of
above-grade wall area.
2.40 percent of above-grade wall area; where
Vertical fenestration other the proposed glazing area is 40 percent or more
of the above-grade wall area.
than opaque doors
U-factor: as specified in Table C402.4
SHGC: as specified in Table C402.4 except that
for climates with no requirement (NR) SHGC =
0.40 shall be used
External shading and PF: None
Area
1.The proposed skylight area; where the
proposed skylight area is less than 3 percent of
gross area of roof assembly.
2.3 percent of gross area of roof assembly;
where the proposed skylight area is 3 percent or
Skylights
more of gross area of roof assembly
U-factor: as specified in Table C402.4
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PROPOSED DESIGN
The space use classification shall be chosen in
accordance with Table C405.5.2 for all areas of
the building covered by this permit. Where the
space use classification for a building is not
known, the building shall be categorized as an
office building.
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed

As proposed

As proposed
As proposed
As proposed

As proposed

As proposed
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Lighting, interior

Lighting, exterior

BUILDING COMPONENT
CHARACTERISTICS

SHGC: as specified in Table C402.4 except that
for climates with no requirement (NR) SHGC =
0.40 shall be used.
The interior lighting power shall be determined in
accordance with Section C405.4.2. Where the
occupancy of the building is not known, the
lighting power density shall be 1.0 Watt per
2
square foot (10.7 W/m ) based on the
categorization of buildings with unknown space
classification as offices. Controls shall be in
accordance with Section C405.2.
The lighting power shall be determined in
accordance with Table C405.5.2(2). Areas and
dimensions of tradable and nontradable surfaces
shall be the same as proposed. Controls shall
be in accordance with Section C405.2.5.
STANDARD REFERENCE DESIGN

Internal gains

Same as proposed

Schedules

Same as proposed

Mechanical ventilation

Same as proposed

Heating systems

Fuel type: same as proposed design
Equipment typea : as specified in Tables
C407.5.1(2) and C407.5.1(3)
Efficiency: as specified in Tables C403.2.3(4)
and C403.2.3(5)
Capacityb : sized proportionally to the capacities
in the proposed design based on sizing runs,
and shall be established such that no smaller
number of unmet heating load hours and no
larger heating capacity safety factors are
provided than in the proposed design.
Fuel type: same as proposed design
Equipment typec : as specified in Tables
C407.5.1(2) and C407.5.1(3)
Efficiency: as specified in Tables C403.2.3(1),
C403.2.3(2) and C403.2.3(3)
Capacityb : sized proportionally to the capacities
in the proposed design based on sizing runs,
and shall be established such that no smaller
number of unmet cooling load hours and no
larger cooling capacity safety factors are
provided than in the proposed design.
Economizerd : same as proposed, in
accordance with Section C403.3.
Fuel type: same as proposed

Cooling systems

Service water heatinge
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As proposed

As proposed

As proposed

PROPOSED DESIGN
Receptacle, motor and process loads shall be
modeled and estimated based on the space use
classification. All end-use load components
within and associated with the building shall be
modeled to include, but not be limited to, the
following: exhaust fans, parking garage
ventilation fans, exterior building lighting,
swimming pool heaters and pumps, elevators,
escalators, refrigeration equipment and cooking
equipment.
Operating schedules shall include hourly profiles
for daily operation and shall account for
variations between weekdays, weekends,
holidays and any seasonal operation. Schedules
shall model the time-dependent variations in
occupancy, illumination, receptacle loads,
thermostat settings, mechanical ventilation,
HVAC equipment availability, service hot water
usage and any process loads. The schedules
shall be typical of the proposed building type as
determined by the designer and approved by the
jurisdiction.
As proposed, in accordance with Section
C403.2.6.
As proposed
As proposed
As proposed
As proposed

As proposed
As proposed
As proposed
As proposed

As proposed
As proposed
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Efficiency: as specified in Table C404.2

Capacity: same as proposed
Where no service water hot water system exists
or is specified in the proposed design, no
service hot water heating shall be modeled.

For Group R, as proposed multiplied by SWHF.
For other than Group R, as proposed multiplied
by efficiency as provided by the manufacturer of
the DWHR unit.
As proposed

SWHF = Service water heat recovery factor, DWHR = Drain water heat recovery.
a. Where no heating system exists or has been specified, the heating system shall be modeled as fossil fuel electric. The
system characteristics shall be identical in both the standard reference design and proposed design.
b. The ratio between the capacities used in the annual simulations and the capacities determined by sizing runs shall be the
same for both the standard reference design and proposed design.
c. Where no cooling system exists or no cooling system has been specified, the cooling system shall be modeled as an aircooled single-zone system, one unit per thermal zone. The system characteristics shall be identical in both the standard
reference design and proposed design.
d. If an economizer is required in accordance with Table C403.3 and where no economizer exists or is specified in the
proposed design, then a supply-air economizer shall be provided in the standard reference design in accordance with Section
C403.3.
e.

The SWHF shall be applied as follows:

1. Where potable water from the DWHR unit supplies not less than one shower and not greater than two showers, of which
the drain water from the same showers flows through the DWHR unit then SWHF = [1 – (DWHR unit efficiency · 0.36)].
2. Where potable water from the DWHR unit supplies not less than three showers and not greater than four showers, of
which the drain water from the same showers flows through the DWHR unit then SWHF = [1 – (DWHR unit efficiency · 0.33)].
3. Where potable water from the DWHR unit supplies not less than five showers and not greater than six showers, of which
the drain water from the same showers flows through the DWHR unit, then SWHF = [1 – (DWHR unit efficiency · 0.26)].
4.

Where Items 1 through 3 are not met, SWHF = 1.0.

Reason: This proposal updates Table C407.5.1(1). In the lighting section, it refers to the mandatory controls required for
interior and exterior lighting. These control requirements are added to the standard reference design, since they are
mandatory in the code.
The footnote is also updated for the following reasons: All buildings will receive electric service, but not all buildings will use
fossil fuels. So in those rare instances where not heating system exists or has been specified, the heating system should be
associated with the type of energy that all commercial buildings will use (which is electricity).
In addition, under Section 433 of the Energy Independence and Security Act of 2007, new and totally renovated federal
buildings are required to reduce their use of "fossil fuel generated energy" by 65% in 2015, 80% in 2020, and 100% in 2030
(compared to a 2003 baseline). For federal buildings, the current footnote would violate federal law. The revised footnote
would allow new and renovated federal buildings to comply, since many new federal buildings are being installed with
renewable electricity production systems.

Cost Impact: Will not increase the cost of construction
The language provides clarifications and updates to the specifications to computer modeling for the total building performance
section, and do not have any impact on the cost of construction.
CE258-16 :
TABLE C407.5.1ROSENSTOCK11849
Public Hearing Results
Committee Action:
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Disapproved
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Committee Reason: Lighting controls are already identified as mandatory in Section C405.2, thus it is not necessary to
repeat this in the table. How does one model the impact of lighting controls?
Assembly Action:

None
Individual Consideration Agenda

Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Submitted.
Commenter's Reason: This proposal helps to improve the table by showing that lighting controls are in the standard
reference design. The table also clarifies other parts of the standard reference design beyond going back to the referenced
tables.
Many entities have modeled the impacts and energy savings associated with baseline and advanced lighting controls.
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CE259-16 Part II
IECC-R: Table R405.5.2(1) [IRC Table N1105.5.2(1)]
Proposed Change as Submitted
Proponent : Julie Ruth, representing American Architectural Manufacturers Association (julruth@aol.com)
2015 International Residential Code
TABLE R405.5.2(1)
[N1105.5.2(1)] SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING
COMPONENT

STANDARD REFERENCE DESIGN

Type: mass wall if proposed wall is mass; otherwise
wood frame.
Gross area: same as proposed
Above-grade
walls
U-factor: as specified in Table R402.1.4
Solar absorptance = 0.75
Emittance = 0.90
Type: same as proposed
Basement and
Gross area: same as proposed
crawl space walls U-factor: from Table R402.1.4, with insulation layer
on interior side of walls
Type: wood frame
Above-grade
Gross area: same as proposed
floors
U-factor: as specified in Table R402.1.4
Type: wood frame
Ceilings
Gross area: same as proposed
U-factor: as specified in Table R402.1.4
Type: composition shingle on wood sheathing
Gross area: same as proposed
Roofs
Solar absorptance = 0.75
Emittance = 0.90
2
2
Type: vented with aperture = 1 ft per 300 ft ceiling
Attics
area
Type: same as proposed
Foundations
Foundation wall area above and below grade and soil
characteristics: same as proposed
2
Area: 40 ft
Opaque doors
Orientation: North
U-factor: same as fenestration from Table R402.1.4
h
Total vertical fenestration area =
(a) The proposedglazing vertical fenestration area,
where the proposed glazing fenestration area is less
than 15 percent of the conditioned floor area
(b) 15 percent of the conditioned floor area,The
adjusted vertical fenestration area, where the
proposed glazingfenestration area
is 15 percent or more of the conditioned floor
area.The adjusted vertical fenestration area shall be
calculated as follows:
Vertical
fenestration other
than opaque
doors

AVFadj - AVF x 0.15 X CFA/AF
Where
AVFadj = Adjusted Vertical Fenestration Area
AVF = Proposed Vertical Fenestration Area
CFA = Conditioned Floor Area
AF = Proposed Total Fenestration Area
Orientation: equally distributed to four cardinal
compass orientations (N, E, S & W).
U-factor: as specified in Table R402.1.4
SHGC: as specified in Table R402.1.2 except that for
climates with no requirement (NR) SHGC = 0.40 shall
be used.
Interior shade fraction: 0.92-(0.21 × SHGC for the
standard reference design)
External shading: none
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PROPOSED DESIGN
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed

As proposed

As proposed
As proposed
As proposed
0.92-(0.21 × SHGC as proposed)
As proposed
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None
Skylight Area =
(a) The proposed skylight area where the proposed
fenestration area is less than 15 percent of the
conditioned floor area, or,
Skylights

continue skylights
continue skylights
continue skylights

continue skylights
continue skylights
Thermally isolated
sunrooms

(b) The adjusted skylight area where the proposed
fenestration area is 15 percent or greater of the
conditioned floor area. The adjusted skylight area
shall be calculated as follows:

As proposed

ASKY adj = ASKY * 0.15 * CFA/AF
ASKYadj = Adjusted Skylight Area
ASKY = Proposed Skylight Area
CFA = Conditioned Floor Area
AF = Proposed Total Fenestration Area
Orientation: As Proposed
As Proposed
U-factor: As specified in Table R402.1.4
As Proposed
SHGC: As specified in Table R402.1.2 including
footnore (b) of that table, except that for climates with
As Proposed
no requirement (NR): SHGC = 0.40
Interior shade fraction for the area of proposed
skylights with SHGC ratings that include a preAs Proposed with shades assumed closed 50% of the
installed interior shade:
time.
0.92 - 0.21 x SHGC for the standard reference
design
External Shading: None
As Proposed
None

Air leakage rate of 5 air changes per hour in Climate
Zones 1 and 2, and 3 air changes per hour in Climate
Zones 3 through 8 at a pressure of 0.2 inches w.g (50
Pa). The mechanical ventilation rate shall be in
addition to the air leakage rate and the same as in
the proposed design, but no greater than 0.01 × CFA
Air exchange rate
+ 7.5 ×(Nbr + 1)
where:
CFA = conditioned floor area
Nbr = number of bedrooms
Energy recovery shall not be assumed for mechanical
ventilation.

As proposed

For residences that are not tested, the same air
leakage rate as the standard reference design.
For tested residences, the meaa
sured air exchange rate .
b
The mechanical ventilation rate
shall be in addition to the air
leakage rate and shall be as proposed.

2
2
For SI: 1 square foot = 0.93 m , 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m , 1 gallon (US) = 3.785 L,
Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by thecode official, testing shall be conducted by an approvedparty. Hourly calculations as specified in the
ASHRAEHandbook of Fundamentals, or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals, page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals, page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
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h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazingfenestration area:
AF = As x FA x F
where:
AF = Total glazingfenestration area.
As = Standard reference design total glazingfenestration area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.

Reason: Part I (Commercial)
Part I corrects an inconsistency in the treatment of skylights vs. vertical fenestration in the commercial provisions of the IECC.
In the commercial prescriptive provisions two different sets of area limits are given for both vertical fenestration and skylights,
based upon whether automatic lighting controls are also used. These two sets of area limits are reflected in the criteria for
performance design for vertical fenestration, but not for skylights. Part I of this proposal corrects this inconsistency.
Part I also replaces reference to "glazing" with "vertical fenestration", where appropriate.
Part II (Residential)
Skylights are treated inconsistently between the different compliance alternatives in the 2015 IECC Residential Providions. For
example, the UA alternative does not limit the area of vertical fenestration or skylights. Likewise, there are no limits on area in
the prescriptive provisions. However, the Simulated Performance Alternative specifically excludes skylight area from the
Standard Reference Design, while vertical fenestration area is not to exceed 5% of the conditioned floor area.
The omission of consideration of skylights in the Simulated Performance Alternative path is due, at least in part, to approved
RE173-13. This proposal changed "glazing" in Table R405.5.2(1) to "vertical fenestration other then opaque doors" between
the 2012 and 2015 IECC, thereby omitting skylights from the provisions of the table for glazing.
Although Table R405.5.2(1) in the 2012 IECC did not include provisions directly for skylights, it did include provisions for
"glazing". The definition of glazing given in that same table included skylights as well as vertical glazing, as implied by the first
sentence of deleted footnote (a).
"(a). Glazing shall be defined as sunlight-transmitting fenestration, including the area of sash, curbing, or other framing
elements, that enclose conditioned space. Glazing includes the area of sunlight-transmitting fenestration assemblies in walls
bounding conditioned basements. For doors...."
Additionally, in the 2015 IECC the definition of "glazing" was replaced by a definition of "fenestration" that further separated
these products into vertical glazing or skylights.
Our proposed changes to Table R405.5.2(1) corrects this inconsistency by reinstating consideration of skylight area in the
Standard Reference Design. This proposal does this by adding the following:
a) Proposed provisions for skylight area, U-Factor and shading that mirror the Vertical Fenestration provisions, where ever
practical.
b) Proposed provisions for skylight SHGC that mirror those for Vertical Fenestration, with the addition of a reference to
Footnote (b) of Table R402.1.2.
c) Proposed provisions for skylight orientation based upon "As Proposed". Typically skylight installation in residential
construction is not evenly distributed to all four cardinal compass orientations, as assumed for vertical fenestration under the
Simulated Performance Alternative provisions.
d) Proposed suitable interior shading provisions that are used when any of the proposed skylights are rated products that
include integral shading.
This proposal also includes the following changes to the provisions for Vertical Fenestration:
a) Reference to "glazing area" is replaced by "fenestration area" in footnote b. This is the only remaining use of the phrase
"glazing area" in the residential provisions of this code, after the removal of "glazing" as defined in the deleted footnore (a).
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b) Provisions are added to reduce the vertical fenestration area (and skylght area) proportionally for the Standard Reference
Design, whenever total fenestration area equals or exceeds 15% of conditioned floor area and any skylight area is proposed.

Cost Impact: Will not increase the cost of construction
The changes are editorial to add clarity and understanding to the definition. No new requirements are added and thus, costs
are not impacted.
CE259-16 Part II :
N1105.5.2RUTH13957
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: The Committee approved revised language in RE146 and this language needs to revised to integrate with
those languages changes.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Julie Ruth, representing American Architectural Manufacturers Association (julruth@aol.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
TABLE N1105.5.2 (1)
[R405.5.2(1)] SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING
COMPONENT

STANDARD REFERENCE DESIGN

Type: mass wall if proposed wall is mass; otherwise
wood frame.
Gross area: same as proposed
Above-grade
walls
U-factor: as specified in Table R402.1.4
Solar absorptance = 0.75
Emittance = 0.90
Type: same as proposed
Basement and
Gross area: same as proposed
crawl space walls U-factor: from Table R402.1.4, with insulation layer
on interior side of walls
Type: wood frame
Above-grade
Gross area: same as proposed
floors
U-factor: as specified in Table R402.1.4
Type: wood frame
Ceilings
Gross area: same as proposed
U-factor: as specified in Table R402.1.4
Type: composition shingle on wood sheathing
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PROPOSED DESIGN
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
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Roofs

Attics
Foundations

Opaque doors

Vertical
fenestration(b)
other than opaque
doors

Gross area: same as proposed
Solar absorptance = 0.75
Emittance = 0.90
2
2
Type: vented with aperture = 1 ft per 300 ft ceiling
area
Type: same as proposed
Foundation wall area above and below grade and
soil characteristics: same as proposed
2
Area: 40 ft
Orientation: North
U-factor: same as fenestration from Table R402.1.4
Total adjusted vertical fenestration area =
(a) The proposedvertical fenestration area, where
the proposed fenestration area is less than 15
percent of the conditioned floor area
The adjusted vertical fenestration area, where the
proposed fenestration area
is 15 percent or more of the conditioned floor
area.The adjusted vertical fenestration area shall be
calculated as follows:
AVFadj - AVF x 0.15 X CFA/AF
Where
AVFadj = Adjusted Vertical Fenestration Area
AVF = Proposed Vertical Fenestration Area
CFA = Conditioned Floor Area
AF = Proposed Total Fenestration Area
Orientation: equally distributed to four cardinal
compass orientations (N, E, S & W).
U-factor: as specified in Table R402.1.4
SHGC: as specified in Table R402.1.2 except that for
climates with no requirement (NR) SHGC = 0.40
shall be used.
Interior shade fraction: 0.92-(0.21 × SHGC for the
standard reference design)
External shading: none

As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed

As proposed
As proposed
As proposed
0.92-(0.21 × SHGC as proposed)
As proposed

Skylight Area =
(a) The proposed skylight area where the proposed
fenestration area is less than 15 percent of the
conditioned floor area, or,
Skylights

Skylights
Skylights
Skylights

Skylights

)(b The adjusted skylight area where the proposed
fenestration area is 15 percent or greater of the
conditioned floor area. The adjusted skylight area
shall be calculated as follows:
ASKY adj = ASKY * 0.15 * CFA/AF
ASKYadj = Adjusted Skylight Area
ASKY = Proposed Skylight Area
CFA = Conditioned Floor Area
AF = Proposed Total Fenestration Area
Orientation: As Proposed
U-factor: As specified in Table R402.1.4
SHGC: As specified in Table R402.1.2 including
footnote (b) of that table, except that for climates with
no requirement (NR): SHGC = 0.40
Interior shade fraction for the area of proposed
skylights with SHGC ratings that include a preinstalled interior shade:
0.92 - 0.21 x SHGC for the standard reference
design
External Shading: None

Skylights
Thermally isolated
None
sunrooms
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As Proposed
As Proposed
As Proposed

As Proposed with shades assumed closed 50% of
the time.
As Proposed
As proposed
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Air leakage rate of 5 air changes per hour in Climate
Zones 1 and 2, and 3 air changes per hour in
Climate Zones 3 through 8 at a pressure of 0.2
inches w.g (50 Pa). The mechanical ventilation rate
shall be in addition to the air leakage rate and the
same as in the proposed design, but no greater than
Air exchange rate
0.01 × CFA + 7.5 ×(Nbr + 1)
where:
CFA = conditioned floor area
Nbr = number of bedrooms
Energy recovery shall not be assumed for
mechanical ventilation.

For residences that are not tested, the same air
leakage rate as the standard reference design.
For tested residences, the meaa
sured air exchange rate .
b
The mechanical ventilation rate
shall be in addition to the air
leakage rate and shall be as proposed.

2
2
For SI: 1 square foot = 0.93 m , 1 British thermal unit = 1055 J, 1 pound per square foot = 4.88 kg/m , 1 gallon (US) = 3.785 L,
Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.
a. Where required by thecode official, testing shall be conducted by an approvedparty. Hourly calculations as specified in the
ASHRAEHandbook of Fundamentals, or the equivalent shall be used to determine the energy loads resulting from infiltration.
b. The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation
43 of 2001 ASHRAE Handbook of Fundamentals, page 26.24 and the "Whole-house Ventilation" provisions of 2001 ASHRAE
Handbook of Fundamentals, page 26.19 for intermittent mechanical ventilation.
c. Thermal storage element shall mean a component not part of the floors, walls or ceilings that is part of a passive solar
system, and that provides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal
storage element must be in the same room as fenestration that faces within 15 degrees (0.26 rad) of true south, or must be
connected to such a room with pipes or ducts that allow the element to be actively charged.
d. For a proposed design with multiple heating, cooling or water heating systems using different fuel types, the applicable
standard reference design system capacities and fuel types shall be weighted in accordance with their respective loads as
calculated by accepted engineering practice for each equipment and fuel type present.
e. For a proposed design without a proposed heating system, a heating system with the prevailing federal minimum efficiency
shall be assumed for both the standard reference design and proposed design.
f. For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal
minimum efficiency shall be assumed for both the standard reference design and the proposed design.
g. For a proposed design with a nonstorage-type water heater, a 40-gallon storage-type water heater with the prevailing federal
minimum energy factor for the same fuel as the predominant heating fuel type shall be assumed. For the case of a proposed
design without a proposed water heater, a 40-gallon storage-type water heater with the prevailing federal minimum efficiency
for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard reference
design.
h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to
determine glazingfenestration area:
AF = As x FA x F
where:
AF = Total glazingfenestration area.
As = Standard reference design total glazingfenestration area.
FA = (Above-grade thermal boundary gross wall area)/above-grade boundary wall area + .0.5 x below-grade boundary wall
area).
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area + common wall area) or 0.56,
whichever is greater.
and where:
Thermal Boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
Below-grade boundary wall is any thermal boundary wall in soil contact.
Common wall area is the area of walls shared with an adjoining dwelling unit.
L and CFA are in the same units.

Commenter's Reason: CE259 addresses inconsistent treatment of skylights under performance based design, for both
residential and commercial construction. Part I was Approved during the Committee Action Hearings in Louisville, Part II was
Disapproved due to a potential conflict with another proposal (RE146) that was Approved prior to CE259, Part II coming to the
floor. The resultant conflict was too complex to address in a floor modification.
This Public Comment addresses the conflict between CE259, Part II, as Submitted, and RE146, as Approved. CE259, Part II
was based upon the existing language of the IECC - Residential that set the fenestration area to be assumed for standard
design as "As Proposed" for up to 15% of conditioned floor area, and at 15% of conditioned floor area for any proposed area
that was greater than that.
RE146 set the fenestration area to be assumed for standard design as 15% of conditioned floor area, regardless of the
proposed area.
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Although AAMA opposes RE146, and we have submitted a PC for its Disapproval, we are also submitting this Public Comment,
which is based upon Approval of RE146. If the Approval of RE146 is upheld at the Pubic Comment Hearings we will seek
Approval of CE259, Part II, As Modified by this Public Comment. If it is not upheld we will seek Approval of CE259, Part II as
Submitted.
Skylights are treated inconsistently between the different compliance alternatives in the 2015 IECC - Residential. The UA
alternative does not limit the area of vertical fenestration or skylights. Likewise, there are no limits on area in the prescriptive
provisions. However, the Simulated Performance Alternative specifically excludes skylight area from the Standard Reference
Design, while vertical fenestration area currently equalts the proposed design up to 15% of the conditioned floor area,
The discrepancy is due, at least in part, to approved RE173-13, which changed "glazing" to "Vertical fenestration other than
opaque doors" between the 2012 and 2015 IECC. This change thereby omitteed skylight area from consideration in the
Standard Reference Design. .
Although Table R405.5.2(1) of the 2012 IECC did not include provisions directly for skylights, it did include provisions for
"glazing". The definition of glazing given in that same table included skylights as well as vertical glazing. With its reference to
"curbing" the first sentence in deleted footnore (a) also implied the inclusion of skylights within the more general term of
"glazing":
"a. Glazing shall be defined as sunlight-tranmitting fenestration, including the area of sash, curbing or other framing elements,
that enclose conditioned space. Glazing includes the area of sunlight-transmitting fenestratin assemlies in walls bounding
conditioned basements. For doors...."
In the 2015 IECC the definition of "glazing" was replaced by a definition of "fenestration" that further separated the product into
vertical glazing or skylights.
CE259, Part II, as submitted corrected this inconsistency within Table R405.5.2(1) by reinstating consideration of skylight area
in the Standard Reference Design. It did so by adding the following:
a) Proposed provisions for skylight area, U-factor and shading that mirror the Vertical Fenestration provisions, wherever
practical.
b) Proposed provisions for skylight SHGC that mirror those for Vertical Fenestration, with the addition of a reference to
Footnote (b) of Table R402.1.2.
c) Proposed provisions for skylight orientation based upon "As Proposed". Typically skylight installation in residential
construction is not equally distributed to all four cardinal compass orientations, as assumed for vertical fenestration under the
Simulated Performance Alternative provisions.
d) Proposed suitable interior shading provisions that are used when any of the proposed skylights are rated products that
include integral shading.
This Public Comment addresses the potential conflict between the original proposal and RE146 by revising the proposed
provisions for skylight area and vertical fenestration area to be assumed for standard design to ba a portion of the allotted 15%
of conditioned floor area. The portion to be assigned to each is to be based upon their portion in the proposed design (i.e. ratio
of vertical fenestration area to total fenestration area and ratio of skylight area to total fenestration area, as applicable).
The proposed change to footnote b of Table R405.5.2(1) from the original proposal is retained. The proposed change replaces
reference to "glazing area" with "fenestration area". Footnote b is the only remaining use of the phrase "glazing area" in the
IECC - Residential.
If the approval of RE146 is upheld we urge the approval of CE259, Part II, as modified by this Public Comment as well, so that
skylights are addressed appropriately in the performance based design provisions of the IECC - Residential.

Proponent : Julie Ruth, representing American Architectural Manufacturers Association (julruth@aol.com) requests
Approve as Submitted.
Commenter's Reason: CE259, Part I was Approved as Submitted.
CE259, Part II was Disapproved due to a potential conflict with RE146. RE146 was heard before CE259, Part II, and it was
Approved.
A separate Public Comment has been submitted for the Disapproval of RE146. If RE146 is Disapproved no potential conflict
with CE259, Part II in the IECC- Residential would exist.
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CE259 corrects inconsistencies with regards to how skylights are dealt with under the Performance Based Compliance Path.
These inconsistencies were inadvertently introduced into the IECC - Residential when "glazing area" was replaced with
"fenestration area" and then "fenestration area" was split up into "Vertical fenestration area" and "skylight and sloped glazing
area". CE259, Part II corrects these inconsistencies and restores the original intent of the IECC - REsidentail with regards to
consideration of skylights and sloped glazing under Performance Based Design.

CE259-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

CE259-16 Part I
IECC: C407.5.1.
Proposed Change as Submitted
Proponent : Julie Ruth, representing American Architectural Manufacturers Association (julruth@aol.com)
2015 International Energy Conservation Code
Revise as follows:
TABLE C407.5.1(1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING
COMPONENT
CHARACTERISTICS

STANDARD REFERENCE DESIGN

Space use classification

Same as proposed

Type: Insulation entirely above deck
Gross area: same as proposed
Roofs
U-factor: as specified in Table C402.1.4
Solar absorptance: 0.75
Emittance: 0.90
Type: Mass wall where proposed wall is mass;
otherwise steel-framed wall
Gross area: same as proposed
Walls, above-grade
U-factor: as specified in Table C402.1.4
Solar absorptance: 0.75
Emittance: 0.90
Type: Mass wall
Gross area: same as proposed
Walls, below-grade
U-Factor: as specified in Table C402.1.4 with
insulation layer on interior side of walls
Type: joist/framed floor
Floors, above-grade
Gross area: same as proposed
U-factor: as specified in Table C402.1.4
Type: Unheated
Floors, slab-on-grade
F-factor: as specified in Table C402.1.4
Type: Swinging
Opaque doors
Area: Same as proposed
U-factor: as specified in Table C402.1.4
Area
1.The proposed glazing vertical
fenestration area; where the proposed
glazingvertical fenestration area is less than 40
percent of above-grade wall area.
2.40 percent of above-grade wall area; where
Vertical fenestration other the proposed glazing vertical fenestration area
is 40 percent or more of the above-grade wall
than opaque doors
area.
U-factor: as specified in Table C402.4
SHGC: as specified in Table C402.4 except that
for climates with no requirement (NR) SHGC =
0.40 shall be used
External shading and PF: None
Area
1.The proposed skylight area; where the
proposed skylight area is less than that
permitted by Section C402.1 3 percent of gross
area of roof assembly.

PROPOSED DESIGN
The space use classification shall be chosen in
accordance with Table C405.5.2 for all areas of
the building covered by this permit. Where the
space use classification for a building is not
known, the building shall be categorized as an
office building.
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed
As proposed

As proposed

As proposed
As proposed
As proposed

As proposed
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Skylights

Lighting, interior

Lighting, exterior

2. The area permitted by Section C402.1 3
percent of gross area of roof assembly; where
the proposed skylight area exceeds that
permitted by Section C402.1 is 3 percent or
more of gross area of roof assembly
U-factor: as specified in Table C402.4
SHGC: as specified in Table C402.4 except that
for climates with no requirement (NR) SHGC =
0.40 shall be used.
The interior lighting power shall be determined
in accordance with Section C405.4.2. Where
the occupancy of the building is not known, the
lighting power density shall be 1.0 Watt per
square foot (10.7 W/m2 ) based on the
categorization of buildings with unknown space
classification as offices.
The lighting power shall be determined in
accordance with Table C405.5.2(2). Areas and
dimensions of tradable and nontradable
surfaces shall be the same as proposed.

As proposed
As proposed

As proposed

As proposed

SWHF = Service water heat recovery factor, DWHR = Drain water heat recovery.
a. Where no heating system exists or has been specified, the heating system shall be modeled as fossil fuel. The system
characteristics shall be identical in both the standard reference design and proposed design.
b. The ratio between the capacities used in the annual simulations and the capacities determined by sizing runs shall be
the same for both the standard reference design and proposed design.
c. Where no cooling system exists or no cooling system has been specified, the cooling system shall be modeled as an
air-cooled single-zone system, one unit per thermal zone. The system characteristics shall be identical in both the standard
reference design and proposed design.
d. If an economizer is required in accordance with Table C403.3 and where no economizer exists or is specified in the
proposed design, then a supply-air economizer shall be provided in the standard reference design in accordance with
Section C403.3.
e. The SWHF shall be applied as follows:
1. Where potable water from the DWHR unit supplies not less than one shower and not greater than two showers, of
which the drain water from the same showers flows through the DWHR unit then SWHF = [1 – (DWHR unit efficiency ·
0.36)].
2. Where potable water from the DWHR unit supplies not less than three showers and not greater than four showers, of
which the drain water from the same showers flows through the DWHR unit then SWHF = [1 – (DWHR unit efficiency ·
0.33)].
3. Where potable water from the DWHR unit supplies not less than five showers and not greater than six showers, of
which the drain water from the same showers flows through the DWHR unit, then SWHF = [1 – (DWHR unit efficiency ·
0.26)].
4. Where Items 1 through 3 are not met, SWHF = 1.0.
Reason: Part I (Commercial)
Part I corrects an inconsistency in the treatment of skylights vs. vertical fenestration in the commercial provisions of the
IECC. In the commercial prescriptive provisions two different sets of area limits are given for both vertical fenestration and
skylights, based upon whether automatic lighting controls are also used. These two sets of area limits are reflected in the
criteria for performance design for vertical fenestration, but not for skylights. Part I of this proposal corrects this
inconsistency.
Part I also replaces reference to "glazing" with "vertical fenestration", where appropriate.
Part II (Residential)
Skylights are treated inconsistently between the different compliance alternatives in the 2015 IECC Residential Providions.
For example, the UA alternative does not limit the area of vertical fenestration or skylights. Likewise, there are no limits on
area in the prescriptive provisions. However, the Simulated Performance Alternative specifically excludes skylight area from
the Standard Reference Design, while vertical fenestration area is not to exceed 5% of the conditioned floor area.
The omission of consideration of skylights in the Simulated Performance Alternative path is due, at least in part, to
approved RE173-13. This proposal changed "glazing" in Table R405.5.2(1) to "vertical fenestration other then opaque
doors" between the 2012 and 2015 IECC, thereby omitting skylights from the provisions of the table for glazing.
Although Table R405.5.2(1) in the 2012 IECC did not include provisions directly for skylights, it did include provisions for
"glazing". The definition of glazing given in that same table included skylights as well as vertical glazing, as implied by the
first sentence of deleted footnote (a).
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"(a). Glazing shall be defined as sunlight-transmitting fenestration, including the area of sash, curbing, or other framing
elements, that enclose conditioned space. Glazing includes the area of sunlight-transmitting fenestration assemblies in
walls bounding conditioned basements. For doors...."
Additionally, in the 2015 IECC the definition of "glazing" was replaced by a definition of "fenestration" that further separated
these products into vertical glazing or skylights.
Our proposed changes to Table R405.5.2(1) corrects this inconsistency by reinstating consideration of skylight area in the
Standard Reference Design. This proposal does this by adding the following:
a) Proposed provisions for skylight area, U-Factor and shading that mirror the Vertical Fenestration provisions, where ever
practical.
b) Proposed provisions for skylight SHGC that mirror those for Vertical Fenestration, with the addition of a reference to
Footnote (b) of Table R402.1.2.
c) Proposed provisions for skylight orientation based upon "As Proposed". Typically skylight installation in residential
construction is not evenly distributed to all four cardinal compass orientations, as assumed for vertical fenestration under
the Simulated Performance Alternative provisions.
d) Proposed suitable interior shading provisions that are used when any of the proposed skylights are rated products that
include integral shading.
This proposal also includes the following changes to the provisions for Vertical Fenestration:
a) Reference to "glazing area" is replaced by "fenestration area" in footnote b. This is the only remaining use of the phrase
"glazing area" in the residential provisions of this code, after the removal of "glazing" as defined in the deleted footnore (a).
b) Provisions are added to reduce the vertical fenestration area (and skylght area) proportionally for the Standard
Reference Design, whenever total fenestration area equals or exceeds 15% of conditioned floor area and any skylight
area is proposed.

Cost Impact: Will not increase the cost of construction
The changes are editorial to add clarity and understanding to the definition. No new requirements are added and thus,
costs are not impacted.
CE259-16 Part I :
C407.5.1RUTH13956
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published reason statements.
Assembly Action:
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CE262-16
IECC: C202 (New), C408.2, C408.2.1, C408.2.4, C408.3.1, C408.3.1.2.
Proposed Change as Submitted
Proponent : Eric Makela, Cadmus Group, representing RESNET
2015 International Energy Conservation Code
Add new definition as follows:
SECTION C202 DEFINITIONS
CERTIFIED COMMISSIONING PROFESSIONAL An individual who is certified by an ANSI/ISO/IEC 17024 accredited
organization.
Revise as follows:
C408.2 Mechanical systems and service water-heating systems commissioning and completion requirements. Prior
to the final mechanical and plumbing inspections, the registered design certified commissioning professional or approved
agency shall provide evidence of mechanical systems commissioning and completion in accordance with the provisions of this
section.
Construction document notes shall clearly indicate provisions for commissioning and completion requirements in accordance
with this section and are permitted to refer to specifications for further requirements. Copies of all documentation shall be given
to the owner or owner's authorized agent and made available to the code official upon request in accordance with Sections
C408.2.4 and C408.2.5.
Exceptions: The following systems are exempt:
1. Mechanical systems and service water heater systems in buildings where the total mechanical equipment
capacity is less than 480,000 Btu/h (140.7 kW) cooling capacity and 600,000 Btu/h (175.8 kW) combined service
water-heating and space-heating capacity.
2. Systems included in Section C403.3 that serve individual dwelling units and sleeping units.
C408.2.1 Commissioning plan. A commissioning plan shall be developed by a registered design professiona certified
commissioning professionall or approved agency and shall include the following items:
1. A narrative description of the activities that will be accomplished during each phase of commissioning, including the
personnel intended to accomplish each of the activities.
2. A listing of the specific equipment, appliances or systems to be tested and a description of the tests to be performed.
3. Functions to be tested including, but not limited to, calibrations and economizer controls.
4. Conditions under which the test will be performed. Testing shall affirm winter and summer design conditions and full
outside air conditions.
5. Measurable criteria for performance.
C408.2.4 Preliminary commissioning report. A preliminary report of commissioning test procedures and results shall be
completed and certified by the registered design certified commissioning professional or approved agency and provided to
the building owner or owner's authorized agent. The report shall be organized with mechanical and service hot water findings in
separate sections to allow independent review. The report shall be identified as "Preliminary Commissioning Report" and shall
identify:
1. Itemization of deficiencies found during testing required by this section that have not been corrected at the time of
report preparation.
2. Deferred tests that cannot be performed at the time of report preparation because of climatic conditions.
3. Climatic conditions required for performance of the deferred tests.
C408.3.1 Functional testing. Prior to passing final inspection, the registered design certified commissioning professional
shall provide evidence that the lighting control systems have been tested to ensure that control hardware and software are
calibrated, adjusted, programmed and in proper working condition in accordance with the construction documents and
manufacturer's instructions. Functional testing shall be in accordance with Sections C408.3.1.1 and C408.3.1.2 for the
applicable control type.
C408.3.1.2 Time-switch controls. Where time-switch controls are provided, the following procedures shall be performed:
1. Confirm that the time-switch control is programmed with accurate weekday, weekend and holiday schedules.
2. Provide documentation to the owner of time- switch controls programming including weekday, weekend, holiday
schedules, and set-up and preference program settings.
3. Verify the correct time and date in the time switch.
4. Verify that any battery back-up is installed and energized.
5. Verify that the override time limit is set to not more than 2 hours.
6. Simulate occupied condition. Verify and document the following:
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6.1.All lights can be turned on and off by their respective area control switch.
6.2.The switch only operates lighting in the enclosed space in which the switch is located.
7. Simulate unoccupied condition. Verify and document the following:
7.1.Nonexempt lighting turns off.
7.2.Manual override switch allows only the lights in the enclosed space where the override switch is located to
turn on or remain on until the next scheduled shutoff occurs.
8. Additional testing as specified by the registered design certified commissioning professional.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ANSI/ ISO
Conformity assessment - General requirements for bodies operating certification
/IEC
of persons
17024:2012
Reason: Providing commissioning service involve a broad knowledge set of building systems from mechanical and plumbing to
lighting systems. Currently individual providing commissioning service have no clear defined certification for demonstrating
expertise in the services provided. Requiring certifying bodies that accredit commissioning professionals meet the requirements
of ANSI 17024:2012 will establish a more rigorous defined skill level for those who provide commissioning services. Accredited
certifying bodies that meet the requirements of ANSI 17024 will establish the knowledge set and experience level for a certified
commissioning professional and provide value to the building owners and clear requirements of commissioning professionals
for code officials.
Cost Impact: Will not increase the cost of construction
The proposal is editorial in nature and will not increase the cost of constuction. The proposal is modifying the requirements for
the person perfoming the commissioning task to ensure that the person is qualified.
Analysis: A review of the standard(s) proposed for inclusion in the code, ANSI/ISO/IEC 17024, with regard to the ICC criteria
for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2015.

CE262-16 :
C408.2MAKELA12632
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee needed to see what was in the proposed standard. The Registered Design Professional
needs to be included.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Eric Makela, representing Northwest Energy Codes Group (eric.makela@cadmusgroup.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
CERTIFIED COMMISSIONING PROFESSIONAL An individual who is certified has a commissioning certification that has
been accredited by an ANSI/ISO/IEC 17024 accredited organization.
C408.2 Mechanical systems and service water-heating systems commissioning and completion requirements. Prior
to the final mechanical and plumbing inspections, the registered design professional or certified commissioning
professional shall provide evidence of mechanical systems commissioning and completion in accordance with the provisions of
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this section.
Construction document notes shall clearly indicate provisions for commissioning and completion requirements in accordance
with this section and are permitted to refer to specifications for further requirements. Copies of all documentation shall be given
to the owner or owner's authorized agent and made available to the code official upon request in accordance with Sections
C408.2.4 and C408.2.5.
Exceptions: The following systems are exempt:
1. Mechanical systems and service water heater systems in buildings where the total mechanical equipment
capacity is less than 480,000 Btu/h (140.7 kW) cooling capacity and 600,000 Btu/h (175.8 kW) combined service
water-heating and space-heating capacity.
2. Systems included in Section C403.3 that serve individual dwelling units and sleeping units.
C408.2.1 Commissioning plan. A commissioning plan shall be developed by a certified commissioning registered design
professional or certified commissioning professional and shall include the following items:
1. A narrative description of the activities that will be accomplished during each phase of commissioning, including the
personnel intended to accomplish each of the activities.
2. A listing of the specific equipment, appliances or systems to be tested and a description of the tests to be performed.
3. Functions to be tested including, but not limited to, calibrations and economizer controls.
4. Conditions under which the test will be performed. Testing shall affirm winter and summer design conditions and full
outside air conditions.
5. Measurable criteria for performance.
C408.3.1 Functional testing. Prior to passing final inspection, the registered design professional or certified commissioning
professional shall provide evidence that the lighting control systems have been tested to ensure that control hardware and
software are calibrated, adjusted, programmed and in proper working condition in accordance with the construction documents
and manufacturer's instructions. Functional testing shall be in accordance with Sections C408.3.1.1 and C408.3.1.2 for the
applicable control type.
C408.3.1.2 Time-switch controls. Where time-switch controls are provided, the following procedures shall be performed:
1. Confirm that the time-switch control is programmed with accurate weekday, weekend and holiday schedules.
2. Provide documentation to the owner of time- switch controls programming including weekday, weekend, holiday
schedules, and set-up and preference program settings.
3. Verify the correct time and date in the time switch.
4. Verify that any battery back-up is installed and energized.
5. Verify that the override time limit is set to not more than 2 hours.
6. Simulate occupied condition. Verify and document the following:
6.1.All lights can be turned on and off by their respective area control switch.
6.2.The switch only operates lighting in the enclosed space in which the switch is located.
7. Simulate unoccupied condition. Verify and document the following:
7.1.Nonexempt lighting turns off.
7.2.Manual override switch allows only the lights in the enclosed space where the override switch is located to
turn on or remain on until the next scheduled shutoff occurs.
8. Additional testing as specified by the registered design professional or certified commissioning professional.
Commenter's Reason: This Public Comment allows either a registered design professional or a certified commissioning
professional to perform commissioning on an HVAC or lighting system. Allowing registered design professionals to provide
commissioning was added at the recommendation of the IECC Code Development Committee and also at the urging of the
opponents to the proposal.
ANSI/ISO/IEC 17024:2012 is a standard that provides a process for developing professional accrediting programs. ISO 17204
ensures that applicants have the required knowledge, skills, and competencies for the job Following the ISO 17024 process
ensures that an accrediting program is developed based on a certain rigor, very similar to the ICC certification exam
development process. Several U.S. government agencies rely on accreditation to ISO 17024 to ensure the quality of personnel
certification. Examples include the:
Department of Defense
Occupational Safety and Health Administration
Department of Energy
Food and Drug Administration
ISO 17024 focuses on:
Defining what it is you examine (the competencies)
Defining the knowledge, skills and personal attributes
Ensuring that the examination is independent
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Ensuring that the examination is a valid test of competence where competency is typically described as "the demonstrated
ability to apply knowledge, skills and attributes".
Why is it Important to Follow the ISO 17024 Process for Certified Commissioning Professionals?
Providing commissioning service involve a broad knowledge set of building systems from mechanical and plumbing to lighting
systems. Currently individual providing commissioning services have no clear defined certification for demonstrating expertise
in the services provided. Requiring certifying bodies that accredit commissioning professionals meet the requirements of ANSI
17024:2012 will establish a more rigorous defined skill level for those who provide commissioning services. Accredited
certifying bodies that meet the requirements of ANSI 17024 will establish the knowledge set and experience level for a certified
commissioning professional and provide value to the building owners and clear requirements of commissioning professionals
for code officials.

CE262-16
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CE263-16
IECC: 0, C408.2, C408.2.1, C408.2.4, C408.3.1.
Proposed Change as Submitted
Proponent : Hope Medina, representing self (hmedina@coloradocode.net)
2015 International Energy Conservation Code
Add new definition as follows:
C202
QUALIFIED COMMISSIONING AUTHORITY
The individual or agency identified by the owner or owner's agent that serves as an objective and independent advocate for
the owner and is responsible for the execution of the commissioning process. The individual or agency serving as the qualified
commissioning authority has a building commissioning certificate from an accredited agency,or has not less than two years
experience in commissioning of projects of a similar scale and complexity and is a professional engineer licensed by the State."
Revise as follows:
C408.2 Mechanical systems and service water-heating systems commissioning and completion requirements. Prior
to the final mechanical and plumbing inspections, the registered design professional or approved agency qualified
commissioning authority shall provide evidence of mechanical systems commissioning and completion in accordance with the
provisions of this section.
Construction document notes shall clearly indicate provisions for commissioning and completion requirements in accordance
with this section and are permitted to refer to specifications for further requirements. Copies of all documentation shall be given
to the owner or owner's authorized agent and made available to the code official upon request in accordance with Sections
C408.2.4 and C408.2.5.
Exceptions: The following systems are exempt:
1. Mechanical systems and service water heater systems in buildings where the total mechanical equipment
capacity is less than 480,000 Btu/h (140.7 kW) cooling capacity and 600,000 Btu/h (175.8 kW) combined service
water-heating and space-heating capacity.
2. Systems included in Section C403.3 that serve individual dwelling units and sleeping units.
C408.2.1 Commissioning plan. A commissioning plan shall be developed by aregistered design professiona qualified
commissioning authority l or approved agencyand shall include the following items:
1. A narrative description of the activities that will be accomplished during each phase of commissioning, including the
personnel intended to accomplish each of the activities.
2. A listing of the specific equipment, appliances or systems to be tested and a description of the tests to be performed.
3. Functions to be tested including, but not limited to, calibrations and economizer controls.
4. Conditions under which the test will be performed. Testing shall affirm winter and summer design conditions and full
outside air conditions.
5. Measurable criteria for performance.
C408.2.4 Preliminary commissioning report. A preliminary report of commissioning test procedures and results shall be
completed and certified by the registered design professional or approved agency qualified commissioning authority and
provided to the building owner or owner's authorized agent. The report shall be organized with mechanical and service hot
water findings in separate sections to allow independent review. The report shall be identified as "Preliminary Commissioning
Report" and shall include a statement indicating the qualified commissioning authority's qualifications in accordance with
Section C202, and shall identify:
1. Itemization of deficiencies found during testing required by this section that have not been corrected at the time of
report preparation.
2. Deferred tests that cannot be performed at the time of report preparation because of climatic conditions.
3. Climatic conditions required for performance of the deferred tests.
C408.3.1 Functional testing. Prior to passing final inspection, theregistered design professional qualified commissioning
authority shall provide evidence that the lighting control systems have been tested to ensure that control hardware and
software are calibrated, adjusted, programmed and in proper working condition in accordance with the construction documents
and manufacturer's instructions. Functional testing shall be in accordance with Sections C408.3.1.1 and C408.3.1.2 for the
applicable control type.
Reason: Registered Design Professional is confusing in that some may mistakenly believe that the project's Design Engineer
is being required to self-execute the commissioning of their design. As this presents a conflict of interest this terminology should
be removed.
Additionally, Approved Agency, is not a common term used in the commissioning industry. Qualified Commissioning Authority is
a more common term to the industry and requiring the Commissioning Authority to be qualified in the practice will ensure better
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execution of the process and in turn improve building energy performance.
IECC Section C104.4 recognizes that third-party inspection agency require "qualifications and reliability relevant to the building
components and systems they are inspecting." As commissioning is a specialized industry with skilled professionals. you should
recognize that qualifications are necessary to adequately execute this scope of work. There are currently multiole
commissioning credentials from various organizations and identifying which crediential best suites is difficult.

Cost Impact: Will not increase the cost of construction
These are items to demonstrate credentials outside
CE263-16 :
C408.2MEDINA12954
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee preferred the superior language of CE262-16. The term introduced is not found in the other Icodes. The requirement to also be a professional engineer may be unnecessary in cases such as for the replacement of
mechanical systems.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Eric Makela, representing Northwest Energy Codes Group (eric.makela@cadmusgroup.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
QUALIFIED COMMISSIONING AUTHORITY The individual or agency identified by the owner or owner's agent that serves as
an objective and independent advocate for the owner and is responsible for the execution of the commissioning process. The
individual or agency serving as the qualified commissioning authority has a building commissioning certificate from an that has
been accredited by ANSI/ISO/IES 17024accredited agency, or hasnot less than two years experience in commissioning of
projects of a similar scale and complexity and is a licensed professional engineer by the State.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: This Public Comment clarifies that the certification must be accredited by the ANSI/ISO/IEC
17024:2012 process and not the agency or organization that issues the certification. ANSI/ISO/IEC 17024:2012 is a standard
that provides a process for developing professional accrediting programs. ISO 17204 ensures that applicants have the required
knowledge, skills, and competencies for the job Following the ISO 17024 process ensures that an accrediting program is
developed based on a certain rigor, very similar to the ICC certification exam development process. Several U.S. government
agencies rely on accreditation to ISO 17024 to ensure the quality of personnel certification. Examples include the:
Department of Defense
Occupational Safety and Health Administration
Department of Energy
Food and Drug Administration
ISO 17024 focuses on:
Defining what it is you examine (the competencies)
Defining the knowledge, skills and personal attributes
Ensuring that the examination is independent
Ensuring that the examination is a valid test of competence where competency is typically described as "the demonstrated
ability to apply knowledge, skills and attributes".
Why is it Important to Follow the ISO 17024 Process for Certified Commissioning Professionals?
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Providing commissioning service involve a broad knowledge set of building systems from mechanical and plumbing to lighting
systems. Currently individual providing commissioning services have no clear defined certification for demonstrating expertise
in the services provided. Requiring certifying bodies that accredit commissioning professionals meet the requirements of ANSI
17024:2012 will establish a more rigorous defined skill level for those who provide commissioning services. Accredited
certifying bodies that meet the requirements of ANSI 17024 will establish the knowledge set and experience level for a certified
commissioning professional and provide value to the building owners and clear requirements of commissioning professionals
for code officials.

Analysis: ANSI/ISO/IEC 17024-2012 was proposed for inclusion in the text proposed in code change proposal CE262-16.
Copies of the standard were provided in accordance with CP28, paragraph 3.4. An analysis of the standard content with
regard to CP#28 Section 3.6 can be found at http://media.iccsafe.org/codes/2015-2017/GroupB/CAH/Proposed-NewStandards-Analyses.pdf (http://media.iccsafe.org/codes/2015-2017/GroupB/CAH/Proposed-New-Standards-Analyses.pdf).
CE263-16
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CE272-16 Part I

IECC: C101.2, C101.4.1, C202, C202 (New), C501.1, C601 (New), C601.1 (New), C601.2 (New), C601.2.1 (New), C602 (New), C602.1
(New), C602.1.1 (New), C602.1.2 (New), C602.1.2.1 (New), C602.1.3 (New), C602.2 (New), C602.2.1 (New), C602.2.2 (New), C602.2.3
(New), C602.2.4 (New), C602.2.5 (New), C602.2.6 (New), C602.2.7 (New), C602.3 (New), C602.4 (New), C602.4.1 (New), C602.4.2 (New),
C602.4.3 (New), C602.4.3.1 (New), C602.4.3.2 (New), C602.4.3.3 (New), C602.4.3.4 (New), C602.5 (New), C602.5.1 (New), C602.5.2 (New),
C602.5.2.1 (New), C602.5.2.2 (New), C602.5.3 (New), C602.5.4 (New), C602.5.5 (New), C602.5.6 (New), C603 (New), C603.1 (New), C603.2
(New), C603.3 (New), C603.3.1 (New), C603.3.2 (New), C603.3.3 (New), C603.4 (New), C603.4.1 (New), C603.5 (New), C603.5.1 (New),
C603.5.2 (New), C603.5.2.1 (New), C603.5.3 (New), C603.5.4 (New), C603.5.5 (New), C603.6 (New), C603.6.1 (New), C604 (New), C604.1
(New), C604.2 (New), C604.3 (New), C605 (New), C605.1 (New), C605.2 (New), C606 (New), C606.1 (New), C606.2 (New), C606.3 (New),
C606.4 (New), C606.4.1 (New), C607 (New), C607.1 (New), C607.2 (New), C607.3 (New), C608 (New), C608.1 (New), C608.2 (New),
C608.2.1 (New), C608.2.2 (New), C608.2.3 (New), C608.2.4 (New), C608.2.5 (New), C608.2.6 (New), C608.2.6.1 (New), C608.2.6.2 (New),
C608.3 (New), C608.3.1 (New), C608.3.2 (New), C608.3.2.1 (New), C608.3.2.2 (New), C608.3.2.3 (New), C608.3.3 (New), C608.3.4 (New),
C608.3.5 (New).
Proposed Change as Submitted
Proponent : Sean Denniston (sean@newbuildings.org)

2015 International Energy Conservation Code
Revise as follows:
C101.4.1 Mixed occupancy. Where a building includes both any combination of multifamily, residential and commercial occupancies, each occupancy shall be
separately considered and meet the applicable provisions of IECC—Commercial Provisions or IECC—Residential Provisions for each occupancy.
C101.2 Scope. This code applies to commercial and multifamily buildings and the buildings' sites and associated systems and equipment.
Add new definition as follows:
SECTION C202 DEFINITIONS
C202 GENERAL DEFINITIONS
Revise as follows:
COMMERCIAL BUILDING. For this code, all buildings that are not included in the definition of "Residential building" or "Multifamily building."
Add new definition as follows:
COMMON AREA. For this code, all portions of a multifamily building that are not dwelling units or sleeping units.
MULTIFAMILY BUILDING. For this code, all Group R-2 buidlings.
Revise as follows:
RESIDENTIAL BUILDING. For this code, includes detached one- and two-family dwellings and multiple single-family dwellings (townhouses) as well as Group R-2,
R-3 and R-4 buildings three stories or less in height above grade plane.
C501.1 Scope. The provisions of this chapter shall control the alteration, repair, addition and change of occupancy of existing commercialbuildings and structures.
Add new text as follows:
CHAPTER 6 MULTIFAMILY BUILDINGS.
SECTION C601 GENERAL
C601.1 Scope. The provisions in this chapter are applicable to multifamily buildings and their building sites.
C601.2
1.
2.
3.

Application. Multifamily buildings shall comply with one of the following:
The requirements of ANSI/ASHRAE/IESNA 90.1, provided that the building has four or more stories.
The requirements of Sections C602 through C605.
The requirements of Sections C602.5, C603.2, C604, C605.2, C605.3, C605.4, C605.6 and C607. The building energy cost shall be equal to or less than 85
percent of the standard reference design building.

C601.2.1 Application to replacement fenestration products.
Where some or all of an existing fenestration unit is replaced with a new fenestration product,
including sash and glazing, the replacement fenestration unit shall meet the applicable requirements for U-factor and SHGC in Table C602.4.
Exception: An area-weighted average of the U-factor of replacement fenestration products being installed in the building for each fenestration product
category listed in Table C602.4 shall be permitted to satisfy the U-factor requirements for each fenestration product category listed in Table C602.4.
Individual fenestration products from different product categories listed in Table C602.4 shall not be combined in calculating the area-weighted average Ufactor.
SECTION C602 BUILDING ENVELOPE REQUIREMENTS
C602.1 General (Prescriptive). Building thermal envelope assemblies for buildings that are intended to comply with the code on a prescriptive basis, in accordance
with the compliance path described in Item 2 of Section C601.2, shall comply with the following:
1. The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C602.2 and the thermal requirements
of either the R-value-based method of Section C602.1.1; the U-, C-and F-factor-based method of Section C602.1.2; or the component performance
alternative of Section C602.1.3.
2. Roof solar reflectance and thermal emittance shall comply with Section C602.3.
3. Fenestration in building envelope assemblies shall comply with Section C602.4.
4. Air leakage of building envelope assemblies shall comply with Section C602.5.
C602.1.1 Insulation component R-value-based method. Building thermal envelope opaque assemblies shall meet the requirements of Sections C602.2 and
C602.4 based on the climate zone specified in Chapter 3. For opaque portions of the building thermal envelope intended to comply on an insulation component R-
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value basis, the R-values for insulation in framing cavities, where required, and for continuous insulation, where required, shall be not less than that specified in Table
C602.1.1, based on the climate zone specified in Chapter 3. The thermal resistance or R-value of the insulating material installed continuously within or on the belowgrade exterior walls of the building envelope required in accordance with Table C602.1.1 shall extend to a depth of not less than 10 feet (3048 mm) below the outside
finished ground level, or to the level of the lowest floor of the conditioned space enclosed by the below grade wall, whichever is less. Opaque swinging doors shall
comply with Table C602.1.2 and opaque roll-up or sliding doors shall comply with Table C602.1.1.
TABLE C602.1.1
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQRUIEMENTS, R-VALUE METHOD a
CLIMATE

1

2

3

ZONE
1-3

≥4

1-3

Stories

Stories

Stories

g
NA

R-25ci

g
NA

≥4

1-3

≥4

4 EXCEPT

5 AND MARINE

MARINE

4

1-3

≥4

1-3

≥4

Stories Stories Stories Stories Stories Stories Stories

6

7

8

1-3

≥4

1-3

≥4

1-3

≥4

Stories

Stories

Stories

Stories

Stories

Stories

g
NA

R-30ci

g
NA

R-35ci

g
NA

R-35ci

Roofs
Insulation
entirely
above roof

R-25ci

g
NA

R-25ci

g
NA

R-30ci

g
NA

R-30ci

deck
Metal
buildingsa,
b

NAg

Steel Truss
ceilingf

R-38 or
R-30+3ci
or
R-26+5ci

R-49 or
R-38+3ci

R-49 or
R38+3ci

R38+5ci

R38+5ci

R-38+5ci

R-38+5ci

R-38+5ci

Steel Joist
Ceiling f

R-38 in
2×4 or
2×6 or
2×8, or R49 in any
framing

R-49 in
2×4 or
2×6 or
2×8 or
2×10

R-49 in
2×4 or
2×6 or
2×8 or
2×10

R-49

R-49

R-49

R-49

R-49

Attic and

R-30

R-38

R-38

R-38

R-38

R-38

3/4

R5.7ci c

4/6

R-7.6ci

8/13

R-9.5ci

R-19 +
R-11
LS

NAg

R-19 +
R-11
LS

NAg

R-19 +
R-11
LS

NAg

R-49

R-19 +
R-11
LS

R-38

NAg

R-49

R-19 +
R-11
LS

NAg

R-25 +
R-11
LS

NAg

R-30 +
R-11
LS

NAg

R-30 +
R-11
LS

R-49

R-49

R-49

R-49

R-49

R-49

R-49

R-13.3
ci

15/20

R-15.2
ci

19/21

R-15.2
ci

19/21

R-25ci

other
Walls, Above Grade
Mass

j

Metal
building

NAg

R-13 +
R-6.5ci

NAg

R-13 +
R-13ci

NAg

R-13 +
R-13ci

8/13
NAg

R-11.4
ci
R-13 +
R-13ci

13/17
NAg

R-13 +
R-13ci

NAg

R-13 +
R-13ci

NAg

R13+R19.5ci

NAg

R13+R19.5ci

Metal
RR13+4.2ci R-13 + R13+4.2ci R-13 +
R-13 +
framed, 16"
or RR-5ci
or RR-7.5ci 0+14.0ci R-7.5ci
OC
19+2.1ci
19+2.1ci
or Ror Ror R13+8.9ci
21+2.8ci
21+2.8ci
or Ror Ror R15+8.5ci
0+11.2ci
0+11.2ci
or Ror Ror R19+7.8ci
15+3.8ci
15+3.8ci
or Ror Ror R19+6.2ci
21+3.1ci
21+3.1ci
or R21+7.5

RR-13 +
0+14.0ci R-7.5ci
or R13+8.9ci
or R15+8.5ci
or R19+7.8ci
or R19+6.2ci
or R21+7.5

RR-13 +
0+14.0ci R-7.5ci
or R13+8.9ci
or R15+8.5ci
or R19+7.8ci
or R19+6.2ci
or R21+7.5

RR-13 +
13+12.7ci R-7.5ci
or R15+12.3ci
or R19+11.6ci
or R21+11.3ci
or R25+10.9ci

RRR-13+
R13+12.7ci 13+R- 13+12.7ci R17.5ci
or R15.6 ci
or R15+12.3ci
15+12.3ci
or Ror R19+11.6ci
19+11.6ci
or Ror R21+11.3ci
21+11.3ci
or Ror R25+10.9ci
25+10.9ci

Metal
R-0+9.3ci
framed, 24"
or ROC
13+3.0ci
or R15+2.4ci

R0+14.0ci
or R13+7.7ci
or R15+7.1ci
or R19+6.3ci
or R21+5.9ci

R0+14.0ci
or R13+7.7ci
or R15+7.1ci
or R19+6.3ci
or R21+5.9ci

R13+11.5ci
or R15+10.9ci
or R19+10.1ci
or R21+9.7ci
or R25+9.1ci

R13+11.5ci
or R15+10.9ci
or R19+10.1ci
or R21+9.7ci
or R25+9.1ci

R-0+9.3ci
or R13+3.0ci
or R15+2.4ci

Wood
framed and
other

R-13

R-13 +
R-3.8ci
or R-20

R-13

Below-grade
walld, h

NR

NR

NR

R0+14.0ci
or R13+7.7ci
or R15+7.1ci
or R19+6.3ci
or R21+5.9ci

R13+11.5ci
or R15+10.9ci
or R19+10.1ci
or R21+9.7ci
or R25+9.1ci

R-13 + R-20 or R-13 + R-20 or R-13 + R-20 or R-13 + R-20+5 or R-13 + R-20+5 or R-13 + R-20+5 or R13+RR-3.8ci R-13+5 R-3.8ci R-13+5 R-3.8ci R-13+5 R-7.5ci R-13+10 R-7.5ci R-13+10 R-7.5ci R-13+10 15.6ci
or R-20
ci
or R-20
ci
or R-20
ci
or R-20
or R-20
or R-20
or R+ R+ R+ R20+R3.8ci
3.8ci
3.8ci
10ci
Walls, Below Grade
NR
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5/13i

NR

10/13i

R-7.5ci

15/19i

R-7.5ci

15/19i

R-7.5ci

15/19i

R-10ci

15/19i
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R-12.5c
i

Floors
Mass

e

Metal
framed

Wood

R-13

NR

R-13

R-8.3ci

R-19 in
2×6 or R19+6ci in
2×8 or
2×10

NR

R-19 in
2×6 or R19+6ci in
2×8 or
2×10

R-30

R-13

NR

R-13

R-30

R-19

R-10ci

R-19+6ci R-30
in 2×6 or
R19+12ci
in 2×8 or
2×10
R-19

R-30

R-19

R-10.4
ci

R-19+6ci R-30
in 2×6 or
R19+12ci
in 2×8 or
2×10
R-19

R-30

R-30

R-12.5
ci

R-30

R-12.5
ci

R-30

R-16.7
ci

R-30

R-16.7c
i

R-30

R-30

R-30

R-38

R-30

R-38

R-30

R-38

R-30

R-30

R-30

R-30

R-30

R-30

R-30

R-30

joist/framing
Slab-on-grade floors
Unheated
slabs

NR

NR

NR

NR

Heated
slabsf

R-5 for
24"
below

R-7.5
for 12"
below

R-5 for
24"
below

R-7.5
for 24"
below

NR

NR

R-10 for R-10 for R-10 for R-10 for R-10 for R-15 for R-10 for R-15 for R-10 for R-20 for
24"
24"
24"
24" 48" below
24" 48" below
24" 48" below
24"
below
below
below
below
below
below
below

R-5 for R-10 for R-15 for R-15 for R-15 for R-15 for R-15 for R-20 for R-15 for R-20 for R-15 for R-20 for
24"
24"
24"
24"
24"
36" 48" below
36" 48" below
48" 48" below
48"
below
below
below
below
below
below
below
below
below

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot = 16 kg/m3. ci = Continuous insulation, NR = No requirement, LS = Liner
system.
1. Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.
2. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in Table C602.1.2.
3. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less on center vertically
and 48 inches or less on center horizontally, with ungrouted cores filled with materials having a maximum thermal conductivity of 0.44 Btu-in/h-f °F.
4. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated slabs.
5. "Mass floors" shall include floors weighing not less than:
6. 35 pounds per square foot of floor surface area; or
7. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
8. Insulation exceeding the height of the framing shall cover the framing.
9. Where NA is listed, a U-factor method in accordance with Sections C602.1.2 or C602.1.3 shall be used.
10. "15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. "15/19" shall be
permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the interior or exterior of the home. "10/13"
means R-10 continuous insulation on the interior or exterior of the wall or R-13 cavity insulation at the interior of the basement wall.
11. Below grade wall insulation is not required in warm-humid locations as defined by Figure C301.1 and Table C301.1.
12. The second R-value applies when more than half the insulation is on the interior of the mass wall.
C602.1.2 Assembly U-factor, C-factor or F-factor-based method. Building thermal envelope opaque assemblies intended to comply on an assembly U-, C- or Ffactor basis shall have a U-, C-or F-factor not greater than that specified in Table C602.1.2. The C-factor for the below-grade exterior walls of the building envelope,
as required in accordance with Table C602.1.2, shall extend to a depth of 10 feet (3048 mm) below the outside finished ground level, or to the level of the lowest floor,
whichever is less. Opaque swinging doors shall comply with Table C602.1.2 and opaque roll-up or sliding doors shall comply with Table C602.1.1.
TABLE C602.1.2
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQRUIEMENTS, U-FACTOR METHOD a, b
CLIMATE
ZONE

1

2

3

4 EXCEPT
MARINE

1-3
Stories

≥4
Stories

1-3
Stories

≥4
Stories

1-3
Stories

≥4
Stories

1-3
Stories

U0.035

U0.039

U0.030

U0.039

U0.030

U0.039

U0.026

≥4
Stories

5 AND MARINE
4

6

7
≥4
Stories

1-3
Stories

8

1-3
Stories

≥4
Stories

1-3
Stories

≥4
Stories

1-3
Stories

≥4
Stories

U0.026

U0.032

U-0.026 U-0.032 U-0.026 U-0.028 U-0.026 U-0.028

Roofs
Insulation
entirely
above roof
deck

U0.032

Metal
buildingsa, b

U0.035

U0.035

U0.035

U0.035

U0.035

U-0.031

U-0.029

U-0.029

Attic and
other

U0.027

U0.027

U0.027

U0.027

U0.021

U-0.021

U-0.021

U-0.021

U-0.071 U0.057h

U-0.061 U0.057h

U-0.061

Walls, Above Grade
Mass

U0.197h

U0.151

U0.165h

U0.123

U0.098h

U0.104

U0.098h

U0.090

U0.082h

U0.080

U0.060h

Metal
building

U0.084

U0.079

U0.084

U0.079

U0.060

U0.052

U0.060

U0.052

U0.060

U0.052

U-0.045 U-0.052 U-0.045 U-0.039 U-0.045 U-0.039

Metal
framed

U0.077

U0.064

U0.064

U0.064

U0.064

U-0.057

U-0.052

U-0.045

Wood framed
and other

U0.064

U0.064

U0.064

U0.064

U0.064

U-0.051

U-0.051

U-0.036

Walls, Below Grade

2016 ICC PUBLIC COMMENT AGENDA

Page 1066

Below-grade Uwallc
0.360

C1.140e

U0.360

C1.140e

U0.091i

C1.140e

U0.059

Massd

Ue
0.322

U0.064

U0.087

U0.047

U0.076

U0.047

C0.119

U0.050

C0.119

U-0.050 C-0.119 U-0.050 C-0.092 U-0.050 C-0.092

U0.033

U0.064

U-0.033 U-0.057 U-0.028 U-0.051 U-0.028 U-0.051

Floors
U0.064

Joist/framing

Unheated
slabs
Heated
slabsf

U0.074

Ue
0.066

U0.033

U0.033

g
NA

e
g
F-0.73 NA

e
g
F-0.73 NA

Slab-on-grade floors
e
g
g
F-0.73 NA
F-0.54 NA

NAg

F-0.70

NAg

F-0.70

NAg

F-0.70

U0.033

NAg

F-0.65

U0.033

NAg

U-0.033

U-0.033

U-0.033

F-0.54

g
NA

F-0.52

g
NA

F-0.40

g
NA

F-0.40

F-0.65

NAg

F-0.58

NAg

F-0.55

NAg

F-0.55

For SI: 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot = 16 kg/m.3
ci = Continuous insulation, NR = No requirement, LS = Liner system.
1. Use of Opaque assembly U-factors, C-factors, and F-factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be permitted, provided the construction,
excluding the cladding system on walls, complies with the appropriate construction details from ANSI/ASHRAE/ISNEA 90.1 Appendix A.
2. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R-value of continuous insulation shall be
permitted to be added to or subtracted from the original tested design.
3. Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs.
4. "Mass floors" shall include floors weighing not less than:
5. 35 pounds per square foot of floor surface area; or
6. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
7. These C-, F-and U-factors are based on assemblies that are not required to contain insulation.
8. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of the unheated slab F-factors and Rvalues derived from ASHRAE 90.1 Appendix A.
9. Where NA is listed, a R-value method in accordance with Section C602.1.1 shall be used.
10. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Climate Zone 1, 0.14 in Climate Zone 2, 0.12 in
Climate Zone 3, 0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine 4, and 0.057 in Climate Zones 6 through 8.
11. Basement wall U-factor of 0.360 in warm-humid locations as defined by Figure C301.1 and Table C301.1.
C602.1.2.1 Thermal resistance of cold-formed steel walls. U-factors of walls with cold-formed steel studs shall be permitted to be determined in accordance with
Section C402.1.4.1
C602.1.3 Component performance alternative. Building envelope values and fenestration areas calculated in accordance with Section C402.1.5 utilizing the
values from Table C602.1.2.
C602.2 Specific insulation requirements (Prescriptive). In addition to the requirements of Section C602.1, insulation shall meet the specific requirements of
Sections C602.2.1 through C602.2.7.
C602.2.1 Multiple layers of continuous insulation board. Where two or more layers of continuous insulation board are used in a construction assembly, the
continuous insulation boards shall be installed in accordance with Section C303.2. Where the continuous insulation board manufacturer's instructions do not address
installation of two or more layers, the edge joints between each layer of continuous insulation boards shall be staggered.
C602.2.2 Roof assembly. The minimum thermal resistance (R-value) of the insulating material installed either between the roof framing or continuously on the roof
assembly shall be as specified in Table C602.1.1 or Table C602.1.2, based on construction materials used in the roof assembly. Skylight curbs shall be insulated to
the level of roofs with insulation entirely above deck or R-5, whichever is less.
Exceptions:
1. Continuously insulated roof assemblies where the thickness of insulation varies 1 inch (25 mm) or less and where the area-weighted U-factor is equivalent
to the same assembly specified in Table C402.1.4.
2. Where tapered insulation is used with insulation entirely above deck, the R-value where the insulation thickness varies 1 inch (25 mm) or less from the
minimum thickness of tapered insulation shall comply with Table C602.1.1.
3. Unit skylight curbs included as a component of a skylight listed and labeled in accordance with NFRC 100 shall not be required to be insulated.
Insulation installed on a suspended ceiling with removable ceiling tiles shall not be considered part of the minimum thermal resistance of the roof insulation.
C602.2.3 Thermal resistance of above-grade walls. The R-value of integral insulation installed in concrete masonry units shall not be used in determining
compliance with Table C602.1.1 or C602.1.2.
"Mass walls" shall include walls:
1.
2.
3.
4.

Weighing not less than 35 psf (170 kg/m2) of wall surface area.
Weighing not less than 25 psf(120 kg/m) of wall surface area where the material weight is not more than 120 pcf (1900 kg/m3).
Having a heat capacity exceeding 7 Btu/ft2 •°F (144 cage/m2• K).
Having a heat capacity exceeding 5 Btu/ft2 •°F (103 kJ/m2 • K), where the material weight is not more than 120 pcf (1900 kg/m3).

C602.2.4 Floors. Floor framing cavity insulation or structural slab insulation shall be installed to maintain permanent contact with the underside of the subfloor
decking or structural slabs.
Exceptions:
1. The floor framing cavity insulation or structural slab insulation shall be permitted to be in contact with the top side of sheathing or continuous insulation
installed on the bottom side of floor assemblies where combined with insulation that meets or exceeds the minimum R-value in Table C602.1.1 for "Metal
framed" or "Wood framed and other" values for "Walls, Above Grade" and extends from the bottom to the top of all perimeter floor framing or floor assembly
members.
2. Insulation applied to the underside of concrete floor slabs shall be permitted an airspace of not more than 1 inch (25 mm) where it turns up and is in contact
with the underside of the floor under walls associated with the building thermal envelope.
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C602.2.5 Slabs-on-grade perimeter insulation. The insulation shall be placed on the outside of the foundation or on the inside of the foundation wall. The insulation
shall extend downward from the top of the slab for a minimum distance as shown in the table or to the top of the footing, whichever is less, or downward to at least the
bottom of the slab and then horizontally to the interior or exterior for the total distance shown in the table. Insulation extending away from the building shall be
protected by pavement or by not less than of 10 inches (254 mm) of soil.
Exception: Where the slab-on-grade floor is greater than 24 inches (61 mm) below the finished exterior grade, perimeter insulation is not required.
C602.2.6 Crawl space walls. As an alternative to insulating floors over crawl spaces, crawl space walls shall be permitted to be insulated in accordance with the
requirements for above grade walls in Table C602.1.1 when the crawl space is not vented to the outside. Crawl space wall insulation shall be permanently fastened to
the wall and extend downward from the floor to the finished grade level and then vertically and/or horizontally for at least an additional 24 inches (610 mm). Exposed
earth in unvented crawl space foundations shall be covered with a continuous Class I vapor retarder in accordance with the International Building Code or
International Residential Code, as applicable. All joints of the vapor retarder shall overlap by 6 inches (153 mm) and be sealed or taped. The edges of the vapor
retarder shall extend not less than 6 inches (153 mm) up the stem wall and shall be attached to the stem wall.
C602.2.7 Insulation of radiant heating systems. Radiant heating system panels, and their associated components that are installed in interior or exterior
assemblies shall be insulated with a minimum of R-3.5 (0.62 m2/K • W) on all surfaces not facing the space being heated. Radiant heating system panels that are
installed in the building thermal envelope shall be separated from the exterior of the building or unconditioned or exempt spaces by not less than the R-value of
insulation required in the opaque assembly in which they are installed, or the assembly shall comply with Section C602.1.2.
Exception: Heated slabs on grade insulated in accordance with Section C602.2.5.
C602.3 Roof solar reflectance and thermal emittance. Low-sloped roofs directly above cooled conditioned spaces in Climate Zones 1, 2 and 3 shall comply with
Section C402.3.
C602.4 Fenestration (Prescriptive). Fenestration shall comply with Sections C602.4.1 through C602.4.3 and Table C602.4.
TABLE C602.4
BUILDING ENVELOPE FENESTRATION MAXIMUM U-FACTOR AND SHGC REQUIREMENTS

CLIMATE
ZONE

2

1
1-3
Stories

≥4
Stories

1-3
Stories

4 EXCEPT
MARINE

3
≥4
Stories

1-3
Stories

≥4
Stories

1-3
Stories

5 AND MARINE 4

≥4
Stories

1-3
Stories

6

7

8

≥4
Stories

1-3
Stories

≥4
Stories

1-3
Stories

≥4
Stories

1-3
Stories

Stories

Vertical Fenestration
U-factor
Fixed
fenestration

0.50

0.50

0.40

0.50

0.35

0.46

0.35

0.38

0.32

0.38

0.32

0.36

0.32

0.29

0.32

Operable
fenestration

0.50

0.65

0.40

0.65

0.35

0.60

0.35

0.45

0.32

0.45

0.32

0.43

0.32

0.37

0.32

Entrance
doors

0.50

1.10

0.40

0.83

0.35

0.77

0.35

0.77

0.32

0.77

0.32

0.77

0.32

0.77

0.32

Orientationa

All

All

SEW

All

SEW

All

SEW

All

SEW

PF < 0.2

0.25

0.25 0.33

0.25

0.25 0.33

0.25

0.25 0.33

0.40

0.40 0.53

NR

0.40 0.53

NR

0.40 0.53

NR

0.45 NR

NR

0.45

0.2 ≤ PF <
0.5

0.25

0.30 0.37

0.25

0.30 0.37

0.25

0.30 0.37

0.40

0.48 0.58

NR

0.48 0.58

NR

0.48 0.58

NR

NR

NR

NR

NR

PF ≥ 0.5

0.25

0.40 0.40

0.25

0.40 0.40

0.25

0.40 0.40

0.40

0.64 0.64

NR

0.64 0.64

NR

0.64 0.64

NR

NR

NR

NR

NR

0.32

U-0.37

0.32

U-0.37

0.32

U-0.37

0.32

SHGC
SEW

N

All

SEW

N

All

SEW

N

All

SEW

N

N

N

N

Opaque Doors
Swinging

0.50

U-0.61

0.4

U-0.61

0.35

U-0.61

0.35

U-0.61
Skylights

U-factor

0.75

0.75

0.65

0.65

0.55

0.55

0.55

0.5

0.55

0.5

0.55

0.5

0.55

0.5

0.55

SHGC

0.25b

0.35

0.25b

0.35

0.25b,
c

0.35

0.40c

0.40

NR

0.40

NR

0.40

NR

NR

NR

NR = No requirement, PF = Projection factor.
3. "N" indicates vertical fenestration oriented within 45 degrees of true north. "SEW" indicates orientations other than "N." For buildings in the southern
hemisphere, reverse south and north. Buildings located at less than 23.5 degrees latitude shall use SEW for all orientations.
4. Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed
0.30.
5. There are no SHGC requirements in the Marine Zone.
C602.4.1 Maximum vertical fenestration area. The vertical fenestration area (not including opaque doors and opaque spandrel panels) shall not be greater than
30 percent of the gross above-grade wall area. The skylight area shall not be greater than 3 percent of the gross roof area.
C602.4.2 Minimum skylight fenestration area. Enclosed common area spaces greater than 2,500 square feet (232 m2) in floor area, directly under a roof, with
not less than 75 percent of the ceiling area with a ceiling height greater than 15 feet (4572 mm), and used as an office, lobby, atrium, concourse, corridor, storage
space, gymnasium/exercise center, or workshop shall comply with Section C402.4.2.
C602.4.3 Maximum U-factor and SHGC. The maximum U-factor and solar heat gain coefficient (SHGC) for fenestration shall be as specified in Table C402.4.
The window projection factor shall be determined in accordance with Section C402.4.3.
C602.4.3.1 Increased skylight SHGC. In Climate Zones 1 through 6, skylights shall be permitted a maximum SHGC of 0.60 where located above daylight zones
provided with daylight responsive controls.
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C602.4.3.2 Increased skylight U-factor. Where skylights are installed above daylight zones provided with daylight responsive controls, a maximum U-factor of 0.9
shall be permitted in Climate Zones 1 through 3 and a maximum U-factor of 0.75 shall be permitted in Climate Zones 4 through 8.
C602.4.3.3 Dynamic glazing. Where dynamic glazing is intended to satisfy the SHGC and VT requirements of Table C602.4, the ratio of the higher to lower labeled
SHGC shall be greater than or equal to 2.4, and the dynamic glazing shall be automatically controlled to modulate the amount of solar gain into the space in multiple
steps. Dynamic glazing shall be considered separately from other fenestration, and area-weighted averaging with other fenestration that is not dynamic glazing shall
not be permitted.
Exception: Dynamic glazing is not required to comply with this section where both the lower and higher labeled SHGC already comply with the requirements of Table
C402.4.
C602.4.3.4 Area-weighted U-factor.
An area-weighted average shall be permitted to satisfy the U-factor requirements for each fenestration product category listed in Table C402.4. Individual fenestration
products from different fenestration product categories listed in Table C402.4 shall not be combined in calculating area-weighted average U-factor.
C602.5 Air leakage-thermal envelope (Mandatory). The building thermal envelope shall be constructed to limit air leakage in accordance with this section.
C602.5.1 Verification.
Multifamily buildings with four or more stories shall comply with Section C402.5. All other multifamily buildings shall comply with one of
the following:
1. The requirements of Sections C602.5.2 through C602.5.6.
2. The building thermal envelope shall have an air leakage rate of not greater than 0.40 cfm/ft2 (0.2 L/s • m2) when tested in accordance with ASTM E 779 at a
pressure differential of 0.3 inch water gauge (75 Pa) or an equivalent method approved by the code official when the tested. The building shall also comply
with Sections C402.5.5, C402.5.6 and C402.5.7.
C602.5.2 Building thermal envelope.
The building thermal envelope shall comply with Sections C602.5.2.1 and C602.5.2.2. The sealing methods between dissimilar materials shall allow for
differential expansion and contraction.
C602.5.2.1 Installation. The components of the building thermal envelope as listed in Table C602.5.2.1 shall be installed in accordance with the manufacturer's
instructions and the criteria listed in Table C602.5.2.1, as applicable to the method of construction. Where required by the code official, an approved third party shall
inspect all components and verify compliance.
TABLE C602.5.2.1
AIR BARRIER AND INSULATION INSTALLATION
COMPONENT

AIR BARRIER CRITERIA

General requirements

A continuous air barrier shall be installed in the building
Air-permeable insulation shall not be used as a sealing
envelope. The exterior thermal envelope contains a continuous material.
air barrier. Breaks or joints in the air barrier shall be sealed.

Ceiling/attic

The air barrier in any dropped ceiling/soffit shall be aligned
The insulation in any dropped ceiling/soffit shall be aligned
with the insulation and any gaps in the air barrier shall be
with the air barrier.
sealed. Access openings, drop down stairs or knee wall doors
to unconditioned attic spaces shall be sealed.

Walls

The junction of the foundation and sill plate shall be sealed.
Cavities within corners and headers of frame walls shall be
The junction of the top plate and the top of exterior walls shall insulated by completely filling the cavity with a material
be sealed. Knee walls shall be sealed.
having a thermal resistance of R-3 per inch minimum.
Exterior thermal envelope insulation for framed walls shall
be installed in substantial contact and continuous alignment
with the air barrier.

Windows, skylights and doors

The space between window/door jambs and framing, and
skylights and framing shall be sealed.

Rim joists

Rim joists shall include the air barrier.

Rim joists shall be insulated.

Floors (including above garage and
cantilevered floors)

The air barrier shall be installed at any exposed edge of
insulation.

Floor framing cavity insulation shall be installed to maintain
permanent contact with the underside of subfloor decking,
or floor framing cavity insulation shall be permitted to be in
contact with the top side of sheathing, or continuous
insulation installed on the underside of floor framing and
extends from the bottom to the top of all perimeter floor
framing members.

Crawl space walls

Exposed earth in unvented crawl spaces shall be covered with Where provided instead of floor insulation, insulation shall
a Class I vapor retarder with overlapping joints taped.
be permanently attached to the crawlspace walls.

Shafts, penetrations

Duct shafts, utility penetrations, and flue shafts opening to
exterior or unconditioned space shall be sealed.
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Narrow cavities

Batts in narrow cavities shall be cut to fit, or narrow cavities
shall be filled by insulation that on installation readily
conforms to the available cavity space.

Garage separation

Air sealing shall be provided between the garage and
conditioned spaces.

Recessed lighting

Recessed light fixtures installed in the building thermal
envelope shall be sealed to the drywall.

Plumbing and wiring

Recessed light fixtures installed in the building thermal
envelope shall be air tight and IC rated.
Batt insulation shall be cut neatly to fit around wiring and
plumbing in exterior walls, or insulation that on installation
readily conforms to available space shall extend behind
piping and wiring.

Shower/tub on exterior wall

The air barrier installed at exterior walls adjacent to showers
and tubs shall separate them from the showers and tubs.

Electrical/phone box on exterior walls

The air barrier shall be installed behind electrical or
communication boxes or air-sealed boxes shall be installed.

HVAC register boots

HVAC register boots that penetrate building thermal envelope
shall be sealed to the subfloor or drywall.

Concealed sprinklers

When required to be sealed, concealed fire sprinklers shall
only be sealed in a manner that is recommended by the
manufacturer. Caulking or other adhesive sealants shall not be
used to fill voids between fire sprinkler cover plates and walls
or ceilings.

Exterior walls adjacent to showers and tubs shall be
insulated.

1. In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.
C602.5.2.2 Testing.
The building or dwelling unit shall be tested and verified as having an air leakage rate not exceeding five air changes per hour in
Climate Zones 1 and 2, and three air changes per hour in Climate Zones 3 through 8. Testing shall be conducted in accordance with ASTM E 779 or ASTM E 1827
and reported at a pressure of 0.2 inch w.g. (50 Pascals). Where required by the code official, testing shall be conducted by an approved third party. A written report of
the results of the test shall be signed by the party conducting the test and provided to the code official. Testing shall be performed at any time after creation of all
penetrations of the building thermal envelope.
During testing:
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended weather stripping or other infiltration control
measures.
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond intended infiltration control measures.
3. Interior doors, if installed at the time of the test, shall be open.
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.
6. Supply and return registers, if installed at the time of the test, shall be fully open.
C602.5.3 Fireplaces.
New wood-burning fireplaces shall have tight-fitting flue dampers or doors, and outdoor combustion air. Where using tight-fitting doors on factory-built fireplaces
listed and labeled in accordance with UL 127, the doors shall be tested and listed for the fireplace. Where using tight-fitting doors on masonry fireplaces, the
doors shall be listed and labeled in accordance with UL 907.
C602.5.4 Fenestration air leakage.
Windows, skylights and sliding glass doors shall have an air infiltration rate of no more than 0.2 cfm per square foot (1.5 L/s/m2), and swinging doors no more
than 0.5 cfm per square foot (2.6 L/s/m2), when tested according to NFRC 400 or AAMA/WDMA/CSA 101/I.S.2/A440 by an accredited, independent laboratory
and listed and labeled by the manufacturer.
Exception: Site-built windows, skylights and doors.
C602.5.5 Rooms containing fuel-burning appliances.
In Climate Zones 3 through 8, where open combustion air ducts provide combustion air to open
combustion fuel burning appliances, the appliances and combustion air opening shall be located outside the building thermal envelope or enclosed in a room, isolated
from inside the thermal envelope. Such rooms shall be sealed and insulated in accordance with the envelope requirements of Tables C602.1.1 or C602.1.2 and
C602.4, where the walls, floors and ceilings shall meet not less than the basement wall R-value requirement. The door into the room shall be fully gasketed and any
water lines and ducts in the room insulated in accordance with Section C603. The combustion air duct shall be insulated where it passes through conditioned space to
a minimum of R-8.
Exceptions:
1. Direct vent appliances with both intake and exhaust pipes installed continuous to the outside.
2. Fireplaces and stoves complying with Section C602.5.3 and Section R1006 of the International Residential Code.

2016 ICC PUBLIC COMMENT AGENDA

Page 1070

C602.5.6 Recessed lighting. Recessed luminaires installed in the building thermal envelope shall be sealed to limit air leakage between conditioned and
unconditioned spaces. All recessed luminaires shall be IC-rated and labeled as having an air leakage rate not more than 2.0 cfm (0.944 L/s) when tested in
accordance with ASTM E 283 at a 1.57 psf (75 Pa) pressure differential. All recessed luminaires shall be sealed with a gasket or caulk between the housing and the
interior wall or ceiling covering.
SECTION C603 BUILDING MECHANICAL SYSTEMS
C603.1 General. Single-zone mechanical systems and equipment serving the heating, cooling or ventilating needs of individual dwelling units or sleeping units shall
comply with this section. All mechanical equipment serving the heating, cooling or ventilating needs of other portions of the building shall comply with Section C403.
C603.2 Equipment sizing and efficiency rating. Heating and cooling equipment shall be sized in accordance with ACCA Manual S based on building loads
calculated in accordance with ACCA Manual J or other approved heating and cooling calculation methodologies. New or replacement heating and cooling equipment
shall meet the minimum efficiency requirements of Tables C403.2.3(1), C403.2.3(2), C403.2.3(3), C403.2.3(4), C403.2.3(5), C403.2.3(6), C403.2.3(7), C403.2.3(8)
and C403.2.3(9) when tested and rated in accordance with the applicable test procedure.
C603.3 Controls. At least one thermostat shall be provided for each separate heating and cooling system.
C603.3.1 Programmable thermostat. The thermostat controlling the primary heating or cooling system of the dwelling unit or sleeping unit shall be capable of
controlling the heating and cooling system on a daily schedule to maintain different temperature set points at different times of the day. This thermostat shall include
the capability to set back or temporarily operate the system to maintain zone temperatures down to 55°F (13°C) or up to 85°F (29°C). The thermostat shall initially be
programmed by the manufacturer with a heating temperature set point no higher than 70°F (21°C) and a cooling temperature set point no lower than 78°F (26°C).
C603.3.2 Heat pump supplementary heat (Mandatory). Heat pumps having supplementary electric-resistance heat shall have controls that, except during defrost,
prevent supplemental heat operation when the heat pump compressor can meet the heating load.
C603.3.3 Hot water boiler outdoor temperature setback. Hot water boilers that supply heat to the building through one- or two-pipe heating systems shall have an
outdoor setback control that lowers the boiler water temperature based on the outdoor temperature.
C603.4 Mechanical ventilation. The building shall be provided with ventilation that meets the requirements of the International Residential Code or International
Mechanical Code, as applicable, or with other approved means of ventilation. Outdoor air intakes and exhausts shall have automatic or gravity dampers that close
when the ventilation system is not operating.
C603.4.1 Mechanical ventilation system fan efficiency. Mechanical ventilation system fans shall meet the efficacy requirements of Table C603.4.1.
Exception: Where mechanical ventilation fans are integral to tested and listed HVAC equipment, they shall be powered by an electronically commutated motor.
TABLE C603.4.1
Mechanical Ventilation System fan Efficiency
FAN LOCATION

AIR FLOW RATE MINIMUM (CFM)

MINIMUM EFFICACY
(CFM/WATT)

AIR FLOW RATE MAXIMUM (CFM)

Range hoods

Any

2.8 cfm/watt

Any

In-line fan

Any

2.8 cfm/watt

Any

Bathroom, utility room

10

1.4 cfm/watt

<90

Bathroom, utility room

90

2.8 cfm/watt

Any

For SI: 1 cfm = 28.3 L/min.
C603.5 Ducts. Ducts and air handlers shall be in accordance with Sections C603.5.1 through C603.5.5.
C603.5.1 Insulation. Supply and return ducts in attics shall be insulated to a minimum of R-8 where 3 inches (76 mm) in diameter and greater and R-6 where less
than 3 inches (76 mm) in diameter. Supply and return ducts in other portions of the building shall be insulated to a minimum of R-6 where 3 inches (76 mm) in
diameter or greater and R-4.2 where less than 3 inches (76 mm) in diameter.
Exception: Ducts or portions thereof located completely inside the building thermal envelope.
C603.5.2 Sealing. Ducts, air handlers and filter boxes shall be sealed. Joints and seams shall comply with either the International Mechanical Code or International
Residential Code, as applicable.
Exceptions:
1. Air-impermeable spray foam products shall be permitted to be applied without additional joint seals.
2. For ducts having a static pressure classification of less than 2 inches of water column (500 Pa), additional closure systems shall not be required for
continuously welded joints and seams, and locking-type joints and seams of other than the snap-lock and button-lock types.
C603.5.2.1 Sealed air handler. Air handlers shall have a manufacturer's designation for an air leakage of no more than 2 percent of the design air flow rate when
tested in accordance with ASHRAE 193.
C603.5.3 Duct testing. Ducts shall be pressure tested to determine air leakage by one of the following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system, including the manufacturer's air
handler enclosure if installed at the time of the test. All registers shall be taped or otherwise sealed during the test.
2. Post construction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the entire system, including the
manufacturer's air handler enclosure. Registers shall be taped or otherwise sealed during the test.
Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely within the building thermal envelope.
A written report of the results of the test shall be signed by the party conducting the test and provided to the code official.
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C603.5.4 Duct leakage. The total leakage of the ducts, where measured in accordance with Section C603.5.3, shall be as follows:
1. Rough-in test: The total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet (9.29 m2) of conditioned floor area
where the air handler is installed at the time of the test. Where the air handler is not installed at the time of the test, the total leakage shall be less than or
equal to 3 cubic feet per minute (85 L/min) per 100 square feet (9.29 m2) of conditioned floor area.
2. Post construction test: Total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet (9.29 m2) of conditioned floor
area.
C603.5.5 Building cavities. Building framing cavities shall not be used as ducts or plenums.
C603.6 Mechanical system piping insulation. Mechanical system piping capable of carrying fluids above 105°F (41°C) or below 55°F (13°C) shall be insulated to
a minimum of R-3.
C603.6.1 Protection of piping insulation. Piping insulation exposed to weather shall be protected from damage, including that caused by sunlight, moisture,
equipment maintenance and wind, and shall provide shielding from solar radiation that can cause degradation of the material. Adhesive tape shall not be permitted.
SECTION C604 WATER HEATING
C604.1 General. The equipment, piping, controls and storage for hot water systems shall comply with the requirements of with Sections C404.2 through C404.8 and
Section C404.11.
C604.2 Pools and Permanent Spas. The energy consumption of pools and permanent spas shall be in accordance with Sections C404.9.1 through C404.9.3 and
APSP-15.
C604.3 Energy consumption of portable spas. The energy consumption of electric-powered portable spas shall be shall be in accordance with Section C404.10.
SECTION C605 ELECTRICAL POWER AND LIGHTING SYSTEMS
C605.1 General. The lighting system controls, maximum lighting power for interior and exterior applications and electrical energy consumption of dwelling units
and sleeping units shall comply with this section. The lighting system controls, maximum lighting power for interior and exterior applications and electrical energy
consumption of all other parts of the building shall comply with Section C405.
C605.2 Lighting equipment. Not less than 75 percent of the lamps in permanently installed lighting fixtures shall be high-efficacy lamps or not less than 75 percent
of the permanently installed lighting fixtures shall contain only high-efficacy lamps.
Exception: Low-voltage lighting.
SECTION C606 ADDITIONAL EFFICIENCY PACKAGE OPTIONS
C606.1 Requirements. Buildings shall comply with at least one of the following:
1.
2.
3.
4.
5.
6.

More efficient HVAC performance in accordance with C406.2.
On-site supply of renewable energy in accordance with Section C406.5.
High-efficiency service water heating in accordance with Section C406.7.
Reduced lighting power in accordance with Section C606.2.
Enhanced envelope performance in accordance with Section C606.3.
Reduced air infiltration in accordance with Section C606.4

Exception: Multifamily buildings that have three or fewer stories.
C606.2 Reduced lighting power density. The total interior lighting power (watts) of the common areas shall be determined by using 90 percent of the interior
lighting power allowance calculated by the Space-by-Space Method in Section C405.4.2. Additionally, ninety-five percent (95%) of the lamps in permanently installed
light fixtures in dwelling units and sleeping units shall be lamps with a minimum efficacy of:
1. 90 lumens per watt for lamps over 40 watts;
2. 60 lumens per watt for lamps over 15 watts to 40 watts;
3. 45 lumens per watt for lamps over 5 watts to 15 watts and
4. 30 lumens per watt for lamps 5 watts or less.
C606.3 Enhanced Envelope Performance. The total UA of the building thermal envelope shall be no greater than eighty-five percent (85%) of the total UA of the
building thermal envelope allowed in accordance with Section C602.1.4.
C606.4 Reduced Air Infiltration. Air infiltration shall be verified by whole building pressurization testing conducted in accordance with ASTM E779 or ASTM E1827
by an independent third party. The measured air leakage rate of the building envelope shall not exceed 0.25 cfm/ft2 (2.0 L/s•m2) under a pressure differential of 0.3
in. water (75 Pa), with the calculated surface area being the sum of the above and below grade building envelope. A report that includes the tested surface area, floor
area, air by volume, stories above grade, and leakage rates shall be submitted to the code official and the building owner.
C606.4.1 Large buildings. Buildings having over 250,000 ft2 (25,000 m2) of conditioned floor area shall be permitted to conduct air infiltration testing on
representative above grade sections of thebuilding provided tested areas total at least 25% of the conditioned floor area.
SECTION C607 TOTAL BUILDING PERFORMANCE
C607.1 Scope. This section establishes criteria for compliance using total building performance.
C607.2 Mandatory requirements. Compliance with this section requires that the criteria of Sections C602.5, C603.2, C604 and C605 be met.
C607.3 Requirements. Buildings shall comply with one of the following:
1. Section C407, provided the building has four or more stories.
2. Section R405, provided the building has three or fewer stories.
3. Section R406, provided the building has three or fewer stories.
SECTION C608 EXISTING MULTIFAMILY BUILDINGS
C608.1 Scope. The alteration, repair, addition and change of occupancy of existing multifamily buildings and structures shall be in accordance with Sections C501,
C504 and C505 and this section.
C608.2.1 Vertical fenestration. New vertical fenestration area that results in a total building fenestration area less than or equal to that specified in Section C602.4.1
shall comply with Section C602.4. Additions that result in a total building vertical fenestration area exceeding that specified in Section C402.4.1 shall comply with
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Section C607.
C608.2 Additions. Additions to an existing building, building system or portion thereof shall conform to the provisions of this code as those provisions relate to new
construction without requiring the unaltered portion of the existing building or building system to comply with this code. Additions shall not create an unsafe or
hazardous condition or overload existing building systems. An addition shall be deemed to comply with this code if the addition alone complies or if the existing
building and addition comply with this code as a single building.
Additions complying with ANSI/ASHRAE/IESNA 90.1.need not comply with Sections C602, C603, C604 and C605.
C608.2.2 Skylight area. New skylight area that results in a total building fenestration area less than or equal to that specified in Section C602.4.2 shall comply with
Section C602.4. Additions that result in a total building skylight area exceeding that specified in Section C602.4.2 shall comply with Section C607.
C608.2.3 Building mechanical systems. New mechanical systems and equipment that are part of the addition and serve the building heating, cooling and
ventilation needs shall comply with Section C603.
Exception: Where ducts from an existing heating and cooling system are extended to an addition, duct systems with less than 40 linear feet (12.19 m) in
unconditioned spaces shall not be required to be tested in accordance with Section C603.5.3.
C608.2.4 Service water-heating systems. New service water-heating equipment, controls and service water heating piping shall comply with Section C604.
C608.2.5 Pools and permanently installed spas. New pools and permanently installed spas shall comply with Section C604.2.
C608.2.6 Lighting power and systems. New lighting systems that are installed as part of the addition shall comply with Section C605.
C608.2.6.1 Interior lighting power. The total interior lighting power for the addition shall comply with Sections C405.4.2 and C605.2 for the addition alone, or the
existing building and the addition shall comply as a single building.
C608.2.6.2 Exterior lighting power. The total exterior lighting power for the addition shall comply with Sections C405.5.1 and C605.2 for the addition alone, or the
existing building and the addition shall comply as a single building.
C608.3 Alterations. Alterations to any building or structure shall comply with the requirements of the code for new construction. Alterations shall be such that the
existing building or structure is no less conforming to the provisions of this code than the existing building or structure was prior to the alteration. Alterations to an
existing building, building system or portion thereof shall conform to the provisions of this code as those provisions relate to new construction without requiring the
unaltered portions of the existing building or building system to comply with this code. Alterations shall not create an unsafe or hazardous condition or overload
existing building systems.
Alterations complying with ANSI/ASHRAE/IESNA 90.1. need not comply with Sections C602, C603, C604 and C605.
Exception: The following alterations need not comply with the requirements for new construction, provided the energy use of the building is not increased:
1. Storm windows installed over existing fenestration.
2. Surface-applied window film installed on existing single-pane fenestration assemblies reducing solar heat gain, provided the code does not require the
glazing or fenestration to be replaced.
3. Existing ceiling, wall or floor cavities exposed during construction, provided that these cavities are filled with insulation.
4. Construction where the existing roof, wall or floor cavity is not exposed.
5. Roof recover.
6. Air barriers shall not be required for roof recover and roof replacement where the alterations or renovations to the building do not include alterations,
renovations or repairs to the remainder of the building envelope.
C608.3.1 Change in space conditioning. Any nonconditioned or low-energy space that is altered to become conditioned space shall be required to be brought into
full compliance with this code.
C608.3.2 Building envelope. New building envelope assemblies that are part of the alteration shall comply with Sections C602.1 through C602.5.
C608.3.2.1 Roof replacement. Roof replacements shall comply with Table C602.1.1 or Table C602.1.2 where the existing roof assembly is part of the building
thermal envelope and contains insulation entirely above the roof deck.
C608.3.2.2 Vertical fenestration. The addition of vertical fenestration that results in a total building fenestration area less than or equal to that specified in Section
C602.4.1 shall comply with Section C602.4. Alterations that result in a total building vertical fenestration area exceeding that specified in Section C402.4.1 shall
comply with Section C607.
C608.3.2.3 Skylight area. The addition of skylight area that results in a total building skylight area less than or equal to that specified in Section C602.4.2 shall
comply with Section C602.4. Alterations that result in a total building skylight area exceeding that specified in Section C402.4.2 shall comply with Section C607.
C608.3.3 Heating and cooling systems. New heating, cooling and duct systems that are part of the alteration shall comply with Sections C603.
Exception: Where ducts from an existing heating and cooling system are extended, duct systems with less than 40 linear feet (12.19 m) in unconditioned spaces
shall not be required to be tested in accordance with Section C603.5.3.
C608.3.4 Service hot water systems. New service hot water systems that are part of the alteration shall comply with Section C604.
C608.3.5 Lighting systems. New lighting systems that are part of the alteration shall comply with Section C605.
Exception. Alterations that replace less than 10 percent of the luminaires in a space, provided that such alterations do not increase the installed interior lighting
power.
Reason: Multifamily poses a conundrum for energy regulation. Generally, these buildings are constructed and renovated like commercial buildings, but used like
residential buildings. As a result, the regulation of multifamily buildings has been split between the residential and the commercial codes. Multifamily buildings that are
four stories and higher are considered high-rise and regulated by the commercial chapter of the International Energy Conservation Code (IECC). However, with their
residential usage patterns and loads, they don't truly fit a commercial code with its focus on commercial loads and usage patterns. Multifamily buildings that are three
stories or lower are regulated by the residential chapter of the IECC. However, with their larger size and higher occupant density, these low-rise multifamily buildings
don't truly fit in a residential energy code with its focus on single family homes.
The result is energy regulation that does not adequately serve the multifamily market:
Regulation by two different energy codes complicates both code compliance and code enforcement.
Neither the Commercial nor the Residential code was crafted to address the unique characteristics of the multifamily building type.
Advancing the energy code for multifamily is hindered by the necessity of pursuing changes simultaneously in two different codes, both of which are dominated
by issues of building types other than multifamily.
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The presence of two different code baselines has made it very difficult to create above-code energy standards and efficiency programs that apply to all
multifamily buildings.
This proposal will solve these problems by creating a single set of requirements for all multifamily buildings and placing them in a dedicated chapter of the IECC. The
proposal is the result of an extensive analysis of the existing code language and requirements and a broad-reaching stakeholder engagement process.
New Buildings Institute, with the assistance of the Britt Makela Group, did a side-by side analysis of all of the code provisions that apply to multifamily buildings from
the commercial and residential sections of the IECC. This analysis revealed the similarities and differences between the provisions of the two sections as well as
where one section covers a topic and another doesn't.
NBI recruited a Technical Advisory Group of experts in multifamily housing, codes and energy efficiency to help advise the process. Over the course of multiple
conference calls, the group helped identify the key issues facing the effort to create a single set of requirements for multifamily buildings, and provided feedback on
the emerging proposal language. This group included Louis Starr of the Northwest Energy Efficiency Alliance, Don Surrena and Craig Drumheller of the National
Association of Home Builders, Darren Port of the Northeast Energy Efficiency Partnership, Bing Liu, Todd Taylor and Jian Zhang of the Pacific Northwest National
Laboratory, Jay Bhakta of Southern California Edison, Kosol Kiatreungwattana of the National Renewable Energy Laboratory, Doug King of King Sustainability, Eric
Makela of the CADMUS Group, Jim Meyers of Southwest Energy Efficiency Project, Ron Nickson of the National Multifamily Homes Council, Thomas Culp of Birch
Point Consulting, Nehemiah Stone of Stone Energy Associates, Matthew Root of CLEAResult, Jim Edelson of NBI, David Cohan of the US Department of Energy and
Eric Foley of Earth Advantage (the involvement of the above individuals and organizations should not be taken as support for the proposal or inclusion as coproponents).
NBI also engaged other groups and individuals outside of the TAG on dedicated topics such as envelope requirements, infiltration, energy rating systems and
usability for code officials.
Finally, NBI promoted and hosted a national webinar with nearly 100 attendees to inform a wide array of stakeholders in order to inform them about the effort, explain
the proposal in its current draft at the time and to solicit additional feedback.
The entire process was informed by an energy analysis performed by the Pacific Northwest National Lab. The lab compared energy impact of the residential and
commercial provisions using a set of standard multifamily building prototypes: a two-story breezeway eight-plex, a 4 story mid-rise and a 10 story high-rise. Each
prototype was modeled using the commercial code provisions and the residential code provisions and the results compared. This comparison demonstrates the gap
in energy outcomes that exists between the two sets of provisions. It also was used to help identify the regulation differences that have the greatest energy impact.
The table below shows the impact of moving from one code to the other. In all cases, the other code was less stringent than the native code. In the case of low-rise
multifamily, this is largely because for the two-story low-rise prototype, the enhanced lighting option was chosen to meet the additional efficiency requirements from
Section C406. This option was chosen since it would be the least costly; however, it is the least costly because it requires this prototype to do almost nothing. For
context, when a 3-story version of the 4-story midrise building was created, switching to the commercial code resulted in greater efficiency. In this case, the additional
efficiency option made a larger impact and the difference in infiltration requirements made a larger difference in part due to increased height and stack effect.
The result of this analysis shows that the two sets of energy requirements in the code result in significantly and inconsistently different energy outcomes in multifamily
buildings. This fact emphasizes the importance of this effort to bring coherence to the multifamily market.
One issue in particular, the difference in the infiltration requirements between the commercial and residential sections, represents such a significant difference
between the codes that it was modeled separately. Each prototype was modeled using its native code and then only the infiltration requirement from the other code
was substituted for comparison. The results of this analysis demonstrates how it would not be possible to move to a single infiltration standard for infiltration without
having a significant impact on stringency.
Once the proposal was substantially complete, the provisions of the proposal were compared back against the commercial and residential requirements. The results
of this analysis shows that the proposal had absolutely no impact on the 10-story high-rise and 4-story mid-rise prototypes currently subject to commercial code. The
proposal had a very small impact (.1% on average) on the low-rise prototype had due to the extension of commercial outdoor lighting requirements to low-rise
multifamily projects.
If this proposal is adopted, the IECC will be improved substantially for its use with multifamily buildings:
Both code compliance and code enforcement will be less complicated and therefore less costly
The energy code will more directly address multifamily buildings
A single code baseline will make it easier to create an above-code standard for Green standards, utility programs and recognition programs above-code
standards, Green Standards, utility incentive programs, and other recognition efforts
Over time, the multifamily section of the code can be tuned to better address the issues particular to multifamily buildings
Multifamily code issues will no longer complicate the development of the Residential and Commercial codes
The result is a proposal that gathers all multifamily provisions into a single chapter in the commercial section of the IECC. The commercial section was chosen since,
in general, multifamily buildings are built more like commercial buildings. The proposal was developed in line with a handful of principles developed largely through
the input of the broad body of stakeholders:
Leverage existing code language: Existing code language was used almost exclusively. This minimizes the disruption of the structural change for code users
and code officials since most of the language will be familiar. It also focuses the nature of the proposal on restructuring.
Avoid stringency changes: The proposal is intended to primarily be a structural change. It was crafted to keep minimize any impact on stringency, either to
increase or decrease it. In some places, this means maintaining the high- and low-rise split where the requirements of the residential and commercial sections
of the code are very different.
Maximize Usability: As the proposal makes extensive use of existing code language, there are two competing usability issues. References to existing sections
in the commercial and residential sections of the code has the advantage of reducing code length and minimizing the chance of code language divergence in
parallel requirements but has the disadvantage of necessitating a lot of flipping back and forth between parts of the code book by the code user and code
official. Replication of existing code sections in the new multifamily chapter has the advantage of clarity and minimizing the need to move around the code book
but has the disadvantage of increasing code length, creating greater likelihood of language divergence in parallel requirements and burdening the chapter with
code requirements that only apply to a small percentage of multifamily buildings (eg, requirements for complex HVAC systems will only apply to the small
percentage of multifamily projects that have complex HVAC systems, most multifamily projects have simple HVAC systems and users only need to use the
much smaller set of requirements that apply to those systems).
To balance these competing usability needs, the proposal uses references when requirements align with commercial requirements since the commercial energy
chapter is in the same part of the code and those requirements only apply to a small part of multifamily projects (the non-dwelling unit and non-sleeping unit areas) of
small percentage of multifamily projects. Where requirements align with requirements from the residential section, that code language was duplicated in the new
multifamily chapter. These requirements are often the primary requirements for multifamily projects and locating the language in the multifamily chapter eliminates the
need for code users and officials to frequently flip to a whole other part of the code.
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Following those principles, the following goes into detail about some specific parts of the proposal.
Definitions:
The proposal creates a new definition for "multifamily building" and modifies the existing definitions for "residential building" and "commercial building" to remove
multifamily buildings from them. The definition for multifamily building leverages the occupancy designation R-2 that already exists in the IBC. This defines what is
most often considered "multifamily" construction as it encompasses apartment buildings. It also excludes hotels and motels as well as institutional housing
arrangements like prisons and long-term care facilities as these have usages and usage patterns that are less residential in character and less like what most people
think of as multifamily. The definitions are modified in both the residential and commercial sections of the code.
C101.2 Scope:
Since the proposal removes multifamily buildings from the definitions of commercial and residential buildings, the scope of the commercial section is also modified to
include the newly defined multifamily building. No change is needed for the residential scoping section since it depends on the definition of "residential building" and
the modification is made there.
C101.4.1 Mixed occupancy.
The mixed occupancy section is also modified to include multifamily buildings. This is vitally importance as commercial/multifamily is the dominant mixed occupancy
type.
C601:
The rest of the language largely mirrors the same language and structure of the commercial energy chapter, using the same section order and divisions as much as
possible. The application section (C601.2) defines the ASHRAE 90.1 alternative compliance option (but limits that option to multifamily buildings four stories and taller
since that is 90.1's scope), a prescriptive compliance option and a performance compliance option.
C602:
C602 includes the envelope requirements. Much of the envelope language was very similar between the commercial and residential sections. There are two areas of
significant difference between the two sections: insulation/window requirements and infiltration requirements. The envelope tables in both the commercial and
residential sections are the result of prolonged debate and compromise. To simply pick a single set of requirements for the multifamily chapter would result in a
change of stringency in many situations – sometimes more stringent, sometimes less – and would circumvent that process of compromise. Therefore, the envelope
requirements in the proposal preserve the split between high and low rise multifamily. Both high and low rise will be subject to the same requirements that they were
in the 2015 IECC. However, both sets of requirements are gathered in a single table (rather than two), so that if that process of debate and compromise can come to
a single set of requirements that are appropriate for all multifamily buildings, the structure of the section will be able to accommodate it without significant change.
The other significant difference between the commercial and residential sections is the infiltration requirements. Infiltration testing is required in the residential section,
but is a compliance alternative in the commercial. Further, both the metrics and testing pressures are different for the two chapters. The commercial uses a metric
based on the surface area of the envelope and residential uses a metric based on volume. When the two requirements were applied to the set of prototypes used in
the analysis, PNNL found significantly different energy outcomes. Additionally, it is currently a hot debate topic over which metric is superior. Therefore, it would be
impossible to come to a single set of requirements for infiltration without creating a significant change in requirements for at least part of the multifamily market. For
this reason, the proposal maintains the high- low-rise split here as well. Hopefully, a single set of requirements can be developed in the future. When that happens the
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structure created by the proposal will be able to easily accept it.
The infiltration section in the proposal is structured so that multifamily projects that are four or more stories are directed to the commercial infiltration requirements.
For multifamily projects with 3 or fewer projects, the proposal reproduces the infiltration requirements from the residential section. Low-rise multifamily projects have
been given the additional option of meeting the commercial testing requirements instead of the residential testing requirements. Although PNNL's analysis found that
the commercial testing requirements are most stringent, this is only an option so it does not increase the stringency for low-rise multifamily projects. The option is
being included to offer simplified testing for mixed use, low-rise multifamily projects so that the entire project can be tested with a single testing protocol.
The 30% window to wall ratio limit is preserved from the commercial section because it is an essential part of the energy performance of high-rise multifamily, but lowrise multifamily projects rarely include that much glass. The market reality allows the requirement to be retained for the high-rise market segment and added to the
low-rse market segment without really creating an impact on stringency.
C603:
The mechanical section takes an approach meant to both preserve the simplicity of the approach in the residential section but still adequately address the complex
systems that can be found in larger multifamily buildings. The requirements for single-zone systems that serve dwelling units and sleeping units are reproduced from
the residential system. These simple systems will, therefore, have simple requirements. More complex systems and systems that serve the parts of the building other
than dwelling units and sleeping units are required to meet the mechanical system requirements of the commercial chapter by reference. This way, more complex
systems, and systems serving common areas, which are more like commercial spaces in character, are adequately covered without requiring simple, residential style
systems in dwelling units and sleeping units to comply with the more complex set of requirements or for users to have to parse through them.
C604:
The water heating requirements in the commercial chapter adequately cover both simple tanked systems and more complex central systems and is substantively the
same as the residential requirements. This section therefore is largely a reference to the commercial chapter. There is specific language for spas and pools since the
commercial language is somewhat incomplete and the residential language makes specific reference to singe family homes. This section also provides the structure
so that future, multifamily-specific requirements can be accommodated.
C605:
The lighting requirements follow the same approach as the HVAC requirements. The section defines the requirements for dwelling units and sleeping units and those
requirements are drawn from the residential section. Lighting in the non-dwelling unit non-sleeping unit areas of the building, with their more commercial character,
are subject to the commercial chapter requirements by reference. The high-efficacy lamp requirements in the proposal are reproduced from the residential chapter.
C606:
Section 406 is an important part of the energy savings of the commercial section. However, only three of the six options offered in Section C406 apply well to
multifamily. In order to address this, the proposal adds three more options to the three options that work for multifamily in C406. The options for more efficiency HVAC
performance, onsite renewable energy and high efficiency water heating are included as references to section C406. The three additional options are reduced lighting
power, enhanced envelope performance and reduced air infiltration. These three options are derived largely from new language going into the Washington State code
for section C406. Because the additional efficiency options would represent a change in stringency for low-rise multifamily, the proposal exempts multifamily projects
that are three stories or less, maintaining the stringency level for low-rise multifamily.
C607:
Section provides the total building performance compliance alternative for the chapter. The existing software and energy rating tools that enable modeled
performance-based compliance or energy rating system-based performance in the existing commercial and residential sections have been crafted to serve those
code baselines. Residential modeling software and energy rating systems are not set up to serve high-rise multifamily projects. And the modeling software that serves
the commercial section and high-rise multifamily projects is much more complicated and costly than the tools available for the typically smaller low-rise projects.
Because of the importance of these tools, a new approach just for a unified multifamily project cannot be created at this time.
Therefore, the section preserves the high- and low-rise split in multifamily and directs projects to the residential and commercial "Total Building Performance" options
already in the code. However, many people in the multifamily market feel that multifamily project types are not served well by the existing tools. This structure easily
accommodates the later addition of total building performance models that have been created to serve the multifamily market. And by eliminating the split in that
market, the proposal also makes it easier for dedicated multifamily tools to be created since those tools would only have to deal with a single code baseline instead of
two.
C608:
For the 2015 IECC, a whole new chapter for existing buildings was created. The way that chapter is created, parts of it are very specific to commercial buildings. The
additions and alterations sections are filled with specific references to the energy requirements of chapter 4. With this proposal, those requirements would no longer
apply to multifamily buildings. Adding the references to make the existing chapter 5 work for both commercial and multifamily buildings would significantly complicate
that chapter.
Therefore, the proposal leverages the portions of chapter 5 that are not commercial building specific – C501 General, C504 Repairs and C505 Change of Occupancy.
It then creates new versions of the Additions and Alterations sections that have been crafted to work with the new multifamily requirements.
Section 501.1
The scope of Chapter 5 was also modified to make it applied specifically to commercial buildings and not all buildings regulated by the commercial section.

Cost Impact: Will not increase the cost of construction
As this proposal almost exclusively restructures the requirements of the code without changing them, there will be no increase in cost for projects. Project cost may
actually go down in some cases as the proposal improves the usability of the code for multifamily building projects, which should reduce the amount of time that must
be dedicated to code compliance.
CE272-16 Part I : C501.1DENNISTON13962

Public Hearing Results

Part I
Committee Action:
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Committee Reason: This proposal needs to be reworked and brought back. The code works now with the current division of Residential for 3 stories and less and
Commercial for 4 stories and more with only one necessary cross reference for central mechanical systems. This proposal will create the need for many cross references
between parts of the code. Industry has no issues with current code format. It is not clear what this proposal would accomplish because it does not address each building
component based on the story level it is on. The traditional story designations have no known historical basis, yet they are continued in this proposal, perhaps missing an
opportunity to address different types of buildings without categorizing them by number of stories.
Assembly Action:

None

Individual Consideration Agenda

Public Comment 1:
Proponent : Sean Denniston, New Buildings Institute, representing New Buildings Institute (sean@newbuildings.org); Steven Winter (sw@swinter.com)
requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:

2015 International Energy Conservation Code
C101.2 Scope. This code applies to commercialbuildings and multifamily buildings and the buildings' sitesbuilding sites, and associated systems and equipment.
C101.4.1 Mixed occupancy. Where a building includes both any combination of multifamily, residential and commercial occupancies, each occupancy shall be
separately considered and meet the applicable provisions of IECC—Commercial Provisions or the IECC—Residential Provisions for each occupancy.
C101.5 Compliance. Residential buildings shall meet the provisions of IECC—Residential Provisions. Commercial buildings and multifamily buildings shall meet the
provisions of IECC—Commercial Provisions.
SECTION 202 DEFINITIONS
COMMERCIAL BUILDING. For this code, all buildings that are not included in the definition of "Residential building" or "Multifamily Building."
COMMON AREA. For this code, all portions of a multifamily building that are not dwelling units or sleeping units.
MULTIFAMILY BUIDLING. For this code, all Group R-2 buildings.
RESIDENTIAL BUILDING. For this code, includes detached one- and two-family dwellings and multiple single-family dwellings (townhouses) as well as Group R-2,
R-3 and R-4 buildings three stories or less in height above grade plane.
C501.1 Scope. The provisions of this chapter shall control the alteration, repair, addition and change of occupancy of existing commercial buildings and structures.
The alteration, repair, addition and change of occupancy of existing multifamily buildings shall comply with Section C608.
CHAPTER 6 Multifamily Buildings
SECTION C601 GENERAL
C601.1 Scope. The provisions in this chapter are applicable to multifamily buildings and their building sites.
C601.2 Application. Multifamily buildings shall comply with one of the following:
1. The requirements of ANSI/ASHRAE/IESNA 90.1, provided that the building has four or more stories.
2. The requirements of Sections C602 through C606.
3. The requirements of Section C607.
SECTION C602 BUILDING ENVELOPE REQUIREMENTS
C602.1 General. Building thermal envelope assemblies shall comply with the following:
1. The opaque portions of the building thermal envelope shall comply with Section C602.2.
2. Roof solar reflectance and thermal emittance shall comply with Section C602.3.
3. Fenestration in building envelope assemblies shall comply with Section C602.4.
4. Air leakage of building envelope assemblies shall comply with Section C602.5.
C602.2 Insulation requirements. The opaque portions of the thermal envelope of multifamily buildings with three or fewer stories above grade shall comply with
Sections R402.1 and R402.2. The opaque portions of the thermal envelope of multifamily buildings with four or more stories above grade shall comply with Section
C402.2 and Section C402.1.3, or Section C402.1.4, or Section C402.1.5.
C602.3 Roof solar reflectance and thermal emittance. Low-sloped roofs directly above cooled conditioned spaces in Climate Zones 1, 2 and 3 shall comply with
Section C402.3.
Exception: Multifamily buildings with three or fewer stories.
C602.4 Fenestration. Multifamily buildings with three or fewer stories above grade shall comply with Sections R402.3 and R402.5. Multifamily buildings with four or
more stories above grade shall comply with Section C402.4.
C602.5 Air leakage-thermal envelope. The building thermal envelope of multifamily buildings with three or fewer stories above grade shall comply with R402.4. The
building thermal envelope of multifamily buildings with four or more stories above grade shall comply with Section C402.5.
SECTION C603 BUILDING MECHANICAL SYSTEMS
C603.1 General. The following HVAC equipment serving only one zone in a single dwelling unit or sleeping unit and controlled by a single thermostat in the zone
served shall comply with this section:
1. Unitary or packaged HVAC equipment listed in Tables C403.2.3(1) through C403.2.3(5)
2. Electric resistance heaters
All other mechanical systems and equipment serving the heating, cooling or ventilating needs of the building shall comply with Sections C403 and C408.2.
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C603.2 Equipment sizing and efficiency rating. Heating and cooling equipment shall be sized in accordance with ACCA Manual S based on building loads
calculated in accordance with ACCA Manual J or other approved heating and cooling calculation methodologies. New or replacement heating and cooling equipment
shall meet the minimum efficiency requirements of Tables C403.2.3(1), C403.2.3(2), C403.2.3(3), C403.2.3(4), and C403.2.3(5) when tested and rated in accordance
with the applicable test procedure.
C603.3 Controls. At least one thermostat shall be provided for each heating and cooling system.
C603.3.1 Programmable thermostat.

The thermostat controlling the primary heating or cooling system serving a dwelling unit shall be capable of controlling

the heating and cooling system on a daily schedule to maintain different temperature set points at different times of the day. This thermostat shall include the
capability to set back or temporarily operate the system to maintain zone temperatures down to 55°F (13°C) or up to 85°F (29°C). The thermostat shall initially be
programmed by the manufacturer with a heating temperature set point not higher than 70°F (21°C) and a cooling temperature set point not lower than 78°F (26°C).
C603.3.2 Heat pump supplementary heat.
Heat pumps having supplementary electric-resistance heat shall have controls that, except during defrost, prevent
supplemental heat operation when the heat pump compressor can meet the heating load.
C603.4 Mechanical ventilation. The building shall be provided with ventilation that meets the requirements of the International Residential Code or International
Mechanical Code, as applicable, or with other approved means of ventilation. Outdoor air intakes and exhausts shall have automatic or gravity dampers that close
when the ventilation system is not operating and shall meet the requirements of C403.2.4.3 as applicable.
C603.4.1 Mechanical ventilation system fan efficiency. Mechanical ventilation system fans shall meet the efficacy requirements of Table C603.4.1.
Exception: Where mechanical ventilation fans are integral to tested and listed HVAC equipment.
TABLE C603.4.1
Mechanical Ventillation System Fan Efficiency
FAN LOCATION

Range hoods

In-line fan

Bathroom, utility room

Bathroom, utility room

AIR FLOW RATE MINIMUM (CFM)

Any

MINIMUM EFFICACY (CFM/WATT)

AIR FLOW RATE MAXIMUM (CFM)

2.8 cfm/watt

Any

Any

2.8 cfm/watt

Any

10

1.4 cfm/watt

<90

90

2.8 cfm/watt

Any

For SI: 1 cfm = 28.3 L/min.
C603.5 Ducts. Ducts and air handlers shall be in accordance with Sections C603.5.1 through C603.5.5.
C603.5.1 Insulation. Supply and return ducts in attics shall be insulated to an R-value of not less than R-8 where 3 inches (76 mm) in diameter and greater and R-6
where less than 3 inches (76 mm) in diameter. Supply and return ducts in other portions of the building shall be insulated to an R-value of not less than R-6 where 3
inches (76 mm) in diameter or greater and R-4.2 where less than 3 inches (76 mm) in diameter.
Exception: Ducts or portions thereof located completely inside the building thermal envelope.
C603.5.2 Sealing. Ducts, air handlers and filter boxes shall be sealed. Joints and seams shall comply with either the International Mechanical Code or International
Residential Code, as applicable.
Exceptions:
1. Additional joint sealing is not required where air-impermeable spray foam products are applied to ducts.
2. For ducts having a static pressure classification of less than 2 inches of water column (500 Pa), additional closure systems shall not be required for
continuously welded joints and seams, and locking-type joints and seams of other than the snap-lock and button-lock types.
C603.5.2.1 Sealed air handler. Air handlers shall have a manufacturer's designation for an air leakage of not more than 2 percent of the design air flow rate when
tested in accordance with ASHRAE 193.
C603.5.3 Duct testing. Ducts shall be pressure tested to determine air leakage by one of the following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system, including the manufacturer's air
handler enclosure if installed at the time of the test. All registers shall be taped or otherwise sealed during the test.
2. Post construction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the entire system, including the
manufacturer's air handler enclosure. Registers shall be taped or otherwise sealed during the test.
Exceptions:
1. Ducts and air handlers located entirely within the building thermal envelope.
2. Ducts in multifamily buildings that have four or more stories and that are built in accordance with C403.2.9.
A written report of the results of the test shall be signed by the party conducting the test and provided to the code official.
C603.5.4 Duct leakage. The total leakage of the ducts, where required to be tested in accordance with Section C603.5.3, shall be as follows:
1. Rough-in test: The total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet (9.29 m2) of conditioned floor area
where the air handler is installed at the time of the test. Where the air handler is not installed at the time of the test, the total leakage shall be less than or
equal to 3 cubic feet per minute (85 L/min) per 100 square feet (9.29 m2) of conditioned floor area.
2. Post construction test: Total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet (9.29 m2) of conditioned floor
area.
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Exception: Multifamily buildings that are intended to comply with the code in accordance with the compliance path described in Item 3 of Section C601.2.
C603.5.5 Building cavities. Building framing cavities shall not be used as ducts or plenums.
C603.6 Mechanical system piping insulation. Mechanical system piping capable of carrying fluids above 105°F (41°C) or below 55°F (13°C) shall be insulated
to an R-value of not less than R-3.
C603.6.1 Protection of piping insulation. Piping insulation exposed to weather shall be protected from damage, including that caused by sunlight, moisture,
equipment maintenance and wind, and shall provide shielding from solar radiation that can cause degradation of the material. Adhesive tape shall not be permitted.
SECTION C604 WATER HEATING
C604.1 General. The equipment, piping, controls and storage for hot water systems shall comply with the requirements of with Sections C404.2 through C404.8,
Section C404.11, and Section C408.2.
C604.2 Pools and Permanent Spas. The energy consumption of pools and permanent spas shall be in accordance with Sections C404.9.1 through C404.9.3.
C604.3 Energy consumption of portable spas. The energy consumption of electric-powered portable spas shall be shall be in accordance with Section C404.10.
SECTION C605 ELECTRICAL POWER AND LIGHTING SYSTEMS
C605.1 General. The lighting system controls and maximum lighting power for interior applications of dwelling units and sleeping units shall comply with this section
and Section C408.3. All other lighting system controls, maximum lighting power for interior and exterior applications and electrical energy consumption serving the
building shall comply with Section C405 and Section C408.3.
Exception: Exterior lighting applications of multifamily buildings with three or fewer stories.
C605.2 Lighting equipment. Not less than 75 percent of the lamps in permanently installed lighting fixtures shall be high-efficacy lamps or not less than 75 percent
of the permanently installed lighting fixtures shall contain only high-efficacy lamps.
Exception: Low-voltage lighting.
SECTION C606 ADDITIONAL EFFICIENCY PACKAGE OPTIONS
C606.1 General. Buildings shall comply with at least one of the following:
1.
2.
3.
4.
5.
6.

More efficient HVAC performance in accordance with C606.2.
Reduced lighting power in accordance with Section C606.3.
Reduced air infiltration in accordance with Section C606.4
On-site supply of renewable energy in accordance with Section C606.5.
Enhanced envelope performance in accordance with Section C606.6.
High-efficiency service water heating in accordance with Section C406.7.

Exception: Multifamily buildings that have three or fewer stories.
C606.2 More Efficient HVAC Performance. HVAC equipment shall exceed the minimum efficiency requirements listed in Tables C403.2.3(1) through C403.2.3(4)
by 10 percent, in addition to the requirements of Section C603. Where multiple performance requirements are provided, the equipment shall exceed all requirements
by 10 percent. Variable refrigerant flow systems shall exceed the energy efficiency provisions of ANSI/ASHRAE/IES 90.1 by 10 percent. Equipment not listed in
Tables C403.2.3(1) through C403.2.3(4) shall be limited to 10 percent of the total building system capacity.
C606.3 Reduced lighting power. The total interior lighting power (watts) of the common areas shall be determined by using 90 percent of the interior lighting power
allowance calculated by the Space-by-Space Method in Section C405.4.2. Additionally, ninety-five percent (95%) of the lamps in permanently installed light fixtures in
dwelling units and sleeping units shall exceed the efficacy (lumens per watt) of high efficacy lamps by not less than 10%.
C606.4 Reduced Air Infiltration. Air infiltration shall be verified by whole building pressurization testing conducted in accordance with ASTM E779 or ASTM E1827
by an independent third party. The measured air leakage rate of the building envelope shall not exceed 0.25 cfm/ft2 (2.0 L/s•m2) under a pressure differential of 0.3
in. water (75 Pa), with the calculated surface area being the sum of the above and below grade building envelope. A report that includes the tested surface area, floor
area, air by volume, stories above grade, and leakage rates shall be submitted to the code official and the building owner.
C606.4.1 Large buildings. Buildings having over 250,000 ft 2 (25,000 m2) of conditioned floor area shall be permitted to conduct air infiltration testing on
representative above grade sections of the building provided that tested areas total not less than 25% of the conditioned floor area.
C606.5 Onsite renewable energy. The building shall be provided with an on-site supply of renewable energy in accordance with Section C406.5
C606.6 Enhanced Envelope Performance. The total UA of the building thermal envelope shall be not greater than eighty-five percent (85%) of the total UA of the
building thermal envelope allowed in accordance with Section C602.1.4.
C606.6 Enhanced Water Heating Performance. Water heating shall be in accordance with Section C406.7.
SECTION C607 TOTAL BUILDING PERFORMANCE
C607.1 Scope. This section establishes criteria for compliance using total building performance.
C607.2 Mandatory requirements. Compliance with this section requires that the criteria of Sections C602.5, C603.3, C603.5.2, C603.6, C603.4, C604 and C605
be met.
C607.3 Requirements. Buildings shall comply with one of the following:
1. Sections C407, C408.2 and C408.3, provided that the building has four or more stories. The building energy cost shall be equal to or less than 85 percent of
the standard reference design building.
2. Section R405, provided that the building has three or fewer stories.
3. Section R406, provided that the building has three or fewer stories.
SECTION C608 EXISTING MULTIFAMILY BUILDINGS
C608.1 Scope. The alteration, repair, addition and change of occupancy of existing multifamily buildings and structures shall be in accordance with Sections C501,
C504 and C505 and this section.
C608.1.1 Replacement Fenestration Products. Where some or all of an existing fenestration unit is replaced with a new fenestration product, including sash and
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glazing, the replacement fenestration unit shall meet the applicable requirements for U-factor and SHGC in Table C602.4.
Exceptions: An area-weighted average of the U-factor of replacement fenestration products being installed in the building for each fenestration product category
listed in Table C602.4 shall be permitted to satisfy the U-factor requirements for each fenestration product category listed in Table C602.4. Individual fenestration
products from different product categories listed in Table C602.4 shall not be combined in calculating the area-weighted average U-factor.
C608.2 Additions. Additions to an existing building, building system or portion thereof shall conform to the provisions of this code as those provisions relate to new
construction without requiring the unaltered portion of the existing building or building system to comply with this code. Additions shall not create an unsafe or
hazardous condition or overload existing building systems. An addition shall be deemed to comply with this code if the addition alone complies or if the existing
building and addition comply with this code as a single building.
Additions complying with ANSI/ASHRAE/IESNA 90.1.need not comply with Sections C602, C603, C604 and C605.
C608.2.1 Vertical fenestration. New vertical fenestration area that results in a total building fenestration area less than or equal to that specified in Section C402.4.1
shall comply with Section C602.4. Additions that result in a total building vertical fenestration area exceeding that specified in Section C402.4.1 shall comply with
Section C607.
Exception: Multifamily buildings with 3 or fewer stories.
C608.2.2 Skylight area. New skylight area that results in a total building fenestration area less than or equal to that specified in Section C402.4.2 shall comply with
Section C602.4. Additions that result in a total building skylight area exceeding that specified in Section C402.4.2 shall comply with Section C607.
Exception: Multifamily buildings with 3 or fewer stories.
C608.2.3 Building mechanical systems. New mechanical systems and equipment that are part of the addition and serve the building heating, cooling and
ventilation needs shall comply with Section C603.
Exception: Where ducts from an existing heating and cooling system are extended to an addition, duct systems with less than 40 linear feet (12.19 m) in
unconditioned spaces shall not be required to be tested in accordance with Section C603.5.3.
C608.2.4 Service water-heating systems. New service water-heating equipment, controls and service water heating piping shall comply with Section C604.
C608.2.5 Pools and permanently installed spas. New pools and permanently installed spas shall comply with Section C604.2.
C608.2.6 Lighting power and systems. New lighting systems that are installed as part of the addition shall comply with Section C605.
C608.2.6.1 Interior lighting power. The total interior lighting power for the addition shall comply with Section C605.2 for the addition alone, or the existing building
and the addition shall comply as a single building.
C608.2.6.2 Exterior lighting power. The total exterior lighting power for the addition shall comply with Section C605.2 for the addition alone, or the existing building
and the addition shall comply as a single building.
C608.3 Alterations. Alterations to any building or structure shall comply with the requirements of the code for new construction. Alterations shall be such that the
existing building or structure is not less conforming to the provisions of this code than the existing building or structure was prior to the alteration. Alterations to an
existing building, building system or portion thereof shall conform to the provisions of this code as those provisions relate to new construction without requiring the
unaltered portions of the existing building or building system to comply with this code. Alterations shall not create an unsafe or hazardous condition or overload
existing building systems.
Alterations complying with ANSI/ASHRAE/IESNA 90.1. need not comply with Sections C602, C603, C604 and C605.
Exception: The following alterations need not comply with the requirements for new construction, provided that the energy use of the building is not increased:
1. Storm windows installed over existing fenestration.
2. Surface-applied window film installed on existing single-pane fenestration assemblies reducing solar heat gain, provided the code does not require the
glazing or fenestration to be replaced.
3. Existing ceiling, wall or floor cavities exposed during construction, provided that these cavities are filled with insulation.
4. Construction where the existing roof, wall or floor cavity is not exposed.
5. Roof recover.
6. Air barriers shall not be required for roof recover and roof replacement where the alterations or renovations to the building do not include alterations,
renovations or repairs to the remainder of the building envelope.
C608.3.1 Change in space conditioning. Any nonconditioned or low-energy space that is altered to become conditioned space shall be required to be brought
into full compliance with this code.
C608.3.2 Building envelope. New building envelope assemblies that are part of the alteration shall comply with Sections C602.1 through C602.5.
C608.3.2.1 Roof replacement. Roof replacements shall comply with Section C602.2 where the existing roof assembly is part of the building thermal envelope and
contains insulation entirely above the roof deck.
C608.3.2.2 Vertical fenestration. The addition of vertical fenestration that results in a total building fenestration area less than or equal to that specified in Section
C402.4.1 shall comply with Sections C602.4 and C401.2.1. Alterations that result in a total building vertical fenestration area exceeding that specified in Section
C402.4.1 shall comply with Section C607.
Exception: Multifamily buildings with 3 or fewer stories.
C608.3.2.3 Skylight area. The addition of skylight area that results in a total building skylight area less than or equal to that specified in Section C402.4.2 shall
comply with Section C602.4. Alterations that result in a total building skylight area exceeding that specified in Section C402.4.2 shall comply with Section C607.
Exception: Multifamily buildings with 3 or fewer stories.
C608.3.3 Heating and cooling systems. New heating, cooling and duct systems that are part of the alteration shall comply with Sections C603.
Exception: Where ducts from an existing heating and cooling system are extended, duct systems with less than 40 linear feet (12.19 m) in unconditioned spaces
shall not be required to be tested in accordance with Section C603.5.3.
C608.3.4 Service hot water systems. New service hot water systems that are part of the alteration shall comply with Section C604.
C608.3.5 Lighting systems. New lighting systems that are part of the alteration shall comply with Section C605.
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Exception. Alterations that replace less than 10 percent of the luminaires in a space, provided that such alterations do not increase the installed interior lighting
power.
Commenter's Reason: This comment replaces the original CE272 proposal for clarity and ease of reading. The conceptual basis is essentially the same and the
language is very similar.
During the Committee Action Hearings, testimony and committee members expressed concern that the proposal would have resulted in a change in stringency for
some multifamily buildings. The improvements to the language in this comment makes more clear that the stringency impact of this comment will be minimal to none.
The language has been improved by considerably simplifying it, especially the envelope section in C602, and by making it even clearer when provisions apply to lowrise multifamily buildings (3 stories or less) and when they apply to high-rise (4 stories or more).
During the hearings, some also expressed the opinion that there are no problems with the two different code baselines for multifamily in the current divided multifamily
code, and that market confusion is not an issue. However, during the hearings, even Residential Committee members repeatedly demonstrated confusion about how
to apply the code to R-occupancy buildings of various heights. This was a source of confusion and disagreement during the deliberation of multiple proposals in
Louisville. If even committee members tasked with making decisions on code proposals struggled with application of the code, the problem is significant.
This Public Comment improves on the original proposal in several ways:
The comment simplifies the original proposal in order to focus on three goals:
Improving clarity for applying the code by giving a clear road map for which code requirements from the residential and commercial sections apply to
which multifamily buildings.
Simplifying the application to mixed-use buildings. Under the current code, it is not clear at what point the non-dwelling unit portions of multifamily
buildings are considered a commercial occupancy. It is not clear at what point the addition of facilities like gyms, interior corridors, laundry facilities or
even management offices constitute a mixed-use building. This structure makes it clear that newly-defined common areas are subject to the provisions of
the commercial code (with the exception of envelope requirements, as those are building-wide measures based on total building height as in the current
code).
Providing a framework for future code improvements that can be targeted to the unique needs of multifamily buildings rather than forcing multifamily
buildings to fit in code frameworks developed primarily for commercial buildings and for single family homes. The framework creates a code structure so
that references to residential and commercial provisions can be replaced with provisions tailored to multifamily buildings of all heights.
C602 Envelope: The original proposal included an envelope section that was a hybrid of the commercial and residential requirements that apply to multifamily
buildings. The resulting section was confusing, and gave the unintentional impression that stringency would be changed for some multifamily buildings. The
comment replaces the code language with references to relevant envelope requirements for multifamily in the residential and commercial sections based on
wether the subject building falls above or below the existing 3-story cutoff. This maintains the existing stringency status quo. The subsection structure is
retained to allow the multifamily envelope section to be improved topic by topic in the future as provisions appropriate to multifamily buildings of all heights are
developed. This approach will also ensure that the multifamily section remains in sync with whatever changes are made this code cycle to the commercial and
residential envelope provisions.
C603.1 Mechanical: The language has been improved for greater clarity. Section 603 applies to simple single zone packaged and unitary systems that serve
individual dwelling and sleeping units. The language of 603 comes directly from the residential section as it is appropriate for these simple, residential-style
applications. Multi-zone and central systems, as well as systems serving other portions of the multifamily building, are more complex and/or commercial-style
and therefore directed to the commercial section and its more robust set of requirements. This mirrors what is currently required in the residential section
where complex systems are referred to the commercial section in even low-rise multifamily buildings.
C605.1 Lighting: The language has been improved for greater clarity in the same way as 603.1. Section 605 applies to the interior lighting of dwelling and
sleeping units. The language of 605 comes directly from the residential section as it is appropriate for these residential-style applications. Exterior lighting, nonlighting electrical equipment and interior lighting in other portions of the building are all more commercial applications and are therefore directed to the
commercial requirements.
C606 Additional Energy Efficiency Packages: The section has been slightly restructured so that it provides a better framework for multifamily buildings.
Each option from 606.1 has been given its own section instead of a simple reference to C406 provisions. This will allow the provisions to be more tailored to
multifamily buildgins in the future.
Multifamily poses a conundrum for energy regulation. Generally, these buildings are constructed and renovated like commercial buildings, but used like residential
buildings. As a result, the regulation of multifamily buildings has been split between the residential and the commercial codes. Multifamily buildings that are four
stories and higher are considered high-rise and regulated by the commercial chapter of the International Energy Conservation Code (IECC). However, with their
residential usage patterns and loads, they don't truly fit a commercial code with its focus on commercial loads and usage patterns. Multifamily buildings that are three
stories or lower are regulated by the residential chapter of the IECC.
However, with their larger size and higher occupant density, these low-rise multifamily buildings don't truly fit in a residential energy code with its focus on single
family homes.
The result is energy regulation that does not adequately serve the multifamily market:
Regulation by two different energy codes complicates both code compliance and code enforcement.
Neither the Commercial nor the Residential code was crafted to address the unique characteristics of the multifamily building type.
Advancing the energy code for multifamily is hindered by the necessity of pursuing changes simultaneously in two different codes, both of which are dominated
by issues of building types other than multifamily.
The presence of two different code baselines has made it very difficult to create above-code energy standards and efficiency programs that apply to all
multifamily buildings.
For example, Steven Winter Associates, Inc, a firm experienced in supporting multifamily buildings that fall under both residential and commercial code and a cocommentor on this comment attests:
This division in code has created a significant problem for the multifamily market. Not only do high performance building programs struggle with this split in code
across this particular building type, it also affects the utilities that are trying to offer incentives to these building to achieve above-code energy savings. A
multifamily building should not have its energy code requirements determined based on the number of stories. A 3 story multifamily building is not much different
than a 4 story multifamily building, but each are subject to completely different sections of code. A 3 story building should also not be forced to follow the same
requirements established for single family homes. This proposal brings about a much needed first step in creating a unified section in code that is dedicated to
the growing multifamily sector. This change will positively impact multifamily building programs across the country and will enable future requirements to be
developed that appropriately address this unique building type.
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This proposal and subsequent public comment isthe first step toward solving these problems by creating a single framework of requirements for all multifamily
buildings and placing them in a dedicated chapter of the IECC.
If this comment is approved, the IECC will be improved substantially for its use with multifamily buildings:
Both code compliance and code enforcement will be less complicated and therefore less costly
The energy code will more directly address multifamily buildings
A single code baseline will make it easier to create an above-code standard for Green standards, utility programs and recognition programs above-code
standards, Green Standards, utility incentive programs, and other recognition efforts
Over time, the multifamily section of the code can be tuned to better address the issues particular to multifamily buildings
Multifamily code issues will no longer complicate the development of the Residential and Commercial codes

CE272-16 Part I
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CE272-16 Part II
IECC-R R202 (New) [IRC N1106.1 (New)]
Proposed Change as Submitted
Proponent : Sean Denniston (sean@newbuildings.org)
2015 International Energy Conservation Code
Revise as follows:
SECTION R202 DEFINITIONS
COMMERCIAL BUILDING. For this code, all buildings that are not included in the definition of "Residential building" or
"Multifamily building."
Add new definition as follows:
COMMON AREA. For this code, all portions of a multifamily building that is not a dwelling unit or sleeping unit.
MULTIFAMILY BUILDING. For this code, all Group R-2 buildings.
Revise as follows:
RESIDENTIAL BUILDING. For this code, includes detached one- and two-family dwellings and multiple single-family dwellings
(townhouses) as well as Group R-2, R-3 and R-4 buildings three stories or less in height above grade plane.
Reason: Multifamily poses a conundrum for energy regulation. Generally, these buildings are constructed and renovated like
commercial buildings, but used like residential buildings. As a result, the regulation of multifamily buildings has been split
between the residential and the commercial codes. Multifamily buildings that are four stories and higher are considered highrise and regulated by the commercial chapter of the International Energy Conservation Code (IECC). However, with their
residential usage patterns and loads, they don't truly fit a commercial code with its focus on commercial loads and usage
patterns. Multifamily buildings that are three stories or lower are regulated by the residential chapter of the IECC. However, with
their larger size and higher occupant density, these low-rise multifamily buildings don't truly fit in a residential energy code with
its focus on single family homes.
The result is energy regulation that does not adequately serve the multifamily market:
Regulation by two different energy codes complicates both code compliance and code enforcement.
Neither the Commercial nor the Residential code was crafted to address the unique characteristics of the multifamily
building type.
Advancing the energy code for multifamily is hindered by the necessity of pursuing changes simultaneously in two different
codes, both of which are dominated by issues of building types other than multifamily.
The presence of two different code baselines has made it very difficult to create above-code energy standards and
efficiency programs that apply to all multifamily buildings.
This proposal will solve these problems by creating a single set of requirements for all multifamily buildings and placing them in
a dedicated chapter of the IECC. The proposal is the result of an extensive analysis of the existing code language and
requirements and a broad-reaching stakeholder engagement process.
New Buildings Institute, with the assistance of the Britt Makela Group, did a side-by side analysis of all of the code provisions
that apply to multifamily buildings from the commercial and residential sections of the IECC. This analysis revealed the
similarities and differences between the provisions of the two sections as well as where one section covers a topic and another
doesn't.
NBI recruited a Technical Advisory Group of experts in multifamily housing, codes and energy efficiency to help advise the
process. Over the course of multiple conference calls, the group helped identify the key issues facing the effort to create a
single set of requirements for multifamily buildings, and provided feedback on the emerging proposal language. This group
included Louis Starr of the Northwest Energy Efficiency Alliance, Don Surrena and Craig Drumheller of the National Association
of Home Builders, Darren Port of the Northeast Energy Efficiency Partnership, Bing Liu, Todd Taylor and Jian Zhang of the
Pacific Northwest National Laboratory, Jay Bhakta of Southern California Edison, Kosol Kiatreungwattana of the National
Renewable Energy Laboratory, Doug King of King Sustainability, Eric Makela of the CADMUS Group, Jim Meyers of Southwest
Energy Efficiency Project, Ron Nickson of the National Multifamily Homes Council, Thomas Culp of Birch Point Consulting,
Nehemiah Stone of Stone Energy Associates, Matthew Root of CLEAResult, Jim Edelson of NBI, David Cohan of the US
Department of Energy and Eric Foley of Earth Advantage (the involvement of the above individuals and organizations should
not be taken as support for the proposal or inclusion as co-proponents).
NBI also engaged other groups and individuals outside of the TAG on dedicated topics such as envelope requirements,
infiltration, energy rating systems and usability for code officials.
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Finally, NBI promoted and hosted a national webinar with nearly 100 attendees to inform a wide array of stakeholders in order
to inform them about the effort, explain the proposal in its current draft at the time and to solicit additional feedback.
The entire process was informed by an energy analysis performed by the Pacific Northwest National Lab. The lab compared
energy impact of the residential and commercial provisions using a set of standard multifamily building prototypes: a two-story
breezeway eight-plex, a 4 story mid-rise and a 10 story high-rise. Each prototype was modeled using the commercial code
provisions and the residential code provisions and the results compared. This comparison demonstrates the gap in energy
outcomes that exists between the two sets of provisions. It also was used to help identify the regulation differences that have
the greatest energy impact.
The table below shows the impact of moving from one code to the other. In all cases, the other code was less stringent than
the native code. In the case of low-rise multifamily, this is largely because for the two-story low-rise prototype, the enhanced
lighting option was chosen to meet the additional efficiency requirements from Section C406. This option was chosen since it
would be the least costly; however, it is the least costly because it requires this prototype to do almost nothing. For context,
when a 3-story version of the 4-story midrise building was created, switching to the commercial code resulted in greater
efficiency. In this case, the additional efficiency option made a larger impact and the difference in infiltration requirements made
a larger difference in part due to increased height and stack effect.
{{1452}}
The result of this analysis shows that the two sets of energy requirements in the code result in significantly and inconsistently
different energy outcomes in multifamily buildings. This fact emphasizes the importance of this effort to bring coherence to the
multifamily market.
One issue in particular, the difference in the infiltration requirements between the commercial and residential sections,
represents such a significant difference between the codes that it was modeled separately. Each prototype was modeled using
its native code and then only the infiltration requirement from the other code was substituted for comparison. The results of this
analysis demonstrates how it would not be possible to move to a single infiltration standard for infiltration without having a
significant impact on stringency.
{{1469}}
Once the proposal was substantially complete, the provisions of the proposal were compared back against the commercial and
residential requirements. The results of this analysis shows that the proposal had absolutely no impact on the 10-story highrise and 4-story mid-rise prototypes currently subject to commercial code. The proposal had a very small impact (.1% on
average) on the low-rise prototype had due to the extension of commercial outdoor lighting requirements to low-rise multifamily
projects.
{{1427}}
If this proposal is adopted, the IECC will be improved substantially for its use with multifamily buildings:
Both code compliance and code enforcement will be less complicated and therefore less costly
The energy code will more directly address multifamily buildings
A single code baseline will make it easier to create an above-code standard for Green standards, utility programs and
recognition programs above-code standards, Green Standards, utility incentive programs, and other recognition efforts
Over time, the multifamily section of the code can be tuned to better address the issues particular to multifamily buildings
Multifamily code issues will no longer complicate the development of the Residential and Commercial codes
The result is a proposal that gathers all multifamily provisions into a single chapter in the commercial section of the IECC. The
commercial section was chosen since, in general, multifamily buildings are built more like commercial buildings. The proposal
was developed in line with a handful of principles developed largely through the input of the broad body of stakeholders:
Leverage existing code language: Existing code language was used almost exclusively. This minimizes the disruption
of the structural change for code users and code officials since most of the language will be familiar. It also focuses the
nature of the proposal on restructuring.
Avoid stringency changes: The proposal is intended to primarily be a structural change. It was crafted to keep minimize
any impact on stringency, either to increase or decrease it. In some places, this means maintaining the high- and low-rise
split where the requirements of the residential and commercial sections of the code are very different.
Maximize Usability: As the proposal makes extensive use of existing code language, there are two competing usability
issues. References to existing sections in the commercial and residential sections of the code has the advantage of
reducing code length and minimizing the chance of code language divergence in parallel requirements but has the
disadvantage of necessitating a lot of flipping back and forth between parts of the code book by the code user and code
official. Replication of existing code sections in the new multifamily chapter has the advantage of clarity and minimizing the
need to move around the code book but has the disadvantage of increasing code length, creating greater likelihood of
language divergence in parallel requirements and burdening the chapter with code requirements that only apply to a small
percentage of multifamily buildings (eg, requirements for complex HVAC systems will only apply to the small percentage of
multifamily projects that have complex HVAC systems, most multifamily projects have simple HVAC systems and users only
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need to use the much smaller set of requirements that apply to those systems).
To balance these competing usability needs, the proposal uses references when requirements align with commercial
requirements since the commercial energy chapter is in the same part of the code and those requirements only apply to a small
part of multifamily projects (the non-dwelling unit and non-sleeping unit areas) of small percentage of multifamily projects.
Where requirements align with requirements from the residential section, that code language was duplicated in the new
multifamily chapter. These requirements are often the primary requirements for multifamily projects and locating the language in
the multifamily chapter eliminates the need for code users and officials to frequently flip to a whole other part of the code.
Following those principles, the following goes into detail about some specific parts of the proposal.
Definitions:
The proposal creates a new definition for "multifamily building" and modifies the existing definitions for "residential building" and
"commercial building" to remove multifamily buildings from them. The definition for multifamily building leverages the occupancy
designation R-2 that already exists in the IBC. This defines what is most often considered "multifamily" construction as it
encompasses apartment buildings. It also excludes hotels and motels as well as institutional housing arrangements like prisons
and long-term care facilities as these have usages and usage patterns that are less residential in character and less like what
most people think of as multifamily. The definitions are modified in both the residential and commercial sections of the code.
C101.2 Scope:
Since the proposal removes multifamily buildings from the definitions of commercial and residential buildings, the scope of the
commercial section is also modified to include the newly defined multifamily building. No change is needed for the residential
scoping section since it depends on the definition of "residential building" and the modification is made there.
C101.4.1 Mixed occupancy.
The mixed occupancy section is also modified to include multifamily buildings. This is vitally importance as
commercial/multifamily is the dominant mixed occupancy type.
C601:
The rest of the language largely mirrors the same language and structure of the commercial energy chapter, using the same
section order and divisions as much as possible. The application section (C601.2) defines the ASHRAE 90.1 alternative
compliance option (but limits that option to multifamily buildings four stories and taller since that is 90.1's scope), a prescriptive
compliance option and a performance compliance option.
C602:
C602 includes the envelope requirements. Much of the envelope language was very similar between the commercial and
residential sections. There are two areas of significant difference between the two sections: insulation/window requirements
and infiltration requirements. The envelope tables in both the commercial and residential sections are the result of prolonged
debate and compromise. To simply pick a single set of requirements for the multifamily chapter would result in a change of
stringency in many situations – sometimes more stringent, sometimes less – and would circumvent that process of compromise.
Therefore, the envelope requirements in the proposal preserve the split between high and low rise multifamily. Both high and
low rise will be subject to the same requirements that they were in the 2015 IECC. However, both sets of requirements are
gathered in a single table (rather than two), so that if that process of debate and compromise can come to a single set of
requirements that are appropriate for all multifamily buildings, the structure of the section will be able to accommodate it without
significant change.
The other significant difference between the commercial and residential sections is the infiltration requirements. Infiltration
testing is required in the residential section, but is a compliance alternative in the commercial. Further, both the metrics and
testing pressures are different for the two chapters. The commercial uses a metric based on the surface area of the envelope
and residential uses a metric based on volume. When the two requirements were applied to the set of prototypes used in the
analysis, PNNL found significantly different energy outcomes. Additionally, it is currently a hot debate topic over which metric is
superior. Therefore, it would be impossible to come to a single set of requirements for infiltration without creating a significant
change in requirements for at least part of the multifamily market. For this reason, the proposal maintains the high- low-rise split
here as well. Hopefully, a single set of requirements can be developed in the future. When that happens the structure created
by the proposal will be able to easily accept it.
The infiltration section in the proposal is structured so that multifamily projects that are four or more stories are directed to the
commercial infiltration requirements. For multifamily projects with 3 or fewer projects, the proposal reproduces the infiltration
requirements from the residential section. Low-rise multifamily projects have been given the additional option of meeting the
commercial testing requirements instead of the residential testing requirements. Although PNNL's analysis found that the
commercial testing requirements are most stringent, this is only an option so it does not increase the stringency for low-rise
multifamily projects. The option is being included to offer simplified testing for mixed use, low-rise multifamily projects so that
the entire project can be tested with a single testing protocol.
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The 30% window to wall ratio limit is preserved from the commercial section because it is an essential part of the energy
performance of high-rise multifamily, but low-rise multifamily projects rarely include that much glass. The market reality allows
the requirement to be retained for the high-rise market segment and added to the low-rse market segment without really
creating an impact on stringency.
C603:
The mechanical section takes an approach meant to both preserve the simplicity of the approach in the residential section but
still adequately address the complex systems that can be found in larger multifamily buildings. The requirements for single-zone
systems that serve dwelling units and sleeping units are reproduced from the residential system. These simple systems will,
therefore, have simple requirements. More complex systems and systems that serve the parts of the building other than
dwelling units and sleeping units are required to meet the mechanical system requirements of the commercial chapter by
reference. This way, more complex systems, and systems serving common areas, which are more like commercial spaces in
character, are adequately covered without requiring simple, residential style systems in dwelling units and sleeping units to
comply with the more complex set of requirements or for users to have to parse through them.
C604:
The water heating requirements in the commercial chapter adequately cover both simple tanked systems and more complex
central systems and is substantively the same as the residential requirements. This section therefore is largely a reference to
the commercial chapter. There is specific language for spas and pools since the commercial language is somewhat incomplete
and the residential language makes specific reference to singe family homes. This section also provides the structure so that
future, multifamily-specific requirements can be accommodated.
C605:
The lighting requirements follow the same approach as the HVAC requirements. The section defines the requirements for
dwelling units and sleeping units and those requirements are drawn from the residential section. Lighting in the non-dwelling
unit non-sleeping unit areas of the building, with their more commercial character, are subject to the commercial chapter
requirements by reference. The high-efficacy lamp requirements in the proposal are reproduced from the residential chapter.
C606:
Section 406 is an important part of the energy savings of the commercial section. However, only three of the six options offered
in Section C406 apply well to multifamily. In order to address this, the proposal adds three more options to the three options
that work for multifamily in C406. The options for more efficiency HVAC performance, onsite renewable energy and high
efficiency water heating are included as references to section C406. The three additional options are reduced lighting power,
enhanced envelope performance and reduced air infiltration. These three options are derived largely from new language going
into the Washington State code for section C406. Because the additional efficiency options would represent a change in
stringency for low-rise multifamily, the proposal exempts multifamily projects that are three stories or less, maintaining the
stringency level for low-rise multifamily.
C607:
Section provides the total building performance compliance alternative for the chapter. The existing software and energy rating
tools that enable modeled performance-based compliance or energy rating system-based performance in the existing
commercial and residential sections have been crafted to serve those code baselines. Residential modeling software and
energy rating systems are not set up to serve high-rise multifamily projects. And the modeling software that serves the
commercial section and high-rise multifamily projects is much more complicated and costly than the tools available for the
typically smaller low-rise projects. Because of the importance of these tools, a new approach just for a unified multifamily
project cannot be created at this time.
Therefore, the section preserves the high- and low-rise split in multifamily and directs projects to the residential and commercial
"Total Building Performance" options already in the code. However, many people in the multifamily market feel that multifamily
project types are not served well by the existing tools. This structure easily accommodates the later addition of total building
performance models that have been created to serve the multifamily market. And by eliminating the split in that market, the
proposal also makes it easier for dedicated multifamily tools to be created since those tools would only have to deal with a
single code baseline instead of two.
C608:
For the 2015 IECC, a whole new chapter for existing buildings was created. The way that chapter is created, parts of it are very
specific to commercial buildings. The additions and alterations sections are filled with specific references to the energy
requirements of chapter 4. With this proposal, those requirements would no longer apply to multifamily buildings. Adding the
references to make the existing chapter 5 work for both commercial and multifamily buildings would significantly complicate that
chapter.
Therefore, the proposal leverages the portions of chapter 5 that are not commercial building specific – C501 General, C504
Repairs and C505 Change of Occupancy. It then creates new versions of the Additions and Alterations sections that have been
crafted to work with the new multifamily requirements.
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Section 501.1
The scope of Chapter 5 was also modified to make it applied specifically to commercial buildings and not all buildings regulated
by the commercial section.

Cost Impact: Will not increase the cost of construction
As this proposal almost exclusively restructures the requirements of the code without changing them, there will be no increase
in cost for projects. Project cost may actually go down in some cases as the proposal improves the usability of the code for
multifamily building projects, which should reduce the amount of time that must be dedicated to code compliance.
CE272-16 Part II :
R202 BUILDINGDENNISTON13963
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: For commercial construction of multi-family residential occupancies, the identified "problem" is not actually a
problem in the real world. Proponent indicated that the proposal was a work in progress. The requirements appear to be more
stringent for the residential side and given that there was no cost data submitted, the cost impact statement of "will not increase the
cost os construction" is not believable.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Sean Denniston, representing New Buildings Institute (sean@newbuildings.org) requests Approve as
Submitted.
Commenter's Reason: This is the second part of a two-part comment that creates a single chapter for multifamily buildings in
the commercial section of the code. All of the changes to the proposal are to the other part; therefore, this proposal only needs
to be approved as originally submitted.
During the Committee Action Hearings, testimony and committee members expressed concern that this two-part proposal would
have resulted in a change in stringency for some multifamily buildings. The improvements to the language in the comment to
Part 2 addresses these issues by by making it more clear that the stringency impact of the comment will be minimal to none.
The language has been improved by considerably simplifying it, especially the envelope section in C602, and by making it
even clearer when provisions apply to low-rise multifamily buildings (3 stories or less) and when they apply to high-rise (4
stories or more).
During the hearings, some also expressed the opinion that there are no problems with the two different code baselines for
multifamily in the current divided multifamily code, and that market confusion is not an issue. However, during the hearings,
even Residential Committee members repeatedly demonstrated confusion about how to apply the code to R-occupancy
buildings of various heights. This was a source of confusion and disagreement during the deliberation of multiple proposals in
Louisville. If even committee members tasked with making decisions on code proposals struggled with application of the code,
the problem is significant.
The Public Comment improves on the original proposal in several ways:
The comment simplifies the original proposal in order to focus on three goals:
Improving clarity for applying the code by giving a clear road map for which code requirements from the residential
and commercial sections apply to which multifamily buildings.
It also improves clarity by simplifying the application to mixed-use buildings. Under the current code, it is not clear at
what point the non-dwelling unit portions of multifamily buildings are considered a commercial occupancy. It is not
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clear at what point the addition of facilities like gyms, interior corridors, laundry facilities or even management offices
constitute a mixed-use building. This structure makes it clear that newly-defined common areas are subject to the
provisions of the commercial code (with the exception of envelope requirements, as those are building-wide
measures based on total building height as in the current code).
Providing a framework for future code improvements that can be targeted to the unique needs of multifamily buildings
rather than forcing multifamily buildings to fit in code frameworks developed primarily for commercial buildings and for
single family homes. The framework creates a code structure so that references to residential and commercial
provisions can be replaced with provisions tailored to multifamily buildings of all heights.
C602 Envelope: The original proposal included an envelope section that was a hybrid of the commercial and residential
requirements that apply to multifamily buildings. The resulting section was confusing, and gave the unintentional
impression that stringency would be changed for some multifamily buildings. The comment replaces the code language
with references to relevant envelope requirements for multifamily in the residential and commercial sections based on
wether the subject building falls above or below the existing 3-story cutoff. This maintains the existing stringency status
quo. The subsection structure is retained to allow the multifamily envelope section to be improved topic by topic in the
future as provisions appropriate to multifamily buildings of all heights are developed. This approach will also ensure that
the multifamily section remains in sync with whatever changes are made this code cycle to the commercial and residential
envelope provisions.
C603.1 Mechanical: The language has been improved for greater clarity. Section 603 applies to simple single zone
packaged and unitary systems that serve individual dwelling and sleeping units. The language of 603 comes directly from
the residential section as it is appropriate for these simple, residential-style applications. Multi-zone and central systems,
as well as systems serving other portions of the multifamily building, are more complex and/or commercial-style and
therefore directed to the commercial section and its more robust set of requirements. This mirrors what is currently
required in the residential section where complex systems are referred to the commercial section in even low-rise
multifamily buildings.
C605.1 Lighting: The language has been improved for greater clarity in the same way as 603.1. Section 605 applies to
the interior lighting of dwelling and sleeping units. The language of 605 comes directly from the residential section as it is
appropriate for these residential-style applications. Exterior lighting, non-lighting electrical equipment and interior lighting
in other portions of the building are all more commercial applications and are therefore directed to the commercial
requirements.
C606 Additional Energy Efficiency Packages: The section has been slightly restructured so that it provides a better
framework for multifamily buildings. Each option from 606.1 has been given its own section instead of a simple reference
to C406 provisions. This will allow the provisions to be more tailored to multifamily buildgins in the future.
Multifamily poses a conundrum for energy regulation. Generally, these buildings are constructed and renovated like commercial
buildings, but used like residential buildings. As a result, the regulation of multifamily buildings has been split between the
residential and the commercial codes. Multifamily buildings that are four stories and higher are considered high-rise and
regulated by the commercial chapter of the International Energy Conservation Code (IECC). However, with their residential
usage patterns and loads, they don't truly fit a commercial code with its focus on commercial loads and usage patterns.
Multifamily buildings that are three stories or lower are regulated by the residential chapter of the IECC.
However, with their larger size and higher occupant density, these low-rise multifamily buildings don't truly fit in a residential
energy code with its focus on single family homes.
The result is energy regulation that does not adequately serve the multifamily market:
Regulation by two different energy codes complicates both code compliance and code enforcement.
Neither the Commercial nor the Residential code was crafted to address the unique characteristics of the multifamily
building type.
Advancing the energy code for multifamily is hindered by the necessity of pursuing changes simultaneously in two different
codes, both of which are dominated by issues of building types other than multifamily.
The presence of two different code baselines has made it very difficult to create above-code energy standards and
efficiency programs that apply to all multifamily buildings.
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For example, Steven Winter Associates, Inc, a firm experienced in supporting multifamily buildings that fall under both
residential and commercial code and a code commentor on the partner comment attests:
This division in code has created can attest to the significant problem. Not only do high performance building programs
struggle with this split in code across this particular building type, it also affects the utilities that are trying to offer
incentives to these building to achieve above-code energy savings. A multifamily building should not have its energy code
requirements determined based on the number of stories. A 3 story multifamily building is not much different than a 4
story multifamily building, but each are subject to completely different sections of code. A 3 story building should also not
be forced to follow the same requirements established for single family homes. This proposal brings about a much
needed first step in creating a unified section in code that is dedicated to the growing multifamily sector. This change will
positively impact multifamily building programs across the country and will enable future requirements to be developed
that appropriately address this unique building type.
The proposal and subsequent public comment will solve these problems by creating a single framework of requirements for all
multifamily buildings and placing them in a dedicated chapter of the IECC.
If the comment is approved, the IECC will be improved substantially for its use with multifamily buildings:
Both code compliance and code enforcement will be less complicated and therefore less costly
The energy code will more directly address multifamily buildings
A single code baseline will make it easier to create an above-code standard for Green standards, utility programs and
recognition programs above-code standards, Green Standards, utility incentive programs, and other recognition efforts
Over time, the multifamily section of the code can be tuned to better address the issues particular to multifamily buildings
Multifamily code issues will no longer complicate the development of the Residential and Commercial codes

CE272-16 Part II
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CE273-16
IECC: C101.2, C501.1.
Proposed Change as Submitted
Proponent : Lee Stegall, representing self (lee@rhsmithpc.com)
2015 International Energy Conservation Code
Revise as follows:
C101.2 Scope. This code applies to commercialbuildings and the buildings' sites and associated systems and equipment.
Exception: Buildings occupied not more than 100 hours per year shall not be required to comply with this code.
C501.1 Scope. The provisions of this chapter shall control the alteration, repair, addition and change of occupancy of existing
buildings and structures.
Exception: Buildings occupied not more than 100 hours per year shall not be required to comply with this chapter.
Reason: There are a number of buildings not cost effective to insulate per the building envelope requirements. At present, I
am trying to design a 10x10' ticket booth. When occupied, there are permanent openings for transactions. The rather small
building has 4 ticket windows and a door. Meeting energy efficiency requirements would require additional walls constructed
within the exterior block walls creating a wall too thick for transactions. The pressbox is a similar problem. The field side of the
pressbox is a full glass wall for viewing the game. If Junior Varsity and Varsity have 6 home games each year, the ticket agents
occupying the buildings for 4 hours, that is less than 50 hours of occupancy for the year. Significant construction cost savings
should be realized with this change.
Cost Impact: Will not increase the cost of construction
The proposed change to the section will decrease cost of construction because less insulation will be needed, less expensive
windows can be used and lower efficiency/lesser cost equipment can be used for these infrequently inhabited buildings.
CE273-16 :
C501.2 (NEW)STEGALL5885
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This does not increase energy efficiency and creates a loophole for certain owners. Such exceptions should
be based on the energy consumption of the building, not the extent of occupancy..
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C501.1 Scope. The provisions of this chapter shall control the alteration, repair, addition and change of occupancy of existing
buildings and structures.
Exception: Buildings occupied not more than 100 hours per year, as verified by the code official, shall not be required to
comply with this chapter.
C101.2 Scope. This code applies to commercialbuildings and the buildings' sites and associated systems and equipment.
Exception: Buildings occupied not more than 100 hours per year, as verified by the code official, shall not be required to
comply with this code.
Commenter's Reason: This modification will ensure that only those buildings that are verified by the code official as being
occupied less than 100 hours per year are granted this exception. The new language will prevent any gaming of the code.
CE273-16
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CE275-16 Part I
IECC: C501.6.
Proposed Change as Submitted
Proponent : Hope Medina (hmedina@coloradocode.net)
2015 International Energy Conservation Code
Revise as follows:
C501.6 Historic buildings. No provisions of this code relating to the construction, repair, alteration, restoration and movement
of structures, and change of occupancy shall be mandatory for historic buildings provided a that one of the following applies:
1. A report has been submitted to the code official and signed by the owner and a registered design professional, or a
representative of the State Historic Preservation Office or the historic preservation authority having jurisdiction, demonstrating
that compliance with that provision would threaten, degrade or destroy the contributing historic character or features, or the
historic form, materials or function of the building. If the subject matter of the report does not require a registered design
professional, either a registered design professional or the licensed contractor responsible for the work shall prepare the
report.
2. The state Historic Preservation Office or local preservation authority having jurisdiction provides a letter to the code official
with a finding that compliance with that provision would be in conflict with the Secretary of the Interior's Standards for
Rehabilitation, outlining th specific provisions that are in conflict and how compliance would threaten, degrade or destroy the
contributing historic character or features, or the historic form, fabric or function of the building.
3.. The local historic preservation authority having jurisdiction provides documentation to the code official with a finding that
the compliance with that provision would be in conflict with locally adopted historic preservation policies, standards and
guidelines, outlining the specific provisions that are in conflict and how compliance would threaten, degrade or destroy the
historic character or features, or the historic form, fabric or function of the building.
Reason: Purpose: The purpose of this revision is for the report submittal qualifications to be more aligned with the intent of
the IEBC, allowing the registered design professional to submit the report, or alternately, a licensed contractor, if no design
professional is involved in the project. Other minor revisions such as the insertion of "contributing" and "materials" is consistent
with language in the IEBC and with standard historic preservation practice. Consistent with the intent of C501.6, the proposed
amendment would also exempt IECC compliance for specific improvements when "documentation" is provided from the local
preservation authority or a letter is provided from the State Historic Preservation Office demonstrating that compliance with the
specific IECC provisions will pose negative impacts to a historic structure (as opposed to a report).
The involvement of the local preservation authority or the State Historic Preservation office helps to avoid conflicts between the
Secretary of the Interior's Standards for Rehabilitation, and other preservation design guidelines used by the local preservation
authority of the State Historic Preservation Office.
The proposal changes the requirement for the local preservation authority to submit documentation instead of a report.
Similarly, to change the requirement for the State Historic Preservation Office to submit a letter instead of a report. It is the
intent that this documentation or letter would specify the direct negative impact on the historic building caused by compliance
with the specific IECC provision. The letter and documentation requirement reflect current practice and means of
communication between the local preservation authority, the State Historic Preservation Office and the code official.

Cost Impact: Will not increase the cost of construction
This proposal will not increase cost as it simply changes who files documentation and what type of documentation gets
submitted.
CE275-16 Part I :
C501.6MEDINA13714
Public Hearing Results

Part I
Committee Action:
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Committee Reason: This proposal has problems regarding who reports to who and how the identified parties report to each
other. Not all states have licensed contractors. The term "fabric" was not included in item # 1 as it is in item # 2.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C501.6 Historic buildings. No provisions of this code relating to the construction, repair, alteration, restoration and movement
of structures, and change of occupancy shall be mandatory for historic buildings provided that one of the following applies:
1. A a report has been submitted to the code official and signed by the owner and a registered design professional,
demonstrating that compliance with that provision what energy conservation modifications would threaten, degrade or destroy
the contributing historic character or features, or the historic form, materials or function of the building. If the subject matter of
the report does not require a registered design professional, a licensed contractor responsible for the work can prepare the
report.
2. The state Historic Preservation Office or local preservation authority having jurisdiction provides a letter to the code official
with a finding that compliance with that provision would be in conflict with the Secretary of the Interior's Standards fore
Rehabilitation, outlining th specific provisions that are in conflict and how compliance would threaten, degrade or destroy the
contributing historic character or features, or the historic form, fabric or function of the building.
3.. The local report shall be obtained from the State Historic Preservation Office, or when applicable, the jurisdictional historic
preservation authority having jurisdiction provides documentation , by the building owner or the building owner's authorized
agent. The report shall be submitted with the construction documents to the code official with a finding that the compliance with
that provision would be in conflict with locally adopted historic preservation policies, standards and guidelines, outlining the
specific provisions that are in conflict and how compliance would threaten, degrade or destroy the historic character or
features, or the historic form, fabric or function as part of the building application for permit process.
Commenter's Reason: During the committee hearings some enforcement and conflicts were brought to light. This public
comment addresses these issues.
Historical buildings can be a difficult situation for those involved to gain complete compliance with the Energy code, but there
are requriements that can be obtained. This proposal gives the flexability that some historical building require, with the
understanding that there are still reqruiements that can be obtained.

CE275-16 Part I
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CE275-16 Part II
R501.6 (IRC N1107.6)
Proposed Change as Submitted
Proponent : Hope Medina (hmedina@coloradocode.net)
2015 International Energy Conservation Code
Revise as follows:
R501.6 (N1107.6) Historic buildings. No provision of this code relating to the construction, repair, alteration, restoration and
movement of structures, and change of occupancy shall be mandatory for historic buildings provided a that one of the following
applies:
1. A report has been submitted to the code official and signed by the owner, and a registered design professional, or a
representative of the State Historic Preservation Office or the historic preservation authority having jurisdiction, demonstrating
that compliance with that provision would threaten, degrade or destroy the contributing historic character or features, or the
historic form, materials or function of the building. If the subject matter of the report does not require a registered design
professional, a licensed contractor responsible for the work can prepare the report.
2. The state Historic Preservation Office or local preservation authority having jurisdiction provides a letter to the code official
with a finding that compliance with that provision would be in conflict with the Secretary of the Interior's Standards for
Rehabilitation, outlining th specific provisions that are in conflict and how compliance would threaten, degrade or destroy the
contributing historic character or features, or the historic form, fabric or function of the building.
3.. The local historic preservation authority having jurisdiction provides documentation to the building code official with
a finding that the compliance with that provision would be in conflict with locally adopted historic preservation policies,
standards and guidelines, outlining the specific provisions that are in conflict and how compliance would threaten, degrade or
destroy the historic character or features, or the historic form, fabric or function of the building.
Reason: Purpose: The purpose of this revision is for the report submittal qualifications to be more aligned with the intent of
the IEBC, allowing the registered design professional to submit the report, or alternately, a licensed contractor, if no design
professional is involved in the project. Other minor revisions such as the insertion of "contributing" and "materials" is consistent
with language in the IEBC and with standard historic preservation practice. Consistent with the intent of C501.6, the proposed
amendment would also exempt IECC compliance for specific improvements when "documentation" is provided from the local
preservation authority or a letter is provided from the State Historic Preservation Office demonstrating that compliance with the
specific IECC provisions will pose negative impacts to a historic structure (as opposed to a report).
The involvement of the local preservation authority or the State Historic Preservation office helps to avoid conflicts between the
Secretary of the Interior's Standards for Rehabilitation, and other preservation design guidelines used by the local preservation
authority of the State Historic Preservation Office.
The proposal changes the requirement for the local preservation authority to submit documentation instead of a report.
Similarly, to change the requirement for the State Historic Preservation Office to submit a letter instead of a report. It is the
intent that this documentation or letter would specify the direct negative impact on the historic building caused by compliance
with the specific IECC provision. The letter and documentation requirement reflect current practice and means of
communication between the local preservation authority, the State Historic Preservation Office and the code official.

Cost Impact: Will not increase the cost of construction
This proposal will not increase cost as it simply changes who files documentation and what type of documentation gets
submitted.
CE275-16 Part II :
R501.6MEDINA13715
Public Hearing Results

Part II
Committee Action:

2016 ICC PUBLIC COMMENT AGENDA

Approved as Submitted

Page 1093

Committee Reason: This language provides good guidance for rehabilitation of existing buildings and clarifies the chain of
command between agencies.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Hope Medina, representing self (hmedina@coloradocode.net) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
R501.6 (N1107.6) Historic buildings. No provision of this code relating to the construction, repair, alteration, restoration and
movement of structures, and change of occupancy shall be mandatory for historic buildings provided that one of the following
applies:
1. A a report has been submitted to the code official and signed by the owner and a registered design professional,
demonstrating that compliance with that provision what energy conservation modifications would threaten, degrade or destroy
the contributing historic character or features, or the historic form, materials or function of the building. If the subject matter of
the report does not require a registered design professional, a licensed contractor responsible for the work can prepare the
report.
2. The state Historic Preservation Office or local preservation authority having jurisdiction provides a letter to the code official
with a finding that compliance with that provision would be in conflict with the Secretary of the Interior's Standards for
Rehabilitation, outlining th specific provisions that are in conflict and how compliance would threaten, degrade or destroy the
contributing historic character or features, or the historic form, fabric or function of the building.
3.. The local report shall be obtained from the State Historic Preservation Office, or when applicable the jurisdictional historic
preservation authority having jurisdiction provides documentation , by the building owner or the building owner's authorized
agent. The report shall be submitted with the construction documents to the code official with a finding that the compliance with
that provision would be in conflict with locally adopted historic preservation policies, standards and guidelines, outlining the
specific provisions that are in conflict and how compliance would threaten, degrade or destroy the historic character or
features, or the historic form, fabric or function code official as part of the building. application for permit process
Commenter's Reason: During the committee hearings some enforcement and conflicts were brought to light. This public
comment addresses these issues.
Historical buildings can be a difficult situation for those involved to gain complete compliance with the Energy code, but there
are requriements that can be obtained. This proposal gives the flexability that some historical building require, with the
understanding that there are still reqruiements that can be obtained.

Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
(SEHPCAC@iccsafe.org) requests Disapprove.
Commenter's Reason: CE275 came to the attention of SEHPCAC because of the inconsistency of action between the
Commercial and Energy Code Development Committees. A key goal of the SEHPCAC is to minimize inconsistency between
the two halves of the IECC where the same topic is being addressed. SEHPCAC also opposed this proposal at the Louisville
hearings.
The SEHPCAC agrees with the Commercial Energy Committee reason for disapproval of Part I. This is not the proper
approach to historic buildings. It doesn't establish proper authority roles for each play. There may be proposals submitted to
try to improve this text, but the existing proposal is seriously flawed and needs to be disapproved.
In this case the SEHPCAC feels the best way to achieve consistency between IECC code halves is to disapprove Part II of
CE275.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
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but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)

CE275-16 Part II
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CE277-16
IECC: C202, C503.1, C503.7 (New).
Proposed Change as Submitted
Proponent : Sean Denniston (sean@newbuildings.org)
2015 International Energy Conservation Code
Add new definition as follows:
LEVEL 3 ALTERATION An alteration where the work area exceeds 50 percent of the building area.
Revise as follows:
C503.1 General. Alterations to any building or structure shall comply with the requirements of the code for new construction.
Alterations shall be such that the existing building or structure is no less conforming to the provisions of this code than the
existing building or structure was prior to the alteration. Alterations to an existing building, building system or portion thereof
shall conform to the provisions of this code as those provisions relate to new construction without requiring the unaltered
portions of the existing building or building system to comply with this code except as required by Section C503.7. Alterations
shall not create an unsafe or hazardous condition or overload existing building systems.
Alterations complying with ANSI/ASHRAE/IESNA 90.1. need not comply with Sections C402, C403, C404 and C405.
Exception: The following alterations need not comply with the requirements for new construction, provided the energy
use of the building is not increased:
1. Storm windows installed over existing fenestration.
2. Surface-applied window film installed on existing single-pane fenestration assemblies reducing solar heat gain,
provided the code does not require the glazing or fenestration to be replaced.
3. Existing ceiling, wall or floor cavities exposed during construction, provided that these cavities are filled with
insulation.
4. Construction where the existing roof, wall or floor cavity is not exposed.
5. Roof recover.
6. Air barriers shall not be required for roof recover and roof replacement where the alterations or renovations to
the building do not include alterations, renovations or repairs to the remainder of the building envelope.
7. Alterations that replace less than 50 percent of the luminaires in a space, provided that such alterations do not
increase the installed interior lighting power.
Add new text as follows:
C503.7 Level 3 alterations. Buildings undergoing Level 3 alterations shall comply with not less than two of the following:
1. The building thermal envelope shall comply with the requirements for "Walls, Above Grade" in Table C402.1.4.
2. The building thermal envelope shall comply with the requirements for "Roofs" in Table C402.1.4.
3. Fenestration shall comply with Table C402.4.
4. Where the building meets the conditions of Section C402.4.2.1, the building shall comply with Section C402.4.2.1.
5. The building shall comply with the air leakage testing requirement of Section C402.5.
6. The building shall comply with Section C403.2.9.
7. Where the building meets the conditions of Section C403.4.5, it shall comply with Section C403.4.5 without exceptions.
8. The building shall comply with Sections C405.2 and C405.3.
9. The building shall comply with Section C406.2.
10.The building shall comply with Section C406.3.
11.The building shall comply with Section C406.4.
12.The building shall comply with Section C406.5.
13.The building shall comply with Section C406.6.
14.The building shall comply with Section C406.7.
Exception: Buildings that demonstrate a 5 percent improvement of energy performance over the pre-alteration conditions
using Section C407 or another approved method.
Reason: According to the Urban Land Institute, New Construction and Major Renovations account for only 1-2% of the
building stock in a typical year. For the larger population of existing buildings, energy codes' primary means of improving energy
efficiency are through alterations. However, as current energy codes are formulated, the scope of that impact is generally
limited to the scope of the alteration. Energy code requirements generally apply only to the alterations and not to the whole
building. Even in large-scale alterations, it is possible to avoid triggering most or even all of the energy code by configuring a
project to avoid touching a building's energy systems (HVAC, lighting, service hot water, envelope, etc). This represents a
tremendous missed opportunity for the energy code to improve the energy efficiency of the whole building stock.
Bearing in mind the dangers of unintended consequences, this proposal narrowly targets its new code requirements for existing
buildings, and the proposal is built on four principles:

2016 ICC PUBLIC COMMENT AGENDA

Page 1096

Requirements should focus on the largest class of alterations to reduce the possibility of discouraging alterations.
Requirements should only be triggered in projects configured to have little impact on the energy systems of a building.
Existing buildings encompass wildly variable features and conditions, so requirements should have a built-in flexibility to
respond to this reality.
As this represents new ground in codes, requirements should leverage existing code mechanisms, code language and
code requirements as much as possible.
The International Existing Building Code defines three classes of Alterations (I, II and III). This proposal creates a trigger only for
the most extensive Level III alterations. The definition for Level 3 alterations is drawn from the text description of that alteration
class in the IEBC. This list leverages code requirements already found in the International Energy Conservation Code (IECC)
and so will be familiar to contractors and code officials. The list represents a full range of options affecting every part of the
building so that projects can choose actions that are appropriate and cost effective for that particular building's particular
circumstances. Flexibility of this type is fundamental in writing code provisions that seek to have a greater impact on a
jurisdiction's existing building stock.
The compliance options all refer to provisions from the IECC and apply to a broad variety of energy aspects within a building.
This allows projects to select the most appropriate compliance option for the specifics of that project's alteration.
Option 1 would require compliance with the "Above Wall" insulation requirements of the IECC.
Option 2 would require compliance with the "Roof" insulation requirements of the IECC.
Option 3 would require compliance with the fenestration performance requirements of the IECC.
Option 4 would require compliance with the daylighting control requirements of the IECC for toplit spaces that meet the
conditions of the provision.
Option 5 would require compliance with the infiltration requirements of the IECC through the air leakage testing
requirement.
Option 6 would require compliance with the duct insulation and sealing requirements of the IECC.
Option 7 would require compliance with the service hot water heat recovery requirements of the IECC for buildings that
meet the conditions of the provision
Option 8 would require compliance with all of the lighting control requirements of the IECC.
Option 9 would require compliance with one of the "Additional Efficiency Package Options" (Efficient HVAC performance,
Efficient Lighting System, Onsite Renewable Energy Supply) of the IECC
The trigger is defined so that it will only apply to buildings that have been configured in such a way that avoids the existing
triggers in the energy code. Projects that have already triggered the energy code and already comply with two of the many
options available in the new provision will not have to do anything additional. The proposal language does not use any "in
addition" language, so projects that meet these requirements because they have already triggered them will also meet this
requirement. Additionally, projects complying through the ASHRAE 90.1compliance alternative already exempt from the
alterations section. The trigger really only impacts large alteration projects that would not otherwise trigger the energy code in
any substantial way despite the alteration being otherwise substantial.
Current energy codes have a limited means of impacting the energy performance of the vast majority of buildings in the existing
building stock. This proposed addition will create a new trigger for IECC provisions when a building undergoes an extensive
alteration.

Cost Impact: Will increase the cost of construction
This proposal will increase the cost of some projects, but only large alteration projects that would have otherwise not triggered
the energy code.
CE277-16 :
C503.1DENNISTON13174
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is concern about how to comply with this text when the building element is outside of the work area.
How far should the text be applied beyond the work area, such as for HVAC systems? The text refers to buildings, but should apply
only to the work area. The list of options gives the illusion of increased energy savings, when such savings are not
actually realized. Alterations may not actually involve the walls and ceiling even though the options refer to such elements.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Sean Denniston, representing New Buildings Institute (sean@newbuildings.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
SECTION C202 DEFINITIONS
Work area
That portion or portions of a building consisting of all reconfigured spaces as indicated on the construction documents. Work
area excludes other portions of the building where incidental work entailed by the intended work must be performed and
portions of the building where work not initially intended by the owner is specifically required by this code.
C503.7 Level 3 alterations. InBuildings buildings undergoing Level 3 alterations, theLevel 3 alterations work area shall
comply with not less than two of the following:
1. The building work area thermal envelope shall comply with the requirements for " "Walls, Above Grade" in Table
C402.1.4.
2. The work areabuilding thermal envelope shall comply with the requirements for "Roofs" in Table C402.1.4.
3. Fenestration in the work area shall comply with Table C402.4.
4. Where the work areabuilding meets the conditions of Section C402.4.2.1, the work areabuilding shall comply with
Section C402.4.2.1.
5. The building work area shall comply with the air leakage testing requirement of Section C402.5.
6. The work areabuilding shall comply with Section C403.2.9.
7. Where the work areabuilding meets the conditions of Section C403.4.5, it shall comply with Section C403.4.5 without
exceptions.
8. The work areabuilding shall comply with Sections C405.2 and C405.3.
9. The building work area shall comply with Section C406.2.
10.The building work area shall comply with Section C406.3.
11.The building work area shall comply with Section C406.4.
12.The building work area shall comply with Section C406.5.
13.The building work area shall comply with Section C406.6.
14.The building work area shall comply with Section C406.7.
Exception: Buildings that demonstrate a 5 percent improvement of energy performance over the pre-alteration conditions
using Section C407 or another approved method.
Commenter's Reason: The primary concern expressed by the committee members and testimony during the hearings was
over the scope of the requirements. In the original proposal, the entire building would have had to meet the requirements,
regardless of the boundaries of the work area of the alteration. In order to address this concern, this public comment changes
the boundary so that only the work area is subject to the requirement. It also adds the definition of "work area" from the
International Existing Buildings Code.
The result is that the revised code language captures large (Level 3 as defined by the IEBC) alteration projects that
are configured in a way that avoids triggering the energy code provisions. This new provision would ensure that all large
alteration projects make energy improvements within the work area.
According to the Urban Land Institute, New Construction and Major Renovations account for only 1-2% of the building stock in
a typical year. For the larger population of existing buildings, energy codes' primary means of improving energy efficiency are
through alterations. However, as current energy codes are formulated, the scope of that impact is generally limited to the scope
of the alteration. Energy code requirements generally apply only to the alterations and not beyond. Even in large-scale
alterations, it is possible to avoid triggering most or even all of the energy code provisions by configuring a project to avoid
touching a building's energy systems (HVAC, lighting, service hot water, envelope, etc). This represents a tremendous missed
opportunity for the energy code to improve the energy efficiency of the whole building stock.

CE277-16
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CE287-16
IECC: C503.3.1.
Proposed Change as Submitted
Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National Roofing
Contractors Association (NRCA) (jwilen@nrca.net)
2015 International Energy Conservation Code
Revise as follows:
C503.3.1 Roof replacement. Roof replacements shall comply with Table C402.1.3 or C402.1.4 where the existing roof
assembly is part of the building thermal envelope and contains insulation entirely above the roof deck.
Exception: Where the required R-value cannot be provided because of the thickness limitations presented by existing rooftop
conditions, including heating, ventilating and air-conditioning equipment, low door or glazing heights, parapet heights and roof
flashing heights, the maximum thickness of insulation compatible with the available space and existing uses shall be installed.
Reason: The purpose of this change is to address the installation challenge of providing additional above deck roof insulation
in reroofing situations where existing conditions may not allow for the full thickness of insulation required to comply with Table
C402.1.3 or C402.1.4.
The proposed exception is word-for-word from IgCC 2015, Section 1003.2.7-Roof Replacement Insulation and would make
clear the maximum thickness of insulation compatible with available space is required be installed.

Cost Impact: Will not increase the cost of construction
The proposed change does not increase the stringency of existing code requirements so the cost of construction will not be
increased.
CE287-16 :
C503.3.1-WILEN
AIA CDT
RRO12633
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This text needs to defer to the AHJ for determination or should specify a minimum R-value. The exception
could be used as justification to do nothing to improve the roof insulation.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Wanda Edwards, RCI, Inc., representing RCI, Inc. (wedwards@rci-online.org); Jason Wilen AIA CDT
RRO, representing National Roofing Contractors Association (NRCA) (jwilen@nrca.net) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C503.3.1 Roof replacement. Roof replacements shall comply with Table C402.1.3 or C402.1.4 where the existing roof
assembly is part of the building thermal envelope and contains insulation entirely above the roof deck.
Exception: Where the required R-value cannot be provided because of the thickness limitations presented by existing rooftop
conditions, including heating, ventilating and air-conditioning equipment, low door or glazing heights, parapet heights and roof
flashing heights, the maximum thickness of insulation compatible with the available space and existing uses shall be installed,
where approved by the code official.
Commenter's Reason:
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EDWARDS: The committee reason for disapproval was that the AHJ should have authority to specify the required R-value. By
adding the that the AHJ would have to approve the use of the exception gives the authority to the code official for use of the
exception and allows designers to provide information to the code official to decide whether to allow the exception. This would
allow the use of the exception but with the approval of the AHJ.
WILEN: In response to concerns raised by The Commercial Energy Conservation Committee, we have added "When approved
by the code official" to our original proposed language. Several members of the committee, as well as some of those speaking
in opposition to this change, indicated they would be in support of the proposal with the added text.

CE287-16

2016 ICC PUBLIC COMMENT AGENDA

Page 1100

CE289-16
IECC: C503.3.4 (New).
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing the Plastic Glazing Coalition of the American Chemistry Council
(mfischer@kellencompany.com)
2015 International Energy Conservation Code
Add new text as follows:
C503.3.4 Skylight UA alternative for roof replacements. For the installation of new skylights as part of a roof replacement,
where the roof assembly is part of the thermal envelope and is part of a metal building or incorporates insulation entirely above
the roof deck, the roof assembly and skylights shall be considered to be in compliance with Table C402.1.4 and the skylights
shall not be required to comply with Table C402.4 where the sum of the roof assembly and skylight areas multiplied by their
respective U-factors is less than or equal to what would be determined from using the applicable opaque roof U-factors in Table
C402.1.4. The UA calculation shall be performed using a method consistent with the ASHRAE Handbook of Fundamentals and
shall include the thermal bridging effects of framing materials. Skylights shall comply with the SHGC requirements in Table
C402.4.
Reason: The addition of skylights as part of a roof replacement project can provide added design benefit through the addition
of natural light and daylighting, but the prescriptive path does not provide any flexibility on the skylight requirements in terms of
U-Factor. The code does provide some flexibility for skylight U-Factor requirements via the performance path, but that method
usually doesn't make sense for reroofing. The vast majority of roof replacement projects are governed by the prescriptive path
method in the code because it is unlikely a designer would or could use a performance or whole building approach when the
project is limited to the roof of the building. Since the code does not permit any trade-off from the fenestration requirements in
these applications, there is no remedy for the use of skylights that fall outside of the prescriptive values.
Including an option for skylights in the prescriptive path for roof replacement projects, but requiring overall UA compliance at
least equivalent to the opaque roof requirement ensures that the installed system will have appropriate energy efficiency
performance while gaining the benefits of added lighting. This option is not necessary if the new skylights comply with the UFactor requirements in Table C402.4, but use of this method will result in a more efficient assembly than the prescriptive path
currently permits, while expanding the available skylight products that can be used.
This proposal is consistent with the intent of the code as expressed in the performance path in that the U-Factors for skylights
could be increased if that thermal loss is made up elsewhere in the building envelope. It allows for additional natural lighting in
the building while requiring equivalent SHGC performance, and sets the UA bar higher than is currently permitted by this code
for new construction.

Cost Impact: Will not increase the cost of construction
The proposal provides additional options and increased flexibility, which should reduce cost.
CE289-16 :
C503.3.4 (NEW)FISCHER13266
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal adds complexity and sends the user outside of the code to the ASHRAE Handbook.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing the Plastic Glazing Coalition of the American Chemistry Council
(mfischer@kellencompany.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
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C503.3.4 Skylight UA alternative for roof replacements. For the installation of new skylights as part of a roof replacement,
where the roof assembly is part of the thermal envelope and is part of a metal building or incorporates insulation entirely above
the roof deck, the roof assembly and skylights shall be considered to be in compliance with Table C402.1.4 and the skylights
shall not be required to comply with Table C402.4 where the sum of the roof assembly and skylight areas multiplied by their
respective U-factors is less than or equal to what would be determined from using the applicable opaque roof U-factors in Table
C402.1.4. The UA calculation shall be performed using a method consistent with the ASHRAE Handbook of Fundamentals and
shall include the thermal bridging effects of framing materials. Skylights shall comply with the SHGC requirements in Table
C402.4 and the UA calculation shall be performed in accordance with Section C402.1.5.
Commenter's Reason: The proposal is intended to provide a prescriptive option for the inclusion of skylights as part of a roof
replacement project as an alternative to compliance in accordance with Table C402.4. The proposal would require the
combined roof and skylight area to have a UA equivalent to the opaque requirements for the roof area without skylights in order
to use this option. It retains the current SHGC requirement in Table C402.4.
The IECC-C Committee recommended use of the UA calculation in the component performance alternative in Section
C402.1.5; the public comment removes the reference to the ASHRAE book of fundamentals and replaces it with a reference to
the UA option in C402.1.5.
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CE290-16
IECC: C503.4.2 (New), C503.5.1 (New), C503.6.1 (New).
Proposed Change as Submitted
Proponent : jim edelson (jim@newbuildings.org)
2015 International Energy Conservation Code
Add new text as follows:
C503.4.2 Commissioning New heating, cooling and duct system components that are part of the alteration and the existing
systems to which they are connected, shall comply with Sections C408.2.2, C408.2.3 and C408.2.5.
C503.5.1 Commissioning. New service hot water system components that are part of the alteration and the existing systems
to which they are connected, shall comply with Sections C408.2.2, C408.2.3 and C408.2.5
C503.6.1 Commissioning. New lighting system components that are part of the alteration and the existing systems to which
they are connected shall comply with Section C408.3.
Reason: Replacement of a mechanical or service hot water system represents a significant event in the building's life where
there are opportunities to save energy by testing the entire system to ensure it is operating efficienctly and the operating
conditions correctly match the new equipment being installed. When new HVAC, hot water and lighting equipment are installed
in a building, it is also important to ensure that the new components work properly in the existing system.
The current text of the IECC does not even require that the new equipment itself, that is part of an alteration, be commisssioned
in accordance with Section 408. This proposal fixes that hole. It also goes a step further and uses the equipment replacement
to ensure that the entire system is working properly with the new equipment installed. The parts of the commissioning section
that require the involvement of a registered design professional are not referenced by this proposal. Most simple equipment
replacement projects will not have an architect involved, so these requirements are tailored to ensure that they will not add the
expense of adding an architect to the project.

Cost Impact: Will increase the cost of construction
This proposal is similar to retrocommissiong of existing buildings for those systemss of the buildings that are being altered.
The representative cost estimate for the New York City retrocommissioning requirements passed into code for three system
types (Lighting, mechanical, and envelope) is estimated are 35 cents per square foot. This cost for this proposal will be
reduced from that figure in proportion to the fraction of systems being altered, and the proportion of the building square footage
being altered.
It is also the most cost-effective time to retro-commission a building when the mechanical contractors are already involved and
on-site.

CE290-16 :
C503.4.2 (NEW)EDELSON12629
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This will add cost and delays to jobs and is not needed for small duct extensions. The thresholds are too low
for some small alterations. The proposed sections need thresholds for applicability.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Sean Denniston, representing New Buildings Institute (sean@newbuildings.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
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2015 International Energy Conservation Code
C503.4.2 Commissioning. New heating, cooling and duct system components that are part of the alteration and the existing
systems to which they are connected, controls that serve them shall comply with Sections C408.2.2, C408.2.3 and C408.2.5.
Exceptions: The following systems are exempt:
1. Mechanical systems where the capacity of the total alteration of mechanical systems is less than 480,000 Btu/h (140.7 kW)
cooling capacity or 600,000 Btu/h (175.8 kW) combined service water-heating and space heating capacity.
2. Systems included in Section C403.3 that serve individual dwelling units and sleeping units.

C503.5.1 Commissioning. New service hot water system components that are part of the alteration and the existing systems
to which they are connected, controls that serve them shall comply with Sections C408.2.2, C408.2.3 and C408.2.5
Exception: Service hot water systems where capacity of the total alteration of combined service water-heating and space
heating systems is less than 600,000 Btu/h (175.8 kW).

C503.6.1 Commissioning. New lighting system components that are part of the alteration and the existing systems to which
they are connected accesible components of the controls that serve them shall comply with Section C408.3.
Exception: Lighting systems where the power of the total alteration of connected lighting systems is less than 20 kW.
Commenter's Reason: During the Committee Action Hearings, to concerns with the original proposal were expressed in
testimony and by the committee members:
The requirement for commissioning did not have a size threshold
It would be difficult to comply with this for portions of the existing system that may still be inaccessible.
A small change to a system could trigger the commissioning of the entire system
This public comment addresses all of those concerns. It includes the same size threshold that is in the commissioning
requirements for new construction and applies that threshold to the alteration instead of the building and also maintains the
same exceptions. It also includes a provision limiting the requirements to only the new equipment and the controls serving the
altered system and not the whole system.
Replacement of a mechanical or service hot water system represents a significant event in the building's life where there are
opportunities to save energy by testing the entire system to ensure it is operating efficienctly and the operating
conditions correctly match the new equipment being installed. When new HVAC, hot water and lighting equipment are installed
in a building, it is also important to ensure that the new components work properly in the existing system.
The current text of the IECC does not clearly require that new equipment that is part of an alteration be commisssioned in
accordance with Section 408. This proposal fixes that language. It also goes a step further and uses the equipment
replacement to ensure that at least the controls serving the new equipment in the alteration are propery commissioned and
functional. The parts of the commissioning section that require the involvement of a registered design professional are not
referenced by this proposal. Most simple equipment replacement projects will not have an architect involved, so these
requirements are tailored to ensure that they will not add the expense of adding an architect to the project.

CE290-16
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CE291-16
IECC: C503, C503.1, C503.6, C503.6.1 (New), C503.6.2 (New), C503.6.3 (New), C503.6.4 (New), C503.6.5 (New).
Proposed Change as Submitted
Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee
2015 International Energy Conservation Code
SECTION C503 ALTERATIONS
Revise as follows:
C503.1 General. Alterations to any building or structure shall comply with the requirements of the code for new construction.
Alterations shall be such that the existing building or structure is no less conforming to the provisions of this code than the
existing building or structure was prior to the alteration. Alterations to an existing building, building system or portion thereof
shall conform to the provisions of this code as those provisions relate to new construction without requiring the unaltered
portions of the existing building or building system to comply with this code. Alterations shall not create an unsafe or hazardous
condition or overload existing building systems.
Alterations complying with ANSI/ASHRAE/IESNA 90.1. need not comply with Sections C402, C403, C404 and C405.
Exception: The following alterations need not comply with the requirements for new construction, provided the energy
use of the building is not increased:
1. Storm windows installed over existing fenestration.
2. Surface-applied window film installed on existing single-pane fenestration assemblies reducing solar heat gain,
provided the code does not require the glazing or fenestration to be replaced.
3. Existing ceiling, wall or floor cavities exposed during construction, provided that these cavities are filled with
insulation.
4. Construction where the existing roof, wall or floor cavity is not exposed.
5. Roof recover.
6. Air barriers shall not be required for roof recover and roof replacement where the alterations or renovations to
the building do not include alterations, renovations or repairs to the remainder of the building envelope.
7. Alterations that replace less than 50 percent of the luminaires in a space, provided that such alterations do not
increase the installed interior lighting power.
C503.6 Lighting systems. New lighting
Lighting systems that are part of the alteration shall comply with Section C405 Sections C503.6.1 through C503.6.5.
Exception.Alterations that replace less than 10 percent of the luminaires in a space, provided that such alterations do
not increase the installed interior lighting power.
Add new text as follows:
C503.6.1 Reconfiguration of spaces. Where the size or configuration of interior spaces is altered, lighting systems in
such spaces shall comply with Section C405.
C503.6.2 Alteration of interior lighting power. Where the connected interior lighting power within a space is altered, the
lighting system in such space shall comply with Section C405.4.
Exception: Any space where the connected lighting power is reduced by 20 percent or more is not required to comply with
Section C405.4.
C503.6.3 Alteration of exterior lighting power Where the connected exterior lighting power is increased by more than 10
percent, all exterior lighting, including lighting that is not proposed to be altered, shall comply with Section C405.5, and all
lighting that is added or altered shall be controlled in accordance with Section C405.2
C503.6.4 Interior lighting controls Where lighting controls are added or altered within a space, the lighting controls within
such space shall comply with Section C405.2.
C503.6.5 Exterior lighting controls Where exterior lighting controls are added or altered, those portions of the lighting
control system that are altered shall comply with Section C405.2.
Reason: There is a perceived conflict between Exception 7 to Section C503.1 and the Exception to Section C503.6. The
SEHPCAC explored many options and had difficulty reaching consensus until it explored a series of alteration scenarios. It
became clear that simply removing one exception versus the other did not result in clear understanding of the application of the
code. The various remodelling/alteration scenarios are spelled out in the two tables below, and the committee worked through
these scenarios to arrive at a sensible set of requirements. This proposal eliminates both existing provisions and replaces
them with a set of comprehensive provisions for the alteration of lighting systems which addresses several longstanding
problems with the existing code language:
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1. It is not clear whether existing light fixtures can be altered without a requirement that existing lighting controls also be
altered to comply with the current code, and vice-versa. This proposal clearly de-links these, so that existing lighting
controls can be upgraded without triggering a mandatory upgrade of existing light fixtures, and vice-versa.
2. It is not clear how compliance should be determined for exterior lighting alterations. For interior spaces compliance can
always be determined for one individual room, but for exterior lighting compliance can only be determined for the entire
site.
3. The existing exceptions do not acknowledge the type of alterations that people actually make to existing lighting systems,
as they only address one-for-one replacement of light fixtures within a room. This proposal would create more meaningful
exceptions for smaller projects.
This proposal was submitted by the ICC Sustainability Energy and High Performance Code Action Committee (SEHPCAC). The
SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how
these criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code
(IECC). In 2015, the SEHPCAC has held three two- or three-day open meetings and 25 workgroup calls, which included
members of the SEHPCAC as well as any interested parties, to discuss and debate proposed changes and public comments.
Related documentation and reports are posted on the SEHPCAC website at:
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
Interior Lighting System Alterations
Proposed Alteration

Require
Exempt Reason
Compliance

Add a luminaire(s)

Lighting
power

Lighting
controls

Remove a luminaire(s)
Lighting
that results in <20%
power
power reduction

Lighting
controls

Remove a luminaire(s)
that results in ≥20%
power reduction

Lighting
power and
controls

Relocate existing
luminaires within a
space

Lighting If the overall quantity of lights within the space is not
power andchanging then let people move lights around for
controls better distribution, etc.

Relocate existing
luminaires from one
space to another.

Combine existing
spaces or subdivide
an existing space.

Change the type of an
existing space.

If wattage is proposed to be increased then
compliance should be demonstrated for the lighting
in that space.

Given the dramatic improvements in lighting
technology it should always be possible to either
reduce connected lighting power by 20% or comply
with current code.

Covered under "add a luminaire" / "remove a luminaire" above.

Quite often an Owner will try to reduce the cost of
planning changes by not doing any "above ceiling
work". This is problematic in a number of ways
including fire protection systems and HVAC. From a
lighting standpoint it will often mean that lighting
controls no longer work properly, with resulting
wasted energy.

Lighting
power and
controls

Not a "change of use or occupancy". Rather, a
private office is converted to a storage room, or a
Lighting
teacher lounge is converted to a classroom. It would
power and
be too difficult to enforce efficiency requirements in a
controls
situation like this as these types of changes would
not ordinarily require a filing.

2016 ICC PUBLIC COMMENT AGENDA

Page 1106

Reballast / relamp
existing luminaire
where the wattage
increases.

Lighting
power

Lighting
controls

Reballast / relamp
existing luminaire(s)
resulting in <20%
power reduction

Lighting
power

Lighting
controls

Reballast / relamp
existing luminaire(s)
resulting in ≥20%
power reduction

Lighting
power and
controls

Alter or add to existing
Lighting
lighting control
controls
systems.

Lighting
power

If wattage is proposed to be increased then
compliance should be demonstrated.

Given the dramatic improvements in lighting
technology it should always be possible to either
reduce connected lighting power by 20% or comply
with current code.

An alteration to an existing lighting control system
could cause the system to become less efficient, so
it is necessary to demonstrate compliance in any
spaces where controls are being added or altered.
For example, you could add a switch to an existing
control system which improves lighting efficiency by
subdividing an existing control zone, or you could
add that switch in such a way that it bypasses an
occupancy sensor or overrides the daylight
responsive controls and makes the lighting less
efficient. There are also instances where experts
could honestly disagree about whether a particular
proposed alteration is more efficient or less efficient
than the existing lighting controls. For all of these
reasons, the simplest option is to always require
compliance when control systems are being altered.
However, it should be possible to upgrade lighting
controls without being required to simultaneously
upgrade the luminaires.

Exterior Lighting Alterations
Proposed Alteration

Require
Exempt Reason
Compliance

Add luminaire(s) with
>10% increase in
connected lighting
power across the site Lighting
power for
entire site +
lighting
Reballast / relamp
controls for
existing luminaire(s) added
with >10% increase in lighting
connected lighting
power across the site

Lighting
controls
for
existing
lighting

Where a significant increase in installed lighting
wattage is proposed it should be necessary to
demonstrate compliance with current code, even
though this is not easy as compliance must be
demonstrated for the entire site. It is not clear how
you could determine the allowed lighting wattage for
just a portion of the site. For example, how would
you apportion the "Base Site Allowance" across a 10acre site when you are only proposing to alter the
lighting in one small corner? For lighting controls, on
the other hand, it is straightforward to comply with the
lighting controls requirements only for the added
light(s).

Add luminaire(s) with ≤
10% increase in
connected lighting
power across the site
Remove a luminaire(s)
Relocate existing
luminaires
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Reballast / relamp
existing luminaire(s)
with ≤ 10% increase in
connected lighting
power across the site

Lighting current code would be a significant administrative
power andburden for these small projects.
controls

Reballast / relamp
existing luminaire
where the wattage
decreases.
Change the
configuration / layout
of site components
without altering
lighting.

As long as no changes to lighting are proposed, it
should be permissible to convert a lawn to an
Lighting
"overflow parking area" or to convert part of a parking
power and
lot to a pedestrian plaza without demonstrating
controls
compliance with the lighting requirements in the
code.

An alteration to an existing lighting control system
could cause the system to become less efficient, so it
is necessary to demonstrate compliance for those
portions of the system which are being added or
altered. There are also instances where experts
could honestly disagree about whether a particular
proposed alteration is more efficient or less efficient
Lighting
than the existing lighting controls. For all of these
power +
reasons, the simplest option is to always require
Lighting
lighting
compliance when control systems are being altered.
Alter or add to existing controls that controls
However, it should be possible to upgrade the
lighting control
are being
which are
lighting control system without upgrading the
systems.
added or
not
luminaires, and it should also be possible to upgrade
altered
proposed
just a portion of the exterior lighting controls without
to be
being required to upgrade the entire exterior lighting
altered
control system. For example, if a high school wanted
to add a timeswitch to shut off lights in their parking
lot after midnight, they should be allowed to do this
without also being required to upgrade the controls
for the sports field lighting to meet current code.

Cost Impact: Will not increase the cost of construction
This proposal would have the effect of exempting some smaller alteration projects which are currently required to comply with
the code (but which in truth are often not filed).
CE291-16 :
C503.6COLLINS11450
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This text needs work as stated by the opponents and the proponent. The conflict referred to in the reason
statements regarding the exception 7 of Section C503.1 and the exception to C503.6 is not evident. Proposed Section C503.6.1
would trigger changes to the lighting system even though such lighting is not affected by the alteration. The exception to proposed
Section C503.6.2 is a "give-away" because the percentage is too low and would be hard to verify.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : David Collins, representing Sustainability, Energy, High Performance Code Action Committee requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C503.6.1 Reconfiguration of spaces. Where the size or configuration of interior spaces is altered, lighting systems in
such spaces shall comply with Section C405.
C503.6.2 C503.6.1 Alteration of interior lighting power. No change to text.
C503.6.3 C503.6.2 Alteration of exterior lighting power No change to text.
C503.6.4 C503.6.3 Interior lighting controls No change to text.
C503.6.5 C503.6.4 Exterior lighting controls No change to text.
Commenter's Reason:
1. Exception 7 to Section C503.1 allows up to 50% of luminaires in an altered space to be replaced provided there is no
increase in installed lighting power. The Exception to Section C503.6 allows only 10% of luminaires to be replaced in an
altered space provided there is no increase in installed lighting power. There is a clear discrepancy between 10% and
50%. Is the limit 10 or 50? This proposal eliminates both and provides a single exception.
2. The code development committee felt that Section C503.6.1 was too onerous. It is unclear what is the 'reconfigured'
space. If, for example 5% of a large open office is made into a private office, it would seem that this section would require
all 100% large office to be provided with complying lighting systems. Our modification removes the section. The
remaining provisions adequately address where the revisions are happening.
3. The enforcement of the lighting provisions proposed here can be conducted in the same way as lighting provisions for
new construction – plan review and field inspection. It is no more or less difficult.
While we believed the 20% exception is a good compromise between the 10 and 50% in the current code, we anticipate other
public comments to address the change in percentage. Our public comment addresses the key concerns of the committee and
makes the provision a reasonable approach to remodeling lighting systems.
This public comment was submitted by the ICC Sustainability Energy and High Performance Code Action Committee
(SEHPCAC). The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance
International Codes with regard to sustainability, energy and high performance as it relates to the built environment included,
but not limited to, how these criteria relate to the International Green Construction Code (IgCC) and the International Energy
Conservation Code (IECC). In 2015-16, the SEHPCAC has held five two- or three-day open meetings and 40 workgroup calls,
to discuss and debate proposed changes and public comments. Attendees at the meetings and calls included members of the
SEHPCAC as well as any interested parties. Related documentation and reports are posted on the SEHPCAC website
at: http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx (http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx)
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CE292-16
IECC: , C505.1, C505.2 (New), C505.2.1 (New), C505.2.2 (New), C505.3 (New), C505.3.1 (New), C505.3.2 (New), C505.3.3
(New).
Proposed Change as Submitted
Proponent : Jennifer Senick, Rutgers University, Center for Green Building, representing Rutgers University, Center for Green
Building (jsenick@rutgers.edu)
2015 International Energy Conservation Code
Revise as follows:
C505.1 General. Spaces undergoing a change in occupancy that would result in an increase in demand for either fossil fuel
from a F,H or electrical energy U occupancy to any other occupancy classification shall comply with this code. Where the use in
Other spaces undergoing a space changes from one use in Table C405.4.2(1) or C405.4.2(2) to another use in Table
C405.4.2(1) or C405.4.2(2), the installed lighting wattage change of occupancy shall comply with Sections C505.2 and C505.3.
Alterations made concurrently with the change of occupancy shall be in accordance with Section C405.4 C503.
Add new text as follows:
C505.2 Loads. Lighting loads and ventialtion shall comply with Sections C505.2.1 and C505.2.2.
C505.2.1 Lighting Wattage. Where the use in a space changes from one use in Table C405.4.2(1) or C405.4.2(2) to another
use in Table C405.4.2(1) or C405.4.2(2), the installed lighting wattage shall comply with Section C405.4.
C505.2.2 Ventilation. Where the use in a space changes from one use to another as listed in Table 403.3.1.1 of the
International Mechanical Code (IMC) the ventilation rate provided shall be as specified for the new occupancy in the IMC.
C505.3 Energy Intensities. Where a change of occupancy or use is made to an existing building that results in an increase
in energy intensity classification as specified in Table C505.3.1, C505.3.2 or 505.3.3, the building or portion thereof shall
comply with Sections C505.3.1 through C505.3.3 respectively that are applicable to the new occupancy and use. Where
changes in occupancy and use are made to portions of an existing building only those portions of the building shall comply
with Sections C505.3.1 through C505.3.3 as specified herein.
Exceptions:
1. Where it is demonstrated by analysis approved by the code official that the change will not increase usage of fossil fuel
or electrical energy.
2. Where the occupancy or use change is less than 5,000 square feet in area.

C505.3.1 Space Heating, Cooling and Ventilation.
Where the change of occupancy or use results in an increase in energy intensity classification as specified in Table C505.3.1,
the building or space undergoing the change shall comply with Section C402 and C403 applicable to the new occupancy and
use. Where a change of occupancy or use is made to a whole building that exceeds the maximum fenestration area allowed by
Section C402.4.1, the building shall comply with Section C402.1.5
Exception:
Where the change of occupancy or use is made to a portion of the building, the new occupancy is exempt from Section
C402.4.1 provided that there is not an increase in fenestration.

Energy Intensity Classification

TABLE C505.3.1
Space Heating, Cooling and Ventilation.
IBC Occupancy Classifcation and Use

1. High

A-2, B-Laboratories, I-2

2. Medium

A-1, A-3 a, A-4, B b, E, I-1, I-3, M, R-4

3. Low

A-3-Places of Religious Worship, R-1, R-2, S-1, S-2

a. Excluding places of religious worship.
b. Excluding laboratories.
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C505.3.2 Lighting Where the change of occupancy or use results in an increase in energy intensity classifcation as specified
in Table C505.3.2, the building or space undergoing the change shall comply with Section C405 applicable to the new
occupancy and use except for Section C405.5.
.

Energy Intensity Classification

TABLE C505.3.2
Lighting
IBC Occupancy Classifcation and Use

1. High

A-2, B-Laboratories, I-2, M-Food Sales

2. Medium

c
A-3-Courtrooms, B , I-1, I-3, Mb, R-1, R-2, R-4, S-1, S-2

3. Low

A-1, A-3 a, A-4, E

a. Excluding courtrooms.
b. Excluding food sales.
c. Excluding laboratories.
C505.3.3 Service Water Heating. Where the change of occupancy or use results in an increase in energy intensity
classification as specified in Table C505.3.3, the building or space undergoing the change shall comply with Section C404
applicable to the new occupancy and use.

Energy Intensity Classification

TABLE C505.3.3
Service Water Heating
IBC Occupancy Classifcation and Use

1. High

A-2, I-1, I-2, R-1, R-4

2. Low

All other occupancies and uses

Reason: The IECC 2015 change of occupancy requirement states (C505.1):
"Spaces undergoing a change in occupancy that would result in an increase in demand for either fossil fuel or electrical
energy shall comply with this code."
Field research and surveys of building officials demonstrate that this requirement is not widely enforced. Once reason for this is
that while it is a clear performance requirement, there is no simple compliance evaluation method other than energy modeling,
which is beyond the capabilities of most change of occupancy permit applicants. Another is that there is an inconsistency
between the IECC Commentary on this requirement, which interprets energy demand as peak energy demand, and the intent of
the IECC, C101.3 Intent: "This code shall regulate the design and construction of buildings for the use and conservation of
energy over the life of each building" (emphasis added). Peak energy demand does not necessarily correlate with energy use.
In our experience, building officials often require energy efficiency equipment upgrades, such as lighting or HVAC, in change of
occupancy.
This proposal advances intensity per square foot as the metric for energy demand and the trigger for code compliance. Historic
energy intensity per square foot is recorded for commercial buildings in the Commercial Buildings Energy Consumption Survey
(CBECS) and the Building Performance Database (BPD), for residential buildings in the Residential Energy Consumption
Survey (RECS), and for industrial buildings in the Manufacturers Energy Consumption Survey (MECS). These databases make
it possible to rank building occupancies in the order of their energy intensities. Note that the ranking of occupancies to trigger
specific code requirements has been a feature of the IEBC since its first edition (see IEBC 2015 Section 1012, Change of
Occupancy Classification, Tables 1012.4, 1012.5 and 1012.6), and thus is familiar to building code officials.
Energy intensity data is further broken down by various end uses, as suggested by current enforcement practices: space
conditioning, lighting, and water heating, which makes it possible to trigger code compliance of specific sections of the IECC by
an increase in intensity for the use regulated by those sections. Only an increase in energy intensities in all three of the end
uses triggers full compliance with the code.
There are ventilation requirements in the IMC and lighting wattage requirements in the IECC that are triggered by occupancy
changes that do not correspond exactly to the energy intensity order of occupancies. The requirements are preserved by
Section 505.2 of the proposed code change respectively.
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There are two exceptions that apply to all three end uses:
C505.3 Exception 1 allows the applicant to demonstrate by analysis that the specific change will not increase energy intensity.
C505.3 Exception 2 provides an area limitation as a consideration of fairness to smaller applicants.
Three exceptions apply to specific end uses:
C505.3.1 Exceptions 1 and 2 address specific fenestration requirements.
C505.3.2 Exceptions excludes exterior lighting.
A matrix has been developed for each end use that displays a scale fo 2-3 groups in descending order from high to low energy
intensities, measured in annual kBTU/ft2 (Tables 1-3). Within these scales are grouped CBECS building types and the
corresponding International Building Code (IBC) occupancy classifications. Data sources for this analysis included primarily
U.S. Department of Energy's CBECS 2003 and 2012 (aspects), BPD 2015, and RECS 2009. It was decided to include F, H
and U occupancies in the code change proposal. An analysis of the 2010 Manufacturing Energy Consumption Survey (MECS)
showed that many industries in these occupancy classifications could be classified in the low energy intensity categories, some
were higher. However, since F, H and U buildings are not designed primarily for occupant comfort and safety, it was decided
that a change from F, H and U to any other occupancy should comply withe code.

Table 1. Change of Occupancy Scale - Space
Heating, Cooling, and Ventilation
CBECS
EI Range IBC
Building
Occupancy
kBTU/sq.ft.
Type
Classification
Health Care
A-2, B(Inpatient),
1. High
Above 75 Laboratories,
Food Service,
I-2
Laboratories
Public
Assembly,
Education,
Public Order
and Safety,
Office,
A-1, A-3, A-4,
2.
Service,
34-75
B, E, I-1, I-3,
Medium
Health Care
M, R-4
(Outpatient),
Retail,
Residential
Care/Assisted
Living
Religious
Worship,
A-3-Places of
Lodging,
Religious
3. Low
0-33
Apartments,
Worship, R-1,
Warehouse
R-2, S-1, S-2
and Storage

Table 2. Change of Occupancy Scale - Lighting
CBECS Building EI Range IBC
Type
kBTU/sq.ft.Classification
Health Care
A-2, B(Inpatient), Food
Laboratories,I1. High Sales, Food
Above 31
2, M-Food
Service,
Sales
Laboratories
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Retail, Lodging,
Office, Health
Care (outpatient),
Public Order and
Safety, Service,
2.
Lodging,
13-31
Medium
Apartments,
Residential
Care/Assisted
Living,Warehouse
and Storage
Public Assembly,
Religious
3. Low
0-12
Worship,
Education

A-3Courtrooms,
B, I-1, I-3, M,
R-1, R-2, R-4,
S-1, S-2

A-1, A-3, A-4,
E

Table 3. Change of Occupancy Scale - Water Heating
CBECS Building Type

EI Range IBC
Occupancy
kBTU/sq.ft.
Classification

1. Food Service, Health Care
High (Inpatient),Lodging,ResidentialAbove 15
Care/Assisted Living
2.
All the rest
0-15
Low

A-2, I-1, I-2, R1, R-4
All the rest

The concept for this code change proposal was presented at the 2015 DOE Energy Code Conference in Nashville and at two
annual codes conferences organized by NEEP. It has benefited from extensive reveiw and feedback from numerous building
officials in multiple states, other stakeholders participating in SEHPCAC and from technical reviewers at CBEI.
This code change has been developed withe support from the Consortium for Building Energy Innovation (CBEI), a project of
the U.S. Department of Energy.

Cost Impact: Will not increase the cost of construction
The current code requirement triggers full compliance with the code when there is an increase in energy demand. The
proposed code change offers the metric of energy intensity per square foot per year for measuring energy demand by
occupancy. It applies this metric separately to three energy end uses: space conditioning, lighting, and water heating.
Therefore, compliance with the code is triggered only for the end uses for which energy intensity is increased.
In most cases, the proposed change triggers partial code compliance, and only rarely will it trigger full code compliance.

CE292-16 :
C505.1SENICK12379
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval is necessary to encourage the proponent to address all of the "fixes" that have been identified.
There is concern for upgrading the efficiency requirements for systems that are not touched in existing buildings. There is concern
for some occupancies falling through the cracks. There is concern for the increase in demand for fossil fuel that may no longer be
addressed by the proposal. This text belongs in Section C406 based on occupancy type rather than based on a change in use.
Some changes of occupancy may not trigger anything. The proposal needs to include all affected occupancies.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Jennifer Senick, representing Rutgers University, Center for Green Building (jsenick@rutgers.edu)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
C505.1 General. Spaces undergoing a change in occupancy from a or to an F,H or U occupancy to any other occupancy
classification shall comply with this code. Other spaces undergoing a change of occupancy shall comply with Sections C505.2
and C505.3. Alterations made concurrently with the any change of occupancy shall be in accordance with Section C503.
C505.3 Energy Intensities. Where a change of occupancy or use is made to an existing building that results in an increase in
energy intensity classification rank or results in the same energy intensity rank as specified in Table C505.3.1, C505.3.2 or
505.3.3, the building or portion thereof shall comply with Sections C505.3.1 through C505.3.3 respectively that are applicable
to the new occupancy and use. Where changes in occupancy and use are made to portions of an existing building only those
portions of the building shall comply with Sections C505.3.1 through C505.3.3 as specified herein.
Exceptions:
1. Where it is demonstrated by analysis approved by the code official that the change will not increase usage of fossil fuel
or electrical energy.
2. Where the occupancy or use change is less than 5,000 square feet in area.

C505.3.1 Space Heating, Cooling and Ventilation.
Where the change of occupancy or use results in an increase in energy intensity classification rank or results in the same
energy intensity rank as specified in Table C505.3.1, the building or space undergoing the change shall comply with Section
C402 and C403 applicable to the new occupancy and use. Where a change of occupancy or use is made to a whole building
that exceeds the maximum fenestration area allowed by Section C402.4.1, the building shall comply with Section C402.1.5
Exception:
Where the change of occupancy or use is made to a portion of the building, the new occupancy is exempt from Section
C402.4.1 provided that there is not an increase in fenestration.
TABLE C505.3.1
Space Heating, Cooling and Ventilation.
Energy Intensity Rank Classification
IBC Occupancy Classifcation and Use
1. High

A-2, B-Laboratories, I-2

2. Medium

A-1, A-3 a, A-4, B b, E, I-1, I-3, M, R-3, R-4

3. Low

A-3-Places of Religious Worship, R-1, R-2, S-1, S-2

a. Excluding places of religious worship.
b. Excluding laboratories.
c. Buildings three stories or less in height above grade plane shall comply with Section R505.
C505.3.2 Lighting Where the change of occupancy or use results in an increase in energy intensity classifcation rank or
results in the same energy intensity rank as specified in Table C505.3.2, the building or space undergoing the change shall
comply with Section C405 applicable to the new occupancy and use except for Section C405.5.
.

Energy Intensity Rank Classification

2016 ICC PUBLIC COMMENT AGENDA

TABLE C505.3.2
Lighting
IBC Occupancy Classifcation and Use

Page 1114

1. High

A-2, B-Laboratories, I-2, M-Food Sales

2. Medium

A-3-Courtrooms, Bc, I-1, I-3, Mb, R-1, R-2, R-3d, R-4, S-1, S-2

3. Low

A-1, A-3 a, A-4, E

a. Excluding courtrooms.
b. Excluding food sales.
c. Excluding laboratories.
d. Buildings three stories or less in height above grade plane shall comply with Section R505.
C505.3.3 Service Water Heating. Where the change of occupancy or use results in an increase in energy intensity
classification rank or results in the same energy intensity rank as specified in Table C505.3.3, the building or space undergoing
the change shall comply with Section C404 applicable to the new occupancy and use.

1. High

TABLE C505.3.3
Service Water Heating
IBC Occupancy Classifcation and Use
A-2, I-1, I-2, R-1, R-3a, R-4

2. Low

All other occupancies and uses

Energy Intensity RankClassification

a. Buildings three stories or less in height above grade plane shall comply with Section R505.
Commenter's Reason: PROPOSAL CE-292, A sensible approach to the change of occupancy requirements in the IECC.
The IECC 2015 change of occupancy requirement states (C505.1): "Spaces undergoing a change in occupancy that would
result in an increase in demand for either fossil fuel or electrical energy shall comply with this code".
Field research and surveys of building officials demonstrate that this requirement is difficult to enforce (Clinton et al, 2016). One
reason is that there is no simple compliance evaluation method other than energy modeling, which is an unnecessary burden
and beyond the capabilities of most permit applicants. As depicted in our survey findings and community-based pilot research,
building officials often require energy efficiency equipment upgrades, such as lighting or HVAC, in buildings undergoing a
change of occupancy. This proposal seeks to provide clarity to that approach by providing a simple breakdown of energy
intensity by building occupancy type.
The proposed code change draws on a tradition of rehabilitation "smart codes," uses lookup tables, is more consistent with the
intent of the IECC, presents no cost increase, and incorporates extensive stakeholder input.
This proposal uses energy intensity/square foot as the metric for energy demand and the trigger for code compliance.
Specifically, the proposal is based on national databases that document energy usage in real buildings: the Commercial
Buildings Energy Consumption Survey (CBECS) and the Building Performance Database (BPD) for commercial buildings,
Residential Energy Consumption Survey (RECS) for residential buildings, and the Manufacturing Energy Consumption Survey
(MECS) for industrial buildings. These databases make it possible to rank building occupancies in the order of their energy
intensities. The ranking of occupancies to trigger specific code requirements has been a feature of the IEBC since its first
edition (see IEBC 2015 Section 1012, Change of Occupancy Classification, Tables 1012.4, 1012.5 and 1012.6), and thus is
familiar to building code officials.
Energy intensity data is further broken down by various end uses in order to align with the current breakdown of IECC
requirements: space conditioning, lighting, and water heating. This makes it possible to trigger code compliance of specific
sections of the IECC when there is no decrease in intensity for the use regulated by those sections.
There are exceptions to these requirements: 1) an applicant can demonstrate, with analysis, that a specific change will not
impact energy intensity, 2) small buildings or spaces. Tables have been developed for each end use that group occupancy
classifications in descending order from high to low energy intensities. (Tables 1-3). Since F, H and U buildings are not
designed primarily for occupant comfort and safety, it was decided that a change from or to F, H or U to any other occupancy
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should comply with the code. When occupancy is being changed either from one energy intensity rank to a higher energy
intensity rank or remains within the same energy intensity rank, this proposal would require that specific end-use to comply with
the code.
Table 1. Change of Occupancy Scale for Space Conditioning
Table 1. Change of Occupancy Scale—Space Heating,
Cooling, and Ventilation
Energy
CBECS Building
Intensity
Type
Rank
1.
High

Health Care
(Inpatient), Food
Service,
Laboratories

EI Range IBC Occupancy
kBTU/sq.ft.Classification

Above 75

Public Assembly,
Education, Public
Order Public Order
2.
and Safety, Office,
34-75
Medium Service, Health Care
(outpatient), Retail,
Residential
Care/Assisted Living
3.
Low

Religious Worship,
Lodging, Apartments,
0-33
Warehouse and
Storage

A-2, B-Laboratories,
I-2

A-1, A-3, A-4, A-5, B,
E, I-1, I-3, M, R-3,
R-4

A-3-Places of
Religious Worship,
R-1, R-2, S-1, S-2

Table 2. Change of Occupancy Scale for Lighting
Change of Occupancy Scale—Lighting
Energy
Intensity
EI Range
Rank
CBECS Building Type kBTU/sq.ftIBC Occupancy
Classification

1.
High

Health Care (Inpatient),
A-2, B-Laboratories, IFood Sales, Food
Above 31
2, M-Food Sales
Service, Laboratories

Retail, Lodging, Office,
Health Care (Outpatient),
Public Order and Safety,
2.
Service, Lodging,
13-31
Medium Apartments, Residential
Care/Assisted Living,
Warehouse and Storage

3. Low

Public Assembly,
Religious Worship,
Education

0-12

A-3-Courtrooms, B, I1, I-3, M, R-1, R-2, R3, R-4, S-1, S-2

A-1, A-3, A-4, E

Table 3. Change of Occupancy Scale for Water Heating
Change of Occupancy Scale—Water Heating
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Energy
CBECS Building
Intensity
Type
Rank

EI Range IBC Occupancy
kBTU/sq.ft.Classification

1. High

Food Service, Health
Care (Inpatient),
A-2, I-1, I-2, R-1, RAbove 15
Lodging, Residential
3, R-4
Care/Assisted Living

2. Low

All the rest

0-15

All the rest

Bibliography: Clinton J. Andrews, David Hattis, David Listokin, Jennifer A. Senick, Gabriel B. Sherman & Jennifer Souder
(2016): Energy-Efficient Reuse of Existing Commercial Buildings, Journal of the American Planning Association. doi.
10.1080/01944363.2015.1134275
CE292-16
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CE293-16
IECC: CA101.1 (New).
Proposed Change as Submitted
Proponent : Kathleen Petrie, City of Seattle, Department of Construction and Inspections, representing City of Seattle,
Department of Construction and Inspections (kathleen.petrie@seattle.gov)
2015 International Energy Conservation Code
Add new text as follows:
APPENDIX CA Renewable Energy
CA101.1 On-site renewable energy systems Each new commercial building or addition larger than 5,000 square feet of
gross conditioned floor area shall include a renewable energy generation system consisting of not less than 70 Watts rated
peak photovoltaic energy production, or 240 kBtu of annual solar water heating energy production, per 1,000 square feet of
conditioned floor area or fraction thereof. For buildings over 5 stories in height, the conditioned area for this calculation shall be
based on the conditioned area of the largest 5 above-grade stories in the building. Where the on-site renewable energy option
in Section C406 is selected, the energy required this section shall be in addition to that required by Section C406.
Exception: Approved alternative approaches that achieve the on-site renewable energy requirements.
Reason: This proposal provides a new Appendix for the commercial portion of the International Energy Conservation Code
which would be available to jurisdictions wanting to adopt renewable energy requirements for new commercial buildings and
additions greater than 5,000 square feet. This proposal continues to move renewable energy into mainstream practice for the
design and construction industries which helps to decrease the demand on utilities nationally. The benefit to the owner or
tenant is lower utility bills. This language does not increase enforcement efforts because the review and inspection process for
mechanical and renewable energy systems is currently standard practice.
The Washington State Building Code Council recently voted in favor of including this appendix in the 2015 Washington State
Energy Code (to be confirmed by the Washington State Legislature). This requirement has been in the main body of the
Seattle Energy Code since 2012.
Language has been added to ensure the requirements of the appendix do not conflict with Section C406. If the on-site
renewable energy option in Section C406 is selected, both requirements are cumulative.

Cost Impact: Will increase the cost of construction
A report completed by Bloomberg (February 25, 2015: http://www.bloomberg.com/news/articles/2015-02-25/in-the-time-it-takesto-read-this-story-another-solar-project-will-go-up (http://www.bloomberg.com/news/articles/2015-02-25/in-the-time-it-takes-toread-this-story-another-solar-project-will-go-up)), supports that the average installed cost is $3.50 per watt and expected to fall
below $3.00 per watt during the 2015 code cycle (2016 - 2021). If you multiply $3.50 per watt times 70 watts rated peak
photovoltaic energy production per 1,000 square feet of conditioned space, then the conservative resulting installation cost
would be $245 per 1,000 square feet based on this proposal.
Rebates and subsidies will also reduce up-front costs. In 2016, the federal rebate for photovoltaic systems drops to 10% which
will lower the effective cost from $245 to $220 per 1000 SF of floor area. There may also be state and local subsidies helping
to offset costs.
In addition, there are also rates of return based on energy generation which will vary nationally. In Seattle, 1 watt of PV
produces about 1 kWh of electricity per year, which provides an average return of 7 cents per year: $.07 X 70 Watts = $4.90
per 1000 SF.

CE293-16 :
APPENDIX CPETRIE11953
Public Hearing Results
Committee Action:
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Committee Reason: The proposal needs more work and should be brought back in a public comment. The proposal does not
indicate that the energy generated is used by the building or the site.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Kathleen Petrie, representing Seattle Department of Construction and Inpsections
(kathleen.petrie@seattle.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
CA101.1 On-site renewable energy systems Each new commercial building or addition larger than 5,000 square feet of
gross conditioned floor area shall include a renewable energy generation system consisting of not less than 70 Watts rated
peak photovoltaic energy production, or 240 kBtu Btu of annual solar water heating energy production, per 1,000 square feet of
conditioned floor area or fraction thereof. For buildings over 5 stories in height, the conditioned area for this calculation shall be
based on the conditioned area of the largest 5 above-grade stories in the building. Where the on-site renewable energy option
in Section C406 is selected, the renewable energy generation required this section shall be in addition to that required by
Section C406 C406.5.
Exception: Approved One additional energy efficiency package option selected from the list in Section C406.1 is an
alternative approaches that to achieve the on-site renewable energy requirements system required by this section.
Commenter's Reason:
This exception provides an alternate but comperable path toward achieving a reduction in building energy use when the
installation of a renewable on-site energy system is not a viable option. In cases where shadow projection or roof obstructions
become a hinderance, this revision allows for design flexibility. In addition, by pointing back toward the code, the code official is
no longer in the position of having to determine if the alternate path is equal to the original renewable requirement

CE293-16
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CE294-16
IECC: (New), XA101 (New), XA101.1 (New), XA102 (New), XA103 (New), XA103.1 (New), XA103.2 (New), XA103.3 (New),
XA103.4 (New), XA103.5 (New), XA103.6 (New), XA103.7 (New), XA103.8 (New).
Proposed Change as Submitted
Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries Association (SEIA) (joecainpe@aol.com)
2015 International Energy Conservation Code
Add new text as follows:
APPENDIX (X) Solar Ready Zone - Commercial.
(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.)
SECTION XA101 Scope.
XA101.1 General. These provisions shall be applicable for new construction where solar ready provisions are required.
Add new definition as follows:
SECTION XA102 GENERAL DEFINITIONS
SOLAR READY ZONE. A section or sections of the roof or building overhang designated and reserved for the future
installation of a solar photovoltaic or solar thermal system.
Add new text as follows:
SECTION XA103 SOLAR READY ZONE
XA103.1 General. A solar ready zone shall be located on the roof of buildings that are five stories or less in height above
grade plane, and are oriented between 110 degrees and 270 degrees of true north or have low-slope roofs. Solar ready zones
shall comply with Sections XA103.2 through XA103.8.
Exceptions:
1. A building with a permanently installed on-site renewable energy system.
2. A building with a solar ready zone that is shaded for more than 70 percent of daylight hours annually.
3. A building where the licensed design professional certifies that the incident solar radiation available to the building is
not suitable for a solar ready zone
4. A building where the licensed design professional certifies that the solar zone area required by Section XA103.3 cannot
be met because of extensive rooftop equipment, skylights, vegetative roof areas or other obstructions.
XA103.2 Construction document requirements for solar ready zone. Construction documents shall indicate the solar
ready zone.
XA103.3 Solar ready zone area. The total solar ready zone area shall be not less than 40% of the roof area calculated as
the horizontally projected gross roof area less the area covered by skylights, occupied roof decks, vegetative roof areas and
mandatory access or set back areas as required by the International Fire Code. The solar ready zone shall be a single area
or smaller separated sub-zone areas. Each sub-zone shall be not less than 5 feet in width in the narrowest dimension.
XA103.4 Obstructions. Solar ready zones shall be free from obstructions, including pipes, vents, ducts, HVAC equipment,
skylights, and roof mounted equipment.
XA103.5 Roof loads and documentation. A collateral dead load of not less than 5 pounds per square foot (5 psf) shall be
included in the gravity and lateral design calculations for the solar ready zone. The structural design loads for roof dead load
and roof live load shall be indicated on the construction documents.
XA103.6 Interconnection pathway. Construction documents shall indicate pathways for routing of conduit or piping from the
solar ready zone to the electrical service panel or service hot water system.
XA103.7 Electrical service reserved space. The main electrical service panel shall have a reserved space to allow
installation of a dual pole circuit breaker for future solar electric installation and shall be labeled "For Future Solar Electric". The
reserved space shall be positioned at the end of the panel that is opposite from the panel supply conductor connection.
XA103.8 Construction documentation certificate. A permanent certificate, indicating the solar ready zone and other
requirements of this section, shall be posted near the electrical distribution panel, water heater or other conspicuous location
by the builder or registered design professional.
Reason: This proposal adds a new non-mandatory Appendix to the IECC – Commercial Code.
Many building departments have been mandated by local regulations to accelerate permits and inspections for solar
installations. Having important information and documentation available to the building department, solar contractor and
building owner will assist in supporting the accelerated working environment many municipalities have mandated. It also
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provides uniform guidance for those jurisdictions where solar ready ordinances are under consideration.
This proposal is intended to identify the areas of a commercial building roof, called the solar ready zone, for potential future
installation of renewable energy systems. This proposal requires documenting necessary solar ready zone information on the
plans, some of which may already be required in permit construction requirements. This proposal also requires the builder to
post specific information about the building for use by the building owners(s).
The proposed language follows similar language from the 2015 IRC Appendix U. This proposal does not require the installation
of conduit, pre wiring, or pre-plumbing. It does not require any specific physical orientation of the commercial building. It does
not require the redesign of plans.

Cost Impact: Will increase the cost of construction
The cost impact of this proposal is minimal, with increased cost due to the design professional's determination of the suitability
of a solar ready zone on the building. The requirement for 5 psf collateral dead load in the solar ready zone could require a
modest increase in strength of some bending members and some lateral design elements, resulting in some proportionately
small incremental cost.
CE294-16 :
APPENDIX XCAIN13525
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The proposal provides guidance for those who want solar-ready guidance.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Energy Conservation Code
XA103.3 Solar ready zone area. The total solar ready zone area shall be not less than 40% of the roof area calculated as the
horizontally projected gross roof area less the area covered by skylights, occupied roof decks, vegetative roof areas and
mandatory access or set back areas as required by the International Fire Code. The solar ready zone shall be a single area
or smaller separated sub-zone areas. Each sub-zone shall be not less than 5 feet (1.524 m) in width in the narrowest
dimension.
XA103.4 Obstructions. Solar ready zones shall be free from obstructions, including pipes, vents, ducts, HVAC equipment,
skylights, and other roof mounted equipment.
XA103.5 Roof loads and documentation. A collateral dead load of not less than 5 pounds per square foot (5 psf) (24.41
kg/m2) shall be included in the gravity and lateral design calculations for the solar ready zone. The structural design loads for
roof dead load and roof live load shall be indicated on the construction documents.
XA103.6 Interconnection pathway. Construction documents shall indicate pathways for routing of conduit or piping from the
solar ready zone to the electrical service panel or , service hot water system, or space heating system.
Commenter's Reason: The proposed modifications provide clarification for some of the sections, and provides the addition
that solar thermal energy can be used for space heating as well as water heating in a building.
CE294-16
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CE296-16
IECC: C405.7 (New).
Proposed Change as Submitted
Proponent : Marilyn Williams, National Electrical Manufacturers Association, representing National Electrical Manfuacturers
Association (mar_williams@nema.org)
2015 International Energy Conservation Code
Add new text as follows:
C405.7 Controlled receptacles Automatic controls shall be provided for not less than 50% of all 125 volt 15- and 20-Ampere
receptacles in private offices, conference rooms, printing and copying rooms, break rooms, classrooms and individual
workstations in Group B and E occupancies and for not less than 25% of branch circuits installed to supply electrical power to
modular furniture in Group B and E occupancies. Such controlled receptacles shall be uniformly distributed throughout each
space. The automatic controls shall be one of the following:
1. An automatic control that is capable of operating on a scheduled basis using a time-of-day operated control device, or
system, that will turn off receptacles at specific programmed times and that provides for an independent program schedule for
2
control zones that do not exceed 5,000 ft in area and do not include area on more than one story.
2. An automatic control that is an occupant sensor that is capable of turning off receptacles within 30 minutes of all occupants
leaving a space.
3. An automatic control that utilizes an automated signal from another control or alarm system that is capable of turning off
receptacles within 30 minutes after determining that the area served is unoccupied.
Exception: Automatic receptacle controls need not be provided in specific spaces where approved, based on the need for
continuous power to receptacles for safety or security reasons associated with the space.
Reason: Harmonization with the requirements of ASHRAR 90.1, CA Title 24.
Cost Impact: Will increase the cost of construction
The requirement will increase cost due to the automatic control components that will be added to the controlled receptacle.
However, this added cost will be recovered in the reduction of energy cost from automatically switching off electrical loads
when they are not needed.

CE296-16 :
C405.7 (NEW)WILLIAMS13643
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is safety concern for the increased use of extension cords and relocatable power taps and the
overloading of circuits. Users will connect all loads to the one receptacle that remains powered. There is no requirement for the
distribution of receptacle outlets in office spaces.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Association
(mar_williams@nema.org) requests Approve as Submitted.
Commenter's Reason: Rationale:
Research of controlled receptacles impact on energy conservation shows overwhelmingly the benefit of their use. No adverse
safety impact was noted in any of the studies listed below. Besides, the NEC mandates overcurrent protection that would
preclude overloading any branch circuit.
Examples include
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1. A CASE initiative study utilized for the CA T24-2013 inclusion of receptacle control found:
2. Smaller, 10,000 sqft office buildings, annual electrical savings was 4,900kwh/yr and a demand savings of 1.97kw. Based
on installed costs and utilization of lighting control system elements already installed to support the plug load control,
simple payback was 4.2 years.
3. Larger 175,000 sqft office building, annual electrical savings was 107,000kwh/yr and demand savings of 23.6kw with a
simple payback calculated at 2.4 years
4. Miscellaneous Energy Loads in Buildings report number A133 of June 2013 by ACEEE extensively studied the growing
energy consumption and demand which receptacle loads will play in the future as other energy efficiency of lighting,
HVAC, envelope continues to be driven down by codes and advancement in technology. It states "After space
conditioning, MELS are the biggest category of energy use in buildings."..."For instance, saving 50% of the energy from
MELSs is approximately equivalent to eliminating U.S. oil imports from the Middle East." Regardless of the known benefits
of receptacle control requirements in ASHRAE 90.1, California Title 24 and the state of Washington code, the IECC has no
requirements to address this growing energy consumption category. Proven receptacle control technologies and payback
should be implemented if it is to address this growing energy consumption category. The study highlights a move to more
efficient products on the market would make a substantial impact, yet building energy efficiency codes are limited in
driving consumer purchases and overcoming first costs of less efficient products in many cases. Therefore receptacle
control is a safety net for efficiency and reduces energy consumption on efficient and less efficient receptacle powered
devices alike.
5. GSA Green Proving Ground Program study conducted in 8 buildings with monitored receptacle control through market
available plug strips found "Results underscored the effectiveness of schedyukle-based functionality, which reduce plug
loads at workstations by 26%, even through advanced computer power management was already in place, and nearly
50% in printer room and kitchens." In the study buildings Receptacle loads averaged 21% of building energy use and
monitored more than 295 devices over three different test periods to validate the findings. It found payback through timer
scheduled control of kitchens of 0.7 years, printer rooms of 1.1 years and miscellaneous devices in 4.1 years. At
workstations, payback was 7.8 years.
6. Study done on "office Space Plug Load Profiles and Energy Savings Interventions" at the University of Idaho and
presented at the ACEEE summer Study in 2012 found that average savings of 0.60 kWh/SF Yr with plug strip control
interventions. This study provided guidance for utility programs to assist with development of plug load efficiency
measures and was based on a more detailed report, "Plug Load Profiles" (Acker, B. et. al. 2012)
7. The DOE Better Buildings program issued a December 2015 "Decision Guides for Plug and Process Loads Controls" to
help educate and guide decision processes for effective receptacle based load control. It highlights that "Plug and Process
Loads" account for 33% of the total energy consumed by commercial buildings. It sites seven decision strategies including
that of Integrated plug load controls with other building systems as one of the largest for energy savings across most
building types for whole-building retrofit and new construction categories.

CE296-16
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WUIC3-16
IWUIC: 504.5.
Proposed Change as Submitted
Proponent : David Tyree, representing American Wood Council
(dtyree@awc.org)
2015 International Wildland-Urban Interface Code
Add new text as follows:
504.5 Exterior walls. Exterior walls of buildings or structures shall be
constructed with one of the following methods:
1. Materials approved for not less than 1-hour fire-resistance-rated
construction on the exterior side.
2. Approved noncombustible materials.
3. Heavy timber or log wall construction.
4. Fire-retardant-treated wood on the exterior side. The fire-retardanttreated wood shall be labeled for exterior use and meet the requirements
of Section 2303.2 of the International Building Code.
5. Ignition-resistant materials on the exterior side.
6. Wall assemblies tested in accordance with ASTM E2707 for 10-minutes
direct flame contact exposure provided there is absence of flame
penetration through the wall and absence of glowing combustion on the
interior surface of the assembly at the end of 70 minutes; 10 minutes of
direct flame contact followed by 60 minutes of observation time.
Such material shall extend from the top of the foundation to the underside of
the roof sheathing.

Architectural trim, embellishments, roof or wall top cornice projections, rafter
ends, fascias, gutters, and eave construction shall not be considered part of the
exterior wall and shall comply with other applicable provisions of this code.
Reference standards type: This reference standard is new to the ICC Code
Books
Add new standard(s) as follows:
ASTM E 2707-15 Standard Test Method for Determining Fire Penetration of
Exterior Wall Assemblies Using a Direct Flame Impingement Exposure
Reason: Performance criteria for exterior walls will make sure no material that
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performs well will be excluded, and conversely that no material which does not
perform will be included. The ASTM standard proposed was developed as a
consequence of wild fire experience in the state of California, and mirror the
standards of the California State Fire Marshal's office. The propsoed acceptance
criteria are consistent with that used for regulation in the State of California. This
change would make clause 504.5 functionally equivalent to Clause 707A.3(5),
Chapter 7A-Materials and Construction Methods for Exterior Wildfire Exposure of
the California Building Code 2013.
Cost Impact: Will increase the cost of construction
Adds performance ASTM stds to existing code consistent with CA IW codes.

WUIC3-16 : 504.5TYREE12721
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the proposed new standard does
not include necessary provisions for the weathering of wood materials and it is not
applicable to the current code section.
Assembly Motion:
Online Vote Results:
Support: 39.2% (138) Oppose: 60.8% (214)
Assembly Action:

As Submitted
Failed
None

Individual Consideration Agenda
Public Comment 1:
Proponent : Howard Stacy, California Redwood Association, representing
California Redwood Association (howard.stacy@priestassociates.com);
David Tyree, representing American Wood Council (dtyree@awc.org)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Wildland-Urban Interface Code
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504.5 Exterior walls. Exterior walls of buildings or structures shall be
constructed with one of the following methods:
1. Materials approved for not less than 1-hour fire-resistance-rated
construction on the exterior side.
2. Approved noncombustible materials.
3. Heavy timber or log wall construction.
4. Fire-retardant-treated wood on the exterior side. The fire-retardanttreated wood shall be labeled for exterior use and meet the requirements
of Section 2303.2 of the International Building Code.
5. Ignition-resistant materials on the exterior side.
6. Wall assemblies tested in accordance with ASTM E2707 for 10-minutes
direct flame contact exposure provided there is absence of flame
penetration through the wall and absence of glowing combustion on the
interior surface of the assembly at the end of 70 minutes; 10 minutes of
direct flame contact followed by 60 minutes of observation time. Prior to
testing, the material shall be weathered in accordance with the applicable
standard specified for the product.
Such material shall extend from the top of the foundation to the underside of the
roof sheathing.
Architectural trim, embellishments, roof or wall top cornice projections, rafter
ends, fascias, gutters, and eave construction shall not be considered part of the
exterior wall and shall comply with other applicable provisions of this code.
Commenter's Reason:
STACY: This public comment is submitted in support of the addition of ASTM
E2707 "Standard Test Method for Determining Fire Penetration of Exterior Wall
Assemblies Using a Direct Flame Impingement Exposure", with the conditions of
acceptance as set forth in the California State Fire Marshal Standard SFM 127A-1, to the allowances for Exterior Walls listed in IWUIC Section 504.5. ASTM
E2707 closely adheres to the test procedures described in 12-7A-1. Through the
consensus standardization process, refinements were made to SFM 12-7A-1 to
provide for an acceptable level of repeatablility (within lab) and reproducibility
(between labs). This test method provides a definitive set of procedures for the
evaluation and measurement of the resistance to fire penetration (burn-through)
into the wall cavity of exterior wall structures from direct flame impingment from
the combustion of flaming materials adjacent to the structure. The measurement
of fire penetration through the wall (fire resistance) is considered of greater
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importance than surface flammability (the fire must be prevented from penetrating
the structure). The resistance to burn-through penetration of the exterior wall
covering or the outside layer of the exterior wall assembly into the wall cavity is
measured by the observation of sustained flaming on the unexposed side of the
exterior wall covering, or the presence of sustained smoldering 1 hour after the
termination of the open flame exposure. From fire service field reports, the
persistance of smoldering combustion within the wall cavity has led to loss of
structures long after they had been considered safe.
Even though noncombustible cladding is prescriptively permitted in the
referenced code section, the testing of a fiber cement panel product using the
ASTM E2707/12-7A-1 methodology has resulted in test failure either due to flame
penetration occurring through a crack in the panel, or by the conduction of heat
through the noncombustible panel causing ignition of a stud behind the siding.
From this, the test method has demonstrated the ability to screen for a condition
where a "prescriptively allowed" product actually failed to meet the test conditions
and criteria, providing support to the contention that the addition of the test to the
exterior wall allowances presents a sufficient level of rigor and will not detract
from the intent of the IWUIC code.
TYREE: Following the October 1991 Oakland Hills Fire, the California Building
Standards Commission formed a working group to assist the State Fire Marshal's
Office (SFM) conduct fire research and develop regulatory measures to mitigate
property damage from Wildland Urban Interface fires. As a result, California
Building Code, Chapter 7A-Wildland-Urban Interface Code was created. The
provisions and standards contained within Chapter 7A have been used
successfully since 2008 in resisting WUI fires. The recently approved ASTM
consensus standard E2707 is identical to the test method used for exterior siding
in California Building Code, Chapter 7A. This ASTM standard is specifically
written to provide a consensus-based test method for accessing the fire
performance of an exterior wall assembly under a simulated WUI fire scenario.
Opponents of this proposal stated at the Committee Action Hearings and have
contended that there are no pass/fail criteria contained within ASTM E2707. This
is true; however, "ASTM POLICY DOES NOT ALLOW FOR ACCEPTANCE
CRITERIA IN FIRE TEST STANDARDS". Consensus standards-writing
organizations such as ASTM are not in the position to judge the "acceptability" of
products; the development of acceptance criteria is the responsibility of the codewriting bodies. The acceptance criteria are explicitly provided within item 6 of this
proposal and are consistent with the same criteria found in the California WUI
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Standard. The fire exposure in ASTM E2707, coupled with the proposed
acceptance criteria is a robust fire performance based methology to assess fire
penetration during a WUI event. This methology offers assemblies to be used on
the exterior walls that have a higher level of fire protection than would be
provided by other wall assemblies currently permitted in this section. As an
example, exterior walls constructed with non-combustible exterior wall coverings
have been shown to fail the ASTM E2707 test. This in itself supports the fact that
the inclusion of ASTM E2707 in this section will not reduce the fire performance
of the exterior walls of the current code provisions as claimed by opponents of
this proposal. ASTM E2707 is the only test standard which has been created to
address Wildland Urban Interface fires on exterior walls.
During the Committee Action Hearings, the committee recommended disapproval
of this item because it did not contain any requirements for weathering of the
materials prior to testing. The committee was correct in pointing out that ASTM
E2707 only recommends a weathering test and does not specifically state a
weathering test is required. A sentence has been added to the proposal which
requires the wall material to be weathered prior to testing.

Proponent : Marcelo Hirschler, representing GBH International
(gbhint@aol.com) requests Disapprove.
Commenter's Reason:
This proposal recommends a lowering of fire safety because it can be met by
some untreated wood materials, such as redwood and a number of other wood
species.
The CA SFM standards that were eventually converted into ASTM standards
were developed following the 1991 California Oakland Hills fires and were
considered when the IWUIC code was developed. The concept of ignitionresistant materials (which represent the current IWUIC requirements) were
developed much later when it became clear that added fire safety would be
required in the wildland areas and that the CA SFM standards did not provide
sufficient fire safety.
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Moreover, both fire retardant treated wood and ignition resistant materials must
comply with a weathering test to ensure that the fire performance remains the
same after weathering (for example after rain) while the proposed new sections
are silent on weathering, meaning that they do not require weathering.

Proponent : Joseph Holland, representing Hoover Treated Wood Products
(jholland@frtw.com) requests Disapprove.
Commenter's Reason: The proponent asked for online assembly action. The
committee action was overwhelming sustained 61 percent to 39 percent by the
online voters.
The purpose of the code is to harden the exterior of the structure against a
wildfire. The committee action to disapprove was based in part on the fact the
inclusion of this standard will allow materials that cannot pass the flame spread
requirements of ASTM E84 or ASTM E2768. In addition the the WUI code
requires materials must be tested for a thirty minute duration using E84 or
E2768. During that time period the flame front cannot progress more than 10.5
feet beyond the centerline of the burners. Again, materials that cannot pass the
the 10.5 foot limitation would be permitted if this standard is recommended for
approval.

WUIC3-16
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WUIC4-16
IWUIC: 504.7.
Proposed Change as Submitted
Proponent : David Tyree, representing American Wood Council
(dtyree@awc.org); Bradford Douglas, representing American Wood Council
(bdouglas@awc.org)
2015 International Wildland-Urban Interface Code
Revise as follows:
504.7 Appendages and projections. Walking surface elements ofUnenclosed
unenclosed accessory structures attached to buildings with habitable spaces and
projections, such as decks, shall be not less than 1-hour fire-resistance-rated
construction, heavy timber construction or constructed of one of the following:
1. A minimum of 1-hour fire resistance rated construction
2. Heavy timber construction
3. ApprovedApproved noncombustible non-combustible materials.
4. Fire-retardant-treated wood identified for exterior use and meeting the
requirements of Section 2303.2 of the International Building Code.
5. Ignition-resistant building materials in accordance with Section 503.2.
6. Material that has been tested in accordance with ASTM E2632 and
ASTM E2726 and meet the following acceptance criteria:
6.1 ASTM E2632: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and effective net peak heat
release rate of not more than 25kW/ft2 and absence of melting and
dripping particles that are still burning when reaching the floor.
6.2. ASTM E2726: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and absence of melting and
dripping particles that are still burning when reaching the floor.
7. Material that has been tested in accordance with ASTM E2632 and
ASTM E84 and meet the following acceptance criteria:
7.1 ASTM E2632: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and effective net peak heat
release rate of not more than 25kW/ft2 and absence of melting and
dripping particles that are still burning when reaching the floor.
7.2. ASTM E84: Material shall exhibit a flame spread index not
exceeding 75 (Class B).
Reference standards type: This reference standard is new to the ICC Code
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Books
Add new standard(s) as follows:
ASTM E2632/E2632M-13 Standard Test Method for Evaluating the Under-Deck
Fire Test Response of Deck Materials

Reason: This proposal regulates the walking surfaces only of unenclosed
appendages, since it is the element that would permit the spread of fire, rather
than the underlying structure of decks and open porches which are larger in
dimension and spaced apart. Investigations from structures and appendages
exposed to wildland urban interface fires have not identified framing material for
appendages as posing an additional risk. Accordingly, the State of California
regulates the walking surface of appendages only.
Proposed alternative 6 would permit decking material that meets the stated
acceptance criteria when tested in accordance with the two ASTM deck fire test
standards, for under-deck exposure and over-deck brand exposure. Alternative 6
is functionally equivalent to Clause 709A.3(1), Chapter 7A-Materials and
Construction Methods for Exterior Wildfire Exposure of the California Building
Code 2013. The ASTM under deck fire test standard, E 2632, is already a
referenced standard. The ASTM over-deck brand test method, E 2726, proposed
to be added to the reference standard list.
Proposed alternative 7 would permit decking material that meets the stated
acceptance criteria when tested in accordance with ASTM under-deck fire test
standard, and Class B flame spread. Alternative 7 is functionally equivalent to
Clause 709A.3(4), Chapter 7A-Materials and Construction Methods for Exterior
Wildfire Exposure of the California Building Code 2013. The ASTM under deck
fire test standard, E 2632, and ASTM flame spread test standard, E84 are
already referenced standards.
ASTM test standards do not set acceptance criteria while the technically
equivalent California State Fire Marshal test standards do. The proposed
acceptance criteria are those contained in SFM Standards 12-7A-4 (under deck)
and 12-7A-5 (over deck).

Cost Impact: Will not increase the cost of construction
Proposal references ASTM Standards which give an alternative procedure which
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when used, will not increase the cost over existing code requirements.
WUIC4-16 : 504.7TYREE13414
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the proposed new standard does
not include walking surfaces and it reduces the current requirements without
substantiation.
Assembly Motion:
Online Vote Results:
Support: 38.98% (138) Oppose: 61.02% (216)
Assembly Action:

As Submitted
Failed
None

Individual Consideration Agenda
Public Comment 1:
Proponent : Howard Stacy, Priest & Associates Consulting, representing
California Redwood Association (howard.stacy@priestassociates.com);
David Tyree, representing American Wood Council (dtyree@awc.org)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Wildland-Urban Interface Code
504.7 Appendages and projections. Walking surface elements of unenclosed
accessory structures Unenclosed accessory structures attached to buildings with
habitable spaces and projections, such as decks, shall be constructed of one of
the following:
1. A minimum of 1-hour fire resistance rated construction
2. Heavy timber construction
3. Approved non-combustible materials.
4. Fire-retardant-treated wood identified for exterior use and meeting the
requirements of Section 2303.2 of the International Building Code.
5. Ignition-resistant building materials in accordance with Section 503.2.
6. Material that has been tested in accordance with ASTM E2632 and
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ASTM E2726 and meet the following acceptance criteria:
6.1 ASTM E2632: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and effective net peak heat
release rate of not more than 25kW/ft2 and absence of melting and
dripping particles that are still burning when reaching the floor.
6.2. ASTM E2726: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and absence of melting and
dripping particles that are still burning when reaching the floor.
7. Material that has been tested in accordance with ASTM E2632 and
ASTM E84 and meet the following acceptance criteria:
7.1 ASTM E2632: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and effective net peak heat
release rate of not more than 25kW/ft2 and absence of melting and
dripping particles that are still burning when reaching the floor.
7.2. ASTM E84: Material shall exhibit a flame spread index not
exceeding 75 (Class B).
504.7.1 Decking. The walking surface of decks, porches, balconies and stairs
shall comply with the requirements of this section and be constructed with one of
the following materials:
1. Ignition-resistant building materials in accordance with Section 503.2.
2. Fire-retardant-treated wood identified for exterior use and meeting the
requirements of Section 2303.2 of the International Building Code.
3. Approved noncombustible materials.
4. Materials that have been tested in accordance with ASTM E2632 and meet the
following requirements:
4.1 Peak heat release rate of not more than 25 kW/ft² when tested in accordance
with ASTM E2632 and,
4.2 If abutting an exterior wall, the portion of the exterior wall abutting the walking
surface shall be covered with an approved noncombustible or ignition-resistant
material to a minimum height of 24 inches above the walking surface.
Commenter's Reason:
STACY: ASTM Standard E2632 "Standard Test Method for Evaluating the
Under-Deck Fire Test Response of Deck Materials" was developed by ASTM
Subcommittee E05.14 on External Fire Exposures, part of ASTM International
Committee E05 on Fire Standards. This method closely adheres to the California
SFM Method 12-7A-4A test procedure. Through the consensus standardization
process, the standard procedures described in ASTM E2632 were developed as
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refinements to the CSFM 12-7A-4A methods to provide for an acceptable level of
repeatability (within lab) and reproducibility (between labs). The fundamental
elements of the two test methods are identical. The "acceptance criteria" of 127A-4A is included in the proposed code change language. The test measures the
magnitude of the fire (in terms of peak heat release) both during and after flame
exposure. This test is used by a number of major fire testing laboratories.
The major concern about the ignition of decking is the hazard that is presented to
the neighboring structure. This method addresses the exposure of a simulated
deck assembly to the direct impact of the plume from a burner flame, equivalent
in the fire intensity and length of exposure produced by 1 kg of paper trash. The
burner flame is situated beneath the test deck structure to simulate a "worst
case" exposure configuration. The flame plume completely immerses the
underside of the deck assembly, with flames extending vertically through the
gaps in the deck boards.
From extensive personal laboratory experience with the testing of many dozens
of decking products using this method, it has been consistently observed that
products meeting the conditions of acceptance as referenced in the proposed
code change produce a limited level of heat release during the flame exposure,
with flames self-extinguishing shortly after the flame source is removed. The
method successfully differentiates "passing" products from those where
sustained flaming and progressive fire growth occurs, presenting an
unacceptable ignition hazard to the adjoining structure.
TYREE: ASTM Standard E2632 "Standard Test Method for Evaluating the
Under-Deck Fire Test Response of Deck Materials" was developed by ASTM
Subcommittee E05.14 on External Fire Exposures, part of ASTM International
Committee E05 on Fire Standards. This test method is identical to the California
SFM Method 12-7A-4A test procedure. Opponents of this proposal stated at the
Committee Action Hearings that there is no pass/fail criteria contained in ASTM
E2632. This is true. However, "ASTM POLICY DOES NOT ALLOW FOR
ACCEPTANCE CRITERIA IN FIRE TEST STANDARDS". Consensus standards
writing organizations such as ASTM are not in the position to judge the
"acceptability" of products; the development of acceptance criteria is the
responsibility of the code-writing bodies. Consensus standards-writing
organizations do not wish to usurp the code-writing bodies' authority to develop
"acceptance criteria". The acceptance criterion provided in item 4.1 of this
proposal are consistent with the same criterion found in the California WUI
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Standard 12-7A-4A. The test measures the magnitude of the fire (in terms of
peak heat release) both during and after flame exposure. This test is used by a
number of major fire testing laboratories.
The fire exposure in ASTM E2632, coupled with the proposed acceptance
criterion provide a performance-based methodology to assess fire performance of
exterior decks during a WUI fire event. Restrictions on the lower 24 inches of an
abutting exterior wall surface to be required to have a non-combustible or
iginition-resistant surface is additionally required to address where burning
embers may accumulate at the intersection of the walking surface and, if any, the
abutting exterior wall.

Analysis: Note that Public Comments for WUIC4-16, WUIC5-16 and WUIC7-16
are similar in content and actions on these proposals should be consistent where
applicable.
Proponent : Marcelo Hirschler, representing GBH International
(gbhint@aol.com) requests Disapprove.
Commenter's Reason:
This proposal recommends a lowering of fire safety because it can be met by
some untreated wood materials, such as redwood and a number of other wood
species. As an example of the disparity with the earlier requirements, both items 4
and 5 (fire retardant treated wood and ignition resistant materials) require
materials that meet the "extended" ASTM E84 test (30 minute test) with a flame
spread index of 25 and a flame front that does not progress more than 10 and a
half feet beyond the centerline of the burners. On the other hand item 7 states
that the requirements for ASTM E84 (and using the 10 minute test duration only)
are a flame spread index of 75 (much more than 25).
Moreover, both fire retardant treated wood and ignition resistant materials must
comply with a weathering test to ensure that the fire performance remains the
same after weathering (for example after rain) while the proposed new sections
are silent on weathering, meaning that they do not require weathering.
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The CA SFM standards that were eventually converted into ASTM standards
were developed following the 1991 California Oakland Hills fires and were
considered when the IWUIC code was developed. The concept of ignitionresistant materials (which represent the current IWUIC requirements) were
developed much later when it became clear that added fire safety would be
required in the wildland areas and that the CA SFM standards did not provide
sufficient fire safety.

Proponent : Joseph Holland, representing Hoover Treated Wood Products
(jholland@frtw.com) requests Disapprove.
Commenter's Reason: The proponent asked for online assembly action. The
committee action was overwhelming sustained 61 percent to 39 percent by the
online voters..
The purpose of the code is to harden the exterior of the structure against a
wildfire. The committee action to disapprove was based in part on the fact the
inclusion of this standard will allow materials that cannot pass the flame spread
requirements of ASTM E84 or ASTM E2768. In addition the the WUI code
requires materials must be tested for a thirty minute duration using E84 or E2768.
During that time period the flame front cannot progress more than 10.5 feet
beyond the centerline of the burners. Again, materials that cannot pass the the
10.5 foot limitation w ould be permitted if this standard is recommended for
approval.

WUIC4-16
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WUIC5-16
IWUIC: 504.7, 505.7.
Proposed Change as Submitted
Proponent : John Woestman, Kellen, representing Composite Lumber
Manufacturers Association (jwoestman@kellencompany.com)
2015 International Wildland-Urban Interface Code
Add new text as follows:
504.7 Appendages and projections. Unenclosed accessory structuresattached
to buildings with habitable spaces and projections, such as decks, shall be not
less than 1-hour fire-resistance-rated construction, heavy timber construction or
constructed of one of the following:
1. Approved noncombustiblematerials.
2. Fire-retardant-treated wood identified for exterior use and meeting the
requirements of Section 2303.2 of the International Building Code.
3. Ignition-resistant building materials in accordance with Section 503.2.
4. Plastic composite deck boards and stair treads which comply with ASTM
D7032 and comply with at least one of the methods below:
4.1.Weathered in accordance with ASTM D7032 and tested in
accordance with ASTM E1354 with a radiant heat flux of 35
kW/m2 and an electric spark igniter. The weathering shall not
decrease the time to ignition by more than 20%, and shall not
increase the effective heat of combustion by more than 20%,
and shall not increase the peak heat release rate by more than
25%. After demonstrating satisfactory effects of weathering,
tested in accordance with ASTM E2632 / E2632M with a peak
heat release rate no greater than 25 kW/ft2 (269 kW/m2).
4.2.After weathering as prescribed by ASTM D7032, tested in
accordance with ASTM E2632 / E2632M with a peak heat
release rate no greater than 25 kW/ft2 (269 kW/m2)..
505.7 Appendages and projections. Unenclosed accessory structuresattached
to buildings with habitable spaces and projections, such as decks, shall be not
less than 1-hour fire-resistance-rated construction, heavy timber construction or
constructed of one of the following:
1. Approved noncombustiblematerials.
2. Fire-retardant-treated wood identified for exterior use and meeting the
requirements of Section 2303.2 of the International Building Code.
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3. Ignition-resistant building materials in accordance with Section 503.2.
4. Plastic composite deck boards and stair treads which comply with ASTM
D7032 and comply with at least one of the methods below:
4.1.Weathered in accordance with ASTM D7032 and tested in
accordance with ASTM E1354 with a radiant heat flux of 35
kW/m2 and an electric spark igniter. The weathering shall not
decrease the time to ignition by more than 20%, and shall not
increase the effective heat of combustion by more than 20%,
and shall not increase the peak heat release rate by more than
25%. After demonstrating satisfactory effects of weathering,
tested in accordance with ASTM E2632 / E2632M with a peak
heat release rate no greater than 25 kW/ft2 (269 kW/m2).
4.2.After weathering as prescribed by ASTM D7032, tested in
accordance with ASTM E2632 / E2632M with a peak heat
release rate no greater than 25 kW/ft2 (269 kW/m2).
Reason:
Reason
This proposal seeks to introduce practical and realistic performance
requirements for plastic composites used for construction of exterior decks
(appendages and projections) in wildland-urban interface areas. This proposal
introduces ASTM E2632, commonly known as the under-deck fire test, to the
IWUIC. This proposal is limited to plastic composite deck boards and stair treads
and is focused on products which have already demonstrated compliance to
ASTM D7032, as required by the IBC and the IRC.
This proposal explicitly requires the fire testing to evaluate the effects of
weathering. Test option 4.1 requires comparing the before-weathering fire
performance with the after-weathering fire performance of the deck material using
the cone calorimeter (ASTM E1354 test). If the before and after small-scale cone
calorimeter fire test demonstrates the fire performance of the decking material is
not adversely affected by weathering, then the larger scale ASTM E2632 test
evaluates the fire performance of the deck material. Test option 4.2 allows the
manufacture the more expensive option of weathering adequate deck material to
conduct the ASTM E2632 test on weathered deck material.
The requirements of test options 4.1 and 4.2 rely on a fire test specifically
designed to test and evaluate the performance of decking when constructed as a
deck assembly in simulated WUI fire exposure. While this different than the
ASTM E84 test of Section 503.2 for ignition-resistant building materials, including
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the requirement in the proposal for these products to first comply with ASTM
D7032 also means these products must demonstrate a ASTM E84 flame spread
index of 200 or less (as required in ASTM D7032). The test configuration and
test requirements of ASTM E2632 were developed specifically for deck materials
in WUI applications.
The ASTM E2632 test procedure requires constructing a small deck structure
(joists and deck boards) consistent with the manufacturer's installation
instructions and then this deck structure is placed over a burner. The flames and
heat from the ignited burner are is designed to simulate combustibles burning
under a deck which frequently occurs during a WUI fire. The test deck structure
is subject to the intense flame and heat from the burner for 3 minutes, and the fire
performance of the decking is evaluated for the next 40 minutes to determine the
response of the decking.
Below are pictures of the ASTM E2632 / E2632M test. Notice the configuration of
this small test deck and the wall to which the deck is adjacent, simulating an
actual installation of a deck adjacent to a structure.

Photo 1. ASTM E2632 under-deck test in progress.
The test deck assembly is subjected to the flame and heat of the burner for 3
minutes (80 kW), simulating a WUIC fire causing combustibles beneath a deck to
burn.
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Photo courtesy of Western Fire Center, Inc.

Photos 2 & 3. Result of flame and heat from burner of ASTM E2632 fire test.
After the 3-minutes of flame and heat from the burner, the test deck assembly is
observed for 40 minutes and fire performance data is collected during this time
period. This test deck assembly was stood on end after the fire test to illustrate
the effects of a simulated WUI fire under the deck.
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Photos courtesy Western Fire Center, Inc.

Photo 4. Test deck assembly ASTM E2632 fire test failure.
During the ASTM E2632 fire test 40-minute observation period, this test deck
2
assembly had a peak heat release rate in excess of 25 kW/ft . This decking
material would not meet the criteria for use in a WUI area as it exceeded the
proposed maximum peak heat release rate.
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Photo courtesy Fiberon,.
Photos 5 & 6. Test deck assembly ASTM E2632 fire test successes.
The fire of these two different test deck assemblies subsided once the burner
was turned off at 3 minutes into the test. These decking materials did not exceed
the maximum peak heat release rate of 25 kW/ft2 of this proposal.
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Photo courtesy
Fiberon,.
Photo courtesy Western Fire Center

Cost Impact: Will not increase the cost of construction
Will not increase the cost of construction. This proposal offers an alternative to
the current IWUIC requirements.
WUIC5-16 : 504.7WOESTMAN13423
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee had concerns that the proposed standard is
inconsistent with the test standard requirements for wood products.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : John Woestman, representing Kellen Company representing
Composite Lumber Manufacturers Association (CLMA)
(jwoestman@kellencompany.com) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Wildland-Urban Interface Code
504.7 Appendages and projections. Unenclosed accessory structures
attached to buildings with habitable spaces and projections, such as decks, shall
be not less than 1-hour fire-resistance-rated construction, heavy timber
construction or constructed of one of the following:
1. Approved noncombustible materials.
2. Fire-retardant-treated wood identified for exterior use and meeting the
requirements of Section 2303.2 of the International Building Code.
3. Ignition-resistant building materials in accordance with Section 503.2.
4. Plastic composite deck boards and stair treads which comply with ASTM
D7032 and comply with at least one of the methods below:
4.1.Weathered in accordance with ASTM D7032 and tested in
accordance with ASTM E1354 with a radiant heat flux of 35
2
kW/m and an electric spark igniter. The weathering shall not
decrease the time to ignition by more than 20%, and shall not
increase the effective heat of combustion by more than 20%,
and shall not increase the peak heat release rate by more than
25%. After demonstrating satisfactory effects of weathering,
tested in accordance with ASTM E2632 / E2632M with a peak
2
heat release rate no greater than 25 kW/ft (269 kW/m2).
4.2.After weathering as prescribed by ASTM D7032, tested in
accordance with ASTM E2632 / E2632M with a peak heat
release rate no greater than 25 kW/ft2 (269 kW/m2)..
504.7.1 Walking surfaces of unenclosed accessory structures. Walking
surfaces of unenclosed accessory structures shall comply with Section 504.7 or
shall comply with the following:
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1. Materials tested in accordance with ASTM E2632 / E2632M with an
effective peak heat release rate not more than 25 kW/ft2 (269 kW/m2),
and
2. Materials tested in accordance with ASTM E84 with a Class B flame
spread rating or materials where installed abutting an exterior wall, the
exterior wall surface for a minimum height of 24 inches above the walking
surface of the deck shall be either approved noncombustible materials or
ignition-resistant materials in accordance with Section 503.2.
505.7 Appendages and projections. Unenclosed accessory structures
attached to buildings with habitable spaces and projections, such as decks, shall
be not less than 1-hour fire-resistance-rated construction, heavy timber
construction or constructed of one of the following:
1. Approved noncombustible materials.
2. Fire-retardant-treated wood identified for exterior use and meeting the
requirements of Section 2303.2 of the International Building Code.
3. Ignition-resistant building materials in accordance with Section 503.2.
4. Plastic composite deck boards and stair treads which comply with ASTM
D7032 and comply with at least one of the methods below:
4.1.Weathered in accordance with ASTM D7032 and tested in
accordance with ASTM E1354 with a radiant heat flux of 35
2
kW/m and an electric spark igniter. The weathering shall not
decrease the time to ignition by more than 20%, and shall not
increase the effective heat of combustion by more than 20%,
and shall not increase the peak heat release rate by more than
25%. After demonstrating satisfactory effects of weathering,
tested in accordance with ASTM E2632 / E2632M with a peak
2
heat release rate no greater than 25 kW/ft (269 kW/m2).
4.2.After weathering as prescribed by ASTM D7032, tested in
accordance with ASTM E2632 / E2632M with a peak heat
release rate no greater than 25 kW/ft2 (269 kW/m2).
505.7.1 Walking surfaces of unenclosed accessory structures. Walking
surfaces of unenclosed accessory structures shall comply with Section 504.7 or
shall comply with the following:
1. Materials tested in accordance with ASTM E2632 / E2632M with an
effective peak heat release rate not more than 25 kW/ft2 (269 kW/m2),
and
2. Materials tested in accordance with ASTM E84 with a Class B flame
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spread rating or materials where installed abutting an exterior wall, the
exterior wall surface for a minimum height of 24 inches above the walking
surface of the deck shall be either approved noncombustible materials or
ignition-resistant materials in accordance with Section 503.2.
Commenter's Reason: This public comment revises this proposal to align with
current requirements of the California Chapter 7A, but with several revisions:
This proposal references ASTM E2632 in lieu of the very similar California test
standard 12-7A-4A; and this public comment specifies a minimum of 24" above
the walking surface where wall material may be required to be either
noncombustible or ignition-resistant.
This proposal seeks to introduce practical and realistic performance
requirements for materials used for the walking surfaces of unenclosed
accessory structures (i.e. exterior decks) in wildland-urban interface areas. This
proposal introduces ASTM E2632, commonly known as the under-deck fire test,
to the IWUIC.
The requirements rely on a fire test specifically designed to test and evaluate the
performance of decking when constructed as a deck assembly in simulated WUI
fire exposure. While this is different than the ASTM E84 test of Section 503.2 for
ignition-resistant building materials, the test configuration and test requirements
of ASTM E2632 were developed specifically for deck materials in WUI
applications.
The ASTM E2632 test procedure requires constructing a small deck structure
(joists and deck boards) consistent with the manufacturer's installation
instructions and then this deck structure is placed over a burner. The flames and
heat from the ignited burner are designed to simulate combustibles burning under
a deck which frequently occurs during a WUI fire. The test deck structure is
subject to the intense flame and heat from the burner for 3 minutes, and the fire
performance of the decking is evaluated for the next 40 minutes to determine the
response of the decking. Please see the original proposal for pictures of the
ASTM E2632 test and additional explanation of this test.
It is our understanding that based on testing of many decking products using the
ASTM E2632 test method, it has been consistently observed that products
meeting the conditions of acceptance as referenced in the proposed code
2
change (an effective peak heat release rate not more than 25 kW/ft (269
2
kW/m ) produce a limited level of heat release during the flame exposure, with
flames self-extinguishing shortly after the flame source is removed. This test
method and acceptance criteria successfully differentiates "passing" products
from those w here sustained flaming and progressive fire growth occurs,
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presenting an unacceptable ignition hazard to the adjoining structure.
Analysis: Note that Public Comments for WUIC4-16, WUIC5-16 and WUIC7-16
are similar in content and actions on these proposals should be consistent where
applicable.
Proponent : Marcelo Hirschler, representing GBH International
(gbhint@aol.com) requests Disapprove.
Commenter's Reason: This proposal would weaken fire safety because the
materials approved by using ASTM E2632 would not have as adequate a fire
performance as those approved as either fire retardant treated wood or ignition
resistant materials.
The CA SFM standards that were eventually converted into ASTM standards
were developed following the 1991 California Oakland Hills fires and were
considered when the IWUIC code was developed. The concept of ignitionresistant materials (which represent the current IWUIC requirements) were
developed much later when it became clear that added fire safety would be
required in the wildland areas and that the CA SFM standards did not provide
sufficient fire safety.
The reason given shows that the materials are being exposed to a fire source for
just 3 minutes (as opposed to 30 minutes in the extended ASTM E84) and the
requirements of ASTM E7032 are that the materials exhbita flame pread index of
200 (as opposed to a flame spread index of 25 and no flame spread beyond 10
and a half feet for ignition resistant materials).
The reason given shows that the proposed materials
Moreover, both fire retardant treated wood and ignition resistant materials must
comply with a full test specimen weathering test to ensure that the fire
performance remains the same after weathering (for example after rain) while the
proposed new sections proposed weathering on a much smaller scale (roughly 4
inches by 4 inches as opposed to 24 feet by 20-24 inches).

Proponent : Joseph Holland, Hoover Treated Wood Products,
representing Hoover Treated Wood Products (jholland@frtw.com)
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requests Disapprove.
Commenter's Reason: The purpose of the code is to harden the exterior of the
structure against a wildfire. The committee action to disapprove was based in
part on the fact the inclusion of this standard will allow materials that cannot pass
the flame spread requirements of ASTM E84 or ASTM E2768. In addition, the the
WUI code requires materials must be tested for a thirty minute duration using E84
or E2768. During that time period the flame front cannot progress more than 10.5
feet beyond the centerline of the burners. Again, materials that cannot pass the
the 10.5 foot limitation would be permitted if this standard is recommended for
approval.

WUIC5-16
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WUIC6-16
IWUIC: 505.5.
Proposed Change as Submitted
Proponent : David Tyree, representing American Wood Council
(dtyree@awc.org)
2015 International Wildland-Urban Interface Code
Add new text as follows:
505.5 Exterior walls. Exterior walls of buildings or structures shall be
constructed with one of the following methods:
1. Materials approved for a minimum of 1-hour fire-resistance-rated
construction on the exterior side.
2. Approved noncombustible materials.
3. Heavy timber or log wall construction.
4. Fire-retardant-treated wood on the exterior side. The fire-retardanttreated wood shall be labeled for exterior use and meet the requirements
of Section 2303.2 of the International Building Code.
5. Ignition-resistant materials on the exterior side.
6. Wall assemblies tested in accordance with ASTM E2707 for 10-minutes
direct flame contact exposure provided there is absence of flame
penetration through the wall and absence of glowing combustion on the
interior surface of the assembly at the end of 70 minutes; 10 minutes of
direct flame contact followed by 60 minutes of observation time.
Such material shall extend from the top of the foundation to the underside of the
roof sheathing.
Architectural trim, embellishments, roof or wall top cornice projections, rafter
ends, fascias, gutters, and eave construction shall not be considered part of the
exterior wall and shall comply with other applicable provisions of this code.
Reference standards type: This reference standard is new to the ICC Code
Books
Add new standard(s) as follows:
ASTM E2707-15 Standard Test Method for Determining Fire Penetration of
Exterior Wall Assemblies Using a Direct Flame Impingement Exposure
Reason: Performance criteria for exterior walls will make sure no material that
performs well will be excluded, and conversely that no material which does not
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perform will be included. The ASTM standard proposed was developed as a
consequence of wild fire experience in the state of California, and mirror the
standards of the California State Fire Marshal's office. The propsoed acceptance
criteria are consistent with that used for regulation in the State of California. This
change would make clause 505.5 functionally equivalent to Clause 707A.3(5),
Chapter 7A-Materials and Construction Methods for Exterior Wildfire Exposure of
the California Building Code 2013.
Cost Impact: Will not increase the cost of construction
Adds performance stds to existing code consistent with CA IW codes.
WUIC6-16 : 505.5TYREE11365
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee had concerns that the proposed standard does
not consider flame spread and is less stringent than other existing methods listed in
the Section.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Howard Stacy, Priest & Associates Consulting, representing
California Redwood Association (howard.stacy@priestassociates.com);
David Tyree, representing American Wood Council (dtyree@awc.org)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Wildland-Urban Interface Code
505.5 Exterior walls. Exterior walls of buildings or structures shall be
constructed with one of the following methods:
1. Materials approved for a minimum of 1-hour fire-resistance-rated
construction on the exterior side.
2. Approved noncombustible materials.
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3. Heavy timber or log wall construction.
4. Fire-retardant-treated wood on the exterior side. The fire-retardanttreated wood shall be labeled for exterior use and meet the requirements
of Section 2303.2 of the International Building Code.
5. Ignition-resistant materials on the exterior side.
6. Wall assemblies tested in accordance with ASTM E2707 for 10-minutes
direct flame contact exposure provided there is absence of flame
penetration through the wall and absence of glowing combustion on the
interior surface of the assembly at the end of 70 minutes; 10 minutes of
direct flame contact followed by 60 minutes of observation time. Prior to
testing, the material shall be weathered in accordance with the applicable
standard specified for the product.
Such material shall extend from the top of the foundation to the underside of the
roof sheathing.
Architectural trim, embellishments, roof or wall top cornice projections, rafter
ends, fascias, gutters, and eave construction shall not be considered part of the
exterior wall and shall comply with other applicable provisions of this code.
Commenter's Reason:
STACY: This public comment is submitted in support of the addition of ASTM
E2707 "Standard Test Method for Determining Fire Penetration of Exterior Wall
Assemblies Using a Direct Flame Impingement Exposure", with the conditions of
acceptance as set forth in the California State Fire Marshal Standard SFM 127A-1, to the
allowances for Exterior Walls listed in IWUIC Section 504.5. ASTM E2707 closely
adheres to the test procedures described in 12-7A-1. Through the consensus
standardization process, refinements w ere made to SFM 12-7A-1 to provide for
an acceptable level of repeatablility (within lab) and reproducibility (between
labs). This test method provides a definitive set of procedures for the evaluation
and measurement of the resistance to fire penetration (burn-through) into the wall
cavity of exterior wall structures from direct flame impingment from the
combustion offlaming materials adjacent to the structure. The measurement of
fire penetration through the wall (fire resistance) is considered of greater
importance than surface flammability (the fire must be prevented from penetrating
the structure). The resistance to burn-through penetration of the exterior wall
covering or the outside layer of the exterior wall assembly into the wall cavity is
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measured by the observation of sustained flaming on the unexposed side of the
exterior wall covering, or the presence of sustained smoldering 1 hour after the
termination of the open flame exposure.
From fire service field reports, the persistance of smoldering combustion within
the wall cavity has led to loss of structures long after they had been considered
safe.
Even though noncombustible cladding is prescriptively permitted in the
referenced code section, the testing of a fiber cement panel product using the
ASTM E2707/12-7A-1 methodology has resulted in test failure either due to flame
penetration occurring through a crack in the panel, or by the conduction of heat
through the noncombustible panel causing ignition of a stud behind the siding.
From this, the test method has demonstrated the ability to screen for a condition
where a "prescriptively allowed" product actually failed to meet the test conditions
and criteria, providing support to the contention that the addition of the test to the
exterior wall allowances presents a sufficient level of rigor and will not detract
from the intent of the IWUIC code.
TYREE: Following the October 1991 Oakland Hills Fire, the California Building
Standards Commission formed a working group to assist the State Fire Marshal's
Office (SFM) conduct fire research and develop regulatory measures to mitigate
property damage from Wildland Urban Interface fires. As a result, California
Building Code, Chapter 7A-Wildland-Urban Interface Code was created. The
provisions and standards contained within Chapter 7A have been used
successfully since 2008 in resisting WUI fires. The recently approved ASTM
consensus standard E2707 is identical to the test method used for exterior siding
in California Building Code, Chapter 7A. This ASTM standard is specifically
written to provide a consensus-based test method for accessing the fire
performance of an exterior wall assembly under a simulated WUI fire scenario.
Opponents of this proposal stated at the Committee Action Hearings and have
contended that there are no pass/fail criteria contained within ASTM E2707. This
is true; however, "ASTM POLICY DOES NOT ALLOW FOR ACCEPTANCE
CRITERIA IN FIRE TEST STANDARDS". Consensus standards-writing
organizations such as ASTM are not in the position to judge the "acceptability" of
products; the development of acceptance criteria is the responsibility of the codewriting bodies. The acceptance criteria are explicitly provided within item 6 of this
proposal and are consistent with the same criteria found in the California WUI
Standard. The fire exposure in ASTM E2707, coupled with the proposed
acceptance criteria is a robust fire performance based methology to assess fire
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penetration during a WUI event. This methology offers assemblies to be used on
the exterior walls that have a higher level of fire protection than would be
provided by other wall assemblies currently permitted in this section. As an
example, exterior walls constructed with non-combustible exterior wall coverings
have been shown to fail the ASTM E2707 test. This in itself supports the fact that
the inclusion of ASTM E2707 in this section will not reduce the fire performance
of the exterior walls of the current code provisions as claimed by opponents of
this proposal. ASTM E2707 is the only test standard which has been created to
address Wildland Urban Interface fires on exterior walls.
During the Committee Action Hearings, the committee recommended disapproval
of this item because it did not contain any requirements for weathering of the
materials prior to testing. The committee was correct in pointing out that ASTM
E2707 only recommends a weathering test and does not specifically state a
weathering test is required. A sentence has been added to the proposal which
requires the wall material to be weathered prior to testing.

Proponent : Marcelo Hirschler, representing GBH International
(gbhint@aol.com) requests Disapprove.
Commenter's Reason:
This proposal recommends a lowering of fire safety because it can be met by
some untreated wood materials, such as redwood and a number of other wood
species.
The CA SFM standards that were eventually converted into ASTM standards
were developed following the 1991 California Oakland Hills fires and were
considered when the IWUIC code was developed. The concept of ignitionresistant materials (which represent the current IWUIC requirements) were
developed much later when it became clear that added fire safety would be
required in the wildland areas and that the CA SFM standards did not provide
sufficient fire safety.
Moreover, both fire retardant treated wood and ignition resistant materials must
comply with a weathering test to ensure that the fire performance remains the
same after weathering (for example after rain) while the proposed new sections
are silent on weathering, meaning that they do not require weathering.
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Proponent : Joseph Holland, Hoover Treated Wood Products,
representing Hoover Treated Wood Products (jholland@frtw.com)
requests Disapprove.
Commenter's Reason: The purpose of the code is to harden the exterior of the
structure against a wildfire. The committee action to disapprove was based on
the fact the inclusion of this standard will allow materials that cannot pass the
flame spread requirements of ASTM E84 or ASTM E2768. In addition, the the
WUI code requires materials must be tested for a thirty minute duration using E84
or E2768. During that time period the flame front cannot progress more than 10.5
feet beyond the centerline of the burners. Again, materials that cannot pass the
the 10.5 foot limitation would be permitted if this standard is recommended for
approval.
WUIC6-16
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WUIC7-16
IWUIC: 505.7.
Proposed Change as Submitted
Proponent : David Tyree, American Wood Council, representing American Wood
Council (dtyree@awc.org)
2015 International Wildland-Urban Interface Code
Add new text as follows:
505.7 Appendages and projections. Unenclosed Walking surface elements of
unenclosed accessory structures attached to buildings with habitable spaces and
projections, such as decks, shall be not less than 1-hour fire-resistance-rated
construction, heavy timber construction or constructed of one of the following:
1. A minimum of 1-hour fire resistance rated construction
2. Heavy timber construction.
3. Approved noncombustible Approved non-combustible materials.
4. Fire-retardant-treated Fire retardant treated wood identified for exterior
use and meeting the requirements of Section 2303.2 of the International
Building CodeInternational Building Code.
5. Ignition-resistant Ignition resistant building materials in accordance with
Section 503.2.
6. Material that has been tested in accordance with ASTM E2632 and
ASTM E2726 and meet the following acceptance criteria:
6.1 ASTM E2632: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and effective net peak heat
release rate of not more than 25kW/ft2 and absence of melting and
dripping particles that are still burning when reaching the floor.
6.2. ASTM E2726: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and absence of melting and
dripping particles that are still burning when reaching the floor.
7. Material that has been tested in accordance with ASTM E2632 and
ASTM E84 and meet the following acceptance criteria:
7.1 ASTM E2632: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and effective net peak heat
release rate of not more than 25kW/ft2 and absence of melting and
dripping particles that are still burning when reaching the floor.
7.2. ASTM E84: Material shall exhibit a flame spread index not
exceeding 75 (Class B).
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Reference standards type: This reference standard is new to the ICC Code
Books
Add new standard(s) as follows:
ASTM E2726/E2726M - 12a Standard Test Method for Evaluating the Fire-TestResponse of Deck Structures to Burning Brands
Reason: This proposeal regulates the walking surfaces only of unenclosed
appendages, since it is the element that would permit the spread of fire, rather
than the underlying structure of decks and open porches which are larger in
dimension and spaced apart. Investigations from structures and appendages
exposed to wildland urban interface fires have not identified framing material for
appendages as posing an additional risk. Accordingly, the State of California
regulates the walking surface of appendages only.
Proposed alternative 6 would permit decking material that meets the stated
acceptance criteria when tested in accordance with the two ASTM deck fire test
standards, for under-deck exposure and over-deck brand exposure. Alternative 6
is functionally equivalent to Clause 709A.3(1), Chapter 7A-Materials and
Construction Methods for Exterior Wildfire Exposure of the California Building
Code 2013. The ASTM under deck fire test standard, E 2632, is already a
referenced standard. The ASTM over-deck brand test method, E 2726, proposed
to be added to the reference standard list.
Proposed alternative 7 would permit decking material that meets the stated
acceptance criteria when tested in accordance with ASTM under-deck fire test
standard, and Class B flame spread. Alternative 7 is functionally equivalent to
Clause 709A.3(4), Chapter 7A-Materials and Construction Methods for Exterior
Wildfire Exposure of the California Building Code 2013. The ASTM under deck
fire test standard, E 2632, and ASTM flame spread test standard, E84 are
already referenced standards.
ASTM test standards do not set acceptance criteria while the technically
equivalent California State Fire Marshal test standards do. The proposed
acceptance criteria are those contained in SFM Standards 12-7A-4 (under deck)
and 12-7A-5 (over deck).

Cost Impact: Will not increase the cost of construction
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No increases will occur using alternates.
WUIC7-16 : 505.7TYREE11366
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the proposed new standard does
not include walking surfaces and it reduces the current requirements without
substantiation. Flame spread on exterior surfaces is not considered. More evidence
is required in order to add the newly proposed construction options.
Assembly Motion:
Online Vote Results:
Support: 39.42% (136) Oppose: 60.58% (209)
Assembly Action:

As Submitted
Failed
None

Individual Consideration Agenda
Public Comment 1:
Proponent : Howard Stacy, Priest & Associates Consulting, representing
California Redwood Association (howard.stacy@priestassociates.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Wildland-Urban Interface Code
504.7.1 Decking. The walking surface of decks, porches, balconies and stairs
shall comply with the requirements of this section and be constructed with one of
the following materials:
1. Ignition-resistant building materials in accordance with Section 503.2.
2. Fire-retardant-treated wood identified for exterior use and meeting the
requirements of Section 2303.2 of the International Building Code.
3. Approved noncombustible materials.
4. Materials that have been tested in accordance with ASTM E2632 and
meet the following requirements:
4.1 Peak heat release rate of not more than 25 kW/ft² when tested in
accordance with ASTM E2632 and,
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4.2 If abutting an exterior wall, the portion of the exterior wall abutting
the walking surface shall be covered with an approved noncombustible or
ignition-resistant material to a minimum height of 24 inches above the
walking surface.
Commenter's Reason: ASTM Standard E2632 "Standard Test Method for
Evaluating the Under-Deck Fire Test Response of Deck Materials" was
developed by ASTM Subcommittee E05.14 on External Fire Exposures, part of
ASTM International Committee E05 on Fire Standards. This method closely
adheres to the California SFM Method 12-7A-4A test procedure. Through the
consensus standardization process, the standard procedures described in ASTM
E2632 were developed as refinements to the CSFM 12-7A-4A methods to
provide for an acceptable level of repeatability (within lab) and reproducibility
(between labs). The fundamental elements of the two test methods are identical.
The "acceptance criteria" of 12-7A-4A is included in the proposed code change
language. The test measures the magnitude of the fire (in terms of peak heat
release) both during and after flame exposure. This test is used by a number of
major fire testing laboratories.
The major concern about the ignition of decking is the hazard that is presented to
the neighboring structure. This method addresses the exposure of a simulated
deck assembly to the direct impact of the plume from a burner flame, equivalent
in the fire intensity and length of exposure produced by 1 kg of paper trash. The
burner flame is situated beneath the test deck structure to simulate a "worst
case" exposure configuration. The flame plume completely immerses the
underside of the deck assembly, with flames extending vertically through the
gaps in the deck boards.
From extensive personal laboratory experience with the testing of many dozens
of decking products using this method, it has been consistently observed that
products meeting the conditions of acceptance as referenced in the proposed
code change produce a limited level of heat release during the flame exposure,
with flames self-extinguishing shortly after the flame source is removed. The
method successfully differentiates "passing" products from those where
sustained flaming and progressive fire growth occurs, presenting an
unacceptable ignition hazard to the adjoining structure.

Analysis: Note that Public Comments for WUIC4-16, WUIC5-16 and WUIC7-16
are similar in content and actions on these proposals should be consistent where
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applicable.
Public Comment 2:
Proponent : David Tyree, representing American Wood Council
(dtyree@awc.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Wildland-Urban Interface Code
504.7.1 Decking The walking surface material of decks, porches, balconies
and stairs shall be constructed with one of the following materials:
1. Ignition-resistant building materials in accordance with Section 503.2.
2. Fire-retardant-treated wood identified for exterior use and meeting the
requirements of Section 2303.2 of the International Building Code.
3. Approved non-combustible materials.
4. Materials that have been tested in accordance with ASTM E2632 and
meet following requirements:
4.1.Peak heat release rate of not more than 25kW/ft2 when tested in
accordance with ASTM E2632 and;
4.2.If abutting an exterior wall, the portion of the exterior wall
abutting the walking surface shall be covered with an approved
non-combustible or ignition-resistant material to a minimum
height of 24 inches above the walking surface
505.7 Appendages and projections. Walking surface elements of unenclosed
Unenclosed accessory structures attached to buildings with habitable spaces
and projections, such as decks, shall be constructed of one of the following:
1. A minimum of 1-hour fire resistance rated construction
2. Heavy timber construction.
3. Approved non-combustible materials.
4. Fire retardant treated wood identified for exterior use and meeting the
requirements of Section 2303.2 of the International Building
CodeInternational Building Code.
5. Ignition resistant building materials in accordance with Section 503.2.
6. Material that has been tested in accordance with ASTM E2632 and
ASTM E2726 and meet the following acceptance criteria:
6.1 ASTM E2632: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and effective net peak heat
release rate of not more than 25kW/ft2 and absence of melting and
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dripping particles that are still burning when reaching the floor.
6.2. ASTM E2726: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and absence of melting and
dripping particles that are still burning when reaching the floor.
7. Material that has been tested in accordance with ASTM E2632 and
ASTM E84 and meet the following acceptance criteria:
7.1 ASTM E2632: Absence of sustained flaming or glowing combustion
at the end of a 40-minute observation period: and effective net peak heat
release rate of not more than 25kW/ft2 and absence of melting and
dripping particles that are still burning when reaching the floor.
7.2. ASTM E84: Material shall exhibit a flame spread index not
exceeding 75 (Class B).
Commenter's Reason: ASTM Standard E2632 "Standard Test Method for
Evaluating the Under-Deck Fire Test Response of Deck Materials" was
developed by ASTM Subcommittee E05.14 on External Fire Exposures, part of
ASTM International Committee E05 on Fire Standards. This test method is
identical to the California SFM Method 12-7A-4A test procedure. Opponents of
this proposal stated at the Committee Action Hearings that there is no pass/fail
criteria contained in ASTM E2632. This is true. However, "ASTM POLICY DOES
NOT ALLOW FOR ACCEPTANCE CRITERIA IN FIRE TEST STANDARDS".
Consensus standards writing organizations such as ASTM are not in the position
to judge the "acceptability" of products; the development of acceptance criteria is
the responsibility of the code-writing bodies. Consensus standards-writing
organizations do not wish to usurp the code-writing bodies' authority to develop
"acceptance criteria". The acceptance criterion provided in item 4.1 of this
proposal are consistent with the same criterion found in the California WUI
Standard 12-7A-4A. The test measures the magnitude of the fire (in terms of
peak heat release) both during and after flame exposure. This test is used by a
number of major fire testing laboratories.
The fire exposure in ASTM E2632, coupled with the proposed acceptance
criterion provide a performance-based methodology to assess fire performance of
exterior decks during a WUI fire event. Restrictions on the lower 24 inches of an
abutting exterior wall surface to be required to have a non-combustible or
iginition-resistant surface is additionally required to address where burning
embers may accumulate at the intersection of the walking surface and, if any, the
abutting exterior wall.
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Analysis: Note that Public Comments for WUIC4-16, WUIC5-16 and WUIC7-16
are similar in content and actions on these proposals should be consistent where
applicable.
Proponent : Marcelo Hirschler, representing GBH International
(gbhint@aol.com) requests Disapprove.
Commenter's Reason: This proposal recommends a lowering of fire safety
because it can be met by some untreated wood materials, such as redwood and
a number of other wood species. As an example of the disparity with the earlier
requirements, both items 4 and 5 (fire retardant treated wood and ignition
resistant materials) require materials that meet the "extended" ASTM E84 test (30
minute test) with a flame spread index of 25 and a flame front that does not
progress more than 10 and a half feet beyond the centerline of the burners. On
the other hand item 7 states that the requirements for ASTM E84 (and using the
10 minute test duration only) are a flame spread index of 75 (much more than
25).
Moreover, both fire retardant treated wood and ignition resistant materials must
comply with a weathering test to ensure that the fire performance remains the
same after weathering (for example after rain) while the proposed new sections
are silent on weathering, meaning that they do not require weathering.
The CA SFM standards that were eventually converted into ASTM standards
were developed following the 1991 California Oakland Hills fires and were
considered when the IWUIC code was developed. The concept of ignitionresistant materials (which represent the current IWUIC requirements) were
developed much later when it became clear that added fire safety would be
required in the wildland areas and that the CA SFM standards did not provide
sufficient fire safety.

Proponent : Joseph Holland, Hoover Treated Wood Products,
representing Hoover Treated Wood Products (jholland@frtw.com)
requests Disapprove.
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Commenter's Reason: The proponent asked for online assembly action. The
committee action was overwhelming sustained 61 percent to 39 percent by the
online voters..
The purpose of the code is to harden the exterior of the structure against a
wildfire. The committee action to disapprove was based in part on the fact the
inclusion of this standard will allow materials that cannot pass the flame spread
requirements of ASTM E84 or ASTM E2768. In addition, the the WUI code
requires materials must be tested for a thirty minute duration using E84 or E2768.
During that time period the flame front cannot progress more than 10.5 feet
beyond the centerline of the burners. Again, materials that cannot pass the the
10.5 foot limitation would be permitted if this standard is recommended for
approval.

WUIC7-16
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PM7-16
IPMC: 705 (New), [F] 705.1 (New), [F] 705.2 (New).
Proposed Change as Submitted
Proponent : Jonathan Wilson, National Center for Healthy Housing, representing National Center for
Healthy Housing (jwilson@nchh.org)
2015 International Property Maintenance Code
Add new text as follows:
SECTION 705 CARBON MONOXIDE ALARMS
[F] 705.1 General. Carbon monoxide alarms shall be installed in dwellings in accordance with Section
1103.9 of the International Fire Code, except that alarms in dwellings covered by the International
Residential Code shall be installed in accordance with Section R315 of that code.
[F] 705.2 Deadline for compliance. Where a carbon monoxide alarm is not already installed or required
elsewhere, section 705.1 does not apply until January 1, 2019.
Reason: International Fire Code Section 1103.9
International Residential Code Section R315
In 2011, 49 million homes had carbon monoxide alarms.1 Almost 4.5 million more homes had an alarm in
2011, compared to 2009.2 These alarms protect residents and their guests from carbon monoxide poisoning,
which kills more than 300 people annually and hurts thousands more.3 The carbon monoxide typically results
from incomplete combustion of a fuel, usually when a vehicle, furnace, water heater, or fireplace is either
4
functioning poorly or is warming up and has not yet reached optimum performance. The risk is greatest
where there are older appliances or where the garage is not properly isolated from the occupied area.
When carbon monoxide exposes residents to dangerous levels of this odorless, tasteless, invisible gas, the
alarm warns them to get to safety before their brains are so starved of oxygen that they become sleepy or
3
disoriented and unable to escape. The alarm complements the many educational and code-related efforts to
reduce carbon monoxide generation and exposure and serves to prevent death and serious harm much as a
smoke alarm does.
3
According to health and safety experts at the Centers for Disease Control and Prevention (CDC), the U.S.
5
Consumer Product Safety Commission (CDC) and the National Fire Protection Association (NFPA), 6 all
dwellings with either an attached garage or a fuel-burning appliance should have a functioning carbon
monoxide alarm. Recognizing the gaps in the existing codes, elected officials in the many states have
adopted laws requiring the alarms, often in response to a tragedy.7 The National Electric Manufacturers
Association (NEMA)8 also agrees. A decade ago, a five-year Underwriters Laboratory study confirmed the
reliability of the alarms and concluded the alarms are not susceptible to nuisance activations.9
The ICC's International Fire Code (IFC) section 1103.9 and International Residential Code (IRC) section
R315.3 now require carbon monoxide alarms in almost all dwellings with an attached garage or fuel-burning
appliance. The IRC requirement is triggered by new construction or work requiring any permit without regard
to whether the work affected a fuel-burning appliance. The IFC requirement applies to Group I and R
occupancies (with a limited exception) and, therefore, not to homes covered by the IRC. Because the IFC
alarm requirement is in a maintenance provision in Chapter 11, it applies to existing conditions and
operations pursuant to section 102.2 and not only construction. While the maintenance provisions of section
1103 may result in the need for a permit pursuant to section 1103.1 to correct deficiencies, they are not
triggered solely by a permit.
This proposal adds new section 705.1 to the IPMC to require homes to have a carbon monoxide alarm
consistent with the applicable IFC section 1103.9 or IRC section R315.3. The proposal also adds a new
section 705.2 to delay the application of the carbon monoxide alarm requirement under section 705.1 until

2016 ICC PUBLIC COMMENT AGENDA

Page 1165

January 1, 2019 so that property owners have three years to comply. Where states have required carbon
monoxide alarms in homes, they commonly only provide 18 not 36 months to comply so three years from the
date that the revised IPMC is final should be more than adequate.
In Group I and R occupancies where the IFC applies, the proposal will improve compliance by providing
property owners with another reminder to install an alarm. If a jurisdiction has elected to limit the IFC
requirement so it is triggered only by a construction permit, then it would most likely elect to do the same
here. There are very few communities that have adopted the IFC but not the IPMC.10
For homes covered by the IRC, this proposal will address a serious problem with the IRC approach. By
making the alarm requirement contingent on the need for a permit, it does not protect the residents of homes
at greatest risk of carbon monoxide poisoning because they are not making improvements and likely have the
oldest fuel-burning appliances. As a result, the residents who would benefit most from an alarm are the least
likely to be required to have one. This proposal corrects that problem.

Bibliography:
1 American Housing Survey for the United States: 2011, U.S. Census Bureau, 2013, p. 37,
http://www.census.gov/content/dam/Census/programs-surveys/ahs/data/2011/h150-11.pdf.
2 American Housing Survey for the United States: 2009, U.S. Census Bureau, 2011, p. 18,
http://www.census.gov/programs-surveys/ahs/data/2009/h150-09.html.
3
Carbon Monoxide Poisoning Frequently Asked Questions webpage, Centers for Disease Control and
Prevention, accessed January 8, 2015 at http://www.cdc.gov/co/faqs.htm.
4 Carbon Monoxide: Background, American Gas Association, accessed January 8, 2015 at
https://www.aga.org/carbon-monoxide.
5 CPSC Recommends Carbon Monoxide Alarm for Every Home, Consumer Products Safety Commission,
Release#01-069, 2001, http://www.cpsc.gov/en/Recalls/2001/CPSC-Recommends-Carbon-Monoxide-Alarmfor-Every-Home/.
6 Carbon Monoxide Safety Tips, National Fire Protection Association, accessed January 8, 2015
at http://www.nfpa.org/safety-information/for-consumers/fire-and-safety-equipment/carbon-monoxide/carbonmonoxide-safety-tips.
7 CO Detection Requirements webpage, Life Safety Solutions Online, accessed January 8, 2015 at
http://www.lifesafetysolutionsonline.org/co-detection-requirements/.
8 Recommend Policies, State and Local Legislation for Carbon Monoxide Life Safety Device Legislation and
Local Ordinance Drafting, National Electric Manufacturers Association, 2013,
http://www.lifesafetysolutionsonline.org/wp-content/uploads/2014/03/NEMA-Recommendations-on-State-COLegislation-2013.pdf.
9 Carbon Monoxide Alarm Field Study, Underwriters Laboratories,
2002, http://ulstandardsinfonet.ul.com/stp/addlinfo/old/CARBON%20MONOXIDE%20ALARM%20FIELD%20STUDY.pdf
10 International Codes-Adoption by Jurisdiction (December 2014), International Code Council, 2014,
www.iccsafe.org/gr/Documents/stateadoptions.pdf.
11 2007 Performance and Accountability Report, U.S. Consumer Products Safety Commission, 2007, p. 41,
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Cost Impact: Will increase the cost of construction
COSTS:
Carbon monoxide (CO) alarms listed as complying with ANSI/UL standards typically costs approximately $25
and are usually relatively simple to install. We estimate the total installed cost to be $42 per dwelling.
According to the 2011 American Housing Survey (AHS), 1 an estimated 49 of 115 million occupied homes
(42% of all homes) had working carbon monoxide alarms/detectors. About half of these detectors were
powered only by batteries. Overall, 46% of owner-occupied homes and 33% of renters had detectors. The
rates varied by region of the country with the Northeast at 65%, the Midwest at 54%, the West at 30%, and
the South at 27%. The AHS does not track garages that are attached separately from those that are not
attached.
Since IFC's requirements already apply to Group I and R occupancies, we analyzed the AHS data for 2011
for one- and two-family homes with fuel-burning appliances. For these homes, we found 43% had working
carbon monoxide alarms, a rate similar to that for all homes. Because the IFC, IRC, and many state laws
already require CO alarms in many existing dwellings, it appears that many homes already required to have
an alarm under the code still do not have one. For those dwellings, the proposal will primarily improve
compliance rates rather than increase the cost of construction.
Our cost analysis focused on those dwellings not already required to have an alarm. To conduct that
analysis, we evaluated each state as follows:
Statewide IFC: The IFC has been adopted statewide in 29 states and locally in 11 more.10 Unless the
state or locality opted not to adopt Section 1103.9 of the IFC, or if a limited exception applies, a CO
alarm is required in all dwelling units in Group I or R occupancies containing a fuel-burning appliance or
that have an attached garage (other than an open parking garage or ventilated enclosed parking
garage). The units must be equipped with a single station CO alarm listed as complying with UL 2034
installed and maintained in accordance with NFPA 720 and the manufacturer's instructions. In these
jurisdictions, the proposal will improve compliance with IFC in Group I and R occupancies.
Twenty-five of these 29 states also have a statewide IRC.10 Therefore, the proposal will only
increase construction cost in homes covered by the IRC that have not had a permit since the 2012
edition of the IRC goes into effect in the jurisdiction. These are also the homes most in need of a
CO alarm.
Four of the 29 states only have a local IRC.10 Alaska already requires alarms in all homes; Arizona
and Tennessee have adopted the 2009 edition of the IRC statewide.7 In South Dakota, all local
jurisdictions listed by ICC have adopted the IRC. In these three states, the proposal will only
increase construction cost in homes covered by the IRC that will not have had a permit when the
2012 edition of the IRC is effective in the jurisdiction.
Statewide IRC: Sixteen states have a statewide IRC but not a statewide IFC.10
Eight of the 16 states lack a local IFC. Two states, Massachusetts and Rhode Island, already
require alarms in all homes.7 West Virginia requires alarms in most occupancies covered by the
IFC and in rentals covered by the IRC. Maryland requires alarms in Group R occupancies.
Michigan gave the state commission authority to require alarms and all loca\lities adopting the ICC
have already adopted the IFC. Florida, Hawaii, and Maine do not have localities that have adopted
the IPMC so they won't be affected. Therefore, in two of the eight states, the proposal will only
increase construction cost in homes covered by the IRC that will have not had a permit when the
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2012 edition of the IRC is effective in the jurisdiction.
Eight of the 16 states have a local IFC. In Missouri, Montana, Nebraska, Nevada, North Dakota,
and Texas, all or most localities adopting ICC codes have adopted the IFC. Montana requires
alarms in rentals.7 New Hampshire requires alarms at substantial rehabilitations. In Louisiana, four
localities have adopted the IPMC and not the IFC. Therefore, these states and the few localities
that have adopted the IPMC but not the IFC will be impacted in Group I and R occupancies. In all
eight, the proposal will increase construction cost in homes covered by the IRC that will not have
had a permit when the 2012 edition of the IRC is effective in the jurisdiction.
No Statewide IRC and IFC: Only five states have adopted neither the IRC nor IFC statewide:
Colorado: State law already requires CO alarms in all homes.7 Therefore, the proposal will only
improve compliance and not increase construction costs.
Delaware: Of the ten localities that have adopted any of the ICC codes, four have adopted the IFC,
all have adopted the IRC, and six have adopted the IPMC.10 In the six localities adopting the
IPMC, four have adopted the IFC. Therefore, the proposal will primarily improve compliance and
increase construction costs in two counties in Group I and R occupancies, and in all ten, in homes
that will not have had a permit when the 2012 edition of the IRC is effective in the jurisdiction.
Illinois: The state already requires CO alarms in all homes.7 Therefore, the proposal will only
improve compliance and not increase construction costs.
Vermont: No localities have adopted any of the ICC codes, so it would be unaffected by the
proposal.10 In addition, the state already requires a CO alarm for all but one-family dwellings; in
those homes, the alarm must be installed when the home is sold.7 Therefore, the proposal will not
increase construction costs.
Wisconsin: Of the two localities that have adopted any of the ICC codes, both have adopted the
10
7
IFC. In addition, Wisconsin state law requires a CO alarm for all but one- and two-family homes.
Therefore, the proposal will only improve compliance and not affect construction cost.
In summary, in Group I and R occupancies in the minority of states and localities without the IFC or an
existing state law mandating compliance, the proposal will increase costs by $42 per unit. For homes covered
by the IRC, the proposal will accelerate the requirement to install CO alarms. In the few localities that have
the IPMC but not the IRC, the proposal will increase costs by $42 per home.
BENEFITS:
The benefits of a CO alarm in fewer deaths, emergency room visits, hospitalizations, treatment, and
rehabilitation far outweigh the $42 per dwelling cost. The U.S. Consumer Product Safety Commission
(CPSC) estimated the societal costs of unintentional non-fire CO poisoning deaths associated with consumer
products at $705 million annually from 1999 to 2002.11
A 2012 study 12 estimated that the hospitalization cost for confirmed carbon monoxide poisonings was more
than $26 million in 2007, based on 21,304 emergency room visits and 2,302 hospitalizations. This estimate
only includes the cost of confirmed hospitalizations and not (1) the rehabilitation and long-term treatment
costs, and (2) the thousands of cases where the poisoning occurred but was not confirmed, usually because
the person was unaware of the exposure. In 2007, for every confirmed case there were an estimated five
probable or suspected cases.13 More recent numbers are not available, though they should have decreased
due to the actions by state and local legislatures, as well as implementation of the IRC and IFC after 2012.
Beyond victim hospitalization and treatment costs, carbon monoxide costs communities whose emergency
responders respond to non-fire-related incidents. In 2012, the National Fire Protection Association estimated
that municipal fire departments responded to an annual average of 72,000 of these incidents between 2006
and 2010, with 94% of the incidents occurring in residential properties and 73% in one- or two-family
homes.14 The alarms are likely to increase the number of responses, but, based on the UL-study, few will be
the result of nuisance alarms.9
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PM7-16 : [F] 705WILSON5119
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved since it requires the installation not maintenance of CO
detectors and alarms. The IPMC should focus on maintenance and should not be focused on retroactive
requirements. There was also concern with the date set for deadline for compliance.
Assembly Motion:
Online Vote Results:
Support: 55.27% (194) Oppose: 44.73% (157)
Assembly Action:

As Modified
Successful
Approved as Modified

Online Floor Modification:
[F] 705.2 Deadline for compliance. Where a carbon monoxide alarm is not already installed or required
elsewhere, section 705.1 does not apply until January 1, 2019.
Individual Consideration Agenda
Proponent : Assembly Motion requests Approve as Modified by Successful Assembly Action.
[F] 705.2 Deadline for compliance. Where a carbon monoxide alarm is not already installed or required
elsewhere, section 705.1 does not apply until January 1, 2019.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because
the proposal received a successful assembly motion. The assembly action for Approve as Modified was
Successful by a vote of 55.27% (194) to 44.73% (157) by eligible members online during the period of May
11 - May 26, 2016.
PM7-16
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F5-16
IFC: , 202, 304 (New), 304.1 (New), 304.2 (New), 304.2.1 (New), 304.3 (New), 304.3.1 (New), 304.3.2 (New), 304.3.3
(New), 304.3.4 (New), 304.4 (New), 304.5 (New), 304.6 (New), 304.6.1 (New), 304.7 (New), 304.8 (New), 304.8.1 (New),
304.9 (New), 3317.1, 3317.4 (New).
Proposed Change as Submitted
Proponent : Gregory Cahanin, Cahanin Fire & Code Consulting, representing American Hydrotech
(gcahanin@assuredfiresafety.com)
2015 International Fire Code
Add new definition as follows:
SECTION 202 DEFINITIONS
GENERAL DEFINITIONS
RUBBERIZED ASPHALT MELTER (Melter). Portable equipment used for the heating of rubberized asphalt material. The term
applies only if both the material being heated is a mix of asphalt and inert material and when an indirect method of heating is
used. An indirect method of heating refers to a fully enclosed double-shell oil or air system that transfers heat from a burner(s)
or electric heating element(s) to the oil or air jacket around the outside of a material vat which then heats the rubberized asphalt
material. Melters can be fueled by means of diesel or electric means. Melters are not considered asphalt (tar) kettles or pots as
addressed in Section 303.
Add new text as follows:
SECTION 304 RUBBERIZED ASPHALT MELTERS FOR ROOF DECK SYSTEMS
304.1 General The provisions of this section shall apply to any type of fully enclosed chassis-mounted or portable rubberized
asphalt melter using indirect heating of a mix of asphalt and inert material for application on roofs decks. There shall be no
direct burner or flame impingement on the material vat with indirect heating. Temperature rise in the material vat is gradual and
controlled.
304.2 Permits Permits shall be required in accordance with Section 105.6 and Chapter 35.
304.2.1 Torches. Any use of torches or burners shall require a separate permit in accordance with Chapter 35.
304.3 Location. The melter shall be located and operated in a controlled area. The area shall be as designated by the fire
code official and identified by the use of traffic cones, barriers, and other suitable means. Where rubberized asphalt melters
are staged and operated on roof decks, the design load of the roof deck shall be capable of supporting the weight of the
rubberized asphalt melter where loaded to capacity with rubberized asphalt material. The design load of the roof deck shall be
as determined on building drawings or by a design professional as approved by the fire code official. Rubberized asphalt
melters shall be chocked in place on the roof deck at locations identified by the design professional and as approved by the
fire code official. Rubberized asphalt cakes for use in rubberized asphalt melters shall be located on the roof at a location
agreed upon by the design professional and the fire code official.
304.3.1 Buildings. Rubberized Asphalt Melters shall not be located inside buildings.
304.3.2 Air intakes. Air intakes into the building in the area of work shall be identified and shut off and an alternate
supply of outdoor air into the building shall be coordinated, such as by temporarily covering air intakes to make them smoke
and odor proof.
304.3.3 Exits. Rubberized asphalt melters shall not be located within 20 feet of any exit or combustible material. Rubberized
asphalt melters shall not block any means of egress.
304.3.4 Combustible materials. Combustible materials on the roof deck shall be protected in accordance with Section 3504.
304.4 Fire Extinguishers. Not less than two approved 4-A:40-B:C fire extinguishers complying with Section 906 shall be
provided and maintained within 25 ft. of the rubberized asphalt melter. A minimum of one approved 4-A:40-B:C fire extinguisher
shall be provided in close proximity to the roofing material application. Each employee shall be instructed on the proper use of
fire extinguishers and in the event of a fire to turn off all rubberized asphalt melter power supply, engines, and burners.
Employees shall notify the fire department.
304.5 Attendant Supervision. An operating rubberized asphalt melter shall be attended by an employee who is
knowledgeable and solely dedicated to the operation of the equipment and associated hazards. The employee shall always be
within 25 ft. of the Melter and shall have the Melter within sight. The employee shall remain in the area of the Melter for a
minimum of one-hour after the device is shut down in compliance with Section 3504.2.
304.6 Minimum Melter Design Requirements. Rubberized asphalt melter shall be operated as a complete unit as
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designed and built by the manufacturer. Field changes that override controls or safety features are prohibited. Material vats
shall be a permanent integral part of the rubberized asphalt melter unit. The rubberized asphalt melter chassis shall be
substantially constructed and capable of carrying the load imposed upon it whether it is standing still or being transported.
304.6.1 Lids. Rubberized asphalt melter shall have lids permanently attached. The lids shall be kept closed at all times,
except to add rubberized asphalt membrane cakes to the rubberized asphalt melter. Loading doors shall be designed as a
safety door integral to the roofing material tank and shall be provided with handles that allow rubberized asphalt cakes to be
lowered into the tank without operator exposure to the vat material.
304.7 Melter Operation Rubberized asphalt melters shall be operated according to manufacturer instructions. Rubberized
asphalt melters shall operate using integral control systems that include shut off controls for the electric or diesel-fired burner,
temperature controls for the oil or air system, and the material vat. Where a diesel burner is utilized, it shall fire into a burner
flue assembly for the oil or air jacketed shell for uniform heat transfer to the material vat. There shall be no open flame devices
on rubberized asphalt melters. All rubberized asphalt melters shall have an approved, working visible temperature gauge(s)
that indicate the temperature of the rubberized material being heated and, in the case of oil jacketed rubberized asphalt
melters, the temperature of the heat transfer oil heating the material vat. The rubberized asphalt melter shall have limit
switches that prevent the material vat from heating beyond 400 degrees F.
304.8 Fuel System and containers Fuel containers for diesel-powered melters shall be constructed and approved for the
use for which they were designed. Rubberized asphalt melter fuel tanks shall be attached to the frame of the melter. Portable
fuel tanks shall not be utilized to power rubberized asphalt melters. Diesel tanks and engines integral to rubberized asphalt
melters shall be maintained in accordance with manufacturer instructions.
304.8.1 Refueling. Refueling of diesel tanks shall be performed when the rubberized asphalt melter is off. A refueling and spill
prevention plan approved by the fire code official shall be utilized. Refueling shall be conducted using approved safety cans.
No open flames shall be present within 20 feet of the refueling operation.
304.9 Maintenance. Rubberized asphalt melters and integral working parts shall be in good working condition and shall be
maintained free of excessive residue.
304.10 Transporting. Rubberized asphalt melters shall not be transported over a highway, road, or street when the heat
source for the melter is operating.
3317.1 General. Roofing operations utilizing heat-producing systems or other ignition sources shall be conducted in
accordance with Sections 3317.2, 3317.3 and 3317.3 3317.4 and Chapter 35.
3317.4 Rubberized Asphalt Melters. Rubberized Asphalt Melters shall be operated in accordance with Section 304.
Reason: The inherent dangers of open flames as a part of construction processes has been recognized with particular
emphasis on the use of torch applied roofing systems and asphalt (tar) kettles for decades. Tar kettles lack temperature
controls, are open flame fired, and operate at higher temperatures than Rubberized Asphalt Melters. The IFC contains
requirements and cautions for tar kettles and torch applied roofing systems in Chapter 3 that specifically addresses use of tar
kettles with heavy reliance on Chapter 35 requirements. Tar kettles are not permitted to be staged on roof decks in Section
303.2. Rubberized Asphalt Melters due to the inherent materials application requirement in close proximity to the roof deck
requires that Melters be permitted on roof decks.
The historical need for improved deck coatings resulted in the development and long-term positive record of hot-applied
rubberized asphaltic materials. Rubberized asphalt can only be melted in Rubberized Asphalt Melters that control temperatures.
Currently each AHJ must independently develop and approve safe work practices for each construction job using Rubberized
Asphalt Melters without the benefit of established requirements.
There have been no roof deck failures with zero fires and zero litigation from the use of these materials and equipment on over
30 million square feet of roof decks in Florida alone. Nationally the submitter cannot find an instance where a roofing fire was
initiated by a Rubberized Asphalt Melter; a notable record in comparison to asphalt tar kettle fire events.
This code change is to establish that Melters are NOT tar kettles and must comply with a different set of fire safety provisions
as proposed here. Significantly, Melter equipment is operated without an open flame. Melters have controls built into
manufactured units. Material vats are fully enclosed. Melter equipment enables the use of advanced roof covering materials
that protect the structural integrity of concrete high-rise or commercial structures.
The proposed change to the IFC is important in establishing the safe use requirements for Rubberized Asphalt Melters. Tar
kettle and Melter operations need safeguards against the potential for fire, but with different constraints. This proposal
separates out Rubberized Asphalt Melters for use on roof decks and brings with it recognition of fire safety as an integral part of
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the roofing operation. Propane fueled equipment is not part of the safe work practices in this proposal as called out in Section
304.1.1. With this change a propane fueled Rubberized Asphalt Melter could only be utilized with AHJ approval that would
include additional locally established controls and work practices for propane.
Rubberized Asphalt Melters operate and perform differently from tar kettles as listed in the table below. Importantly, indirect
heating of the Rubberized Asphalt Melter is via fully enclosed electric or diesel heating elements. Further, there are temperature
controls inherent in melters in part due to the need to maintain the roofing material at 350 to 380 degrees F. Overheating into
the temperature range of ordinary combustibles makes the rubberized asphalt product unsuitable for roof deck application. Due
to the lower application temperature, the potential for fire with Rubberized Asphalt Melters is greatly decreased when compared
to tar kettles and torches. Tar kettles operate in temperature ranges 475- 500 degrees F.
The proposal provides for only approved equipment and methods to be permitted on non-combustible roof locations, insures
exit access is always maintained, and to provides for fire extinguishers and responsible operation of equipment consistent with
existing IFC requirements in Chapter 35. The equipment construction and operation requirements are such that only a properly
manufactured unit can be used. Multiple national manufacturers have equipment capable of meeting the requirements
proposed herein. Confirmation of roof deck ability to accommodate equipment loads prior to work beginning is a key part of the
AHJ review and permitting process.
The goal of these new requirements is to define operations necessary during construction as needing to be performed in a safe
manner that will not put workers or the building at unnecessary risk from fire. This proposal for Rubberized Asphalt Melters is
consistent with the intent of the code.

Bibliography: none
Cost Impact: Will not increase the cost of construction
Rubberized Asphalt roof coverings are installed throughout the U.S. and internationally. In each jurisdiction, because they do
not have a code mandated s criteria for Safe Working Practices, each jobsite must produce for review and acceptance a
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procedure. The codifying of these Safe Work Practice provisions will mean AHJ's will have clear established criteria for
enforcement that contractors must abide by. By eliminating a 'one off' criteria for every roofing installation in favor of these
changes Rubberized Asphalt Melter acceptance time and costs for AHJ review and contractor complaince will be reduced.
F5-16 : 304
(NEW)CAHANIN12887
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The concept was acceptable but many concerns were raised on the requirements contained within the new
section. First there were concerns with the difficulty in complying with the location section. A registered design professional is
needed simply to place upon a building. The requirement of staff being with 25 feet in Section 304.5 was seen as unenforceable.
Another concern is determining how much air is adequate as required by Section 304.3.2. The definitions appear to contain
requirements and it was felt that fire extinguishers are better addressed in Section 906 with simply a reference from this section.
Other concerns relate to how an "employee" is to be defined, what is considered a "controlled area" and the ease of obtaining
building drawings.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gregory Cahanin, Chanin Fire & Code Consulting, representing American Hydrotech
(firemc2@tampabay.rr.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
SECTION 202 DEFINITIONS
GENERAL DEFINITIONS
RUBBERIZED ASPHALT MELTERRUBBERIZED ASPHALT. A thermoplastic roofing and waterproofing material composed
primarily of non-oxidized asphalt formulated with rubber polymer and inert fillers.
RUBBERIZED ASPHALT MELTER (Melter MELTER).Portable equipment used for the heating of to indirectly heat rubberized
asphalt material. The term applies only if both the material being heated is a mix of asphalt and inert material and when an
indirect method of heating is used. An indirect method of heating refers to a fully enclosed double-shell oil or air system that
transfers heat from a burner(s) or electric heating element(s) to the oil or air jacket around the outside of a material vat which
then heats the rubberized asphalt material in preparation for application on roof decks. Melters can be fueled by means of
diesel or electric means. Melters are not considered asphalt (tar) kettles or pots as addressed in Section 303.

304.10 Transporting. Rubberized asphalt melters shall not be transported over a highway, road, or street when the heat
source for the melter is operating.
304.1 General The provisions of this section Section 304 shall apply to any type of fully enclosed chassis-mounted or portable
rubberized asphalt melter using indirect heating of a mix of to prepare rubberized asphalt and inert material for application on
roofs roof decks. An indirect method of heating refers to a fully enclosed double-shell oil or air system that transfers heat from a
burner(s) or electric heating element(s) to the oil or air jacket around the outside of a material vat which then heats the
rubberized asphalt. There shall be is no direct burner or flame impingement on the material vat with indirect heating.
Temperature riseMelters are not to considered asphalt (tar) kettles or pots. Asphalt (tar) kettles and pots shall be in the
material vat is gradual and controlled accordance with Section 303.
304.1.1 Propane melter. A rubberized asphalt melter using indirect heating to prepare rubberized asphalt for application on
roof decks powered by propane shall only be utilized as approved by the fire code official.
304.2.1 Torches. Any use of hand-held torches or burners shall require a separate permit in accordance with Chapter 35.
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304.3 Location. Melters shall be permitted to be staged and operated on roof decks of noncombustible construction. The
meltermelter shall be located and operated in a controlled area. The area shall be as approved and designated by the fire
code official and . The controlled area shall be identified by the use of traffic cones, barriers, and other suitable means. Where
rubberized asphalt melters are staged and operated on roof decks, the design load of the roof deck shall be capable of
supporting the weight of the rubberized asphalt melter where loaded to capacity with rubberized asphalt material. The design
load of the roof deck shall be as determined on building drawings or by a design professional as approved by the fire code
official. Rubberized asphalt melters shall be chocked in place on the roof deck at locations identified by the design
professional and as approved by the fire code official. Rubberized asphalt cakes for use in rubberized asphalt melters shall be
located on the roof at a location agreed upon by the design professional and the fire code official.
304.3.1 Buildings. Rubberized Asphalt MeltersRubberized asphalt melters shall not be located inside buildings of any building.
304.3.3 Exits. Rubberized asphalt melters shall not be located within 20 feet of any exit or combustible material. Rubberized
asphalt melters shall not block any means of egress.
304.3.4 Combustible materials. Combustible materials on the roof deck shall be protected in accordance with Section 3504.
304.4 Fire Extinguishers. Not less than two approved 4-A:40-B:C fire extinguishers complying with Section 906 shall be
provided and maintained within 25 ft. of the rubberized asphalt melter. A minimum of one approved 4-A:40-B:C fire extinguisher
shall be provided in close proximity to the roofing material application. Each employee shall be instructed on the proper use of
fire extinguishers and in the event of a fire to turn off all rubberized asphalt melter power supply, engines, and burners.
Employees shall notify the fire department.
304.5 Attendant Operator Supervision. An operating Arubberized asphalt melter shall be attended by an employee operator
who is knowledgeable and solely dedicated to the operation of the equipment and associated hazardsmelter. The
employeemelter operator shall always be within 25 ft. of the Meltermelter and shall have the Meltermelter within sight. The
employee operator shall remain in the area of the Meltermelter for a minimum of one-hour after the devicemelter is shut down
in compliance with Section 3504.2.
304.6 Minimum Melter Design Requirements. Construction Rubberized asphalt melter Melters shall be operated
constructed as a complete unit as designed and built by the manufacturer. Field changes that override controls or safety
features are shall be prohibited. Material vats shall be a permanent integral part of therubberized asphalt melterunit. The
rubberized asphalt melter .
chassis shall be substantially constructed and capable of carrying the load imposed upon it whether it is standing still or being
transported.
304.6.1 Lids. Rubberized asphalt melter Melters s shall hall have lids permanently attached lids covering the material vat.
The Melter lids shall be kept closed at all times, except to add rubberized asphalt membrane rubberized asphalt cakes to the
rubberized asphalt melter . . Loading doors shall be designed as a safety door integral to the roofing rubberized asphalt
material tank vat and shall be provided with handles that allow rubberized asphalt rubberized asphalt cakes to be lowered into
the tank vat without operator exposure to the vat material..
304.7 Melter Operation Rubberized asphalt melters Melters shall be operated according to manufacturer
instructions. Rubberized asphalt melters Melters shall operate using integral control systems that include shut off controls for
the electric or diesel-fired burner, temperature controls for the oil or air system, and the material vat. Where a an enclosed
diesel burner is utilized, it shall fire into a burner flue assembly for the oil or air jacketed shell for uniform heat transfer to the
material vat. There shall be no open flame devices on rubberized asphalt melters Melters s. All rubberized asphalt
melters shall hall have an approved, working visible temperature gauge(s) that indicate the temperature of the rubberized
material being heated and, in the case of oil jacketedrubberized asphalt melters, the temperature of the heat transfer oil
heating the material vat. Therubberized asphalt meltershall have limit switches that prevent the material vat from heating
beyond 400 degrees F.

304.8 Fuel System and containers Fuel containers for diesel-powered meltersmelters shall be constructed and approved for
the use for which they were designed. R ubberized asphalt melter Melter fuel tanks shall be permanently attached to the frame
of the meltermelter. Portable fuel tanks shall not be utilized to power rubberized asphalt melters. Diesel tanks and engines
integral to therubberized asphalt melters melter shall be maintained in accordance with manufacturer instructions.
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304.8.1 Refueling. Refueling of diesel tanks shall be performed when the rubberized asphalt melter is off. A refueling and spill
prevention plan approved by acceptable to the fire code official shall be utilized. Refueling shall be conducted using approved
safety cans. No open flames shall be present within 20 feet of the refueling operation.
304.9 Maintenance. Rubberized asphalt melters and integral working parts shall be in good working condition and shall be
maintained free of excessive residue.
3317.1 General. Roofing operations utilizing heat-producing systems or other ignition sources shall be conducted in
accordance with Sections 3317.2, 3317.3 and 3317.4 and Chapter 35.
3317.4 Rubberized Asphalt Melters. Rubberized Asphalt MeltersRubberized asphalt melters shall be operated in accordance
with Section 304.
Commenter's Reason: The original proposal used the IFC tar kettle provisions as a templet. The majority of the committee
comments on improper code language relate directly to tar kettle provisions now in the IFC. This revised provision removes
concerns raised by the committee on langauge and enforceablilty. The Location section is revised to define where Melters may
be located. Defintions are revised to remove percieved design requirements.
The inherent dangers of open flames as a part of construction processes has been recognized with particular emphasis on the
use of torch applied roofing systems and asphalt (tar) kettles for decades. Tar kettles lack temperature controls, are open flame
fired, and operate at higher temperatures than Rubberized Asphalt Melters. The IFC contains requirements and cautions for tar
kettles and torch applied roofing systems in Chapter 3 that specifically addresses use of tar kettles with heavy reliance on
Chapter 35 requirements. Tar kettles are not permitted to be staged on roof decks in Section 303.2. Rubberized Asphalt Melters
due to the inherent materials application requirement in close proximity to the roof deck requires that Melters be permitted on
roof decks.
The historical need for improved deck coatings resulted in the development and long-term positive record of hot-applied
rubberized asphaltic materials. Rubberized asphalt can only be melted in Rubberized Asphalt Melters that control temperatures.
Currently each AHJ must independently develop and approve safe work practices for each construction job using Rubberized
Asphalt Melters without the benefit of established requirements.
There have been no roof deck failures with zero fires and zero litigation from the use of these materials and equipment on over
30 million square feet of roof decks in Florida alone. Nationally the submitter cannot find an instance where a roofing fire was
initiated by a Rubberized Asphalt Melter; a notable record in comparison to asphalt tar kettle fire events.
This code change is to establish that Melters are NOT tar kettles and must comply with a different set of fire safety provisions
as proposed here. Significantly, Melter equipment is operated without an open flame. Melters have controls built into
manufactured units. Material vats are fully enclosed. Melter equipment enables the use of advanced roof covering materials
that protect the structural integrity of concrete high-rise or commercial structures.
The proposed change to the IFC is important in establishing the safe use requirements for Rubberized Asphalt Melters. Tar
kettle and Melter operations need safeguards against the potential for fire, but with different constraints. This proposal
separates out Rubberized Asphalt Melters for use on roof decks and brings with it recognition of fire safety as an integral part of
the roofing operation. Propane fueled equipment is not part of the safe work practices in this proposal as called out in Section
304.1.1. With this change a propane fueled Rubberized Asphalt Melter could only be utilized with AHJ approval that would
include additional locally established controls and work practices for propane.
Rubberized Asphalt Melters operate and perform differently from tar kettles as listed in the table below. Importantly, indirect
heating of the Rubberized Asphalt Melter is via fully enclosed electric or diesel heating elements. Further, there are temperature
controls inherent in melters in part due to the need to maintain the roofing material at 350 to 380 degrees F. Overheating into
the temperature range of ordinary combustibles makes the rubberized asphalt product unsuitable for roof deck application. Due
to the lower application temperature, the potential for fire with Rubberized Asphalt Melters is greatly decreased when compared
to tar kettles and torches. Tar kettles operate in temperature ranges 475- 500 degrees F.
The proposal provides for only approved equipment and methods to be permitted on non-combustible roof locations, insures
exit access is always maintained, and to provides for fire extinguishers and responsible operation of equipment consistent with
existing IFC requirements in Chapter 35. The equipment construction and operation requirements are such that only a properly
manufactured unit can be used. Multiple national manufacturers have equipment capable of meeting the requirements
proposed herein. Confirmation of roof deck ability to accommodate equipment loads prior to work beginning is a key part of the
AHJ review and permitting process.
The goal of these new requirements is to define operations necessary during construction as needing to be performed in a safe
manner that will not put workers or the building at unnecessary risk from fire. This proposal for Rubberized Asphalt Melters is
consistent with the intent of the code.
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F6-16
IFC: 304.3.3.
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Revise as follows:
304.3.3 Capacity exceeding 1.5 cubic yards. Dumpsters and containers with an individual capacity of 1.5 cubic yards [40.5
cubic feet (1.15 m3)] or more shall not be stored in buildings or placed within 5 feet (1524 mm) of combustible walls, openings
or combustible roof eave lines.
Exceptions:
1. Dumpsters or containers that are placed inside buildings in areas protected by an approvedautomatic sprinkler
system installed throughout in accordance with Section 903.3.1.1, 903.3.1.2 or 903.3.1.3.
2. Storage in a structure shall not be prohibited where the structure is of Type I or IIA construction, located not less
than 10 feet (3048 mm) from other buildings and used exclusively for dumpster or container storage.
3. Dumpsters or containers that are located adjacent to buildings where the exterior area is protected by an
approved automatic sprinkler system.
Reason: This proposal is a clarification of the requirements. The first exception simply "dumpsters or containers in areas
protected" by sprinklers. Does this mean that it would be allowed outside adjacent to the building if the building is sprinklered?
Probably not, since the sprinklers would afford no protection over the dumpster.
Therefore, Exception 1 is reworded to be specific to indoor locations and Exception 3 is added to address outdoor locations
where the dumpster is not requirec to be separated 5 feet.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will not increase the cost of construction
This proposal does not address construction, it addresses the location of the dumpster in relation to the building.
F6-16 : 304.3.3O'BRIAN11006
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This was seen as a good differentiation between dumpsters within buildings and those located adjacent to
buildings. The addition of the allowance for dumpsters placed next to a building, where sprinklers are provided, was seen as a
necessary option and clarified the intent of the original exceptions.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Albert Rood, representing SELF (al.rood@wyo.gov) requests Disapprove.
Commenter's Reason: Allowing large capacity dumpsters per 304.3.4 to be placed inside the building, close to or under
openings and combustible construction is stepping over boundries of simple common sense prevention principals and the
original intent of this section of exposure issues.
The exceptions need to go away "Not be modified"
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F7-16
IFC: 308.4.1.
Proposed Change as Submitted
Proponent : William Freer, New York State Office of Fire Prevention and Control, representing New York State Office of Fire
Prevention and Control (william.freer@dhses.ny.gov)
2015 International Fire Code
308.4.1 Group R-2 dormitories. Candles, incense and similar open-flame-producing items shall not be allowed in sleeping
units prohibited in Group R-2 dormitory occupancies.
Reason: This code change clarifies where the code applies. In the previous verison it was questionable whether or not the
code applied to apartment or suite style dormitories.
Cost Impact: Will not increase the cost of construction
There is no impact to the cost of construction. The code change clarifies where items are allowed and does not have an effect
on the construction of the space.
F7-16 : 308.4.1FREER12213
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
308.4.1 Group R-2 dormitories Dormitories. Candles, incense and similar open-flame-producing items shall be prohibited in
Group R-2 dormitory occupancies.
Committee Reason: The committee approved this proposal based upon the published reason statement. In addition, it removes
confusion that often occurs as to what is considered part of the sleeping unit. A modification removed the reference to Group R-2
as smoking is a concern in all dormitories not simply Group R-2 dormitories.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Collins, The Preview Group, Inc., representing The American Institute of Architects
(dcollins@preview-group.com) requests Disapprove.
Commenter's Reason: This code change revises the current prohibition against candles, incense and other open-flame
producing items in Group R-2 dormitories by deleting the modifier 'sleeping units' and changing 'not be allowed' to 'is
prohibited'. The committee recommended approval.
The AIA believes this makes the code less clear and difficult to understand. The committee stated that it "approved this
proposal based upon the published reason statement. In addition, it removes confusion that often occurs as to what is
considered part of the sleeping unit. A modification removed the reference to Group R-2 as smoking is a concern in all
dormitories not simply Group R-2 dormitories."
The proponent says that this clarifies whether the code applies to apartment or suite-style dorms, but the proposed change
seems to actually be making the application of this section more blurry by deleting the modifier of 'sleeping units' from the
section. The problem created here is tied to the definition of dormitory. Is a building comprised of apartments for college
students, with more than one student per apartment, considered a dormitory? Is it an apartment or a dormatory if each unit is a
complete dwelling unit? We ask for disapproval in the absence of clarification. How would this be enforced in buildings near a
university or college?
We believe that if the concern is valid, and we don't question that, shouldn't the limitation be for all living arrangements, not only
dormatories.

F7-16
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F10-16
IFC: 310.2, 310.3.
Proposed Change as Submitted
Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org)
2015 International Fire Code
Revise as follows:
310.2 Prohibited areas. Smoking shall be prohibited where conditions are such as to make smoking a hazard, and in spaces
where flammable liquids or combustible materials gases and dusts or oxygen are used, stored or handled.
310.3 "No Smoking" signs. The fire code official is authorized to order the posting of "No Smoking" signs in a conspicuous
location in each structure or location in which smoking is prohibited. The content, lettering, size, color and location of required
"No Smoking" signs shall be approved.
Exception: In Group I-2 occupancies and ambulatory care facilities where smoking is prohibited throughout the facility,
"No Smoking" signs are not required in interior locations of the facility where signs are displayed at all major entrances
into the facility.
Reason: The intention of this code change is to provide clarification for the spaces and hazards where smoking shall be
prohibited. Also, to clarify where "No Smoking" signage is applicable and the I- Occupancies exceptions to the "No Smoking"
signage locations based on a totally smoke free facility.
This proposal is submitted by the ICC Ad Hoc Committee on Healthcare (AHC). The AHC was established by the ICC Board to
evaluate and assess contemporary code issues relating to hospitals and ambulatory healthcare facilities. This is a joint effort
between ICC and the American Society for Healthcare Engineering (ASHE), a subsidiary of the American Hospital Association,
to eliminate duplication and conflicts in healthcare regulation. In 2014 and 2015 the ICC Ad Hoc Committee has held 4 open
meetings and numerous Work Group meetings and conference calls for the current code development cycle which included
members of the committees as well as any interested party to discuss and debate the proposed changes. Information on the
AHC, including: meeting agendas; minutes; reports; resource documents; presentations; and all other materials developed in
conjunction with the AHC effort can be downloaded from the AHC website at: AHC
(http://www.iccsafe.org/cs/AHC/Pages/default.aspx).

Cost Impact: Will not increase the cost of construction
The result would be a decrease in the number of signs needed in a building.
F10-16 : 310.2WILLIAMS12013
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal was disapproved with concern that the proposal needs to be rewritten to clarify the intent.
This is also based upon concern from the proponent that the original proposal needed rework. An acceptable alternative was not
presented that the committee felt met the concern with appropriately addressing the intent of the section.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org) requests Approve
as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
310.2 Prohibited areas. Smoking shall be prohibited where conditions are such as to make smoking a hazard, and in spaces
where flammable liquids or combustible gases and dusts or oxygen materials are used, stored or handled.
310.3 "No Smoking" signs. The fire code official is authorized to order the posting of "No Smoking" signs in a conspicuous
location in each structure or location in which smoking is prohibited. The content, lettering, size, color and location of required
"No Smoking" signs shall be approved.
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Exception: In Group I-2 occupanices and ambulatory care facilities where smoking is prohibited throughout the facility,
"No Smoking" signs are not required in interior locations of the facility where signs are displayed at all major entrances
into the facility.
Commenter's Reason: The committee disapproved this change due to concerns about the language in Section 310.2. The
modification restores Section 310.2 and is to include only the originally proposed change to Section 310.3. The original code
change added 'ambulatory care' to the exception. The exception for no-smoking signage is only acceptable if the entire
building is no-smoking. While typically a Group I-2 occupancy is an entire building, this new language is needed in multi-tenant
buildings that include ambulatory care facilities.
F10-16
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F12-16
105.6.16, [A] 106.3, 107.5, 202, 309.2, 311.2.1, 315.6, 316.2.1, 403.10.2.2.1, 504.1, 509.2, 603.1.5, 603.1.6.1, 605.12, 606.5,
608.4.1, 703.1, 903.2.11.1.1 (IBC [F] 903.2.11.1.1), 903.2.11.2 (IBC [F] 903.2.11.2), 904.12.4 (IBC [F] 904.12.4), 905.5 (IBC
[F] 905.5), 906..5 (IBC [F] 906.5), 907.2 (IBC [F] 907.2), 907.2.6 (IBC [F] 907.2.6), 907.2.6.3.3 (IBC [F] 907.2.6.3.3),
907.2.10.1 (IBC [F] 907.2.10.1), 907.2.20 (IBC [F] 907.2.20), 907.2.22.2 (IBC [F] 907.2.22.2), 907.4.2.6 (IBC [F] 907.4.2.6),
907.8.2 (IBC [F] 907.8.2), 909.12.4 (IBC [F] 909.12.4, IMC [F] 513.12.4), 910.4.5 (IBC [F] 910.4.5), 914.2.3, 1105.9, 2005.4,
2005.7, 2005.7.1, 2006.6.1, 2301.1, 2303.2, 2306.2.5, 2308.6, 2310.6.3, 2404.3.2.5, 2405.3.2, 2404.8.1.2, 2404.7.8.2,
2703.10.1.1, 2703.10.4.4.5, 2903.3, 3201.4, 3206.2, 3206.6.1, 3206.9.1.1, 3309.1, 3313.1 (IBC [F] 3311.1, IEBC [F] 1506.1),
3503.6, 3504.2.6, 5003.2.2.1, 5004.2.3, 5303.5.3, 5305.4, 5503.4.3, 5606.5.2.1, 5606.5.2.3, 5703.6.2.1, 5703.6.6.1,
5704.2.9.6.2, 5704.2.9.7.5.1, 5704.3.5.4, 5704.3.6.2, 5706.4.7.6, 5706.4.10.4, 5706.5.3.1.1, 5706.5.4.5, 6004.2.2.10.3, 6109.9,
6109.10, 6109.15, D102.1, I101.3, L104.6, L104.14.1; IWUIC [A] 109.1.1, [F] 403.1
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
105.6.16 Fire hydrants and valves. An operational permit is required to use or operate fire hydrants or valves intended for fire
suppression purposes that are installed on water systems and accessible provided with access to a fire apparatus access road
that is open to or generally used by the public.
Exception: A permit is not required for authorized employees of the water company that supplies the system or the fire
department to use or operate fire hydrants or valves.
[A] 106.3 Concealed work. It shall be the duty of the permit applicant to cause the work to remain accessible open for
access and exposed for inspection purposes. Where any installation subject to inspection prior to use is covered or concealed
without having first been inspected, the fire code official shall have the authority to require that such work be exposed for
inspection. Neither the fire code official nor the jurisdiction shall be liable for expense entailed in the removal or replacement of
any material required to allow inspection.
107.5 Rendering equipment inoperable. Portable or fixed fire-extinguishing systems or devices, and fire-warning systems,
shall not be rendered inoperative or inaccessible not available for access, except as necessary during emergencies,
maintenance, repairs, alterations, drills or prescribed testing.
Add new definition as follows:
SECTION 202 DEFINITIONS
GENERAL DEFINITIONS
[M]ACCESS (TO). That which enables a device, appliance or equipment to be reached by ready access or by a means that
first requires the removal or movement of a panel, door or similar obstruction [see also "Ready access (to)"].
[M]READY ACCESS (TO). That which enables a device, appliance or equipment to be directly reached, without requiring the
removal or movement of any panel, door or similar obstruction [see "Access (to)"].
WILDFIRE RISK AREA. Land that is covered with grass, grain, brush or forest, whether privately or publicly owned, which is
so situated or is of such inaccessible location that a fire originating upon it would present an abnormally difficult job of
suppression or would result in great or unusual damage through fire or such areas designated by the fire code official.
309.2 Battery chargers. Battery chargers shall be of an approved type. Combustible storage shall be kept not less than 3 feet
(915 mm) from battery chargers. Battery charging shall not be conducted in areas accessible to the public.
311.2.1 Security. Exterior and interior openings accessible open to other tenants or unauthorized persons shall be boarded,
locked, blocked or otherwise protected to prevent entry by unauthorized individuals. The fire code official is authorized to
placard, post signs, erect barrier tape or take similar measures as necessary to secure public safety.
315.6 Storage in plenums. Storage shall not be permitted in plenums. Abandoned material in plenums shall be deemed to be
storage and shall be removed. Where located in plenums, the accessible portion of abandoned cables that is open for access
and that are not identified for future use with a tag shall be deemed storage and shall be removed.
316.2.1 Exterior access to shaftways. Outside openings accessible to the fire department and that open directly on a
hoistway or shaftway communicating between two or more floors in a building shall be plainly marked with the word
SHAFTWAY in red letters not less than 6 inches (152 mm) high on a white background. Such warning signs shall be placed so
as to be readily discernible from the outside of the building.
403.10.2.2.1 Guide contents. A fire emergency guide shall describe the location, function and use of fire protection equipment
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and appliances accessible to available for use by residents, including fire alarm systems, smoke alarms and portable fire
extinguishers. Guides shall include an emergency evacuation plan for each dwelling unit.
504.1 Required access. Exterior doors and openings required by this code or the International Building Code shall be
maintained readily accessible with ready access for emergency access by the fire department. An approved access walkway
leading from fire apparatus access roads to exterior openings shall be provided when required by the fire code official.
509.2 Equipment access. Approved access shall be provided and maintained for all fire protection equipment to permit
immediate safe operation and maintenance of such equipment. Storage, trash and other materials or objects shall not be
placed or kept in such a manner that would prevent such equipment from being readily accessible having ready access.
603.1.5 Access. The installation shall be readily accessible have ready access for cleaning hot surfaces; removing burners;
replacing motors, controls, air filters, chimney connectors, draft regulators and other working parts; and for adjusting, cleaning
and lubricating parts.
603.1.6.1 Diagrams. Contractors installing industrial oil-burning systems shall furnish not less than two copies of diagrams
showing the main oil lines and controlling valves, one copy of which shall be posted at the oil-burning equipment and another at
an approved location that will be accessible have access in case of emergency.
605.12 Abandoned wiring in plenums. Accessible portions
Portions of abandoned cables in air-handling plenums plenumsthat have access shall be removed. Cables that are unused and
have not been tagged for future use shall be considered abandoned.
606.5 Access. Refrigeration systems having a refrigerant circuit containing more than 220 pounds (100 kg) of Group A1 or 30
pounds (14 kg) of any other group refrigerant shall be accessible to have access for the fire department at all times as required
by the fire code official.
608.4.1 Separate rooms. Where stationary batteries are installed in a separate equipment room accessible with access
to only to authorized personnel, they shall be permitted to be installed on an open rack for ease of maintenance.
703.1 Maintenance. The required fire-resistance rating of fire-resistance-rated construction, including, but not limited to, walls,
firestops, shaft enclosures, partitions, smoke barriers, floors, fire-resistive coatings and sprayed fire-resistant materials applied
to structural members and fire-resistant joint systems, shall be maintained. Such elements shall be visually inspected by the
owner annually and properly repaired, restored or replaced where damaged, altered, breached or penetrated. Records of
inspections and repairs shall be maintained. Where concealed, such elements shall not be required to be visually inspected by
the owner unless the concealed space is accessible accessed by the removal or movement of a panel, access door, ceiling tile
or similar movable entry to the space. Openings made therein for the passage of pipes, electrical conduit, wires, ducts, air
transfer openings and holes made for any reason shall be protected with approved methods capable of resisting the passage
of smoke and fire. Openings through fire-resistance-rated assemblies shall be protected by self- or automatic-closing doors of
approved construction meeting the fire protection requirements for the assembly.
903.2.11.1.1 Opening dimensions and access. Openings shall have a minimum dimension of not less than 30 inches (762
mm). Such openings shall be accessible to have access for the fire department from the exterior and shall not be obstructed in
a manner such that fire fighting or rescue cannot be accomplished from the exterior.
903.2.11.2 Rubbish and linen chutes. An automatic sprinkler system shall be installed at the top of rubbish and linen chutes
and in their terminal rooms. Chutes shall have additional sprinkler heads installed at alternate floors and at the lowest intake.
Where a rubbish chute extends through a building more than one floor below the lowest intake, the extension shall have
sprinklers installed that are recessed from the drop area of the chute and protected from freezing in accordance with Section
903.3.1.1. Such sprinklers shall be installed at alternate floors beginning with the second level below the last intake and ending
with the floor above the discharge. Chute sprinklers shall be accessible have access for servicing.
904.12.4 Special provisions for automatic sprinkler systems. Automatic sprinkler systems protecting commercial-type
cooking equipment shall be supplied from a separate, readily accessible, indicating-type control valve that is identified.
905.5 Location of Class II standpipe hose connections. Class II standpipe hose connections shall be accessible have
access and shall be located so that all portions of the building are within 30 feet (9144 mm) of a nozzle attached to 100 feet (30
480 mm) of hose.
906.5 Conspicuous location. Portable fire extinguishers shall be located in conspicuous locations where they will be readily
accessible have ready access and be immediately available for use. These locations shall be along normal paths of travel,
unless the fire code official determines that the hazard posed indicates the need for placement away from normal paths of
travel.
907.2 Where required—new buildings and structures. An approved fire alarm system installed in accordance with the
provisions of this code and NFPA 72 shall be provided in new buildings and structures in accordance with Sections 907.2.1
through 907.2.23 and provide occupant notification in accordance with Section 907.5, unless other requirements are provided
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by another section of this code.
Not fewer than one manual fire alarm box shall be provided in an approved location to initiate a fire alarm signal for fire alarm
systems employing automatic fire detectors or waterflow detection devices. Where other sections of this code allow elimination
of fire alarm boxes due to sprinklers, a single fire alarm box shall be installed.
Exceptions:
1. The manual fire alarm box is not required for fire alarm systems dedicated to elevator recall control and
supervisory service.
2. The manual fire alarm box is not required for Group R-2 occupancies unless required by the fire code official to
provide a means for fire watch personnel to initiate an alarm during a sprinkler system impairment event. Where
provided, the manual fire alarm box shall not be located in an area that is accessible
open to the public.
907.2.6 Group I. A manual fire alarm system that activates the occupant notification system in accordance with Section 907.5
shall be installed in Group I occupancies. An automatic smoke detection system that activates the occupant notification system
in accordance with Section 907.5 shall be provided in accordance with Sections 907.2.6.1, 907.2.6.2 and 907.2.6.3.3.
Exceptions:
1. Manual fire alarm boxes in sleeping units of Group I-1 and I-2 occupancies shall not be required at exits if located
at all care providers' control stations or other constantly attended staff locations, provided such stations are visible
and continuously accessible available for access and that the distances of travel required in Section 907.4.2.1
are not exceeded.
2. Occupant notification systems are not required to be activated where private mode signaling installed in
accordance with NFPA 72 is approved by the fire code official and staff evacuation responsibilities are included in
the fire safety and evacuation plan required by Section 404.
907.2.6.3.3 Automatic smoke detection system. An automatic smoke detection system shall be installed throughout
resident housing areas, including sleeping units and contiguous day rooms, group activity spaces and other common spaces
normally accessible open to residents.
Exceptions:
1. Other approved smoke detection arrangements providing equivalent protection, including, but not limited to,
placing detectors in exhaust ducts from cells or behind protective guards listed for the purpose, are allowed when
necessary to prevent damage or tampering.
2. Sleeping units in Use Conditions 2 and 3 as described in Section 308 of the International Building Code.
3. Smoke detectors are not required in sleeping units with four or fewer occupants in smoke compartments that are
equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1.
907.2.10.1 Manual fire alarm system. A manual fire alarm system that activates the occupant notification system in
accordance with Section 907.5 shall be installed in Group R-4 occupancies.
Exceptions:
1. A manual fire alarm system is not required in buildings not more than two stories in height where all individual
sleeping units and contiguous attic and crawl spaces to those units are separated from each other and public or
common areas by not less than 1-hour fire partitions and each individual sleeping unit has an exit directly to a
public way, egress court or yard.
2. Manual fire alarm boxes are not required throughout the building where all of the following conditions are met:
2.1.The building is equipped throughout with an automatic sprinkler system installed in accordance with
Section 903.3.1.1 or 903.3.1.2.
2.2.The notification appliances will acti-vate upon sprinkler water flow.
2.3.Not fewer than one manual fire alarm box is installed at an approved location.
2.4.Manual fire alarm boxes in resident or patient sleeping areas shall not be required at exits where located
at all nurses' control stations or other constantly attended staff locations, provided such stations are
visible and continuously accessible available for access and that the distances of travel required in
Section 907.4.2.1 are not exceeded.
907.2.20 Covered and open mall buildings. Where the total floor area exceeds 50,000 square feet (4645 m2) within either a
covered mall building or within the perimeter line of an open mall building, an emergency voice/alarm communication system
shall be provided. Emergency voice/alarm communication systems serving a mall, required or otherwise, shall be accessible to
have access for the fire department. The system shall be provided in accordance with Section 907.5.2.2.
907.2.22.2 Other airport traffic control towers. Airport traffic control towers with a single exit or where sprinklers are not
installed throughout shall be provided with smoke detectors in all of the following locations:
1. Airport traffic control cab.
2. Electrical and mechanical equipment rooms.
3. Airport terminal radar and electronics rooms.
4. Office spaces incidental to the tower operation.
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5.
6.
7.
7.

Lounges for employees, including sanitary facilities.
Means of egress.
Accessible utility shafts.
Utility shafts with access.

907.4.2.6 Unobstructed and unobscured. Manual fire alarm boxes shall be accessible, unobstructed, unobscured and visible
at all times.
907.8.2 Testing. Testing shall be performed in accordance with the schedules in NFPA 72 or more frequently where required
by the fire code official. Records of testing shall be maintained.
Exception: Devices or equipment that are inaccessible not available for access for safety considerations shall be tested
during scheduled shutdowns where approved by the fire code official, but not less than every 18 months.
909.12.4 Automatic control. Where completely automatic control is required or used, the automatic-control sequences shall
be initiated from an appropriately zoned automatic sprinkler system complying with Section 903.3.1.1, manual controls that are
readily accessible to have ready access for the fire department and any smoke detectors required by the engineering analysis.
910.4.5 Manual control location. Manual controls shall be located so as to be accessible to have access for the fire service
from an exterior door of the building and protected against interior fire exposure by not less than 1-hour fire barriers
constructed in accordance with Section 707 of the International Building Code or horizontal assemblies constructed in
accordance with Section 711 of the International Building Code, or both.
914.2.3 Emergency voice/alarm communication system. Where the total floor area exceeds 50,000 square feet (4645 m2)
within either a covered mall building or within the perimeter line of an open mall building, an emergency voice/alarm
communication system shall be provided. Emergency voice/alarm communication systems serving a mall, required or otherwise,
shall be accessible to have access for the fire department. The system shall be provided in accordance with Section 907.5.2.2.
1105.9 Group I-2 automatic fire alarm system. An automatic fire alarm system shall be installed in existing Group I-2
occupancies in accordance with Section 907.2.6.2.
Exception: Manual fire alarm boxes in patient sleeping areas shall not be required at exits if located at all nurses' control
stations or other constantly attended staff locations, provided such stations are visible and continuously accessible open
for access and that travel distances required in Section 907.4.2.1 are not exceeded.
2005.4 On aircraft fuel-servicing tank vehicles. Aircraft fuel-servicing tank vehicles shall be equipped with not less than two
listed portable fire extinguishers complying with Section 906, each having a minimum rating of 20-B:C. A portable fire
extinguisher shall be readily accessible provided with ready access from either side of the vehicle.
2005.7 Fire extinguisher access. Portable fire extinguishers required by this chapter shall be accessible have access at all
times. Where necessary, provisions shall be made to clear accumulations of snow, ice and other forms of weather-induced
obstructions.
2005.7.1 Cabinets. Cabinets and enclosed compartments used to house portable fire extinguishers shall be clearly marked
with the words FIRE EXTINGUISHER in letters not less than 2 inches (51 mm) high. Cabinets and compartments shall be
readily accessible provided with ready access at all times.
2006.6.1 Accessibility. Emergency fuel shutoff controls shall be readily accessible provided wih ready access at all times
when the fueling system is being operated.
2301.1 Scope. Automotive motor fuel-dispensing facilities, marine motor fuel-dispensing facilities, fleet vehicle motor fueldispensing facilities, aircraft motor-vehicle fuel-dispensing facilities and repair garages shall be in accordance with this chapter
and the International Building Code, International Fuel Gas Code and International Mechanical Code. Such operations shall
include both those that are accessible open to the public and private operations.
2303.2 Emergency disconnect switches. An approved, clearly identified and readily accessible emergency disconnect
switch with ready access shall be provided at an approved location to stop the transfer of fuel to the fuel dispensers in the
event of a fuel spill or other emergency. The emergency disconnect switch for exterior fuel dispensers shall be located within
100 feet (30 480 mm) of, but not less than 20 feet (6096 mm) from, the fuel dispensers. For interior fuel-dispensing operations,
the emergency disconnect switch shall be installed at an approved location. Such devices shall be distinctly labeled as:
EMERGENCY FUEL SHUTOFF. Signs shall be provided in approved locations.
2306.2.5 Portable tanks. Where approved by the fire code official, portable tanks are allowed to be temporarily used in
conjunction with the dispensing of Class I, II or III liquids into the fuel tanks of motor vehicles or motorized equipment on
premises not normally accessible open to the public. The approval shall include a definite time limit.
2308.6 Valves. Gas piping to equipment shall be provided with a remote, readily accessible manual shutoff valve that is
readily accessible.
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2310.6.3 Access. Where the pier is accessible open to vehicular traffic, an unobstructed roadway to the shore end of the
wharf shall be maintained for access by fire apparatus.
2404.3.2.5 Clear space. Spray booths shall be installed so that all parts of the booth are readily accessible open for cleaning.
A clear space of not less than 3 feet (914 mm) shall be maintained on all sides of the spray booth. This clear space shall be
kept free of any storage or combustible construction.
Exceptions:
1. This requirement shall not prohibit locating a spray booth closer than 3 feet (914 mm) to or directly against an
interior partition, wall or floor/ceiling assembly that has a fire-resistance rating of not less than 1 hour, provided
the spray booth can be adequately maintained and cleaned.
2. This requirement shall not prohibit locating a spray booth closer than 3 feet (914 mm) to an exterior wall or a roof
assembly, provided the wall or roof is constructed of noncombustible material and the spray booth can be
adequately maintained and cleaned.
2405.3.2 Bottom drains. Dip tanks greater than 500 gallons (1893 L) in liquid capacity shall be equipped with bottom drains
that are arranged to automatically and manually drain the tank quickly in the event of a fire unless the viscosity of the liquid at
normal atmospheric temperature makes this impractical. Manual operation shall be from a safe, accessible location with
access. Where gravity flow is not practicable, automatic pumps shall be provided. Such drains shall be trapped and discharged
to a closed, vented salvage tank or to an approved outside location.
Exception: Dip tanks containing Class IIIB combustible liquids where the liquids are not heated above room temperature
and the process area is protected by automatic sprinklers.
2404.8.1.2 Alarm station location. Not less than one manual fire alarm and emergency system shutdown station shall be
readily accessible to have ready access for operating personnel. Where access to this station is likely to involve exposure to
danger, an additional station shall be located adjacent to an exit from the area.
2404.7.8.2 Attachment. Overspray collection filters shall be readily removable and accessible have access for cleaning or
replacement.
2703.10.1.1 Combustible workstations. A sprinkler head shall be installed within each branch exhaust connection or
individual plenums of workstations of combustible construction. The sprinkler head in the exhaust connection or plenum shall
be located not more than 2 feet (610 mm) from the point of the duct connection or the connection to the plenum. Where
necessary to prevent corrosion, the sprinkler head and connecting piping in the duct shall be coated with approved or listed
corrosion-resistant materials. The sprinkler head shall be accessible have access for periodic inspection.
Exceptions:
1. Approved alternative automatic fire-extinguishing systems are allowed. Activation of such systems shall deactivate
the related processing equipment.
2. Process equipment that operates at temperatures exceeding 932°F (500°C) and is provided with automatic
shutdown capabilities for hazardous materials.
3. Exhaust ducts 10 inches (254 mm) or less in diameter from flammable gas storage cabinets that are part of a
workstation.
4. Ducts listed or approved for use without internal automatic sprinkler protection.
2703.10.4.4.5 Maintenance and inspection. Sprinklers in exhaust ducts shall be accessible have access for periodic
inspection and maintenance.
2903.3 Fire-fighting access. Organic coating manufacturing operations shall be accessible have access from not less than
one side for the purpose of fire control. Approved aisles shall be maintained for the unobstructed movement of personnel and
fire suppression equipment.
3201.4 Evacuation plan. Where required by the fire code official, an evacuation plan for areas open to the public accessible
areas and a separate set of plans indicating location and width of aisles, location of exits, exit access doors, exit signs, height
of storage, and locations of hazardous materials shall be submitted at the time of permit application for review and approval.
Following approval of the plans, a copy of the approved plans shall be maintained on the premises in an approved location.
TABLE 3206.2
GENERAL FIRE PROTECTION AND LIFE SAFETY REQUIREMENTS
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SOLID-PILED STORAGE, SHELF
STORAGE AND PALLETIZED
STORAGE
(see Section 3207.3)

ALL STORAGE AREAS
(See Sections 3206, 3207 and 3208)b

SIZE OF HIGHPILED
STORAGE
a
COMMODITY AREA (square
Automatic fireCLASS
feet) (see
Fire detection
extinguishing
Sections
system
system
3206.2 and
(see Section
(see
Section
3206.4)
3206.5)
3206.4)

I-IV

0-500

Not
a
Required

501-2,500

Not Requireda

2,501-12,000
Open to the
Public
accessible
2,501-12,000
Not open to the
public Nonpublic
accessible
(Option 1)
2,501-12,000
Not open to the
public
Nonpublic
accessible
(Option 2)
12,001-20,000
20,001-500,000
Greater than
g
500,000
0-500

501-2,500 Open
to the Public
accessible
501-2,500 Not
open to the
publicNonpublic
accessible
(Option 1)
High hazard
501-2,500 Not
open to the
public
Nonpublic
accessible
(Option 2)
2,501-300,000
300,001500,000g, h

Not
Required
Yesi

Smoke
Building
and
Maximum
Maximum
access
heat
permissible
pile
(see
removal
c storage
dimension
Section
(see
heightd
(feet)
3206.6) Section
(feet)
3206.7)
Not
Not
Not
Not
e
Required Required Required
Required
Not
Not
100
40
e
Required Required

Maximum
pile
volume
(cubic
feet)
Not
Required
100,000

Yes

Not
Required

Not
Not
Requirede Required

100

40

400,000

Yes

Not
Required

Not
Not
e
Required Required

100

40

400,000

Not
a
Required

Yes

Yes

Yesj

100

30f

200,000

Yes
Yes

Not Required
Not Required

Yes
Yes

100
100

40
40

400,000
400,000

Yes

Not Required

Yes

Yesj
Yesj
j
Yes

100

40

400,000

Not
a
Required

Not
Required

Not
Not
e
Required Required

50

Not
Required

Not
Required

Yes

Not
Required

Not
Not
e
Required Required

50

30

75,000

Yes

Not
Required

Not
Not
e
Required Required

50

30

75,000

Not
Requireda

Yes

Yes

50

20

50,000

Yes

Not Required

Yes

50

30

75,000

Yes

Not Required

Yes

50

30

75,000

Yesj

Yesj
Yesj

For SI: 1 foot = 304.8 mm, 1 cubic foot = 0.02832 m3 , 1 square foot = 0.0929 m2 .
a. Where automatic sprinklers are required for reasons other than those in Chapter 32, the portion of the sprinkler system
protecting the high-piled storage area shall be designed and installed in accordance with Sections 3207 and 3208.
b. For aisles, see Section 3206.9.
c. Piles shall be separated by aisles complying with Section 3206.9.
d. For storage in excess of the height indicated, special fire protection shall be provided in accordance with Note g where
required by the fire code official. See Chapters 51 and 57 for special limitations for aerosols and flammable and combustible
liquids, respectively.
e. Section 503 shall apply for fire apparatus access.
f. For storage exceeding 30 feet in height, Option 1 shall be used.
g. Special fire protection provisions including, but not limited to, fire protection of exposed steel columns; increased sprinkler
density; additional in-rack sprinklers, without associated reductions in ceiling sprinkler density; or additional fire department
hose connections shall be provided required by the fire code official.
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h. High-piled storage areas shall not exceed 500,000 square feet. A 2-hour fire wall constructed in accordance with Section
706 the International Building Code shall be used to divide high-piled storage exceeding 500,000 square feet in area.
i. Not required where an automatic fire-extinguishing system is designed and installed to protect the high-piled storage area in
accordance with Sections 3207 and 3208.
j. Not required where storage areas are protected by either early suppression fast response (ESFR) sprinkler systems or
control mode special application sprinklers with a response time index of 50 (m • s)1/2 or less that are listed to control a fire in
the stored commodities with 12 or fewer sprinklers, installed in accordance with NFPA 13.
3206.6.1 Access doors. Where building access is required by Table 3206.2, fire department access doors shall be provided in
accordance with this section. Access doors shall be accessible reachable without the use of a ladder.
3206.9.1.1 Sprinklered buildings. Aisles in sprinklered buildings shall be not less than 44 inches (1118 mm) wide. Aisles shall
be not less than 96 inches (2438 mm) wide in high-piled storage areas exceeding 2,500 square feet (232 m2) in area, that are
accessible to the public and designated to contain high-hazard commodities.
Exception: Aisles in high-piled storage areas exceeding 2,500 square feet (232 m2) in area, that are accessible open to
the public and designated to contain high-hazard commodities, are protected by a sprinkler system designed for multiplerow racks of high-hazard commodities shall be not less than 44 inches (1118 mm) wide.
Aisles shall be not less than 96 inches (2438 mm) wide in areas accessible
methods are used.

open to the public where mechanical stocking

3309.1 Emergency telephone. Readily accessible emergency
Emergency telephone facilities with ready access shall be provided in an approved location at the construction site. The street
address of the construction site and the emergency telephone number of the fire department shall be posted adjacent to the
telephone.
3313.1 Where required. In buildings required to have standpipes by Section 905.3.1, not less than one standpipe shall be
provided for use during construction. Such standpipes shall be installed prior to construction exceeding 40 feet (12 192 mm) in
height above the lowest level of fire department vehicle access. Such standpipe shall be provided with fire department hose
connections at accessible locations adjacent to usable stairways. Such standpipes shall be extended as construction
progresses to within one floor of the highest point of construction having secured decking or flooring.
3503.6 Signage. Visible hazard identification signs shall be provided where required by Chapter 50. Where the hot work area
is accessible open to persons other than the operator of the hot work equipment, conspicuous signs shall be posted to warn
others before they enter the hot work area. Such signs shall display the following warning:
CAUTION HOT WORK IN PROGRESS STAY CLEAR
3504.2.6 Fire extinguisher. Not less than one portable fire extinguisher complying with Section 906 and with a minimum 2A:20-B:C rating shall be readily accessible provided with ready access within 30 feet (9144 mm) of the location where hot work
is performed.
5003.2.2.1 Design and construction. Piping, tubing, valves, fittings and related components used for hazardous materials
shall be in accordance with the following:
1. Piping, tubing, valves, fittings and related components shall be designed and fabricated from materials that are
compatible with the material to be contained and shall be of adequate strength and durability to withstand the pressure,
structural and seismic stress and exposure to which they are subject.
2. Piping and tubing shall be identified in accordance with ASME A13.1 to indicate the material conveyed.
3. Readily accessible manual Manual valves or automatic remotely activated fail-safe emergency shutoff valves shall be
installed installedwith ready access on supply piping and tubing at the following locations:
3.1.The point of use.
3.2.The tank, cylinder or bulk source.
4. Manual emergency shutoff valves and controls for remotely activated emergency shutoff valves shall be identified and
the location shall have access be clearly visible, accessible and indicated by means of a sign.
5. Backflow prevention or check valves shall be provided where the backflow of hazardous materials could create a
hazardous condition or cause the unauthorized discharge of hazardous materials.
6. Where gases or liquids having a hazard ranking of:
Health Class 3 or 4
Flammability Class 4
Instability Class 3 or 4
in accordance with NFPA 704 are carried in pressurized piping above 15 pounds per square inch gauge (psig) (103 kPa), an
approved means of leak detection and emergency shutoff or excess flow control shall be provided. Where the piping originates
from within a hazardous material storage room or area, the excess flow control shall be located within the storage room or area.
Where the piping originates from a bulk source, the excess flow control shall be located as close to the bulk source as
practical.
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Exceptions:
1. Piping for inlet connections designed to prevent backflow.
2. Piping for pressure relief devices.
5004.2.3 Containment pallets. Where used as an alternative to spill control and secondary containment for outdoor storage
in accordance with the exception in Section 5004.2, containment pallets shall comply with all of the following:
1. A liquid-tight sump accessible with access for visual inspection shall be provided.
2. The sump shall be designed to contain not less than 66 gallons (250 L).
3. Exposed surfaces shall be compatible with material stored.
4. Containment pallets shall be protected to prevent collection of rainwater within the sump.
5303.5.3 Securing compressed gas containers, cylinders and tanks. Compressed gas containers, cylinders and tanks
shall be secured to prevent falling caused by contact, vibration or seismic activity. Securing of compressed gas containers,
cylinders and tanks shall be by one of the following methods:
1. Securing containers, cylinders and tanks to a fixed object with one or more restraints.
2. Securing containers, cylinders and tanks on a cart or other mobile device designed for the movement of compressed
gas containers, cylinders or tanks.
3. Nesting of compressed gas containers, cylinders and tanks at container filling or servicing facilities or in sellers'
warehouses not accessible open to the public. Nesting shall be allowed provided the nested containers, cylinders or
tanks, if dislodged, do not obstruct the required means of egress.
4. Securing of compressed gas containers, cylinders and tanks to or within a rack, framework, cabinet or similar assembly
designed for such use.
Exception:Compressed gas containers, cylinders and tanks in the process of examination, filling, transport or
servicing.
5305.4 Valves. Valves utilized on compressed gas systems shall be suitable for the use intended and shall be accessible in a
location with access. Valve handles or operators for required shutoff valves shall not be removed or otherwise altered to
prevent access.
5503.4.3 Identification of containers. Stationary containers shall be identified with the manufacturing specification and
maximum allowable working pressure with a permanent nameplate. The nameplate shall be installed on the container in an
accessible a location with access. The nameplate shall be marked in accordance with the ASME Boiler and Pressure Vessel
Code or DOTn 49 CFR Parts 100-185.
5606.5.2.1 Smokeless propellant. Commercial stocks of smokeless propellants shall be stored as follows:
1. Quantities exceeding 20 pounds (9 kg), but not exceeding 100 pounds (45 kg) shall be stored in portable wooden
boxes having walls of not less than 1 inch (25 mm) nominal thickness.
2. Quantities exceeding 100 pounds (45 kg), but not exceeding 800 pounds (363 kg), shall be stored in nonportable
storage cabinets having walls not less than 1 inch (25 mm) nominal thickness. Not more than 400 pounds (182 kg) shall
be stored in any one cabinet, and cabinets shall be separated by a distance of not less than 25 feet (7620 mm) or by a
fire partition having a fire-resistance rating of not less than 1 hour.
3. Storage of quantities exceeding 800 pounds (363 kg), but not exceeding 5,000 pounds (2270 kg) in a building shall
comply with all of the following:
3.1.The warehouse or storage room is unaccessible not open to unauthorized personnel.
3.2.Smokeless propellant shall be stored in nonportable storage cabinets having wood walls not less than 1 inch
(25 mm) nominal thickness and having shelves with not more than 3 feet (914 mm) of separation between
shelves.
3.3.Not more than 400 pounds (182 kg) is stored in any one cabinet.
3.4.Cabinets shall be located against walls of the storage room or warehouse with not less than 40 feet (12 192
mm) between cabinets.
3.5.The minimum required separation between cabinets shall be 20 feet (6096 mm) provided that barricades twice
the height of the cabinets are attached to the wall, midway between each cabinet. The barricades must extend
not less than 10 feet (3048 mm) outward, be firmly attached to the wall and be constructed of steel not less
than 1/4 inch thick (6.4 mm), 2-inch (51 mm) nominal thickness wood, brick or concrete block.
3.6.Smokeless propellant shall be separated from materials classified as combustible liquids, flammable liquids,
flammable solids or oxidizing materials by a distance of 25 feet (7620 mm) or by a fire partition having a fireresistance rating of 1 hour.
3.7.The building shall be equipped throughout with an automatic sprinkler system installed in accordance with
Section 903.3.1.1.
4. Smokeless propellants not stored in accordance with Item 1, 2, or 3 above shall be stored in a Type 2 or 4 magazine in
accordance with Section 5604 and NFPA 495.
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5606.5.2.3 Small arms primers. Commercial stocks of small arms primers shall be stored as follows:
1. Quantities not to exceed 750,000 small arms primers stored in a building shall be arranged such that not more than
100,000 small arms primers are stored in any one pile and piles are not less than 15 feet (4572 mm) apart.
2. Quantities exceeding 750,000 small arms primers stored in a building shall comply with all of the following:
2.1.The warehouse or storage building shall is not be accessible open to unauthorized personnel.
2.2.Small arms primers shall be stored in cabinets. Not more than 200,000 small arms primers shall be stored in
any one cabinet.
2.3.Shelves in cabinets shall have vertical separation of not less than 2 feet (610 mm).
2.4.Cabinets shall be located against walls of the warehouse or storage room with not less than 40 feet (12 192
mm) between cabinets. The minimum required separation between cabinets shall be allowed to be reduced to
20 feet (6096 mm) provided that barricades twice the height of the cabinets are attached to the wall, midway
between each cabinet. The barricades shall be firmly attached to the wall and shall be constructed of steel not
less than 1/4 inch thick (6.4 mm), 2-inch (51 mm) nominal thickness wood, brick or concrete block.
2.5.Small arms primers shall be separated from materials classified as combustible liquids, flammable liquids,
flammable solids or oxidizing materials by a distance of 25 feet (7620 mm) by a fire partition having a fireresistance rating of 1 hour.
2.6.The building shall be protected throughout with an automatic sprinkler system installed in accordance with
Section 903.3.1.1.
3. Small arms primers not stored in accordance with Item 1 or 2 of this section shall be stored in a magazine meeting the
requirements of Section 5604 and NFPA 495.
5703.6.2.1 Special materials. Low-melting-point materials (such as aluminum, copper or brass), materials that soften on fire
exposure (such as nonmetallic materials) and nonductile material (such as cast iron) shall be acceptable for use underground
in accordance with the applicable standard listed in Table 5703.6.2. Where such materials are used outdoors in above-ground
piping systems or within buildings, they shall be in accordance with the applicable standard listed in Table 5703.6.2 and one of
the following:
1. Suitably protected against fire exposure.
2. Located where leakage from failure would not unduly expose people or structures.
3. Located where leakage can be readily controlled by operation of accessible remotely located valves in a location with
access.
In all cases, nonmetallic piping shall be used in accordance with Section 27.4.6 of NFPA 30.
5703.6.6.1 Backflow protections. Connections to pipelines or piping by which equipment (such as tank cars, tank vehicles or
marine vessels) discharges liquids into storage tanks shall be provided with check valves or block valves for automatic
protection against backflow where the piping arrangement is such that backflow from the system is possible. Where loading
and unloading is done through a common pipe system, a check valve is not required. However, a block valve, located so as to
be readily accessible with ready access or remotely operable, shall be provided.
5704.2.9.6.2 Separation between adjacent stable or unstable liquid tanks. The separation between tanks containing
stable liquids shall be in accordance with Table 22.4.2.1 of NFPA 30. Where tanks are in a diked area containing Class I or II
liquids, or in the drainage path of Class I or II liquids, and are compacted in three or more rows or in an irregular pattern, the fire
code official is authorized to require greater separation than specified in Table 22.4.2.1 of NFPA 30 or other means to make
tanks in the interior of the pattern accessible open for fire-fighting purposes.
Exception: Tanks used for storing Class IIIB liquids are allowed to be spaced 3 feet (914 mm) apart unless within a diked
area or drainage path for a tank storing Class I or II liquids.
The separation between tanks containing unstable liquids shall be not less than one-half the sum of their diameters.
5704.2.9.7.5.1 Information signs. A permanent sign shall be provided at the fill point for the tank, documenting the filling
procedure and the tank calibration chart.
Exception: Where climatic conditions are such that the sign may be obscured by ice or snow, or weathered beyond
readability or otherwise impaired, said procedures and chart shall be located in the office window, lock box or other area
accessible open to the person filling the tank.
5704.3.5.4 Combustible materials. In areas that are inaccessible not open to the public, Class I, II and IIIA liquids shall not be
stored in the same pile or rack section as ordinary combustible commodities unless such materials are packaged together as
kits.
5704.3.6.2 Container capacity. Containers for Class I liquids shall not exceed a capacity of 5 gallons (19 L).
Exception: Metal containers not exceeding 55 gallons (208 L) are allowed to store up to 240 gallons (908 L) of the
maximum allowable quantity per control area of Class IB and IC liquids in a control area. The building shall be equipped
throughout with an approved automatic sprinkler system in accordance with Table 5704.3.4.1. The containers shall be
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provided with plastic caps without cap seals and shall be stored upright. Containers shall not be stacked or stored in racks
and shall not be located in areas accessible open to the public.
5706.4.7.6 Piping, valves and fittings. Piping valves and fittings shall be in accordance with Section 5703.6 except as
modified by the following:
1. Flexibility of piping shall be ensured by appropriate layout and arrangement of piping supports so that motion of the
wharf structure resulting from wave action, currents, tides or the mooring of vessels will not subject the pipe to repeated
excessive strain.
2. Pipe joints that depend on the friction characteristics of combustible materials or on the grooving of pipe ends for
mechanical continuity of piping shall not be used.
3. Swivel joints are allowed in piping to which hoses are connected and for articulated, swivel-joint transfer systems,
provided the design is such that the mechanical strength of the joint will not be impaired if the packing materials fail
such as by exposure to fire.
4. Each line conveying Class I or II liquids leading to a wharf shall be provided with a readily accessible block valve
located with ready access and on shore near the approach to the wharf and outside of any diked area. Where more
than one line is involved, the valves shall be grouped in one location.
5. Means shall be provided for easy access to cargo line valves located below the wharf deck.
6. Piping systems shall contain a sufficient number of valves to operate the system properly and to control the flow of
liquid in normal operation and in the event of physical damage.
7. Piping on wharves shall be bonded and grounded where Class I and II liquids are transported. Where excessive stray
currents are encountered, insulating joints shall be installed. Bonding and grounding connections on piping shall be
located on the wharf side of hose riser insulating flanges, where used, and shall be accessible in a location with ready
access for inspection.
8. Hose or articulated swivel-joint pipe connections used for cargo transfer shall be capable of accommodating the
combined effects of change in draft and maximum tidal range, and mooring lines shall be kept adjusted to prevent surge
of the vessel from placing stress on the cargo transfer system.
9. Hoses shall be supported to avoid kinking and damage from chafing.
5706.4.10.4 Fire apparatus access. Where the wharf is accessible open to vehicular traffic, an unobstructed fire apparatus
access road to the shore end of the wharf shall be maintained in accordance with Chapter 5.
5706.5.3.1.1 Shutoff valves. Approved automatically or manually activated shutoff valves shall be provided where the transfer
hose connects to the process piping, and on both sides of any exterior fire-resistance-rated wall through which the piping
passes. Manual shutoff valves shall be arranged so that they are accessible have access from grade. Valves shall not be
locked in the open position.
5706.5.4.5 Commercial, industrial, governmental or manufacturing. Dispensing of Class II and III motor vehicle fuel from
tank vehicles into the fuel tanks of motor vehicles located at commercial, industrial, governmental or manufacturing
establishments is allowed where permitted, provided such dispensing operations are conducted in accordance with the
following:
1. Dispensing shall occur only at sites that have been issued a permit to conduct mobile fueling.
2. The owner of a mobile fueling operation shall provide to the jurisdiction a written response plan which demonstrates
readiness to respond to a fuel spill and carry out appropriate mitigation measures, and describes the process to
dispose properly of contaminated materials.
3. A detailed site plan shall be submitted with each application for a permit. The site plan shall indicate: all buildings,
structures and appurtenances on site and their use or function; all uses adjacent to the lot lines of the site; the
locations of all storm drain openings, adjacent waterways or wetlands; information regarding slope, natural drainage,
curbing, impounding and how a spill will be retained upon the site property; and the scale of the site plan.Provisions
shall be made to prevent liquids spilled during dispensing operations from flowing into buildings or off-site. Acceptable
methods include, but shall not be limited to, grading driveways, raising doorsills or other approved means.
4. The fire code official is allowed to impose limits on the times and days during which mobile fueling operations is
allowed to take place, and specific locations on a site where fueling is permitted.
5. Mobile fueling operations shall be conducted in areas not accessible open to the public or shall be limited to times
when the public is not present.
6. Mobile fueling shall not take place within 15 feet (4572 mm) of buildings, property lines, combustible storage or storm
drains.
Exceptions:
1. The distance to storm drains shall not apply where an approved storm drain cover or an approved
equivalent that will prevent any fuel from reaching the drain is in place prior to fueling or a fueling hose
being placed within 15 feet (4572 mm) of the drain. Where placement of a storm drain cover will cause the
accumulation of excessive water or difficulty in conducting the fueling, such cover shall not be used and
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the fueling shall not take place within 15 feet (4572 mm) of a drain.
2. The distance to storm drains shall not apply for drains that direct influent to approved oil interceptors.
9. The tank vehicle shall comply with the requirements of NFPA 385 and local, state and federal requirements. The tank
vehicle's specific functions shall include that of supplying fuel to motor vehicle fuel tanks. The vehicle and all its
equipment shall be maintained in good repair.
10.Signs prohibiting smoking or open flames within 25 feet (7620 mm) of the tank vehicle or the point of fueling shall be
prominently posted on three sides of the vehicle including the back and both sides.
11.A portable fire extinguisher with a minimum rating of 40:BC shall be provided on the vehicle with signage clearly
indicating its location.
12.The dispensing nozzles and hoses shall be of an approved and listed type.
13.The dispensing hose shall not be extended from the reel more than 100 feet (30 480 mm) in length.
14.Absorbent materials, nonwater-absorbent pads, a 10-foot-long (3048 mm) containment boom, an approved container
with lid and a nonmetallic shovel shall be provided to mitigate a minimum 5-gallon (19 L) fuel spill.
15.Tank vehicles shall be equipped with a "fuel limit" switch such as a count-back switch, to limit the amount of a single
fueling operation to not more than 500 gallons (1893 L) before resetting the limit switch.
Exception: Tank vehicles where the operator carries and can utilize a remote emergency shutoff device which,
when activated, immediately causes flow of fuel from the tank vehicle to cease.
16.Persons responsible for dispensing operations shall be trained in the appropriate mitigating actions in the event of a
fire, leak or spill. Training records shall be maintained by the dispensing company.
17.Operators of tank vehicles used for mobile fueling operations shall have in their possession at all times an emergency
communications device to notify the proper authorities in the event of an emergency.
18.The tank vehicle dispensing equipment shall be constantly attended and operated only by designated personnel who
are trained to handle and dispense motor fuels.
19.Fuel dispensing shall be prohibited within 25 feet (7620 mm) of any source of ignition.
20.The engines of vehicles being fueled shall be shut off during dispensing operations.
21.Nighttime fueling operations shall only take place in adequately lighted areas.
22.The tank vehicle shall be positioned with respect to vehicles being fueled to prevent traffic from driving over the
delivery hose.
23.During fueling operations, tank vehicle brakes shall be set, chock blocks shall be in place and warning lights shall be in
operation.
24.Motor vehicle fuel tanks shall not be topped off.
25.The dispensing hose shall be properly placed on an approved reel or in an approved compartment prior to moving the
tank vehicle.
26.The fire code official and other appropriate authorities shall be notified when a reportable spill or unauthorized
discharge occurs.
27.Operators shall place a drip pan or an absorbent pillow under each fuel fill opening prior to and during dispensing
operations. Drip pans shall be liquid-tight. The pan or absorbent pillow shall have a capacity of not less than 3 gallons
(11.36 L). Spills retained in the drip pan or absorbent pillow need not be reported. Operators, when fueling, shall have
on their person an absorbent pad capable of capturing diesel fuel overfills. Except during fueling, the nozzle shall face
upward and an absorbent pad shall be kept under the nozzle to catch drips. Contaminated absorbent pads or pillows
shall be disposed of regularly in accordance with local, state and federal requirements.
6004.2.2.10.3 Shut off of gas supply. The gas-detection system shall automatically close the shutoff valve at the source on
gas supply piping and tubing related to the system being monitored for whichever gas is detected.
Exception: Automatic shutdown is not required for reactors utilized for the production of highly toxic or toxic compressed
gases where such reactors are:
1. Operated at pressures less than 15 pounds per square inch gauge (psig) (103.4 kPa).
2. Constantly attended.
3. Provided with readily accessible emergency shutoff valves.
4. Provided with emergency shutoff valves with ready access.
6109.9 Storage within buildings accessible open to the public. Department of Transportation (DOTn) specification
cylinders with maximum water capacity of 21 /2 pounds (1 kg) used in completely self-contained hand torches and similar
applications are allowed to be stored or displayed in a building accessible open to the public. The quantity of LP-gas shall not
exceed 200 pounds (91 kg) except as provided in Section 6109.11.
6109.10 Storage within buildings not accessible open to the public. The maximum quantity allowed in one storage
location in buildings not accessible open to the public, such as industrial buildings, shall not exceed a water capacity of 735
pounds (334 kg) [nominal 300 pounds (136 kg) of LP-gas]. Where additional storage locations are required on the same floor
within the same building, they shall be separated by not less than 300 feet (91 440 mm). Storage beyond these limitations shall
comply with Section 6109.11.
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6109.15 LP-gas cylinder exchange for resale. In addition to other applicable requirements of this chapter, facilities
operating LP-gas cylinder exchange stations that are accessible open to the public shall comply with the following
requirements.
1. Cylinders shall be secured in a lockable, ventilated metal cabinet or other approved enclosure.
2. Cylinders shall be accessible available only by authorized personnel or by use of an automated exchange system in
accordance with Section 6109.15.1.
3. A sign shall be posted on the entry door of the business operating the cylinder exchange stating "DO NOT BRING LPGAS CYLINDERS INTO THE BUILDING" or similar approved wording.
4. An emergency contact information sign shall be posted within 10 feet (3048 mm) of the cylinder storage cabinet. The
content, lettering, size, color and location of the required sign shall be as required by the fire code official.
D102.1 Access and loading. Facilities, buildings or portions of buildings hereafter constructed shall be accessible to open for
fire department apparatus by way of an approved fire apparatus access road with an asphalt, concrete or other approved
driving surface capable of supporting the imposed load of fire apparatus weighing at least 75,000 pounds (34 050 kg).
I101.3 Noncompliant conditions requiring component repair or replacement. The following shall be deemed
noncompliant conditions and shall cause the related component(s) to be repaired or replaced to comply with the provisions of
this code:
1. Sprinkler and standpipe system piping and fittings having any of the following conditions:
1.1.Signs of leakage.
1.2.Evidence of corrosion.
1.3.Misalignment.
1.4.Mechanical damage.
2. Sprinkler piping support having any of the following conditions:
2.1.Materials resting on or hung from sprinkler piping.
2.2.Damaged or loose hangers or braces.
3. Class II and Class III standpipe systems having any of the following conditions:
3.1.No hose or nozzle, where required.
3.2.Hose threads incompatible with fire department hose threads.
3.3.Hose connection cap missing.
3.4.Mildew, cuts, abrasions and deterioration evident.
3.5.Coupling damaged.
3.6.Gaskets missing or deteriorated.
3.7.Nozzle missing or obstructed.
4. Hose racks and cabinets having any of the following conditions:
4.1.Difficult to operate or damaged.
4.2.Hose improperly racked or rolled.
4.3.Inability of rack to swing 90 degrees (1.57 rad) out of the cabinet.
4.4.Cabinet locked, except as permitted by this code.
4.5.Cabinet door will not fully open.
4.6.Door glazing cracked or broken.
5. Portable fire extinguishers having any of the following conditions:
5.1.Broken seal or tamper indicator.
5.2.Expired maintenance tag.
5.3.Pressure gauge indicator in "red."
5.4.Signs of leakage or corrosion.
5.5.Mechanical damage, denting or abrasion of tank.
5.6.Presence of repairs such as welding, soldering or brazing.
5.7.Damaged threads.
5.8.Damaged hose assembly, couplings or swivel joints.
6. Fire alarm and detection control equipment, initiating devices and notification appliances having any of the following
conditions:
6.1.Corroded or leaking batteries or terminals.
6.2.Smoke detectors having paint or other ornamentation that is not factory-applied.
6.3.Mechanical damage to heat or smoke detectors.
6.4.Tripped fuses.
7. Fire department connections having any of the following conditions:
7.1.Fire department connections are not visible or accessible available for access from the fire apparatus access
road.
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7.2.Couplings or swivels are damaged
7.3.Plugs and caps are missing or damaged.
7.4.Gaskets are deteriorated.
7.5.Check valve is leaking.
7.6.Identification signs are missing.
8. Fire pumps having any of the following conditions:
8.1.Pump room temperature is less than 40°F (4.4°C).
8.2.Ventilating louvers are not freely operable.
8.3.Corroded or leaking system piping.
8.4.Diesel fuel tank is less than two-thirds full.
8.5.Battery readings, lubrication oil or cooling water levels are abnormal.
L104.6 Isolation valves. System isolation valves that are accessible to available for access by the fire department shall be
installed on the system riser to allow piping beyond any air cylinder refill panel to be blocked.
L104.14.1 Location. The location of the external mobile air connection shall be accessible to available for access by mobile air
apparatus and approved by the fire chief.
2015 International Wildland-Urban Interface Code
[A] 109.1.1 General. Construction or work for which a permit is required by this code shall be subject to inspection by the code
official and such construction or work shall remain accessible open for access and exposed for inspection purposes until
approved by the code official.
It shall be the duty of the permit applicant to cause the work to remain accessible
open for access and exposed for
inspection purposes. Neither the code official nor the jurisdiction shall be liable for expense entailed in the removal or
replacement of any material required to allow inspection.
Approval as a result of an inspection shall not be construed to be an approval of a violation of the provisions of this code or
of other ordinances of the jurisdiction. Inspections presuming to give authority to violate or cancel the provisions of this code or
of other ordinances of the jurisdiction shall not be valid.
Where required by the code official, a survey of the lot shall be provided to verify that the mitigation features are provided
and the building or structure is located in accordance with the approved plans.
403.1 Restricted access. Where emergency vehicle access is restricted because of secured access roads or driveways or
where immediate access is necessary for life-saving or fire-fighting purposes, the code official is authorized to require a key box
to be installed in an accessible a location with access. The key box shall be of a type approved by the code official and shall
contain keys to gain necessary access as required by the code official.
ALTERNATIVE CONCEPTS
This appendix chapter provides consideration of the following alternatives: (1) exterior sprinkler systems, (2) alternative water
supply systems for exposure protection, (3) Class A foam systems, (4) enhanced exterior fire protection, (5) sheltering in place,
and (6) building location.
Exterior sprinkler systems. Currently, there is no nationally accepted standard for the design and installation of exterior fire
sprinkler systems. Interior sprinkler systems are regulated by nationally recognized standards that have specific requirements.
However, exterior sprinkler systems lack such uniformity. What is generally proposed is a type of sprinkler system, placed on
the roofs or eaves of a building, whose primary purpose is to wet down the roof. These types of systems can be activated
either manually or automatically. However, the contemporary thought on exterior sprinkler systems is that if the roof
classification is of sufficient fire resistance, exterior sprinklers are of little or no value.
Another option and alternative with exterior sprinklers is to use them to improve the relative humidity and fuel moisture in the
defensible space. In this case, the exterior sprinkler is not used to protect the structure as much as it attempts to alter the fuel
situation. However, studies do not support the idea that merely spraying water into the air in the immediate vicinity of a rapidly
advancing wildland-urban fire does much good. Clearly, irrigation systems that keep plants healthy and fire-resistive plants that
resist convection and radiated heat can accomplish the same purpose.
Alternative water supply systems for exposure protection. Pools and spas are often offered as an alternative water
source for fire departments. These water sources must be accessible open for access and reliable to be of any use by fire
protection forces. Accessibility means that the fire department must be able to withdraw the water without having to go through
extraordinary measures such as knocking down fences or having to set up drafting situations. Designs have been created to
put liquid- or gas-fueled pumps or gravity valves on pools and spas to allow fire departments to access these water systems. A
key vulnerability to the use of these alternative water systems is loss of electrical power. When the reliability of a water system
depends on external power sources, it cannot be relied upon by fire fighters to be available in a worstcase scenario.
Class A foam systems. A new and emerging technology is the concept of Class A foam devices. These are devices that allow
a homeowner to literally coat the exterior of their house with a thick layer of foam that prevents the penetration of embers and
radiant heat to the structure. There is no nationally recognized standard for Class A foam technology; however, experiments in
various wildland fire agencies seem to advocate foaming houses in advance of fire and flame fronts. To be accepted by the
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code official, the Class A foam system should pass rigorous scrutiny with regard to the manner and needs in which it is
activated, the ways and means in which it is properly maintained, and a ways and means to test the system for its operational
readiness during hiatus between emergencies.
Enhanced exterior fire protection. This alternative method would increase the degree of fire resistance on the exterior of a
building. This is most often an alternative recommended as a retroactive application when individual properties cannot achieve
adequate defensible space on the exterior of a building. Normally, fire resistance and building scenarios are concerned with
containing a fire. Fire-resistance ratings within building design infers resistance to a fire for the specified time to
compartmentalize the building's interior.
To improve fire resistance on the exterior of the structure, the primary emphasis is on preventing intrusion into the building.
This means protection of apertures and openings that may or may not be required to have any degree of fire resistance by
accepted building codes. The option that is available here is for individuals to provide coverage in the form of shutters or
closures to these areas, which, along with maintenance of perimeter-free combustibles, can often prevent intrusion.
There are obvious limitations to this alternative. First and foremost is the means of adequately evaluating the proposed fire
resistance of any given assembly. Testing techniques to determine fire resistance for such objects as drywall and other forms of
construction may not be applicable to exterior application. Nonetheless, code officials should determine the utility of a specific
fire resistance proposal by extrapolating conservatively.
Shelter in place. Developments in the wildland-urban interface may be designed to allow occupants to "Shelter in Place." Use
of this design alternative should include ignitionresistant construction, access, water supply, automatic sprinkler systems,
provisions for and maintenance of defensible space, and a Fire Protection Plan.
A Fire Protection Plan describes ways to minimize the fire problems created by a specific project or development. The
purpose for the Fire Protection Plan is to reduce the burden and impact of the project or development on the community's fire
protection delivery system. The plan may utilize components of land use, building construction, vegetation management and
other design techniques and technologies. It should include specific mitigation measures consistent with the unique problems
resulting from the location, topography, geology, flammable vegetation and climate of the proposed site. The plan shall be
consistent with this code, and approved by the fire code official. The cost of preparation and review is to be borne by the
project or development proponent.
Building location. The location of a new building within lot lines should be considered as it relates to topography and fire
behavior. Buildings located in natural chimneys, such as narrow canyons and saddles, are especially fire prone because winds
are funneled into these areas and eddies are created. Buildings located on narrow ridges without setbacks may be subjected to
increased flame and convective heat exposure from a fire advancing from below. Stone or masonry walls can act as heat
shields and deflect the flames. Swimming pools and rated or noncombustible decks and patios can be used to create a
setback, decreasing the exposure to the structure. Attic and under floor vents, picture windows and sliding glass doors should
not face possible corridors due to the increased risk of flame or ember penetration.
2015 International Mechanical Code
[F] 513.12.4 Automatic control. Where complete automatic control is required or used, the automatic control sequences shall
be initiated from an appropriately zoned automatic sprinkler system complying with Section 903.3.1.1 of the International Fire
Code, from manual controls that are readily accessible to with access by the fire department, and any smoke detectors
required by engineering analysis.
Reason: Coordination with P84-15 which replaced the term 'accessibility' with the clarification of providing access for repair or
replacement or open to a location or fire department access. The term 'accessible' is defined in the IBC and relates to elements
and facilities that serve or have special accommodations for persons with mobility impairments. The IPC and IMC use the term
"Access (to)" or "Ready Access" – see below. This will clarify that the provisions are for access for repair, not accessibility for
persons with disabilities.
[M]ACCESS (TO). That which enables a device, appliance or equipment to be reached by ready access or by a means that
first requires the removal or movement of a panel, door or similar obstruction [see also "Ready access (to)"].
[M]READY ACCESS (TO). That which enables a device, appliance or equipment to be directly reached, without requiring the
removal or movement of any panel, door or similar obstruction [see "Access (to)"].
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)
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Cost Impact: Will not increase the cost of construction
This is a change in terminology for clarity and will have not technical changes to the codes.
F12-16 : 311.2.1O'BRIAN13441
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was preferred over F1-16 however there were concerns with how certain sections were
addressing the replacement of the term accessible. In particular Sections 106.3 and 605.12 were noted. This proposal needs a
more careful review of each section for specific wording to meet the intent.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
105.6.16 Fire hydrants and valves. An operational permit is required to use or operate fire hydrants or valves intended for fire
suppression purposes that are installed on water systems and provided with accessready access to from a fire apparatus
access road that is open to or generally used by the public.
Exception: A permit is not required for authorized employees of the water company that supplies the system or the fire
department to use or operate fire hydrants or valves.
[A] 106.3 Concealed work. It shall be the duty of the permit applicant to cause the work to remain open for access visible and
exposed able to be accessed for inspection purposes. Where any installation subject to inspection prior to use is covered or
concealed without having first been inspected, the fire code official shall have the authority to require that such work be
exposed made visible and able to be accessed for inspection. Neither the fire code official nor the jurisdiction shall be liable
for expense entailed in the removal or replacement of any material required to allow inspection.
107.5 Rendering equipment inoperable. Portable or fixed fire-extinguishing systems or devices, and fire-warning systems,
shall be provided with ready access and shall not be rendered inoperative or not available for access, except as necessary
during emergencies, maintenance, repairs, alterations, drills or prescribed testing.
309.2 Battery chargers. Battery chargers shall be of an approved type. Combustible storage shall be kept not less than 3 feet
(915 mm) from battery chargers. Battery charging shall not be conducted in areas accessible open to the public.
315.6 Storage in plenums. Storage shall not be permitted in plenums. Abandoned material in plenums shall be deemed to be
storage and shall be removed. Where located in plenums, the portion of abandoned cables that is open for access and that are
not able to accessed without causing damage, or requiring demolition to the building, shall be identified for future use with a
tag or shall be deemed storage and shall be removed.
316.2.1 Exterior access to shaftways. Outside openings accessible to that can be reached by the fire department and that
open directly on a hoistway or shaftway communicating between two or more floors in a building shall be plainly marked with
the word SHAFTWAY in red letters not less than 6 inches (152 mm) high on a white background. Such warning signs shall be
placed so as to be readily discernible from the outside of the building.
504.1 Required access. Exterior doors and openings required by this code or the International Building Code shall be
maintained with ready accessready access for emergency access by the fire department. An approved access walkway leading
from fire apparatus access roads to exterior openings shall be provided when required by the fire code official.
509.2 Equipment access. Approved access shall be provided and maintained for all fire protection equipment to permit
immediate safe operation and maintenance of such equipment. Storage, trash and other materials or objects shall not be
placed or kept in such a manner that would prevent access tosuch equipment from having ready access.
603.1.5 Access. The installation shall have ready access be provided with access to equipment for cleaning hot surfaces;
removing burners; replacing motors, controls, air filters, chimney connectors, draft regulators and other working parts; and for
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adjusting, cleaning and lubricating parts.
603.1.6.1 Diagrams. Contractors installing industrial oil-burning systems shall furnish not less than two copies of diagrams
showing the main oil lines and controlling valves, one copy of which shall be posted at the oil-burning equipment and another at
an approved location that will have access be available in case of emergency.
605.12 Abandoned wiring in plenums. Portions of abandoned Abandoned cables in air-handling plenumsthat have access
shall be removed. Cables plenums that are unused and have not been able to be accessed without causing damage, or
requiring demolition to the building, shall be tagged for future use or shall be considered abandoned removed.
606.5 Access. RefrigerationAccess to refrigeration systems having a refrigerant circuit containing more than 220 pounds (100
kg) of Group A1 or 30 pounds (14 kg) of any other group refrigerant shall have access be provided for the fire department at all
times as required by the fire code official.
608.4.1 Separate rooms. Where stationary batteries are installed in a separate equipment room with access to and only to
authorized personnel have access to the room, they shall be permitted to be installed on an open rack for ease of
maintenance.
703.1 Maintenance. The required fire-resistance rating of fire-resistance-rated construction, including, but not limited to, walls,
firestops, shaft enclosures, partitions, smoke barriers, floors, fire-resistive coatings and sprayed fire-resistant materials applied
to structural members and fire-resistant joint systems, shall be maintained. Such elements shall be visually inspected by the
owner annually and properly repaired, restored or replaced where damaged, altered, breached or penetrated. Records of
inspections and repairs shall be maintained. Where concealed, such elements shall not be required to be visually inspected by
the owner unless the concealed space is able to be accessed by the removal or movement of a panel, access door, ceiling tile
or similar movable entry to the space. Openings made therein for the passage of pipes, electrical conduit, wires, ducts, air
transfer openings and holes made for any reason shall be protected with approved methods capable of resisting the passage
of smoke and fire. Openings through fire-resistance-rated assemblies shall be protected by self- or automatic-closing doors of
approved construction meeting the fire protection requirements for the assembly.
903.2.11.1.1 Opening dimensions and access. Openings shall have a minimum dimension of not less than 30 inches (762
mm). SuchAccess to such openings shall have access be provided for the fire department from the exterior and shall not be
obstructed in a manner such that fire fighting or rescue cannot be accomplished from the exterior.
903.2.11.2 Rubbish and linen chutes. An automatic sprinkler system shall be installed at the top of rubbish and linen chutes
and in their terminal rooms. Chutes shall have additional sprinkler heads installed at alternate floors and at the lowest intake.
Where a rubbish chute extends through a building more than one floor below the lowest intake, the extension shall have
sprinklers installed that are recessed from the drop area of the chute and protected from freezing in accordance with Section
903.3.1.1. Such sprinklers shall be installed at alternate floors beginning with the second level below the last intake and ending
with the floor above the discharge. ChuteAccess to sprinklers in chutes shall have access be provided for servicing.
904.12.4 Special provisions for automatic sprinkler systems. Automatic sprinkler systems protecting commercial-type
cooking equipment shall be supplied from a separate, readily accessible, indicating-type control valve that is identified. Access
to the control valve shall be provided.
905.5 Location of Class II standpipe hose connections. Class II standpipe hose connections shall be have access and
shall be located so that all portions of the building are within 30 feet (9144 mm) of a nozzle attached to 100 feet (30 480 mm) of
hose. Class II standpipe hose connections shall be located where they will have ready access.
906.5 Conspicuous location. Portable fire extinguishers shall be located in conspicuous locations where they will have ready
accessready access and be immediately available for use. These locations shall be along normal paths of travel, unless the fire
code official determines that the hazard posed indicates the need for placement away from normal paths of travel.
907.2.6 Group I. A manual fire alarm system that activates the occupant notification system in accordance with Section 907.5
shall be installed in Group I occupancies. An automatic smoke detection system that activates the occupant notification system
in accordance with Section 907.5 shall be provided in accordance with Sections 907.2.6.1, 907.2.6.2 and 907.2.6.3.3.
Exceptions:
1. Manual fire alarm boxes in sleeping units of Group I-1 and I-2 occupancies shall not be required at exits if located
at all care providers' control stations or other constantly attended staff locations, provided such stations the
manual fire alarm boxes are visible, provided with ready access and continuously available for access and that the
distances of travel required in Section 907.4.2.1 are not exceeded.
2. Occupant notification systems are not required to be activated where private mode signaling installed in
accordance with NFPA 72 is approved by the fire code official and staff evacuation responsibilities are included in
the fire safety and evacuation plan required by Section 404.
907.2.10.1 Manual fire alarm system. A manual fire alarm system that activates the occupant notification system in
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accordance with Section 907.5 shall be installed in Group R-4 occupancies.
Exceptions:
1. A manual fire alarm system is not required in buildings not more than two stories in height where all individual
sleeping units and contiguous attic and crawl spaces to those units are separated from each other and public or
common areas by not less than 1-hour fire partitions and each individual sleeping unit has an exit directly to a
public way, egress court or yard.
2. Manual fire alarm boxes are not required throughout the building where all of the following conditions are met:
2.1.The building is equipped throughout with an automatic sprinkler system installed in accordance with
Section 903.3.1.1 or 903.3.1.2.
2.2.The notification appliances will acti-vate upon sprinkler water flow.
2.3.Not fewer than one manual fire alarm box is installed at an approved location.
2.4.Manual fire alarm boxes in resident or patient sleeping areas shall not be required at exits where located
at all nurses' control stations or other constantly attended staff locations, provided such stations manual
fire alarm boxes are visible, provided with ready access and continuously available for access and that
the distances of travel required in Section 907.4.2.1 are not exceeded.
907.2.20 Covered and open mall buildings. Where the total floor area exceeds 50,000 square feet (4645 m2) within either a
covered mall building or within the perimeter line of an open mall building, an emergency voice/alarm communication system
shall be provided. EmergencyAccess to emergency voice/alarm communication systems serving a mall, required or otherwise,
shall have access be provided for the fire department. The system shall be provided in accordance with Section 907.5.2.2.
907.2.22.2 Other airport traffic control towers. Airport traffic control towers with a single exit or where sprinklers are not
installed throughout shall be provided with smoke detectors in all of the following locations:
1. Airport traffic control cab.
2. Electrical and mechanical equipment rooms.
3. Airport terminal radar and electronics rooms.
4. Office spaces incidental to the tower operation.
5. Lounges for employees, including sanitary facilities.
6. Means of egress.
7. Utility shafts with access where access to smoke detectors can be provided.
907.4.2.6 Unobstructed and unobscured. Manual fire alarm boxes shall be accessible provided with ready access,
unobstructed, unobscured and visible at all times.
907.8.2 Testing. Testing shall be performed in accordance with the schedules in NFPA 72 or more frequently where required
by the fire code official. Records of testing shall be maintained.
Exception: Devices or equipment that are not available for access inaccessible because of for safety considerations shall
be tested during scheduled shutdowns where approved by the fire code official, but not less than every 18 months.
909.12.4 Automatic control. Where completely automatic control is required or used, the automatic-control sequences shall
be initiated from an appropriately zoned automatic sprinkler system complying with Section 903.3.1.1, manual controls that
have ready access provided with ready accessfor the fire department and any smoke detectors required by the engineering
analysis.
910.4.5 Manual control location. Manual controls shall be located so as where they are able to have access for be accessed
by the fire service from an exterior door of the building and protected against interior fire exposure separated from the
remainder of the building by not less than 1-hour fire barriers constructed in accordance with Section 707 of the International
Building Code or horizontal assemblies constructed in accordance with Section 711 of the International Building Code, or
both.
914.2.3 Emergency voice/alarm communication system. Where the total floor area exceeds 50,000 square feet (4645 m2)
within either a covered mall building or within the perimeter line of an open mall building, an emergency voice/alarm
communication system shall be provided. EmergencyAccess to emergency voice/alarm communication systems serving a mall,
required or otherwise, shall have access be provided for the fire department. The system shall be provided in accordance with
Section 907.5.2.2.
1105.9 Group I-2 automatic fire alarm system. An automatic fire alarm system shall be installed in existing Group I-2
occupancies in accordance with Section 907.2.6.2.
Exception: Manual fire alarm boxes in patient sleeping areas shall not be required at exits if located at all nurses' control
stations or other constantly attended staff locations, provided such stations manual fire alarm boxes are visible and
continuously open for , provided with ready access and that travel distances required in Section 907.4.2.1 are not
exceeded.
2005.4 On aircraft fuel-servicing tank vehicles. Aircraft fuel-servicing tank vehicles shall be equipped with not less than two
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listed portable fire extinguishers complying with Section 906, each having a minimum rating of 20-B:C. A portable fire
extinguisher shall be provided with ready accessready access from either side of the vehicle.
2005.7 Fire extinguisher access. PortableAccess to portable fire extinguishers required by this chapter shall have access be
maintained at all times. Where necessary, provisions shall be made to clear accumulations of snow, ice and other forms of
weather-induced obstructions.
2005.7.1 Cabinets. Cabinets and enclosed compartments used to house portable fire extinguishers shall be clearly marked
with the words FIRE EXTINGUISHER in letters not less than 2 inches (51 mm) high. Cabinets and compartments shall be
provided with ready access ready access at all times.
2006.6.1 Accessibility Emergency fuel shutoff controls. Emergency fuel shutoff controls shall be provided wih ready
access ready access at all times when the fueling system is being operated.
2303.2 Emergency disconnect switches. An approved, clearly identified emergency disconnect switch with ready access
shall be provided at an approved location to stop the transfer of fuel to the fuel dispensers in the event of a fuel spill or other
emergency. The emergency disconnect switch for exterior fuel dispensers shall be provided with ready access and shall be
located within 100 feet (30 480 mm) of, but not less than 20 feet (6096 mm) from, the fuel dispensers. For interior fueldispensing operations, the emergency disconnect switch shall shall be provided with ready access and be installed at an
approved location. Such devices shall be distinctly labeled as: EMERGENCY FUEL SHUTOFF. Signs shall be provided in
approved locations.
2308.6 Valves. Gas piping to equipment shall be provided with a remote, manual shutoff valve that is readily accessible
provided with ready access.
2310.6.3 Access. Where the pier is open designed for to vehicular traffic, an unobstructed roadway to the shore end of the
wharf shall be maintained for access by fire apparatus.
2404.3.2.5 Clear space. Spray booths shall be installed so that all parts of the booth open able to be accessed for cleaning.
A clear space of not less than 3 feet (914 mm) shall be maintained on all sides of the spray booth. This clear space shall be
kept free of any storage or combustible construction.
Exceptions:
1. This requirement shall not prohibit locating a spray booth closer than 3 feet (914 mm) to or directly against an
interior partition, wall or floor/ceiling assembly that has a fire-resistance rating of not less than 1 hour, provided
the spray booth can be adequately maintained and cleaned.
2. This requirement shall not prohibit locating a spray booth closer than 3 feet (914 mm) to an exterior wall or a roof
assembly, provided the wall or roof is constructed of noncombustible material and the spray booth can be
adequately maintained and cleaned.
2404.7.8.2 Attachment. Overspray collection filters shall be readily removable and have access able to be accessed for
cleaning or replacement.
2404.8.1.2 Alarm station location. Not less than one manual fire alarm and emergency system shutdown station shall have
ready access be provided with ready access for operating personnel. Where access to this station is likely to involve exposure
to danger, an additional station shall be located adjacent to an exit from the area.
2405.3.2 Bottom drains. Dip tanks greater than 500 gallons (1893 L) in liquid capacity shall be equipped with bottom drains
that are arranged to automatically and manually drain the tank quickly in the event of a fire unless the viscosity of the liquid at
normal atmospheric temperature makes this impractical. ManualAccess to the manual operation shall be from a safe, location
with access. Where gravity flow is not practicable, automatic pumps shall be provided. Such drains shall be trapped and
discharged to a closed, vented salvage tank or to an approved outside location.
Exception: Dip tanks containing Class IIIB combustible liquids where the liquids are not heated above room temperature
and the process area is protected by automatic sprinklers.
2703.10.1.1 Combustible workstations. A sprinkler head shall be installed within each branch exhaust connection or
individual plenums of workstations of combustible construction. The sprinkler head in the exhaust connection or plenum shall
be located not more than 2 feet (610 mm) from the point of the duct connection or the connection to the plenum. Where
necessary to prevent corrosion, the sprinkler head and connecting piping in the duct shall be coated with approved or listed
corrosion-resistant materials. TheAccess to the sprinkler head shall have access be provided for periodic inspection.
Exceptions:
1. Approved alternative automatic fire-extinguishing systems are allowed. Activation of such systems shall deactivate
the related processing equipment.
2. Process equipment that operates at temperatures exceeding 932°F (500°C) and is provided with automatic
shutdown capabilities for hazardous materials.
3. Exhaust ducts 10 inches (254 mm) or less in diameter from flammable gas storage cabinets that are part of a
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workstation.
4. Ducts listed or approved for use without internal automatic sprinkler protection.
2703.10.4.4.5 Maintenance and inspection. SprinklersAccess to sprinklers in exhaust ducts shall have access be
provided for periodic inspection and maintenance.
2903.3 Fire-fighting access. Organic The fire department shall be able to access the organic coating manufacturing
operations shall have access from not less than one side for the purpose of fire control. Approved aisles shall be maintained
for the unobstructed movement of personnel and fire suppression equipment.
3201.4 Evacuation Fire safety and evacuation plan. Where required by the fire code officialSection 403, an a fire safety
and evacuation plan for areas open to the public and a separate set of plans indicating location and width of aisles, location of
exits, exit access doors, exit signs, height of storage, and locations of hazardous materials shall be submitted at the time of
permit application for review and approval. Following approval of the plans plan, a copy of the approvedplans plan shall be
maintained on the premises in an approved location.
3206.6.1 Access to doors. Where building access is required by Table 3206.2, fire Fire department access doors shall be
provided in accordance with this section. Access doors shall able to be reachable accessed without the use of a ladder.
3309.1 Emergency telephone. Emergency telephone facilities with ready accessready access shall be provided in an
approved location at the construction site or an approved equivalent means of communication shall be provided. The street
address of the construction site and the emergency telephone number of the fire department shall be posted adjacent to the
telephone or where an equivalent means of communication has been approved the site address and fire department
emergency telephone number shall be posted at the main entrance to the site, in guard shacks and in the construction site
office.
3504.2.6 Fire extinguisher. Not less than one portable fire extinguisher complying with Section 906 and with a minimum 2A:20-B:C rating shall be provided with ready access ready access within 30 feet (9144 mm) of the location where hot work is
performed.
5003.2.2.1 Design and construction. Piping, tubing, valves, fittings and related components used for hazardous materials
shall be in accordance with the following:
1. Piping, tubing, valves, fittings and related components shall be designed and fabricated from materials that are
compatible with the material to be contained and shall be of adequate strength and durability to withstand the pressure,
structural and seismic stress and exposure to which they are subject.
2. Piping and tubing shall be identified in accordance with ASME A13.1 to indicate the material conveyed.
3. Manual valves or automatic remotely activated fail-safe emergency shutoff valves shall be installedwith ready access
installed on supply piping and tubing and provided with ready accessat the following locations:
3.1.The point of use.
3.2.The tank, cylinder or bulk source.
4. Manual emergency shutoff valves and controls for remotely activated emergency shutoff valves shall be identified,
provided with ready access and the location shall have access be clearly visible, and indicated by means of a sign.
5. Backflow prevention or check valves shall be provided where the backflow of hazardous materials could create a
hazardous condition or cause the unauthorized discharge of hazardous materials.
6. Where gases or liquids having a hazard ranking of:
Health Class 3 or 4
Flammability Class 4
Instability Class 3 or 4
in accordance with NFPA 704 are carried in pressurized piping above 15 pounds per square inch gauge (psig) (103 kPa), an
approved means of leak detection and emergency shutoff or excess flow control shall be provided. Where the piping originates
from within a hazardous material storage room or area, the excess flow control shall be located within the storage room or area.
Where the piping originates from a bulk source, the excess flow control shall be located as close to the bulk source as
practical.
Exceptions:
1. Piping for inlet connections designed to prevent backflow.
2. Piping for pressure relief devices.
5305.4 Valves. Valves utilized on compressed gas systems shall be suitable for the use intended and . Access to such valves
shall be in a location with access provided and maintained. Valve handles or operators for required shutoff valves shall not be
removed or otherwise altered to prevent access.
5503.4.3 Identification of containers. Stationary containers shall be identified with the manufacturing specification and
maximum allowable working pressure with a permanent nameplate. The nameplate shall be installed on the container in a
location provided with accessready access. The nameplate shall be marked in accordance with the ASME Boiler and Pressure
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Vessel Code or DOTn 49 CFR Parts 100-185.
5703.6.2.1 Special materials. Low-melting-point materials (such as aluminum, copper or brass), materials that soften on fire
exposure (such as nonmetallic materials) and nonductile material (such as cast iron) shall be acceptable for use underground
in accordance with the applicable standard listed in Table 5703.6.2. Where such materials are used outdoors in above-ground
piping systems or within buildings, they shall be in accordance with the applicable standard listed in Table 5703.6.2 and one of
the following:
1. Suitably protected against fire exposure.
2. Located where leakage from failure would not unduly expose people or structures.
3. Located where leakage can be readily controlled by operation of remotely located valves in a location provided with
accessready access.
In all cases, nonmetallic piping shall be used in accordance with Section 27.4.6 of NFPA 30.
5703.6.6.1 Backflow protections. Connections to pipelines or piping by which equipment (such as tank cars, tank vehicles or
marine vessels) discharges liquids into storage tanks shall be provided with check valves or block valves for automatic
protection against backflow where the piping arrangement is such that backflow from the system is possible. Where loading
and unloading is done through a common pipe system, a check valve is not required. However, a block valve, located in an
area where it is provided with ready access ready access or remotely operable, shall be provided.
5704.2.9.7.5.1 Information signs. A permanent sign shall be provided at the fill point for the tank, documenting the filling
procedure and the tank calibration chart.
Exception: Where climatic conditions are such that the sign may be obscured by ice or snow, or weathered beyond
readability or otherwise impaired, said procedures and chart shall be located in the office window, lock box or other area
open available to the person filling the tank.
5706.4.7.6 Piping, valves and fittings. Piping valves and fittings shall be in accordance with Section 5703.6 except as
modified by the following:
1. Flexibility of piping shall be ensured by appropriate layout and arrangement of piping supports so that motion of the
wharf structure resulting from wave action, currents, tides or the mooring of vessels will not subject the pipe to repeated
excessive strain.
2. Pipe joints that depend on the friction characteristics of combustible materials or on the grooving of pipe ends for
mechanical continuity of piping shall not be used.
3. Swivel joints are allowed in piping to which hoses are connected and for articulated, swivel-joint transfer systems,
provided the design is such that the mechanical strength of the joint will not be impaired if the packing materials fail
such as by exposure to fire.
4. Each line conveying Class I or II liquids leading to a wharf shall be provided with a block valve located where its is
provided with ready accessready access and on shore near the approach to the wharf and outside of any diked area.
Where more than one line is involved, the valves shall be grouped in one location.
5. Means shall be provided for easy access to cargo line valves located below the wharf deck.
6. Piping systems shall contain a sufficient number of valves to operate the system properly and to control the flow of
liquid in normal operation and in the event of physical damage.
7. Piping on wharves shall be bonded and grounded where Class I and II liquids are transported. Where excessive stray
currents are encountered, insulating joints shall be installed. Bonding and grounding connections on piping shall be
located on the wharf side of hose riser insulating flanges, where used, and shall be in a location provided with ready
access ready access for inspection.
8. Hose or articulated swivel-joint pipe connections used for cargo transfer shall be capable of accommodating the
combined effects of change in draft and maximum tidal range, and mooring lines shall be kept adjusted to prevent surge
of the vessel from placing stress on the cargo transfer system.
9. Hoses shall be supported to avoid kinking and damage from chafing.
5706.4.10.4 Fire apparatus access. Where the wharf is open designed for to vehicular traffic, an unobstructed fire apparatus
access road to the shore end of the wharf shall be maintained in accordance with Chapter 5.
5706.5.3.1.1 Shutoff valves. Approved automatically or manually activated shutoff valves shall be provided where the transfer
hose connects to the process piping, and on both sides of any exterior fire-resistance-rated wall through which the piping
passes. Manual shutoff valves shall be arranged so that they have access are able to be accessed from grade. Valves shall
not be locked in the open position.
6004.2.2.10.3 Shut off of gas supply. The gas-detection system shall automatically close the shutoff valve at the source on
gas supply piping and tubing related to the system being monitored for whichever gas is detected.
Exception: Automatic shutdown is not required for reactors utilized for the production of highly toxic or toxic compressed
gases where such reactors are:
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1. Operated at pressures less than 15 pounds per square inch gauge (psig) (103.4 kPa).
2. Constantly attended.
3. Provided with emergency shutoff valves provided with ready accessready access.
D102.1 Access and loading. Facilities, buildings or portions of buildings hereafter constructed shall be open for fire
department apparatus by way of provided with an approved fire apparatus access road with an asphalt, concrete or other
approved driving surface capable of supporting the imposed load of fire apparatus weighing at least 75,000 pounds (34 050
kg).
I101.3 Noncompliant conditions requiring component repair or replacement. The following shall be deemed
noncompliant conditions and shall cause the related component(s) to be repaired or replaced to comply with the provisions of
this code:
1. Sprinkler and standpipe system piping and fittings having any of the following conditions:
1.1.Signs of leakage.
1.2.Evidence of corrosion.
1.3.Misalignment.
1.4.Mechanical damage.
2. Sprinkler piping support having any of the following conditions:
2.1.Materials resting on or hung from sprinkler piping.
2.2.Damaged or loose hangers or braces.
3. Class II and Class III standpipe systems having any of the following conditions:
3.1.No hose or nozzle, where required.
3.2.Hose threads incompatible with fire department hose threads.
3.3.Hose connection cap missing.
3.4.Mildew, cuts, abrasions and deterioration evident.
3.5.Coupling damaged.
3.6.Gaskets missing or deteriorated.
3.7.Nozzle missing or obstructed.
4. Hose racks and cabinets having any of the following conditions:
4.1.Difficult to operate or damaged.
4.2.Hose improperly racked or rolled.
4.3.Inability of rack to swing 90 degrees (1.57 rad) out of the cabinet.
4.4.Cabinet locked, except as permitted by this code.
4.5.Cabinet door will not fully open.
4.6.Door glazing cracked or broken.
5. Portable fire extinguishers having any of the following conditions:
5.1.Broken seal or tamper indicator.
5.2.Expired maintenance tag.
5.3.Pressure gauge indicator in "red."
5.4.Signs of leakage or corrosion.
5.5.Mechanical damage, denting or abrasion of tank.
5.6.Presence of repairs such as welding, soldering or brazing.
5.7.Damaged threads.
5.8.Damaged hose assembly, couplings or swivel joints.
6. Fire alarm and detection control equipment, initiating devices and notification appliances having any of the following
conditions:
6.1.Corroded or leaking batteries or terminals.
6.2.Smoke detectors having paint or other ornamentation that is not factory-applied.
6.3.Mechanical damage to heat or smoke detectors.
6.4.Tripped fuses.
7. Fire department connections having any of the following conditions:
7.1.Fire department connections are not visible or available for access able to accessed from the fire apparatus
access road.
7.2.Couplings or swivels are damaged
7.3.Plugs and caps are missing or damaged.
7.4.Gaskets are deteriorated.
7.5.Check valve is leaking.
7.6.Identification signs are missing.
8. Fire pumps having any of the following conditions:
8.1.Pump room temperature is less than 40°F (4.4°C).
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8.2.Ventilating louvers are not freely operable.
8.3.Corroded or leaking system piping.
8.4.Diesel fuel tank is less than two-thirds full.
8.5.Battery readings, lubrication oil or cooling water levels are abnormal.
L104.6 Isolation valves. System isolation valves that are available for access by the fire department shall be installed on the
system riser to allow piping beyond any air cylinder refill panel to be blocked. Access to the system isolation valves shall be
provided for the fire department.
L104.14.1 Location. The location of the external mobile air connection shall be available for access by mobile air apparatus
and approved by the fire chief. Access to the external mobile air connection shall be provided for use by mobile air apparatus.
2015 International Wildland-Urban Interface Code
[A] 109.1.1 General. Construction or work for which a permit is required by this code shall be subject to inspection by the code
official and such construction or work shall remain open for access visible and exposed able to be accessed for inspection
purposes until approved by the code official.
It shall be the duty of the permit applicant to cause the work to remain open for access visible and exposed
able to be
accessed for inspection purposes. Neither the code official nor the jurisdiction shall be liable for expense entailed in the
removal or replacement of any material required to allow inspection.
Approval as a result of an inspection shall not be construed to be an approval of a violation of the provisions of this code or
of other ordinances of the jurisdiction. Inspections presuming to give authority to violate or cancel the provisions of this code or
of other ordinances of the jurisdiction shall not be valid.
Where required by the code official, a survey of the lot shall be provided to verify that the mitigation features are provided
and the building or structure is located in accordance with the approved plans.
403.1 Restricted access. Where emergency vehicle access is restricted because of secured access roads or driveways or
where immediate access is necessary for life-saving or fire-fighting purposes, the code official is authorized to require a key box
to be installed in a an approvedlocation with access. The key box shall be of a type approved by the code official and shall
contain keys to gain necessary access as required by the code official.
ALTERNATIVE CONCEPTS
This appendix chapter provides consideration of the following alternatives: (1) exterior sprinkler systems, (2) alternative water
supply systems for exposure protection, (3) Class A foam systems, (4) enhanced exterior fire protection, (5) sheltering in place,
and (6) building location.
Exterior sprinkler systems. Currently, there is no nationally accepted standard for the design and installation of exterior fire
sprinkler systems. Interior sprinkler systems are regulated by nationally recognized standards that have specific requirements.
However, exterior sprinkler systems lack such uniformity. What is generally proposed is a type of sprinkler system, placed on
the roofs or eaves of a building, whose primary purpose is to wet down the roof. These types of systems can be activated
either manually or automatically. However, the contemporary thought on exterior sprinkler systems is that if the roof
classification is of sufficient fire resistance, exterior sprinklers are of little or no value.
Another option and alternative with exterior sprinklers is to use them to improve the relative humidity and fuel moisture in the
defensible space. In this case, the exterior sprinkler is not used to protect the structure as much as it attempts to alter the fuel
situation. However, studies do not support the idea that merely spraying water into the air in the immediate vicinity of a rapidly
advancing wildland-urban fire does much good. Clearly, irrigation systems that keep plants healthy and fire-resistive plants that
resist convection and radiated heat can accomplish the same purpose.
Alternative water supply systems for exposure protection. Pools and spas are often offered as an alternative water
source for fire departments. These water sources must be open for provided with access and reliable to be of any use by fire
protection forces. Accessibility means that the fire department must be able to withdraw the water without having to go through
extraordinary measures such as knocking down fences or having to set up drafting situations. Designs have been created to
put liquid- or gas-fueled pumps or gravity valves on pools and spas to allow fire departments to access these water systems. A
key vulnerability to the use of these alternative water systems is loss of electrical power. When the reliability of a water system
depends on external power sources, it cannot be relied upon by fire fighters to be available in a worstcase scenario.
Class A foam systems. A new and emerging technology is the concept of Class A foam devices. These are devices that allow
a homeowner to literally coat the exterior of their house with a thick layer of foam that prevents the penetration of embers and
radiant heat to the structure. There is no nationally recognized standard for Class A foam technology; however, experiments in
various wildland fire agencies seem to advocate foaming houses in advance of fire and flame fronts. To be accepted by the
code official, the Class A foam system should pass rigorous scrutiny with regard to the manner and needs in which it is
activated, the ways and means in which it is properly maintained, and a ways and means to test the system for its operational
readiness during hiatus between emergencies.
Enhanced exterior fire protection. This alternative method would increase the degree of fire resistance on the exterior of a
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building. This is most often an alternative recommended as a retroactive application when individual properties cannot achieve
adequate defensible space on the exterior of a building. Normally, fire resistance and building scenarios are concerned with
containing a fire. Fire-resistance ratings within building design infers resistance to a fire for the specified time to
compartmentalize the building's interior.
To improve fire resistance on the exterior of the structure, the primary emphasis is on preventing intrusion into the building.
This means protection of apertures and openings that may or may not be required to have any degree of fire resistance by
accepted building codes. The option that is available here is for individuals to provide coverage in the form of shutters or
closures to these areas, which, along with maintenance of perimeter-free combustibles, can often prevent intrusion.
There are obvious limitations to this alternative. First and foremost is the means of adequately evaluating the proposed fire
resistance of any given assembly. Testing techniques to determine fire resistance for such objects as drywall and other forms of
construction may not be applicable to exterior application. Nonetheless, code officials should determine the utility of a specific
fire resistance proposal by extrapolating conservatively.
Shelter in place. Developments in the wildland-urban interface may be designed to allow occupants to "Shelter in Place." Use
of this design alternative should include ignitionresistant construction, access, water supply, automatic sprinkler systems,
provisions for and maintenance of defensible space, and a Fire Protection Plan.
A Fire Protection Plan describes ways to minimize the fire problems created by a specific project or development. The
purpose for the Fire Protection Plan is to reduce the burden and impact of the project or development on the community's fire
protection delivery system. The plan may utilize components of land use, building construction, vegetation management and
other design techniques and technologies. It should include specific mitigation measures consistent with the unique problems
resulting from the location, topography, geology, flammable vegetation and climate of the proposed site. The plan shall be
consistent with this code, and approved by the fire code official. The cost of preparation and review is to be borne by the
project or development proponent.
Building location. The location of a new building within lot lines should be considered as it relates to topography and fire
behavior. Buildings located in natural chimneys, such as narrow canyons and saddles, are especially fire prone because winds
are funneled into these areas and eddies are created. Buildings located on narrow ridges without setbacks may be subjected to
increased flame and convective heat exposure from a fire advancing from below. Stone or masonry walls can act as heat
shields and deflect the flames. Swimming pools and rated or noncombustible decks and patios can be used to create a
setback, decreasing the exposure to the structure. Attic and under floor vents, picture windows and sliding glass doors should
not face possible corridors due to the increased risk of flame or ember penetration.
2015 International Mechanical Code
[F] 513.12.4 Automatic control. Where complete automatic control is required or used, the automatic control sequences shall
be initiated from an appropriately zoned automatic sprinkler system complying with Section 903.3.1.1 of the International Fire
Code, from manual controls provided with accessready access by the fire department, and any smoke detectors required by
engineering analysis.
Commenter's Reason: This Public Comment responds to two issues raised and the CAH in Louisville.
First, when comparing the approach between F1 and F12, the approach taken by F12 was preferred at the CAH. So this Public
Comment takes the approach of using the terms "access to" and ready access" when referring to the ability to use or access
controls or components. The term 'accessible' is defined in the IBC and relates to elements and facilities that serve or have
special accommodations for persons with mobility impairments. The terms "access to" and "ready access" are used in the IPC
and IMC. Those definitions are proposed to be included here.
[M]ACCESS (TO). That which enables a device, appliance or equipment to be reached by ready access or by a means that
first requires the removal or movement of a panel, door or similar obstruction [see also "Ready access (to)".
[M]READY ACCESS (TO). That which enables a device, appliance or equipment to be directly reached, without requiring
the removal or movement of any panel, door or similar obstruction [see "Access (to)"].
Second, issues were raised regarding the actual wording proposed for the various sections throughout the codes. This Public
Comment has reviewed each occurrence and made revisions as needed. The items shown in the Public Comment are
revisions to the original proposal. Revisions from the original proposal which were found to be satisfactory are listed at the end
of this reason statement.
Additionally, other code change proposals were heard at the Committee Action Hearing in Louisville that affected some of the
sections contained in this Public Comment. The following sections contain modifications based on the CAH actions so that it is
clear how the revised wording herein will fit with the other proposals.
Section # Code Change Item #
CAH Result
IFC 106.3
ADM82-16
Approved as Modified
IFC 3201.4
F313-16
Approved as Submitted
IFC 3206.6.1 F316-16
Approved as Submitted
IFC 3309.1
F327-16
Approved as Modified
IWUIC 109.1.1 ADM82-16
Approved as Modified
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In addition to the definitions above, the following sections were revised in the original proposal and no modifications to these
sections are included in this Public Comment. These sections will go forward with the modifications shown in the original
proposal.
IFC 311.21
IFC 403.10.2.2.1
IFC 907.2
IFC 907.2.6.3.3
IFC 2301.1
IFC 2306.2.5
IFC 3206.9.1.1
IFC 3313.1
IFC 3503.6
IFC 5004.2.3
IFC 5303.5.3
IFC 5606.5.2.1
IFC 5606.5.2.3
IFC 5704.2.9.6.2
IFC 5704.3.5.4
IFC 5704.3.6.2
IFC 5706.5.4.5
IFC 6109.9
IFC 6109.10
IFC 6109.15
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

F12-16
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F18-16
IFC: 105, 105.6.30, 315, 315.1, 315.7 (New), 315.7.1 (New), 315.7.2 (New), 315.7.3 (New), 315.7.4 (New), 315.7.5 (New),
315.7.6 (New), 315.7.6(a) (New), 315.7.6(b) (New), 315.7.7 (New).
Proposed Change as Submitted
Proponent : Greg Rogers, representing Washington State Association Fire Marshals
2015 International Fire Code
CHAPTER 1 SCOPE AND ADMINISTRATION
SECTION 105 PERMITS
105.6.30 Miscellaneous combustible storage. An operational permit is required to store in any building or upon any
premises in excess of 2,500 cubic feet (71 m3) gross volume of combustible empty packing cases, boxes, barrels or similar
containers, combustible pallets, rubber tires, rubber, cork or similar combustible material.
CHAPTER 3 GENERAL REQUIREMENTS
SECTION 315 GENERAL STORAGE
Revise as follows:
315.1 General. Storage shall be in accordance with Sections 315.2 through 315.5 315.6. Outdoor pallet storage shall be in
accordance with Section 315.2 and 315.7 .
Add new text as follows:
315.7 Outdoor Pallet Storage Pallets shall be stored outdoors and shall comply with Sections 315.7 through 315.7.8. Pallets
stored within a building shall be protected in accordance with Chapter 32.
315.7.1 Storage beneath overhead projections from buildings Where buildings are equipped throughout with
an automatic sprinkler system, the outdoor storage of pallets under eaves, canopies or other projections or overhangs are
prohibited except where automatic sprinklers are installed under such eaves, canopies or other projections or overhangs.
315.7.2 Distance to lot line. Pallet storage shall not be located within 10 feet (3048 mm) of a lot line
315.7.3 Storage height Pallet storage shall not exceed 20 feet (6096 mm) in height.
315.7.4 Pallet pile stability and size Pallet stacks shall be arranged to form stable piles. Individual pallet piles shall not
cover an area of greater than 400 ft2 (37m2).
315.7.5 Pallet types Wood pallets shall be all wood with slatted or solid top or bottom, with metal fasteners or shall be plastic
or composite pallets listed and labeled in accordance with UL 2335 or FM 4996. Plastic pallets shall be both solid and gridded
deck, independent of the pallet manufacturing process, type of resin used in fabrication, or geometry of the pallet.
315.7.6 Pile separation distances In addition to the other requirements of this section, wood pallet stacks and piles shall be
in accordance with the separation distances in Table 315.7.6(a) and plastic pallet stacks and piles shall be in accordance with
separation distances in Table 315.7.6(b).
TABLE Table 315.7.6(a)
Plastic Pallets
Wood Pallet Separation
Wood Pallet Separation
Distance, ft (m)
Distance, ft (m)
Wall Construction Wall Construction
Type of Wall
Window Openings
Masonry
Masonry
Masonry
Masonry
Noncombustible
Wood with Open
Sprinklers
Wood

< or =50
Pallets
None
2
(0.6)
Wired Glass with Open 2
Sprinklers
(0.6)
Wired Glass
10
(3.0)
Plain Glass with Open 10
Sprinklers
(3.0)
None
10
(3.0)
10
(3.0)
None
15
(4.5)
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51 to 200
Pallets
2
(0.6)
5
(1.5)
5
(1.5)
5
(1.5)
5
(1.5)
5
(1.5)
30
(9.0)

Wood Pallet Separation
Distance, ft (m)
>200
Pallets
2
(0.6)
20
(6.0)
20
(6.0)
20
(6.0)
20
(6.0)
20
(6.0)
90
(27.0)

Page 1206

Any

Plain Glass

15
(4.5)
7.5
(2.3)
7.5
(2.3)

Between Pallet Piles
Other on-site storage

TABLE 315.7.6(b)
Plastic Pallets
Plastic Pallet Separation
Plastic Pallet Separation
Distance, ft (m)
Distance, ft (m)
Wall Construction Wall Construction
Type of Wall
Window Openings
Masonry
Masonry
Masonry
Masonry
Noncombustible
Wood with Open
Sprinklers
Wood
Any
Between Pallet
Piles
Other on-site
storage

Pallets

None

2
(0.6)
Wired Glass with
10
Open Sprinklers
(3.0)
Wired Glass
15
(4.5)
Plain Glass with Open 15
Sprinklers
(4.5)
None
15
(4.5)
15
(4.5)
None
30
(9.0)
Plain Glass
30
(9.0)
15
(4.5)
15
(4.5)

51 to 200
Pallets
2
(0.6)
20
(6.0)
40
(12.0)
40
(12.0)
40
(12.0)
40
(12.0)
80
(24.0)
80
(24.0)
40
(12.0)
40
(12.0)

30
(9.0)
15
(4.5)
15
(4.5)

90
(27.0)
45
(13.5)
45
(13.5)

Plastic Pallet Separation
Distance, ft (m)
>200
Pallets
2
(0.6)
50
(15.0)
100
(30.0)
100
(30.0)
100
(30.0)
100
(30.0)
150
(45.0)
150
(45.0)
75
(22.5)
75
(22.5)

315.7.7 Prohibited locations Pallets shall not be stored underneath high-voltage transmission lines, elevated roadways or
elevated railways.
Reason: There has been an increasing number of large scale fires involving the outdoor storage of combustible pallets.
Numerous local jurisdictions have been adding local requirements to their fire code adoptions to deal with this increased fire
threat. These new requirements are to provide code language in the IFC addressing the high challenge fire protection issues
involving large amounts of idle pallets.
In prior additions of the IFC there was a reference to NFPA 230 Fire Protection of Storage. Within that document were
requirements for outdoor storage of pallets, however, NFPA discontinued maintenance of that document and the storage
requirements for pallets and other materials were placed within NFPA 1 Fire Code.
NFPA 1 Fire Code regulates the Storage of Idle Pallets at Section 34.10.1
NFPA 1 Fire Code partial extract with annex notes.
http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=1 (http://www.nfpa.org/codes-andstandards/document-information-pages?mode=code&code=1)
34.10 Storage of Idle Pallets.
34.10.1* General. Idle pallets shall be stored outside or in a separate building designated for pallet storage, unless permitted by
34.10.2.
A.34.10.1 Idle pallet storage introduces a severe fire condition. Stacking idle pallets in piles is the best arrangement of
combustibles to promote rapid spread of fire, heat release, and complete combustion. After pallets are used for a short time in
warehouses, they dry out and edges become frayed and splintered. In this condition they are subject to easy ignition from a
small ignition source. Again, high piling increases considerably both the challenge to sprinklers and the probability of involving
a large number of pallets when fire occurs. Therefore storing idle pallets outdoors where possible is preferable. A fire in idle
plastic or wooden pallets is one of the greatest challenges to sprinklers. The undersides of the pallets create a dry area on
which a fire can grow and expand to other dry or partially wet areas. This process of jumping to other dry, closely located,
parallel, combustible surfaces continues until the fire bursts through the top of the stack. Once this happens, very little water is
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able to reach the base of the fire. The only practical method of stopping a fire in a large concentration of pallets with ceiling
sprinklers is by means of prewetting. In high stacks, prewetting cannot be done without abnormally high water supplies. The
storage of idle pallets should not be permitted in an unsprinklered warehouse containing other storage.
34.10.2 Indoor Storage. Idle pallets shall be permitted to be stored in a building used for other storage or other purpose if the
building is sprinklered in accordance with Section 13.3.
34.10.3* Outdoor Storage. Idle pallets stored outside shall be stored in accordance with Table 34.10.3(a) and Table 34.10.3(b).
A.34.10.3 The practice that some materials are stored on pallets in an open yard is recognized. Since stacks of idle pallets
present a severe fire problem, attention needs to be paid to the storage arrangements of the pallets. Manual outside open
sprinklers generally are not a reliable means of protection unless property is attended to at all times by plant emergency
personnel. Open sprinklers with a deluge valve are preferred.
In addition to the old NFPA 230 and current NFPA 1 language. FM Global produces a
Property Loss Prevention Data Sheet 8-24 Idle Pallet Storage which has similar requirements for outdoor pallet storage. One
significant difference is that the FM Global document provides increased separation distances for the storage of plastic pallets.
This proposal utilized the general storage provisions currently in Section 315 of the IFC along with the provisions of the NFPA 1
and FM Global requirements to develop these outdoor storage requirements. The distances in the tables are primarily from the
FM Global document with other distances extracted from NFPA 1 or the current IFC provisions. Since the requirements are
currently in existence and have been for some time, they serve as an existing standard to be applied.

Cost Impact: Will not increase the cost of construction
This proposal addresses exterior storage of pallets and does not impact the cost of construction.
F18-16 : 315.1ROGERS12866
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
315.1 General. Storage shall be in accordance with Sections 315.2 through 315.6. Outdoor pallet storage shall be in accordance
with Section 315.2 and 315.7 .
Exception: Wood and wood composite pallets stored outdoors at pallet manufacturing and recycling facilities and complying with
Section 2810.
315.7 Outdoor Pallet Storage Pallets shall be stored outdoors and shall comply with Sections 315.7 through 315.7.8. Pallets
stored within a building shall be protected in accordance with Chapter 32.
315.7.5 Pallet types Wood pallets Pallets shall be all wood, with slatted or solid top or bottom, with metal fasteners, or shall be
plastic or composite pallets, listed and labeled in accordance with UL 2335 or FM 4996. Plastic pallets shall be both solid and
gridded deck, independent of the pallet manufacturing process, type of resin used in fabrication, or geometry of the pallet.
Committee Reason: The committee approved the proposal as the requirements for pallet storage were needed and this proposal
with modifications addressed these concerns. There were a couple minor modifications. The first modification simply correlates
with the action taken on code change proposal F295-16 that addresses pallet manufacturing and recycling facilities. The exception
clarifies that this proposal only deals with storage of these pallets. The additional revisions were editorial. The original language
mandated that pallet storage be outside. Instead, the intent was simply to regulate in accordance with these sections when such
pallets were stored outside.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Davidson, Davidson Code Concepts, LLC, representing Safti First
(rjd@davidsoncodeconcepts.com) requests Approve as Modified by this Public Comment.
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Modify as Follows:
2015 International Fire Code
TABLE 315.7.6(a)
Separation Distance between Wood Pallet Stacks and Buildings
Wood Pallet Separation Wood Pallet Separation Wood Pallet Separation
Distance, ft (m)
Distance, ft (m)
Distance, ft (m)
Wall
Construction

Wall Construction

Type of Wall

Window Openings

Masonry

None

Masonry

Wired glass Fire-rated glazing
with Open Sprinklers

Masonry

Wired glassFire-rated Glazing

Masonry

Plain Glass with Open
Sprinklers

Noncombustible None
Wood with Open
Sprinklers
Wood

None

Any

Plain Glass

Between Pallet
Piles
Other on-site
storage

≤ 50
Pallets
2
(0.6)
2
(0.6)
10
(3.0)
10
(3.0)
10
(3.0)
10
(3.0)
15
(4.5)
15
(4.5)
7.5
(2.3)
7.5
(2.3)

51 to 200
Pallets
2
(0.6)
5
(1.5)
5
(1.5)
5
(1.5)
5
(1.5)
5
(1.5)
30
(9.0)
30
(9.0)
15
(4.5)
15
(4.5)

>200
Pallets
2
(0.6)
20
(6.0)
20
(6.0)
20
(6.0)
20
(6.0)
20
(6.0)
90
(27.0)
90
(27.0)
45
(13.5)
45
(13.5)

TABLE 315.7.6(b)
Separation Distance between Plastic Pallet Stacks and Buildings
Plastic Pallet Separation Plastic Pallet Separation Plastic Pallet Separation
Distance, ft (m)
Distance, ft (m)
Distance, ft (m)
Wall
Construction

Wall Construction

Type of Wall

Window Openings

Masonry

None

Masonry

Wired glassFire-rated glazing
with Open Sprinklers

Masonry

Wired glass Fire-rated glazing

Masonry

Plain Glass with Open
Sprinklers

Noncombustible None
Wood with Open
Sprinklers
Wood

None

Any

Plain Glass

Between Pallet
Piles
Other on-site
storage

Pallets
2
(0.6)
10
(3.0)
15
(4.5)
15
(4.5)
15
(4.5)
15
(4.5)
30
(9.0)
30
(9.0)
15
(4.5)
15
(4.5)

51 to 200
Pallets
2
(0.6)
20
(6.0)
40
(12.0)
40
(12.0)
40
(12.0)
40
(12.0)
80
(24.0)
80
(24.0)
40
(12.0)
40
(12.0)

>200
Pallets
2
(0.6)
50
(15.0)
100
(30.0)
100
(30.0)
100
(30.0)
100
(30.0)
150
(45.0)
150
(45.0)
75
(22.5)
75
(22.5)

Commenter's Reason: The purpose of this proposal is not to make any technical changes. It simply replaces the reference to
the out of date term "wired glass" with a reference to "Fire-rated glazing" which is the current correct technical term to be
utlized. The term wired glazing has been systematically removed and replaced in the codes over the last several cycles.

2016 ICC PUBLIC COMMENT AGENDA

Page 1209

Public Comment 2:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Tyco Fire Protection Products
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
TABLE 315.7.6(a)
Separation Distance between Wood Pallet Stacks and Buildings
Wood Pallet
Wood Pallet
Wood Pallet
Separation Distance, ft Separation Distance, ft Separation Distance, ft
(m)
(m)
(m)
Wall
Construction

Wall Construction

Type of Wall

Window Openings

Masonry

None

Masonry

Wired Glass with Open Approved
Deluge Window Sprinklers

Masonry

Wired Glass

Masonry

PlainTempered Glass with
Open Approved Deluge Window
Sprinklers

Noncombustible None
Wood with Open
Sprinklers
Wood

None

Any

Plain Glass

Between Pallet
Piles
Other on-site
storage

≤ 50
Pallets
2
(0.6)
2
(0.6)
10
(3.0)

51 to 200
Pallets
2
(0.6)
5
(1.5)
5
(1.5)

>200
Pallets
2
(0.6)
20
(6.0)
20
(6.0)

10
(3.0)

5
(1.5)

20
(6.0)

10
(3.0)
10
(3.0)
15
(4.5)
15
(4.5)
7.5
(2.3)
7.5
(2.3)

5
(1.5)
5
(1.5)
30
(9.0)
30
(9.0)
15
(4.5)
15
(4.5)

20
(6.0)
20
(6.0)
90
(27.0)
90
(27.0)
45
(13.5)
45
(13.5)

TABLE 315.7.6(b)
Separation Distance between Plastic Pallet Stacks and Buildings
Plastic Pallet
Plastic Pallet
Plastic Pallet
Separation Distance, ft Separation Distance, ft Separation Distance, ft
(m)
(m)
(m)
Wall
Construction

Wall Construction

Type of Wall

Window Openings

Masonry

None

Masonry

Wired Glass with Open Approved
Deluge Window Sprinklers

Masonry

Wired Glass

Masonry

PlainTempered Glass with
Open Approved Deluge
Window Sprinklers

Noncombustible None
Wood with Open
Sprinklers
Wood

None

Any

Plain Glass
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2
(0.6)
10
(3.0)
15
(4.5)

51 to 200
Pallets
2
(0.6)
20
(6.0)
40
(12.0)

>200
Pallets
2
(0.6)
50
(15.0)
100
(30.0)

15
(4.5)

40
(12.0)

100
(30.0)

15
(4.5)
15
(4.5)
30
(9.0)
30
(9.0)

40
(12.0)
40
(12.0)
80
(24.0)
80
(24.0)

100
(30.0)
100
(30.0)
150
(45.0)
150
(45.0)

Pallets
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Between Pallet
Piles
Other on-site
storage

15
(4.5)
15
(4.5)

40
(12.0)
40
(12.0)

75
(22.5)
75
(22.5)

Commenter's Reason: Standard spray and sidewall sprinklers are not tested for use in protecting glazed openings. Testing
has shown that special window sprinklers are uniquely capable of providing a uniform discharge pattern over glazing to avoid
glass breakage and provide equivalent longevity to a fire assembly. In addition, open sprinklers are better described as
"deluge," and fire testing indicates that plain (plate) glass will not survive a fire exposure, even with sprinkler protection. The
recommended revisions address these concerns.
F18-16
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F19-16
IFC: 315.3.1.
Proposed Change as Submitted
Proponent : Daniel Nichols, New York State Division of Building Standards and Codes, representing New York State Division
of Building Standards and Codes (dnichols@dos.state.ny.us)
2015 International Fire Code
315.3.1 Ceiling clearance. Storage shall be maintained 2 feet (610 mm) or more below the ceiling in nonsprinklered areas of
buildings or not less than 18 inches (457 mm) below sprinkler head deflectors in sprinklered areas of buildings.
Exception: The 2 foot ceiling clearance is not required for storage along walls in nonsprinklered areas of buildings.

Reason: The limitation of storage heights in unsprinklered spaces is to address the ability for firefighters to direct hose
streams over stored materials to extinguish fires in other spaces within a room. However, the storage of materials along the wall
does not impede this ability.
The installation of built-in combustible cabinetry, such as wall-mounted cabinets without doors, is not prohibited by the section.
The arrangement of the storage should not be regulated differently if it is in fixed cabinets or on shelves since the fire hazard
does not change.
This proposal will assist fire code officials that routinely question whether the arrangement of storage along walls is permitted
or not permitted because of the type of shelving or cabinetry the storage is located on.

Cost Impact: Will not increase the cost of construction
This is a maintenance issue and will not effect the cost of construction.
F19-16 : 315.3.1NICHOLS13178
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
315.3.1 Ceiling clearance. Storage shall be maintained 2 feet (610 mm) or more below the ceiling in nonsprinklered areas of
buildings or not less than 18 inches (457 mm) below sprinkler head deflectors in sprinklered areas of buildings.
Exception Exceptions:The
1.The 2 foot ceiling clearance is not required for storage along walls in nonsprinklered areas of buildings.
2. The 18 inch ceiling clearance is not required for storage along walls in sprinklered buildings where in accordance with Section
903.3.1.1.
Committee Reason: This proposal was approved as it recognizes that the concern of suppression along the walls is not the
same as that in the middle of the room. The hose streams do not need to go over the storage along the wall. The modification
more comprehensively deals with both unsprinklered and sprinklered buildings. NFPA 13 has specific allowances that are
addressed by this modification.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org); Jeff Hugo, representing
National Fire Sprinkler Association (hugo@nfsa.org) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
315.3.1 Ceiling clearance. Storage shall be maintained 2 feet (610 mm) or more below the ceiling in nonsprinklered areas of
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buildings or not less than 18 inches (457 mm) below sprinkler head deflectors in sprinklered areas of buildings.
Exceptions:
1. The 2 foot ceiling clearance is not required for storage along walls in nonsprinklered areas of buildings.
2. The 18 inch ceiling clearance is not required for storage along walls in sprinklered areas of buildings where in
accordance with Section 903.3.1.1, 903.3.1.2 or 903.3.1.3.

Commenter's Reason: This public comment addresses concerns brought up in discussion with the commitee. First it
addresses storage areas when protected by NFPA 13R and NFPA 13D systems. Second, the public comment addresses an
oversight in the language of #2. It correlates with the charging text and #1 by adding "...sprinklered areas of buildings..".
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Proponent : Albert Rood, representing Self (al.rood@wyo.gov) requests Disapprove.
Commenter's Reason: 315.3.1 Ceiling Clearance.
The exceptions proposed are creating an avenue to defeat the intent of limiting the combustibles stored in areas that would in
turn contribute to the fire load conditions present.

F19-16
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F20-16
IFC: 315.3.2.
Proposed Change as Submitted
Proponent : Jeffrey Shapiro, representing Self (jeff.shapiro@intlcodeconsultants.com)
2015 International Fire Code
Revise as follows:
315.3.2 Means of egress. Combustible materials shall not be stored in exits or exits; enclosures for stairwaysstairways and
rampsramps; or exit access corridors serving an occupant load of 30 or more.
Reason: So as to not lose a good idea, this proposal takes another approach to what was attempted by Proposal F16-13,
submitted by the ICC Fire Code Action Committee and seeking to place a restriction on storage in exit access corridors. It
should be noted that the term "exit access corridor" appears in italics, as it does in other places in the code where it has been
used, because the terms "exit access" and "corridor" are defined. The combined term is not.
Not having some restriction on combustible storage in exit access corridors is a significant hole in the IFC that has directly
contributed to past multiple-fatality fires. Last cycle, the Fire Code Committee cited Section 1020 as an existing section of the
code that adequately addresses this concern, but that is not correct. Section 1020 does address maintaining the required
minimum width, but it does not address the concern of combustible materials in an exit access corridor which, if ignited, will
cause the corridor to be unusable as a means of egress regardless of whether the physical dimension of minimum corridor
width was reduced by the stored material. The committee statement also expressed concern about a lack of clarity associated
with the term "stored," but this term is already in the existing code text that is applicable to exits and stairway/ramp enclosures.
This proposal simply continues to use the existing term.
This issue originated as a result of rolled carpet, padding and adhesive being stored in the corridor of a hotel where ICC was
holding committee meetings. The hotel was being remodeled. Fire code officials who were present at the meeting were
concerned about the risk that this storage created, and we looked for a code section that could be cited as a basis for asking
management to remove these materials from the exit access corridor. To our surprise, we couldn't come up with any
such requirement in the IFC to address the issue (although many of us were sure that there must be one somewhere).
It is understood that the committee had some heartburn with last cycle's proposal targeting all corridors, and this proposal takes
a different approach. The basis of applying this provision to exit access corridors serving 30 or more occupants is an attempt
to find a "reasonable" threshold for the requirement, avoiding broad application to all corridors. IFC Table 1020.1 was used as
a guide. It establishes corridor fire-resistance thresholds, which indicate that an increased level of safety is warranted for the
means of egress, and the occupant load of 30 was considered to be a reasonable trigger from that table for corridor storage
regulations.

Cost Impact: Will not increase the cost of construction
The proposal deals with use of existing buildings and does not affect construction.
F20-16 : 315.3.2SHAPIRO13044
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal, though the concept was appreciated, was disapproved based upon concerns for
proposal being overly restrictive. Storage is not defined and additionally this may cause a conflict where lobbies are permitted to
be part of the corridor.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gregory Keith, representing The Boeing Company (grkeith@mac.com) requests Approve as Modified
by this Public Comment.
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Modify as Follows:
2015 International Fire Code
315.3.2 Means of egress. Combustible materials shall not be stored in exits; enclosures for or enclosed exit access stairways
and ramps; or exit access corridors serving an occupant load of 30 or more.
3311.2.1 Combustible materials In occupied buildings, combustible construction materials shall not be stored in exits,
enclosed exit access stairways and ramps and corridors.
Commenter's Reason: The proposal as submitted was too broad brushed in its scope. It was intended to prohibit the storage
of combustible construction materials in corridors. As written however, it prohibited the storage of any combustible material in a
corridor. Where combustible materials should not be stored in an exit component, a corridor is an exit access component
similar to an aisle. Fuel loading is assumed in the functional exit access portion of the means of egress system. For example, it
is not uncommon to have file cabinets containing combustible documents within the non-required width of corridors.
In its published reason statement for disapproval of Item F20-16, the IFC Committee noted that the proponent's concept was
appreciated. This public comment places the provision in the proper location, Section 3311.2, means of egress maintenance.
The proper location of the requirement addresses the proponent's concern and maintains the status quo for the storage of
combustible materials within the exit access portion of the means of egress system.

Public Comment 2:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
315.3.2 Means of egress. Combustible materials shall not be stored in exits or enclosures for stairways and ramps.
Combustible materials in the means of egress during construction, demolition, remodeling or alterations shall comply with
Section 3311.3.
3311.3 Storage. Combustible materials associated with construction, demolition, remodeling or alterations to an occupied
structure shall not be stored in exits, enclosures for stairways and ramps, or exit access corridors serving an occupant load of
30 or more.
Exceptions:
1. Where the only occupants are construction workers.
2. Combustible materials that are temporarily accumulated to support work being performed when workers are present.
Commenter's Reason: Based on feedback provided at the Louisville hearings, there was significant support for regulating
materials in exit access corridors related to construction work. In the tireless quest to get the IFC to at least partially address
this issue, this public comment attempts to secure at least a partial fix that was supported in concept and is specifically related
to the original justification. The terms "construction, demolition, remodeling and alterations" are copied from the existing text in
the preceding paragraph (3311.2) on general maintenance of the means of egress for Chapter 33 and were selected for
correlation vs. trying to use IEBC text.
F20-16
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F23-16
105.6.49 (New), 202 (New), 319 (New)
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
105.6.49 Mobile Food Preparation Vehicles A permit is required for mobile food preparation vehicles equipped with
appliances that produce smoke or grease laden vapors.
Add new definition as follows:
SECTION 202 DEFINITIONS
MOBILE FOOD PREPARATION VEHICLES. Vehicles that contain cooking equipment that produce smoke or grease laden
vapors for the purpose of preparing and serving food to the public. Vehicles intended for private recreation shall not be
considered mobile food preparation vehicles.
Add new text as follows:
SECTION 319 MOBILE FOOD PREPARATION VEHICLES
319.1 General. Mobile food preparation vehicles that are equipped with appliances that produce smoke or grease laden
vapors shall comply with this section.
319.2 Permit Required Permits shall be required as set forth in Section 105.6.
319.3 Exhaust hood. Cooking equipment that produces grease laden vapors shall be provided with a kitchen exhaust hood
in accordance with Section 609.
319.4 Fire protection. Fire protection shall be provided in accordance with Section 319.4.1 through 319.4.2.
319.4.1 Fire protection for cooking equipment. Cooking equipment shall be protected by automatic fire extinguishing
systems in accordance with Section 904.12.
319.4.2 Fire extinguisher. Portable fire extinguishers shall be provided in accordance with Section 904.12.5.
319.5 Appliance connection to fuel supply piping. Gas cooking appliances shall be secured in place and connected to fuel
supply piping with an appliance connector complying with ANSI Z21.69/CSA 6.16. The connector installation shall be
configured in accordance with manufacturer's installation instructions. Movement of appliances shall be limited by restraining
devices installed in accordance with the connector and appliance manufacturer's instructions.
319.6 Cooking oil storage containers Cooking oil storage containers within mobile food preparation vehicles shall have a
maximum aggregate volume not to exceed 120 gallons (454 L), and shall be stored in such a way as to not be toppled or
damaged during transport.
319.7 Cooking oil storage tanks Cooking oil storage tanks within mobile food preparation vehicles shall comply with Section
319.7.1 through 319.7.5.
319.7.1 Metallic storage tanks Metallic cooking oil storage tanks shall be listed in accordance with UL 142 or UL 80, and
shall be installed in accordance with the tank manufacturer's instructions.
319.7.2 Nonmetallic storage tanks Nonmetallic cooking oil storage tanks shall be installed in accordance with the tank
manufacturer's instructions and shall also comply with all of the following:
1. Tanks shall be listed for use with cooking oil, including maximum temperature to which the tank will be exposed during
use.
2. Tank capacity shall not exceed 200 gallons (757 L) per tank.
319.7.3 Cooking oil storage system components. Metallic and nonmetallic cooking oil storage system components shall
include but are not limited to piping, connections, fittings, valves, tubing, hose, pumps, vents and other related components
used for the transfer of cooking oil.
319.7.4 Design criteria. The design, fabrication and assembly of system components shall be suitable for the working
pressures, temperatures and structural stresses to be encountered by the components.
319.7.5 Tank venting. Normal and emergency venting shall be provided for cooking oil storage tanks.
319.7.5.1 Normal vents Normal vents shall be located above the maximum normal liquid line, and shall have a minimum
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effective area not smaller than the largest filling or withdrawal connection. Normal vents are not required to vent to the exterior.
319.7.5.2 Emergency vents. Emergency relief vents shall be located above the maximum normal liquid line, and shall be in
the form of a device or devices that will relieve excessive internal pressure caused by an exposure fire. For nonmetallic tanks,
the emergency relief vent shall be allowed to be in the form of construction. Emergency vents are not required to discharge to
the exterior.
319.8 LP-gas systems. Where LP-gas systems provide fuel for cooking appliances, such systems shall comply with Chapter
61 and Sections 319.8.1 through 319.8.5.
319.8.1 Maximum aggregate volume. The maximum aggregate capacity of LP-gas containers transported on the vehicle
and used to fuel cooking appliances only shall not exceed 200 pounds propane capacity.
319.8.2 Protection of container. LP-gas containers installed on the vehicle shall be securely mounted and restrained to
prevent movement.
319.8.3 LP-gas container construction LP-gas containers shall be manufactured in compliance with the requirements of
NFPA 58.
319.8.4 Protection of system piping. LP-gas system piping, including valves and fittings, shall be adequately protected to
prevent tampering, impact damage, and damage from vibration.
319.8.5 LP-gas alarms. A listed LP-gas alarm shall be installed within the vehicle in the vicinity of LP-gas system
components, in accordance with manufacturer's instructions.
319.9 CNG Systems. Where CNG systems provide fuel for cooking appliances, such systems shall comply with Sections
319.9.1 through 319.9.4.
319.9.1 CNG containers supplying only cooking fuel. CNG containers installed solely to provide fuel for cooking purposes
shall be in accordance with sections 319.9.1.1 through 319.9.1.3
319.9.1.1 Maximum Aggregate Volume. The maximum aggregate capacity of CNG containers transported on the vehicle
shall not exceed 1,300 pounds water capacity.
319.9.1.2 Protection of container. CNG containers shall be securely mounted and restrained to prevent movement.
Containers shall not be installed in locations subject to a direct vehicle impact.
319.9.1.3 CNG container construction. CNG containers shall be a NGV-2 cylinder.
319.9.2 CNG containers supplying transportation and cooking fuel. Where CNG containers and systems are used to
supply fuel for cooking purposes in addition to being used for transportation fuel, the installation shall be in accordance with
NFPA 52.
319.9.3 Protection of system piping. CNG system piping, including valves and fittings, shall be adequately protected to
prevent tampering, impact damage, and damage from vibration.
319.9.4 Methane alarms. A listed methane gas alarm shall be installed within the vehicle in accordance with manufacturer's
instructions.
319.10 Maintenance. Maintenance of systems on mobile food preparation vehicles shall be in accordance with Sections
319.10.1 through 319.10.3.
319.10.1 Exhaust system. The exhaust system, including hood, grease-removal devices, fans, ducts and other
appurtenances, shall be inspected and cleaned in accordance with Section 609.3.
319.10.2 Fire protection systems and devices. Fire protection systems and devices shall be maintained in accordance
with Section 901.6.
319.10.3 Fuel -gas systems. LP-gas containers containers installed on the vehicle and fuel-gas piping systems shall be
inspected annually by an approved inspection agency or a company that is registered with the U.S. Department of
Transportation to requalify LP-gas cylinders, to ensure that system components are free of damage, suitable for the intended
service and not subject to leaking. CNG containers shall be inspected every three years in a qualified service facility. CNG
containers shall not be used past their expiration date as listed on the manufacturer's container label. Upon satisfactory
inspection, the approved inspection agency shall affix a tag on the fuel-gas system or within the vehicle indicating the name of
the inspection agency and the date of satisfactory inspection.
Reason: This proposal addresses commercial mobile food preparation vehicles. Recent fire incidents have shown a need
regulate these vehicles. This proposal addresses concerns with the cooking operations and with the fuel systems for cooking
appliances. With respect to cooking operations, this proposal relies heavily on existing IFC code sections from Chapter 6 and
Chpater 9 in addressing fire suppression, fire extinguisher, appliance connection, and cooking oil storage tanks. Code
language is added to address LP-gas and CNG, which are common fuel gas systems utilized on these vehicles. This proposal
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addresses the maximum volume of fuel gas, fuel gas container construction, fuel gas system piping, and gas alarm sensors. In
addition, this proposal sets forth a maintenance requirement for both LP-gas and CNG fuel gas systems, including the required
schedule for inspection of fuel gas containers and fuel gas piping systems. Companion code proposals are submitted to add a
definition of "Mobile Food Preparation Vehicle" and to add an oeprational permit requirement for mobile food preparation
vehicles.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will increase the cost of construction
This proposal will increase costs by requiring fire protection systems, standards for construction, permit fees, and maintenance
costs, which have not been required in the past.
F23-16 : 319
(NEW)O'BRIAN11521
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The proposal was approved as it addresses the concerns with cooking operations as we would for tents.
Precedence is there to regulate vehicles as the IFC regulates tank trucks and forklifts. The issue is about what happens when the
truck is parked versus the transportation aspect associated with these vehicles. It was felt that the scope of the IFC would allow
the regulation of such trucks as it relates to cooking operations and location of operations.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
319.9.1.3 CNG container construction. The construction of CNG containers shall be a NGV-2 cylinder approved.
Commenter's Reason: The original submittal required CNG cylinders to be NGV cylinders. However, the ANSI standard that
addresses NGV cylinders was inadvertently not proposed to be added as a reference document. In order to avoid having a
code requirement without proper reference, this proposal changes the language to require that the CNG cylinders be approved.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

F23-16
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F29-16
IFC: 403.12.3, 403.12.3.1.
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Revise as follows:
403.12.3 Crowd managers for gatherings exceeding 1,000 people. Where facilities or events involve a gathering of more
than 1,000 300 people, crowd managers shall be provided in accordance with Sections 403.12.3.1 through 403.12.3.3.
403.12.3.1 Number of crowd managers. The minimum number of trained crowd managers shall be established at a ratio of
one crowd manager for every 250 persons.
Exception: Where approved by the fire code official, the number of crowd managers shall be permitted to be reduced
where the facility is equipped throughout with an approved automatic sprinkler system or based upon the nature of the
event.
Exceptions:
1. Outdoor events with less than 1,000 persons in attendance
2. Assembly occupancies used exclusively for religious worship with an occupant load not exceeding 1,000.
3. The number of crowd managers shall be permitted to be reduced where, in the opinion of the fire code official, the fire
protection provided by the facility and the nature of the event warrant a reduction
Reason: This change does not require a facility to hire any additional personnel; rather, it requires that a requisite number of
their staff receive approved training in fire prevention, evacuation methods, and other duties. This training is currently provided
at little or no cost across the nation.
The current code has no requirement for crowd managers until the occupant load in a public assembly reaches 1,000, then the
code requires five trained crowd managers for an occupant load of 1001. This is illogical, especially since one of the events
that generated this requirement, the Station Nightclub Fire, had an occupant load of less than 500. Smaller venues sometimes
place the public at greater risk than large ones for many reasons, including the fact that larger facilities have greater
requirements for other fire protection features. NFPA 1 and NFPA 101 require crowd managers in all public assemblies (except
churches), so approving this code change will bring the two regulations closer to conformity. This proposal is to change the
threshold to an occupant load of 300, which is more reasonable, given this is the threshold for most sprinkler and alarm
requirements in assembly occupancies (all except A-2 assemblies require sprinklers at an occupant load of 300; the threshold
for A-2 occupancies is 100).
The exception for outdoor events with less than 1,000 is intended to recognize the fact that outdoor events are perceived to be
less dangerous because egress isn't restricted in any way; The exception for places of worship with occupant loads up to 1,000
recognizes the fact that people who are in these places of assembly normally have a greater awareness of their surroundings,
and are more familiar with egress routes because they attend the church on a more regular basis than those at performances,
who tend to be more transient.
The formatting change to place the potential reduction in the number of crowd managers in an exception is editorial.
Finally the term "trained crowd managers" was inadvertently changed during the last cycle to drop the descriptor "trained" in a
rewrite of this section for 2015. Reinserting the term "trained" emphasizes the requirement that crowd managers must receive
approved training.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will not increase the cost of construction
This will not increase the cost of construction but may cost more to run some events. At the same time this revision keeps
flexibility with the exceptions in Section 403.12.3.1 where such crowd managers are not warranted. As noted the cost of
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training is minimal. These people are the same people who would likely already be employed for an event.
F29-16 : 403.12.3O'BRIAN10948
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There were several concerns with this proposal. There was confusion on the criteria of 300 people
requiring a crowd manager with criteria of one crowd manager per every 250 people. It was suggested that the occupancy types
need to be addressed. For example a Group A2 occupancy where eating and drinking occur is much different than a high school
gym. This section poses a problem for outdoor events where automatic sprinklers cannot be provided to reduce the number of
crowd managers. The application of exceptions 1 and 2 in Section 403.12.3.1 was unclear as they appear better related to Section
403.12.3.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
403.12.3 Crowd managers. Where facilities or events involve a gathering of more than 300 500 people, crowd managers
shall be provided in accordance with Sections 403.12.3.1 through 403.12.3.3.
403.12.3.1 Number of crowd managers. The A minimum number of two trained crowd managers shall be established at a
ratio of , but no less than one trained crowd manager for every each 250 persons or portion thereof, shall be provided for the
gathering.
Exceptions:
1. Outdoor events with less than 1,000 persons in attendance shall not require crowd managers.
2. Assembly occupancies used exclusively for religious worship with an occupant load not exceeding 1,000 shall not
require crowd managers.
3. The number of crowd managers shall be permitted to be reduced where, in the opinion of the fire code official, the fire
protection provided by the facility and the nature of the event warrant a reduction
Commenter's Reason: During the committee hearings, there were questions about the drop in code trigger and how to
determine the correct number of crowd managers based on ratio. The original proposal included a reduced trigger of 300
persons, and did not differentiate whether to require an additional crowd manager for each portion of 250 occupants. This
public comment proposes a more palatable trigger of 500 occupants, and clarifies that crowd managers are requried at a ratio
of 1 to 250 occupants or portion thereof.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Proponent : Thomas Daly, representing American Hotel & Lodging Association (tom.daly@thehscg.com) requests
Disapprove.
Commenter's Reason: The Fire Code Committee's action was correct in several respects. The proposed change based
solely on occupant loads fails to take into consideration the number and location of means of egress and the number of stories
in such assembly occupancies both of which impact the speed and orderliness of evacuations, nor did the proposed
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change consider the type of notification (voice or not) of the fire alarm and communication system. A revision to modify the
proposal without addressing these issues still presents a flawed proposal. The proposed change should be disapproved.
Thomas G. Daly, MSc. CSP
Principal
The Hospitality Secrutiy Consulting Group, LLC
Representing the American Hotel & Lodging Association

F29-16
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F34-16
IFC: 202, 407.2, 5001.2.1, 5002.1, 5003.4, 5101.3, E103.2.
Proposed Change as Submitted
Proponent : Sarah Rice, The Preview Group, representing Preview Group (srice@preview-group.com)
2015 International Fire Code
SECTION 202 DEFINITIONS
MATERIAL SAFETY DATA SHEET (MSDS SDS). Information concerning a hazardous material which is prepared in
accordance with the provisions of DOL 29 CFR Part 1910.1200 or in accordance with the provisions of a federally approved
state OSHA plan.
Revise as follows:
407.2 Material Safety Data Sheets. Material
Safety Data Sheets (MSDS SDS) for all hazardous materials shall be either readily available on the premises as a paper copy,
or where approved, shall be permitted to be readily retrievable by electronic access.
5001.2.1 Mixtures. Mixtures shall be classified in accordance with hazards of the mixture as a whole. Mixtures of hazardous
materials shall be classified in accordance with nationally recognized reference standards; by an approved qualified
organization, individual, or Material Safety Data Sheet (MSDS SDS); or by other approved methods.
5002.1 Definitions. The following terms are defined in Chapter 2:
BOILING POINT.
CEILING LIMIT.
CHEMICAL.
CHEMICAL NAME.
CLOSED CONTAINER.
CONTAINER.
CONTROL AREA.
CYLINDER.
DAY BOX.
DEFLAGRATION.
DESIGN PRESSURE.
DETACHED BUILDING.
DISPENSING.
EXCESS FLOW CONTROL.
EXHAUSTED ENCLOSURE.
EXPLOSION.
FLAMMABLE VAPORS OR FUMES.
GAS CABINET.
GAS ROOM.
HANDLING.
HAZARDOUS MATERIALS.
HEALTH HAZARD.
IMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH).
INCOMPATIBLE MATERIALS.
LIQUID.
LOWER EXPLOSIVE LIMIT (LEL).
LOWER FLAMMABLE LIMIT (LFL).
MATERIAL SAFETY DATA SHEET (MSDS SDS).
MAXIMUM ALLOWABLE QUANTITY PER CON- TROL AREA.
NORMAL TEMPERATURE AND PRESSURE (NTP).
OUTDOOR CONTROL AREA.
PERMISSIBLE EXPOSURE LIMIT (PEL).
PESTICIDE.
PHYSICAL HAZARD.
PRESSURE VESSEL.
SAFETY CAN.
SECONDARY CONTAINMENT.
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SEGREGATED.
SOLID.
STORAGE, HAZARDOUS MATERIALS.
SYSTEM.
TANK, ATMOSPHERIC.
TANK, PORTABLE.
TANK, STATIONARY.
TANK VEHICLE.
UNAUTHORIZED DISCHARGE.
USE (MATERIAL).
VAPOR PRESSURE.
5003.4 Material Safety Data Sheets. Material
Safety Data Sheets (MSDS SDS) shall be readily available on the premises for hazardous materials regulated by this chapter.
Where a hazardous substance is developed in a laboratory, available information shall be documented.
Exception: Designated hazardous waste.
5101.3 Material Safety Data Sheets. Material
Safety Data Sheet (MSDS SDS) information for aerosol products displayed shall be kept on the premises at an approved
location.
E103.2 Evaluation questions. The following are sample evaluation questions:
1. What is the material? Correct identification is important; exact spelling is vital. Check labels, MSDS SDS, ask
responsible persons, etc.
2. What are the concentration and strength?
3. What is the physical form of the material? Liquids, gases and finely divided solids have differing requirements for spill
and leak control and containment.
4. How much material is present? Consider in relation to permit amounts, maximum allowable quantity per control area
(from Group H occupancy requirements), amounts that require detached storage and overall magnitude of the hazard.
5. What other materials (including furniture, equipment and building components) are close enough to interact with the
material?
6. What are the likely reactions?
7. What is the activity involving the material?
8. How does the activity impact the hazardous characteristics of the material? Consider vapors released or hazards
otherwise exposed.
9. What must the material be protected from? Consider other materials, temperature, shock, pressure, etc.
10.What effects of the material must people and the environment be protected from?
11.How can protection be accomplished? Consider:
11.1.Proper containers and equipment.
11.2.Separation by distance or construction.
11.3.Enclosure in cabinets or rooms.
11.4.Spill control, drainage and containment.
11.5.Control systems-ventilation, special electrical, detection and alarm, extinguishment, explosion venting, limit
controls, exhaust scrubbers and excess flow control.
11.6.Administrative (operational) controls-signs, ignition source control, security, personnel training, established
procedures, storage plans and emergency plans.
Evaluation of the hazard is a strongly subjective process; therefore, the person charged with this responsibility must gather
as much relevant data as possible so that the decision will be objective and within the limits prescribed in laws, policies and
standards.
It could be necessary to cause the responsible persons in charge to have tests made by qualified persons or testing
laboratories to support contentions that a particular material or process is or is not hazardous. See Section 104.7.2 of the
International Fire Code.
Reason: The 2015 IFC and the Occupational and Safety Health Administration (OSHA), have historically required "Material
Safety Data Sheets" (MSDSs) be readily available on the premises for hazardous materials. As of June 1, 2015, OSHA,
through the HazCom 2012, requires chemical manufacturers and distributors to have completed the process of reclassifying
hazardous chemicals, to have updated all their information to be in "Safety Data Sheet" (SDSs) and to bear labels in
accordance with the formats found in the UNECE Globally Harmonized System of Classification and Labelling of Chemicals
(GHS).
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This proposal seeks to correlate the requirements in the IFC to those adopted by OSHA by replacing all references in the IFC
to "Material Safety Data Sheets" (MSDSs) with references to "Safety Data Sheet" (SDSs).
Historical Information
The United Nations Economic Commission for Europe (UNECE), has long recognized that with the extensive global trade in
chemicals there was a need to develop national programs to ensure their safe use, transport and disposal. They also
recognized that an internationally-harmonized approach to classification and labelling would provide the foundation for such
programs. Born out of the 1992 Earth Summit – at the UN Conference on Environment and Development (UNCED) – in Rio de
Janeiro, the GHS was expressly called for in the UNCED's 'International Mandate,': "A globally harmonized classification and
compatible labelling system, including material safety data sheets and easily understandable symbols, should be available, if
feasible, by the year 2000.
Thus the UNECE created the Globally Harmonized System of Classification and Labelling of Chemicals (GHS) – with the first
edition adopted in December 2002 and published in 2003. The new system – commonly referred to as GHS, addresses
classification of chemicals by types of hazard and proposes harmonized hazard communication elements, including labels and
safety data sheets. It aims at ensuring that information on physical hazards and toxicity from chemicals be available in order to
enhance the protection of human health and the environment during the handling, transport and use of these chemicals. The
GHS also provides a basis for harmonization of rules and regulations on chemicals at national, regional and worldwide level, an
important factor also for trade facilitation. (Source: http://www.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html
(http://www.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html))
OSHA in the previous regulations, known as HazCom 1994, did not mandate a specific format for MSDSs, therefore a number
of different MSDS styles and formats were used in US. The 2 most common formats for an MSDS was the 8 section OSHA
format, or the 16 section ANSI format (ANSI Z400.1-1993). In HazCom 2012, the format for an SDS is mandated by GHS to be
a 16 section format:
Section 1: Identification
Section 2: Hazard(s) Identification
Section 3: Components / Information on Ingredients
Section 4: First-Aid Measures
Section 5: Fire-Fighting Measures
Section 6: Accidental Release Measures
Section 7: Handling and Storage
Section 8: Exposure Controls / Personal Protection
Section 9: Physical and Chemical Properties
Section 10: Stability and Reactivity
Section 11: Toxicological Information
Section 12: Ecological Information
Section 13: Disposal Considerations
Section 14: Transport Information
Section 15: Regulatory Information
Section 16: Other Information
Correlative code changes are also being proposed to IFC Sections 202, 5001.2.1, 5003.4, 5101.3 and E103.2.

Cost Impact: Will not increase the cost of construction
This is simply a correlation in terminology.
F34-16 : 407.2RICE13487
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
SECTION 202 DEFINITIONS
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SAFETY DATA SHEET (SDS). Information concerning a hazardous material which is prepared in accordance with the
provisions of DOL 29 CFR Part 1910.1200 or in accordance with the provisions of a federally approved state OSHA plan.
A document titled as a Material Safety Data Sheet (MSDS) is equivalent to an SDS for the purposes of this code.
Committee Reason: Although the committee approved F4-16 which would simply acknowledge SDS's in the definition to MSDS
this proposal was also approved. This proposal addresses the term SDS throughout the IFC. The concern initially was that the
terminology of MSDS cannot be lost for existing buildings. Based upon that concern a modification was made to simply include
MSDS in the definition of SDS. This proposal and action of approval as submitted is the opposite of that taken on code change
proposal F4-16. This proposal with modification was felt to be a better strategy.
Assembly Action:

None

Analysis: Note that code change proposal F4-16 and F34-16 have opposing approaches and both were approved.
Individual Consideration Agenda
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Disapprove.
Commenter's Reason: Proposals F4-16 and F34-16 were both approved in Louisville, and both introduced references to
Safety Data Sheets (SDS). However, the two proposals accomplished this in different ways that cannot coexist in the code.
We preferred the more concise proposal included in F4-16, and thus are requesting disapproval for this proposal.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

F34-16
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F37-16
IFC: 503.1.2, 503.1.2.1 (New), 503.1.2.2 (New).
Proposed Change as Submitted
Proponent : Stephen Skalko, representing Masonry Alliance for Codes and Standards (svskalko@cox.net)
2015 International Fire Code
Revise as follows:
503.1.2 Additional access. The fire code official is authorized to require more than one fire apparatus access road based on
the potential for impairment of a single road by vehicle congestion, condition of terrain, climatic conditions or other factors that
could limit access in accordance with Sections 503.1.2.1 and 503.1.2.2.
503.1.2.1 Access Impairment. Additional fire department apparatus access as needed based on the potential for impairment
of a single road by vehicle congestion, condition of terrain, climatic conditions or other factors that could limit access.
503.1.2.2 Buildings of Type III, IV and V construction. Buildings of Type III, IV and V construction that are four or more
stories in height shall be provided with not less than two fire apparatus access roads complying with Section 503. The
termination point of the fire apparatus access roads on the building site shall be placed a distance apart not less than one-third
of the length of the maximum overall diagonal dimension of the building or area to be served as measured in a straight line.
Reason: As buildings of Type III, IV and V construction are being built to taller heights as allowed in Tables 504.3 and 504.4 of
the International Building Code, they are representing a significant challenge for the fire service in responding to and
attempting to extinguish or control the burning of the combustible structure, especially at the higher structure heights. In
addition, these buildings of combustible material necessitate response by larger numbers of fire fighters and fire apparatus.
This is evident by the fires that have occurred in recent years for buildings of combustible framing under construction.
A recent example is a major fire in Los Angeles with five stories of wood framing over a two story concrete podium on December
8, 2014. The apartment building known as the DaVinci required more than 250 firefighters to be dispatched to the scene.
Access to parts of the building under fire was limited by the site layout. The size and the effects of the fire forced the closure of
northbound Harbor (110) Freeway to the northbound 101 Freeway until 10 a.m.
Other recent large buildings framed with combustible materials that experienced fires and presented significant challenges for
the fire service include:
Project Name / Location: Lindell Avenue Apartments, St. Louis, MO
Date of Incidents: June 13, 2007 and July 18, 2012
Project Description: 4 story, 197-unit, wood framed apartment building.
Building Status: Completed and occupied.
This same wood framed building was the scene of a 2007 fire that caused $12 million in damage while construction was
underway.
Project Name / Location:

550 East and 500 South, Salt Lake City, UT

Date of Incident: February 9, 2014
Project Description: 4-story, wood frame apartment complex
Building Status: Under construction
The fire caused $2.5 million in damage.
Project Name / Location: Axis Apartments, Houston, TX
Date of Incident: March 25, 2014
Project Description: 5 story, 396 unit wood-framed apartment building
Building Status: Under construction
The fire incident began as a 3-alarm fire at 12:30 p.m. but was upgraded to a 5-alarm fire in less than an hour. More than 400
Houston Fire Department personnel responded.
Project Name / Location: Apollo Way, Madison, WI
Date of Incident: August 8, 2014
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Project Description: 4-story, 105-unit wood-frame apartment complex.
Building Status: Under construction
Authorities initially said the fire caused $3.5 million to $5 million in damage, but later the insurer estimated that damage is
"upwards of $10 million."
Besides the fires listed above, a recent fire in the Belleza condominium complex at Ponte Vedra Beach, Florida on July 13,
2015, is another example of the need for adequate access to these types of buildings. After the fire was under control St.
Johns County Fire-Rescue Capt. Jeremy Robshaw was quoted as saying " "We had a heavy fire load upon arrival, so we were
essentially playing catch up as soon as we got here. The location of the building, while one side gives us good access, the
opposite side of the structure, essentially, there's very little access. The other building is very close to it, so it's difficult for us
to get back there. That is where the main body of the fire was located. So really one of our primary objectives, initially, was
accessing that area and then preventing the adjacent structure from becoming involved." [http://www.news4jax.com/news/firecauses-evacuation-at-timberwalk-apartments/34127358 (http://www.news4jax.com/news/fire-causes-evacuation-at-timberwalkapartments/34127358)].
This proposal will require at least two (2) fire apparatus access roads be provided for fire department use to stage an exterior
fire attack on these taller buildings of combustible construction. More than one fire department access road to these types of
buildings is essential to assist the fire service in responding to and possibly gaining early control of the fire incident. Also, to
insure reasonable remoteness of the location of these access roads on site they are also being required to be placed a
distance equal to 1/3 the overall diagonal of the building or area. This concept is similar to criteria for remoteness of exits and
exit access in Section [BE] 1007.1.1.
If a fire should occur two (2) fire department apparatus access roads remotely located give the fire service ample opportunity to
respond, adequately stage a fire attack on the structure and reduce the risk of fire spread to other properties to an acceptable
level.

Cost Impact: Will increase the cost of construction
This proposal is expected to increase the cost of construction due to the additional fire department apparatus roads required on
site. This increased cost however is necessary to reduce the risk of damage to adjacent properties due to fire exposure and
provide the fire service with improved access for firefighting response to these taller combustible buildings.
F37-16 : 503.1.2SKALKO13103
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal inappropriately uses overly restrictive fire department vehicle access requirements to penalize
combustible construction.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Stephen Skalko, representing Masonry Alliance for Codes and Standards (svskalko@cox.net) requests
Approve as Submitted.
Commenter's Reason: The incidences of fire in buildings of combustible types of construction during the building phase have
been increasing in recent years. The reason statement in the original proposal documented five complexes that burned in
2014 and 2015. The fire department's ability to stage an effective fire attack to limit the damage from the fires to the structure
of origin and to prevent fire spread to other buildings were hampered in some case due to limited on-site access. This proposal
recognizes this deficiency and proposes two fire department vehicle access points remotely located for these types of
buildings.
The committee reason for disapproval suggests the proposal penalizes combustible construction. However, that is not the
case. The proposal actually recognizes, based on the increase in recent fire incidences, that buildings which use combustible
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materials for most of the structure present a much higher risk for experiencing a sizeable fire due to fire load of the materials.
This in turn, creates a bigger challenge for the fire service to perform an exterior attack to control the fire and limit damage to
the building and surrounding buildings/property. Accordingly, buildings of this type necessitate consideration of additional fire
department vehicle access.
Recommend approval as submitted.

F37-16
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F42-16
508.1.2, IBC [F] 911.1.2
Proposed Change as Submitted
Proponent : Ali Fattah, City of San Diego Development Services Department (afattah@sandiego.gov)
2015 International Fire Code
Revise as follows:
508.1.2 (IBC [F] 911.1.2) Separation. The fire command center shall be separated from the remainder of the building by not
less than a 1-hour fire barrier constructed in accordance with Section 707 of the International Building Code or horizontal
assembly constructed in accordance with Section 711 of the International Building Code, or both. Where the fire command
center is required by Section 403.4.6 of the International Building Code, it shall be separated from the remainder of the
building by not less than a 2-hour fire barrier or horizontal assembly, or both.
Reason: This code change is mainly editorial in nature and coordinates the IBC/IFC with the requirements in NFPA 72.
The majority of high rise buildings utilize zoned evacuation. NFPA 72 is a referenced standard and it requires that zoned (or
partial) evacuation systems meet survivability requirements. This entails that the fire alarm riser and all equipment serving the
main backbone of the system (prior to branching off on each floor) being protected as specified in NFPA 72.
Survivability is achieved via a 2-hour rated room or enclosure per 2013 NFPA 72 Section 24.4.2.8.5.6. Since IBC Section 911
.1.5 requires that the emergency voice/alarm communications system control unit be in the fire command center, this is
equipment that is required to meet the survivability requirements of NFPA 72. Therefore, the room must be separated by at
least 2-hour rated fire barriers per NFPA 72.
The intent of this change is to incorporate the referenced standard requirement from NFPA 72 into the IBC so that they are
consistent and there is no confusion. The cost of this change is minimal as the fire command center is only 200 square feet in
area so the added layer of drywall and an upgrade to a 90-minute rated door should not be cost restrictive.
Additionally, Section 913.2.1 requires that fire pump rooms be separated with two hour assemblies and Section 403.4.8.1
requires that the emergency or standby generator room also be separated with two hour assemblies it stands to reason that the
fire command center that controls these systems should be similarly separated.
The proposed code change assumes that Group A code change G76-15 will be approved through public comment # 1 or 2 as
a result the text of the proposed code change is reflective of that. In the even that G76-15 is not approved then we request that
the code correlating committee revise the fire resistance rating to 2 hour in the first sentence of the unchanged Section and that
the additional proposed text be omitted.

Cost Impact: Will increase the cost of construction
This requirement is a life safety related issue. The cost increase will not be significant since it involves the incremental cost of
increased fire resistance on a very large project.
F42-16 : 508.1.2FATTAH11509
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt the requiring a 2 hour separation versus 1 hour was overly restrictive and unnecessary.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Submitted.
Commenter's Reason: We request approval as submitted for the proposed code change that addresses an inconsistency in
requirements triggered by NFPA 72 and implemented in the IBC. The survivalability requirements have evolved over several
code cycles and the NFPA 72 required fire resistance to protect "pathways" for survivalability from fire in "a 2 hour enclosure, or
protected area", applies from the origin to the termination of the pathway. The pathway leads to the fire command center so it
stands to reason that equal protection is required.

2016 ICC PUBLIC COMMENT AGENDA

Page 1229

A speaker in opposition stated that he disagreed with the NFPA standard and that the increased cost resulting from approval of
the proposed code change were not necessary.
It is important to keep in context the construction cost increase of a room constructed in a multi-million dollar high-rise building
project as proposed is not significant since the door ( a one hour door can be labeled as a 90 minute door if hardware
complies) and fire dampers ( 2 hour one and 2 hour wall dampers a re the same) will be the same and the cost of an additional
layer of Type X drywall or substitution to a thicker type of drywall assembly is not significant.

F42-16
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F44-16
508.1.3, IBC [F] 911.1.3
Proposed Change as Submitted
Proponent : Stephen DiGiovanni, Clark County Building Department, representing Southern Nevada Chapter of ICC
(sdigiovanni@clarkcountynv.gov)
2015 International Fire Code
508.1.3 (IBC [F] 911.1.3) Size. The fire command center shall be not less than 200 0.015 percent of the total building area of
2
the facility served or 96 square feet (19 8.9 m ) in area, whichever is greater, with a minimum dimension of 10 0.7 times the
square root of the room area, or 8 feet (3048 2438 mm), whichever is greater.
Reason: From the 2006 IBC to the 2009 IBC, the Fire Command Center size increased from 96 sf to 200 sf, and the minimum
dimension increased from 8 ft to 10 ft.
It is clear that one Fire Command Center size does not address all building scenarios. This issue may be better addressed by a
Fire Command Center size that is variable. For smaller buildings, which are expected to have fewer panels for fire alarm, stair
pressurization controls, HVAC controls, smoke removal, elevator status, etc., the size of 200 sf from the current code may be
more than needed. It is probable that the original size requirement of 96 sf room was sufficient for many of the smaller buildings
constructed. However, for larger complexes, having more building area to express on the various system control panels, larger
Fire Command Centers may be necessary.
This proposal attempts to size the Fire Command Center in relation to the building size. The proposal returns to the original
size of 96 sf as the base, but also can require much larger rooms, depending on the building served. The formula contained in
this proposal returns the same Fire Command Center size for a building of 1,333,333 sf; smaller buildings will have smaller size
requirements, while larger buildings will have larger size requirements. This table shows a sample of the varying sizes of the
Fire Command Centers that would result from this proposal:
Size of Building (SF)Size of Fire Command Center (SF)Minimum Dimension of Fire Command Center (FT)
250,000

37.5
(would be 96 due to minimum)

4.3
(would be 8 due to minimum)

500,000

75
(would be 96 due to minimum)

6.06
(would be 8 due to minimum)

640,000

96

6.9
(would be 8 due to minimum)

750,000

112.5

7.4
(would be 8 due to minimum)

1,000,000

150

8.6

1,333,333

200

9.9

2,000,000

300

12.1

5,000,000

750

19.2

10,000,000

1,500

27.1

Cost Impact: Will increase the cost of construction
This amendment will have varying effects on construction (both increase and decrease), as some buildings ( those less than
1,333,333 sf in building area) would be able to use smaller Fire Command Centers than are currently required, while other
buildings (those larger than 1,333,333 sf in building area) would be required to have larger Fire Command Centers than are
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currently required.
F44-16 : 508.1.3DIGIOVANNI3841
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There were a couple areas of concern with this proposal. The first was that the minimum size of 96 square
feet was felt to be to small. A minimum of 200 square feet was felt to be more appropriate. Also, there was no maximum area
provided within the proposal and this could be quite large in larger buildings.

Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Stephen DiGiovanni, representing Southern Nevada Chapter of ICC (sdigiovanni@clarkcountynv.gov)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
508.1.3 (IBC [F] 911.1.3) Size. The fire command center shall be not less than 0.015 percent of the total building area of the
2
facility served or 96 200 square feet (8.9 19 m ) in area, whichever is greater, with a minimum dimension of 0.7 times the
square root of the room area, or 8 10 feet (2438 3048 mm), whichever is greater.
Commenter's Reason: This proposal is revised to keep the same minimum fire command room size as currently exists in the
code. The submittal continues to propose the use of a formula to require larger fire command center rooms for larger buildings.
F44-16
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F47-16
IFC: 510.1.
Proposed Change as Submitted
Proponent : Alan Perdue, representing Safer Buildings Coalition (alan.perdue@saferbuildings.org)
2015 International Fire Code
Revise as follows:
510.1 Emergency responder radio coverage in new buildings. All new buildings shall have approved radio coverage for
emergency responders within the building based upon the existing coverage levels of utilized by the public safety
communication systems of the jurisdiction at the exterior of the building. This section shall not require improvement of the
existing public safety communication systems.
Exceptions:
1. Where approved by the building official and the fire code official, a wired communication system in accordance
with Section 907.2.13.2 shall be permitted to be installed or maintained instead of an approved radio coverage
system.
2. Where it is determined by the fire code official that the radio coverage system is not needed.
3. In facilities where emergency responder radio coverage is required and such systems, components or equipment
required could have a negative impact on the normal operations of that facility, the fire code official shall have the
authority to accept an automatically activated emergency responder radio coverage system.
Reason: There are instances whereby public safety communicatons systems are utilized by a jurisdiction but are not of
(owned) by the jurisdiction such as but not limited to regional radio systems, FirstNet Nationwide Network, etc. This change is
more specific and clairifies the intent of the section to include all public safety communications systems utilized by the
emergency responders within the jurisdiction.
Cost Impact: Will not increase the cost of construction
This change provides clairificaton to existing intent.
F47-16 : 510.1PERDUE11152
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The proposal was a approved based upon the proponents reason statement.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
510.1 Emergency responder radio coverage in new buildings. All new New buildings shall have approved radio coverage
for emergency responders within the building based upon the existing coverage levels utilized by of the public safety
communication systems of utilized by the jurisdiction, measured at the exterior of the building. This section shall not require
improvement of the existing public safety communication systems.
Exceptions:
1. Where approved by the building official and the fire code official, a wired communication system in accordance
with Section 907.2.13.2 shall be permitted to be installed or maintained instead of an approved radio coverage
system.
2. Where it is determined by the fire code official that the radio coverage system is not needed.
3. In facilities where emergency responder radio coverage is required and such systems, components or equipment
required could have a negative impact on the normal operations of that facility, the fire code official shall have the
authority to accept an automatically activated emergency responder radio coverage system.
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Commenter's Reason: Editorial clarification of the text. No intended technical change.
F47-16

2016 ICC PUBLIC COMMENT AGENDA

Page 1234

F50-16
IFC: 510.4.1, 510.4.1.3 (New).
Proposed Change as Submitted
Proponent : Alan Perdue, representing Safer Buildings Coalition (alan.perdue@saferbuildings.org)
2015 International Fire Code
Revise as follows:
510.4.1 Radio and data signal strength. The building shall be considered to have acceptable emergency responder radio
and data coverage when signal strength measurements in 95 percent of all areas on each floor of the building meet the signal
strength requirements in Sections 510.4.1.1, 510.4.1.2 and 510.4.1.2 510.4.1.3.
Add new text as follows:
510.4.1.3 Data Network Performance A data signal sufficient to meet the requirements of the applications being utilized by
public safety for emergency operations shall be provided throughout the coverage area as specified by the fire code official in
Section 510.4.2.2.
Reason: Voice and data (ex: LTE) network performance have different quality measures and thus data network performance
needs to be addressed in a separate code section. Data network requirements evolve very quickly and thus allowing the fire
code official to provide system parameters is warranted. This information, if required would be included in the technical criteria
specified in advance by the fire code official in Section 510.4.2.2.
Cost Impact: Will not increase the cost of construction
This proposed new section is not requiring additional signals but simply provides for a method to determine the quality of the
signal strength.
F50-16 : 510.4.1PERDUE11160
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Addressing data coverage goes too far beyond the original scope of the overall section on fire fighter radios
and was disapproved. It was suggested that the concept be looked at in more detail as it affects the entire section addressing fire
fighter radios.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Alan Perdue, representing Safer Buildings Coalition (alan.perdue@saferbuildings.org) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
510.4.1.3 Data Network Emergency Responder Communications Enhancement System Performance A data signal
Signal strength shall be sufficient to meet the requirements of the applications being utilized by public safety for emergency
operations shall be provided throughout the coverage area as specified by the fire code official in Section 510.4.2.2.
Commenter's Reason: Public safety agencies utilize a variety of systems (i.e. land mobile radio, FirstNet, etc.) to provide
realiable and adequate communications in buildings within their response areas. These systems often have differing quality
measures to ensure they are properly designed and maintained in working order. As the technology changes so to does the
ability to identify the best design parameters which should be determined by the fire code official or their communications
provider agency. The information, if required would be included in the technical criteria specified in advance by the fire code
official in Section 510.4.2.2.
Public Comment 2:
Proponent : Alan Perdue, representing Safer Buildings Coalition (alan.perdue@saferbuildings.org) requests
Approve as Modified by this Public Comment.
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Modify as Follows:
2015 International Fire Code
510.4.1 Radio and data Emergency responder communications enhancement system signal strength. The building
shall be considered to have acceptable emergency responder radio and data communications enhancement system coverage
when signal strength measurements in 95 percent of all areas on each floor of the building meet the signal strength
requirements in Sections 510.4.1.1, 510.4.1.2 and 510.4.1.3.
Commenter's Reason: Public Safety agencies utilize a variety of systems (i.e. land mobile radio, FirstNet, etc.) to provide
realiable and adequate communications in buildings within their response areas. This proposal will clarify that whatever type of
system(s) are used by the public safety agency the coverage shall be in 95% of all areas on each floor and designed in
accordance with 510.4.1.1, 510.4.1.2 and 510.4.1.3.
F50-16
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F51-16
IFC: 510.4.1.1, 510.4.1.2.
Proposed Change as Submitted
Proponent : Alan Perdue, representing Safer Buildings Coalition (alan.perdue@saferbuildings.org)
2015 International Fire Code
Revise as follows:
510.4.1.1 Minimum signal strength into the building. A
The minimum inbound signal strength of -95 dBm shall be sufficient to provide usable voice communications throughout
the coverage area, as specified by the fire code official. The inbound signal level shall be receivable within sufficient to provide
a minimum of Delivered Audio Quality (DAQ) 3.0 or an equivalent Signal-to-Noise-Plus-Interference Ratio (SINR) applicable to
the building technology for either analog or digital signals.
510.4.1.2 Minimum signal strength out of the building. A
The minimum outbound signal strength of -95 dBm shall be sufficient to provide usable voice communications throughout
the coverage area, as specified by the fire code official. The outbound signal level shall be received by sufficient to provide a
minimum of DAQ 3.0 or an equivalent SINR applicable to the agency's radio system when transmitted from within the building
technology for either analog or digital signals.
Reason: This change aligns national standards with industry practices in delivering communications quality to the users of
emergency responder systems. Utilizing a quality measure in dBm only addresses signal strength, not interference of noise,
and thus is an incomplete assessment of usable signal. DAQ (Delivered Audio Quality) refers to a range of usable
voice parameters and is useful regardless of the modulation or system technology utilized. This would allow a measure of how
the signal will sound to the end user which is critical to emergency operations. A new section is being proposed to address
data network performance for other emergency responder signals such as LTE which is part of the nationwide public safety
responder network commonly known as FirstNet.
Cost Impact: Will not increase the cost of construction
This change does not impact the requirement of an emergency responder radio enhancement system but simply provides a
better quality measurement of the signal being provided for use during emergency incidents.
F51-16 :
510.4.1.1PERDUE11159
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
510.4.1.1 Minimum signal strength into the building. The minimum inbound signal strength shall be sufficient to provide usable
voice communications throughout the coverage area, as specified by the fire code official. The inbound signal level shall be
sufficient to provide a minimum of Delivered Audio Quality (DAQ) 3.0 or an equivalent Signal-to-Noise-Plus-Interference Ratio
(SINR) applicable to the technology for either analog or digital signals.
510.4.1.1 Minimum signal strength out of the building. The minimum outbound signal strength shall be sufficient to provide
usable voice communications throughout the coverage area, as specified by the fire code official. The outbound signal level shall
be sufficient to provide a minimum of DAQ 3.0 or an equivalent SINR applicable to the technology for either analog or digital
signals.

Committee Reason: This proposal appropriately addresses a need to have not simply a strong signal but a quality signal. Simply
depending upon strength was not seen as adequate. A modification was made to remove the comma after "coverage area" in both
Sections 510.4.1.1 and 510.4.1.2. The reasoning being that it was unclear if the phrase " as specified by the fire code official"
applied only to "coverage area" or to the overal criteria for the signal strength. The intent was to simply address "coverage area"
so the comma was deleted.
Assembly Action:

None

Analysis: Note the modification is very minor and may be difficult to find. It simply deletes a comma in the first sentence of section.
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Individual Consideration Agenda
Proponent : Steven Orlowski, representing Building Owners and Managers Association International
(sorlowski@boma.org) requests Disapprove.
Commenter's Reason: After reviewing the changes approved with the passage of this proposal, BOMA is concerned with the
change to go with the radio coverage testing to a DAQ 3.0, which is a subjective test metric which cannot be consistently
applied or measurable. Enforcement of this provision will vary based on the hearing capability of the individuals performing the
test and may vary widely based on the equipment capabilities with the local fire service. In addition, there is concern that this
may negatively affect the communication capability for both new and existing buildings where additional interference can
occur outside the control of the building owner which affect the DAQ level, where as the 95db level is more consistent and
accurately measured.
F51-16
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F66-16
IFC: 510.6, 510.6.3 (New).
Proposed Change as Submitted
Proponent : Alan Perdue, representing Safer Buildings Coalition (alan.perdue@saferbuildings.org)
2015 International Fire Code
Revise as follows:
510.6 Maintenance. The emergency responder radio coverage system shall be maintained operational at all times in
accordance with Sections 510.6.1 through 510.6.3.
Add new text as follows:
510.6.3 Non-public safety system. Other non-public safety amplification system(s) installed within the building that reduce
the performance or cause interference with the emergency responder radio coverage system shall be corrected immediately.
Reason: With the public's reliance on cellular devices as a primary method of communications, many buildings are being
equipped with cellular enhancement systems that provide improved coverage. If not properly designed, installed and
maintained these non-public safety systems may cause interference and performance issues on the public safety radio
enhancement system. This proposal provides the necessary tool for the fire code official to address interference of a required
public safety system. Requiring immediate correction of the non-public safety system when it is causing interference or
performance issues is vital to the public safety responders in the event of an incident.
Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction. It simply provides an avenue for the fire code official to address
interference on the required public safety system.
F66-16 : 510.6PERDUE11597
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal was disapproved with general concern with how this section will be enforced. In addition,
there was concern with determining what "immediately" means. It often takes some time to determine what is causing the
interference therefore it is not possible to address the problem "immediately."
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Alan Perdue, representing Safer Buildings Coalition (alan.perdue@saferbuildings.org) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
510.6.3 Non-public safety system. Other Where other non-public safety amplification system(s) systems installed within the
building that in buildings reduce the performance or cause interference with the emergency responder radio
communications coverage system, the non-public safety amplification system shall be corrected immediately or removed.
Commenter's Reason: With the public's reliance on cellular devices as a primary method of communications, many buildings
are being equipped with cellular enhancement system that provide improved coverage. If not properly designed, installed and
maintained these non-public safety systems may cause interference and performance issues on the public safety radio
enhancement system. This proposal provides the necessary tool for the fire code official to address interference of a required
public safety system when it is causing interference or performance issues is vital to the public safety responders in the event
of an incident. Reqiring correction or removal of the non-public safety system when it is causing interference or performance
issues is vital to the public safety responders in the event of an incident.
F66-16
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F69-16
IFC: , 202 (New), 602.1, 605.4, 605.4.1, 605.4.2, 605.5.1.
Proposed Change as Submitted
Proponent : Thad Carlson, TrickleStar, representing TrickleStar LLC (Thad.Carlson@TrickleStar.com)
2015 International Fire Code
Add new definition as follows:
SECTION 202 DEFINITIONS
CURRENT TAP. A male and female contact device that, where connected to a permanently installed receptacle outlet,
provides multiple receptacle outlet configurations. Current Taps are within the scope of UL 498A. Such devices can incorporate
other features such as surge protection and over-current protection.
SECTION 202 DEFINITIONS
RELOCATABLE POWER TAP. A relocatable electrical enclosure that provides one or more receptacle outlets and that is
provided with an attached power supply cord and attachment plug for connection to a permanently installed receptacle outlet.
Relocatable power taps are within the scope of UL 1363 or UL 1363A. Such devices can incorporate other features such as
surge protection and over-current protection.
Add new text as follows:
602.1 Definitions. The following terms are defined in Chapter 2:
BATTERY SYSTEM, STATIONARY LEAD-ACID.
BATTERY TYPES.
COMMERCIAL COOKING APPLIANCES.
CRITICAL CIRCUIT.
EMERGENCY POWER SYSTEM.
HOOD.
Type I.
Type II.
REFRIGERANT.
REFRIGERATION SYSTEM.
STANDBY POWER SYSTEM.
CURRENT TAP.
RELOCATABLE POWER TAP.
Revise as follows:
605.4 Multiplug adapters Current taps and relocatable power taps. Multiplug adapters
The construction, such as cube adapters design, unfused plug strips or any other device not complying use and application of
current taps and relocatable power taps shall be in accordance with NFPA 70 shall be prohibited and Sections 605.4.1 through
605.4.3.
605.4.1 Power Current tap and relocatable power tap design.
Relocatable power taps shall be of the polarized or grounded type, shall be equipped with overcurrent protection, and shall be
listedlisted and labeled in accordance with UL 1363 or UL 1363A. Current taps shall be of the polarized or grounded type and
shall be listed and labeled in accordance with UL 498A. Devices incorporating surge protection features shall be listed and
labeled in accordance with UL 1449.
605.4.2 Power supply Application and use. Relocatable
Current taps and relocatable power taps shall be directly connected to a permanently installed receptacle outlet. Current taps
and relocatable power taps shall not be connected in series. Current taps and relocatable power taps shall not be powered by
extension cord sets.
Exception: Current taps and relocatable power taps shall not be required to connect directly to a permanently installed
receptacle outlet where used for 90 days or less for the purpose of testing the performance of such devices.
605.5.1 Power supply.
Extension cords shall be plugged directly into an approvedapproved receptacle, power current tap or multiplug adapter
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relocatable power tap and, except for approved multiplug approved multi-plug extension cords, shall serve only one portable
appliance.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
UL 1363A Special purpose relocatable power taps
UL 498A - 2013 Current taps and adapters
Ul 1449 Surge protective devices
Reason:
This IFC change proposal intends to update and harmonize the content of section 605.4 with language from supporting
standards from NFPA and UL.
The first element of this change request is to add two new definitions to section 202 General Definitions. Specifically, we seek
to add two new terms and supporting definitions for "Current Taps" and "Relocatable Power Taps." Legacy language in the IFC
referenced "multiplug adapters" in section 605.4; however, this term is non-standard in the electrical/construction industry
and fails to harmonize with supporting standards from UL. As defined by UL, current taps and relocatable power taps are the
devices section 605.4 in the IFC intends to cover. Therefore, we propose definitions for these terms which harmonize with the
language UL uses to define these terms in the standards that govern them. Please note that we do not list requirements in the
definitions.
The second element of this change request is to add two new terms in section 602.1 Definitions. The two terms we propose to
add to this section are "current tap" and "relocatable power tap." Section 602.1 lists terms that appear in Chapter 6 which are
defined in Chapter 2 in section 202.
The third element of this change request is to change the title and content of 605.4. As previously mentioned, the term
"multiplug adapter" is not a standard term. Therefore, we propose to change the title of this section to, "Current taps and
relocatable power taps." We then propose to also retire the term "cube adapters," as this type of product no longer exists in the
market. We next seek to optimize the language in 605.4 by way of adding clarity. The new language we propose for 605.4 is
simply, "The construction, design, use and application of current taps and relocatable power taps shall be in accordance with
NFPA 70 and Sections 605.4.1 through 605.4.3."
The fourth element of this change request is to change the title and content of 605.4.1. Currently "power tap design," we
propose to change the title to "Current tap and relocatable power tap design." This title change supports the direction of this
proposal initiated in 202 and 605.4. Establishing a connection to the UL safety standard that govern current taps and
relocatable power taps is important, as is establishing a connection to the UL safety standard for surge protective devices. The
new language proposed is as follows: "Relocatable power taps shall be of the polarized or grounded type, shall be equipped
with overcurrent protection, and shall be listed and labeled in accordance with UL 1363. Current taps shall be of the polarized
or grounded type and shall be listed and labeled in accordance with UL 498A. Devices incorporating surge protection features
shall be listed and labeled in accordance with UL 1449." This language stays with the original intention of the IFC and adds
relevance to current product and clarity of supporting safety standards.
The fifth element of this change request is to change the title and content of 605.4.2. Currently "Power supply," we propose to
change the title to "Application and use." This title harmonizes with language from supporting UL safety standards. From there,
we propose to identify both current taps and relocatable power taps as the devices covered under this section - specifically
requirements to be directly connected to a receptacle outlet and to prohibit series connection of such devices. Finally, we
propose to add an exception to this exception which allows temporary, non-standard connection for the purpose of testing and
verifying performance of these devices. This exception has precedence with NFPA 70 article 590 "temporary installations."
There is a need in the market for this exception from both manufacturers that need to test their products and other stakeholders
interested in verifying the performance of these products. This verification is typically plugging the current tap or relocatable
power tap into an energy monitoring and logging device, such as the Hobo data logger by Onset. These devices are passthrough devices that do not add receptacle outlets to the circuit.
The last element of this change request is to update the content of 605.5.1 to eliminate reference to multiplug adapter and
replace with a reference to current taps and relocatable power taps. The proposed language is as follows: "Extension cords
shall be plugged directly into an approved receptacle, current tap or relocatable power tap and, except for approved multi-plug
extension cords, shall serve only one portable appliance."
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Cost Impact: Will not increase the cost of construction
Changes proposed will not increase cost of construction. Specifically, we are replacing legacy terms with updated terms for the
products governed by this section. We are adding references to already-existing safety standards, which have existing
conformity and enforcement systems. Finally, we propose an exception for testing and performance verification that is already
common place in the market today.

F69-16 : 602.1CARLSON10979
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved due to conflicting standards. In addition, the proposal is placing details from
the standards within the code language which is not necessary and inappropriate.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Thad Carlson, representing TrickleStar LLC (Thad.Carlson@TrickleStar.com) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
SECTION 202 DEFINITIONS
CURRENT TAP. A male and female contact device that, where connected to a permanently installed receptacle outlet,
provides multiple receptacle outlet configurations. Current Taps are within the scope of UL 498A. Such devices can incorporate
other features such as surge protection and over-current protection.
SECTION 202 DEFINITIONS
RELOCATABLE POWER TAP. A relocatable electrical enclosure that provides one or more receptacle outlets and that is
provided with an attached power supply cord and attachment plug for connection to a permanently installed receptacle outlet.
Relocatable power taps are within the scope of UL 1363 or UL 1363A. Such devices can incorporate other features such as
surge protection and over-current protection.
605.4.1 Current tap and relocatable power tap design.
Relocatable power taps shall be of the polarized or grounded type, shall be equipped with overcurrent protection, and shall be
listed and labeled in accordance with UL 1363 or UL 1363A. Current taps shall be of the polarized or grounded type and shall
be listed and labeled in accordance with UL 498A. Devices incorporating surge protection features shall be listed and labeled
in accordance with UL 1449.
605.4.2 Application and use.
Current taps and relocatable power taps shall be directly connected to a permanently installed receptacle outlet. Current taps
and relocatable power taps shall not be connected in series. Current taps and relocatable power taps shall not be powered by
extension cord sets.
Exception: Current taps and relocatable power taps shall not be required to connect directly to a permanently installed
receptacle outlet where used for 90 days or less for the purpose of testing the performance of such devices.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Modify standard(s) as follows:
Commenter's Reason: We respect the committee's reason for disapproval, and with this public comment, we provide
corrections to our original proposal F69-16 which satisfy the committee's concerns. We ask that the committee overturn the
disapproval and advance this proposal to public comment consideration.
We ask that the committee advance F69-16 to public comment consideration for the following reasons:
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F69-16 addresses real-world issues
F69-16 promotes harmonization with appropriate UL standards
F69-16 reduces conflict and improves efficiency with code official discussions
The reasoning provided by the committee was the following: "This proposal was disapproved due to conflicting standards. In
addition, the proposal is placing details from the standards within the code language which is not necessary and
inappropriate." Please update F69-16 with changes detailed in this public comment, which will satisfy committee concerns.
Reasoning is as follows:
Section 202 Definitions
Corrects previous outdated language and replaces with industry-standard terms which are also used in UL standards harmonization of terms used across multiple standards
Section 602.1 Definitions
Adds two new terms for products in the market today which were discussed in previous International Fire Code (IFC)
editions using a different term - harmonization of terms used across multiple standards
Section 605.4 new title: Current taps and relocatable power taps
Removes reference to products that no longer exist in the market
Adds a reference to products that do exist in the market today using industry-stanard names
Makes an appropriate connection to NFPA 70 (National Fire Protection Association) which was absent in previous editions
of the IFC
Section 605.4.1 new title: Current tap and relocatable power tap design
Changes the approach of this section from NEGATIVE to POSITIVE
Instead of saying "Products A, B, and C are prohibited," we propose the IFC identify which products are allowed.
When focused on the negative, what if new products are introduced that should be prohibited? The code cannot deal with
this as written today.
When focused on the positive, all new products must meet the standard to be allowed - all others are prohibited.
Section 605.4.2 new title: Application and use
Previous title of "Power Supply" was redundant with Section 605.5.1, which is also titled "Power Supply."
Removes terms that no longer exist in the market; replaces with appropriate terms
Adds emphasis and clarity to the requirement that devices must be directly connected to a permanently-installed
receptacle outlet
Adds a needed exception for testing the performance of devices in real-world environments
Language and approach is consistent with Article 590 of NFPA 70
Section 605.5.1 Power Supply
Corrects outdated language with new industry-standard terms

F69-16
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F72-16
IFC: 603.4.
Proposed Change as Submitted
Proponent : Jonathan Roberts (jonathan.roberts@ul.com)
2015 International Fire Code
Revise as follows:
603.4 Portable unvented heaters. Portable unvented fuel-fired heating equipment shall be prohibited in occupancies in
Groups A, E, I, R-1, R-2, R-3 and R-4.
Exceptions:
1. Listed and approved unvented fuel-fired heaters, including portable outdoor gas-fired heating appliances, in oneand two-family dwellings.
2. Unvented fuel-fired heaters, listed in accordance with UL 647 and approved for use in one- and two-family
dwellings.
3. Portable outdoor gas-fired heating appliances shall be allowed in accordance with Section 603.4.2.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
UL 647-93, Standard for Unvented Kerosene-Fired Room Heaters and portable Heaters - with revisions through April 2010.
Reason: UL 647, the UL Standard for Safety for Unvented Kerosene-Fired Room Heaters and Portable Heaters, provides
requirements for unvented kerosene-fired room heaters, including requirements for automatic primary safety controls or to be
inherently constructed to prevent abnormal discharge of fuel at the burner in case of ignition failure or premature flame
extinguishment. This change adds the specific UL standard to be used for the certification and listing of Kerosene heaters. The
exception for portable gas-fired heating appliances in Exception 1 for one- and two- family dwellings is already covered more
completely by Exception 2.
Cost Impact: Will not increase the cost of construction
This simply clarifies the standard used to list these products.
F72-16 : 603.4ROBERTS10766
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
603.4 Portable unvented heaters. Portable unvented fuel-fired heating equipment shall be prohibited in occupancies in Groups
A, E, I, R-1, R-2, R-3 and R-4.
Exceptions:
1. Portable unvented fuel-fired heaters, listed in accordance with UL 647 and approved for use in one- and two-family
dwellings.
2. Portable outdoor gas-fired heating appliances shall be allowed in accordance with Section 603.4.2.
Committee Reason: The addition of the reference to UL 647 was appropriate however there was some concern how this
proposal was worded such that it would potentially allow such portable unvented heaters in other occupancies. The modification
was simply to reflect the intent that the section deals only with "portable" unvented heaters.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jonathan Roberts, representing Underwriters Laboratories (jonathan.roberts@ul.com) requests
Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
603.4 Portable unvented heaters. Portable unvented fuel-fired heating equipment shall be prohibited in occupancies in
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Groups A, E, I, R-1, R-2, R-3 and R-4.
Exceptions:
1. Portable unvented fuel-fired heaters, when approved and listed in accordance with UL 647 and approved shall be
permitted for use in one- and two-family dwellings.
2. Portable outdoor gas-fired heating appliances shall be allowed in accordance with Section 603.4.2.
Commenter's Reason: In Proposal F72 AM, the way in which the exception is now worded it almost looks like where you
have unvented heaters that meet UL647 that are approved for use in one and two family dwellings that they could be used in
any of the prohibited occupancies above. It needs to be reworded to reflect that they are intended to be used for one and two
family dwellings.
Proponent : Craig Conner, representing self (craig.conner@mac.com) requests Disapprove.
Commenter's Reason: The approved change makes the code worse by allowing these unvented heaters in almost any
group. The standard referenced is overly expensive. The standard is not consensus.
--As the committee reason stated: "there was some concern how this proposal was worded such that it would potentially allow
such portable unvented heaters in other occupancies". I agree. The change would allow kerosene "unvented fuel-fired heaters
approved for one and two family dwellings" in almost any occupancy because the exception exempts unvented heaters from the
section.
--I bought a copy of UL 647 to read it. It is absurdly expensive at $800. For about $30 more I could get a full set of the I-codes.
We need a good reason to put such expensive standards into the I-codes.
--Per the ICC staff note, the standard does not claim to be consensus.
--It is also worth nothing that Group A of the development process overwhelmingly rejected a somewhat similar proposal to put
UL 1370, a standard for unvented alcohol burning devices, into the code.
F72-16
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F73-16
IFC: 603.4, 605.10, 605.10.1 (New).
Proposed Change as Submitted
Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org)
2015 International Fire Code
Revise as follows:
603.4 Portable unvented heaters. Portable unvented fuel-fired heating equipment shall be prohibited in occupancies in
Groups A, E, I, R-1, R-2, R-3, R-4 and R-4 ambulatory care facilities.
Exceptions:
1. Listed and approved unvented fuel-fired heaters, including portable outdoor gas-fired heating appliances, in oneand two-family dwellings.
2. Portable outdoor gas-fired heating appliances shall be allowed in accordance with Section 603.4.2.
605.10 Portable, electric space heaters. Where not prohibited by other sections of this code, portable
Portable, electric space heaters shall be permitted to be used in all occupancies other than Group I-2 and in accordance with
Sections 605.10.1 through 605.10.4 605.10.5.
Exception: The use of portable, electric space heaters in which the heating element cannot exceed a temperature of
212°F (100°C) shall be permitted in nonsleeping staff and employee areas in Group I-2 occupancies.
Add new text as follows:
605.10.1 Group I-2 occupancies and ambulatory care facilities. In Group I-2 and ambulatory care facilities, the use of
portable, electric space heaters in which the heating element cannot exceed a temperature of 212°F (100°C) shall be permitted
in nonsleeping staff and employee areas.
Reason: In the last code cycle, the requirements for the limitations for electric space heaters was provided for and passed for
Group I-2 facilities and provided for consistency in the requirements for hospitals with other federal regulatory requirements.
The requirement for Ambulatory Healthcare Facilities has the same requirements; however, it was not addressed during the
last code cycle due to time and limitations on the Adhoc Healthcare Committee. We are proposing this reorganization to IFC
Section 605.10 to provide additional clarification for the specific requirements for Ambulatory Healthcare Facilities.
This proposal is submitted by the ICC Ad Hoc Committee on Healthcare (AHC). The AHC was established by the ICC Board to
evaluate and assess contemporary code issues relating to hospitals and ambulatory healthcare facilities. This is a joint effort
between ICC and the American Society for Healthcare Engineering (ASHE), a subsidiary of the American Hospital Association,
to eliminate duplication and conflicts in healthcare regulation. In 2014 and 2015 the ICC Ad Hoc Committee has held 4 open
meetings and numerous Work Group meetings and conference calls for the current code development cycle which included
members of the committees as well as any interested party to discuss and debate the proposed changes. Information on the
AHC, including: meeting agendas; minutes; reports; resource documents; presentations; and all other materials developed in
conjunction with the AHC effort can be downloaded from the AHC website at: AHC
(http://www.iccsafe.org/cs/AHC/Pages/default.aspx).

Cost Impact: Will not increase the cost of construction
Practically this has been a long standing federal rule that is already being enforced at the state and federal level. Medicare
certified facilities are used to this requirement. We expect that the use of fireplaces and portable space heater in non-medicare
accredited ambulatory care is very minimal.
F73-16 : 603.4WILLIAMS12014
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The proposal clarifies what is specifically permitted for portable electric space heaters in Group I-2
occupancies. It removes the confusing format that currently includes a prohibition followed by an exception. In addition it
appropriately adds a prohibition for Ambulatory care facilities.
Assembly Action:

None
Individual Consideration Agenda
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Public Comment 1:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
605.10 Portable, electric space heaters. Portable Where not prohibited by other sections of this code, portable, electric
space heaters shall be permitted to be used in all occupancies in accordance with Sections 605.10.1 through 605.10.5.
605.10.1 605.10.5 Group I-2 occupancies and ambulatory care facilities. In
Where used in Group I-2 and ambulatory care facilities, the use of portable, electric space heaters in which the shall be limited
to those having a heating element that cannot exceed a temperature of 212°F (100°C), and such heaters shall only be
permitted used in nonsleeping staff and employee areas.
Commenter's Reason: This comment reinstates the "Where not prohibited by other sectoins of this code" text that was
incorrectly deleted from 2015 IFC Section 605.10.
Revisions to Section 605.10.1 move the text to the last subsection because the existing subsections .1 through .4 are general.
It's more appropriate to have an occupancy specific section at the end of the list.
In addition, the text of 605.10.1 (now proposed as 605.10.5) has been edited for clarity. As it is currently worded, the section
states that a certain type of heater is permitted in nonsleeping staff and employee areas, but the code never says that any
other type of heater cannot be used in these areas. The fix is essentially an editorial correction of the text so that it
accomplishes the proponent's intent.

F73-16
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F74-16
IFC: 604.1, 604.7 (New), 604.7.1 (New), 604.7.2 (New), 604.7.2.1 (New), 604.7.2.2 (New), 604.7.2.3 (New).
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Fire Code
Revise as follows:
604.1 General. Emergency power systems and standby power systems required by this code or the International Building
Code shall comply with Sections 604.1.1 through 604.1.8. The installation of stationary generators not required by code shall
comply with section 604.7.
Add new text as follows:
604.7 Installation of stationary generators not required by code Stationary generators not required by code shall be
installed in accordance with Sections 604.7.1 and 604.7.2.
604.7.1 NFPA 37 Stationary generators shall be installed in accordance with NFPA 37.
604.7.2 Separation distance outdoor installations. Outdoor installations of stationary generators shall be separated from
structures in accordance with Section 604.7.2.1, 604.7.2.2 or 604.7.2.3
604.7.2.1 Default installation distance Generators installed outdoors shall be located not less than 5 ft (1.5 m) from
structures having combustible walls and not less than 5 ft (1.5 m) from openings in walls.
604.7.2.2 Fire resistance rating If all walls of the structure that are closer than 5 ft (1.5 m) from the generator enclosure have
a fire resistance rating of at least 1 hour, no minimum separation distance shall be required.
604.7.2.3 Full scale fire test The separation distance is not required to be in accordance with Sections 604.7.2.1 or
604.7.2.2 where is it is demonstrated through full scale testing that a lesser distance is acceptable. The full scale test shall
involve the generator and a combustible wall, shall demonstrate that the complete consumption of the combustibles in the
tested generator will not cause ignition of the nearby wall and shall be acceptable to the fire code official. The generator shall
be at a distance that is not less than that used in the fire test. The combustible wall that the stationary generator is being
separated from shall be of similar materials to those that were used in the full scale testing.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
NFPA 37, Standard for the Installation and Use of Stationary Combustion Engines and Gas Turbines (2015) - Already
referenced in IMC and IFGC.
Reason: The IFC lacks the information an authority having jurisdiction needs to either provide for the location of generators
not required by code or to assess the validity of any reports provided by a generator manufacturer seeking to place engines
close to combustible walls. The IMC and the IFGC contain references to NFPA 37 (section 915. of the IMC and section 616 of
the IFGC) but the IFC does not. NFPA 37 requires that generators installed outdoors not be placed closer than 5 ft from
combustible walls. It does not, however, provide good guidance on exceptions, which are essential because most generators
placed outdoors tend to be placed much closer than 5 ft from the walls. In particular, there are no criteria for how to
demonstrate that an engine fire will not ignite a combustible wall or for how close to the wall the engine can be placed. The
proposed language provides that information without being a detailed test protocol and without ruling out the use of alternative
means and methods as a tool.
1. In view of the close proximity between buildings which could install engines or generators to ensure uninterrupted electrical
supply, clear criteria for engine placement are essential to permit adequate enforcement. Neither the IFC nor the IRC contain
enforceable criteria.
2. This proposal ensures that it does not specify details of the full scale fire test procedure to be used for determining
acceptable separation distances. This is
reflected in the proposed wording.
3. This proposal does not include wording that would require specific test protocols but simply proposes wording that ensures a
minimal level of safety, after full scale fire tests have been conducted.
4. Research conducted by the proponent has demonstrated that, if a generator burns it can cause the ignition of nearby
combustible walls. Whether ignition of combustible walls occurs will depend primarily on three factors: (a) the amount and fire
performance of the combustible materials in the generator and the engineering design of the generator and its enclosure, (b)
the materials contained in the combustible walls present and (c) the distance between the generator and the combustible walls.
5. Fire tests have demonstrated that fire tests with some generators can be more severe when the generator is not operating
because the associated cooling fan in the generator can result in the extinguishment of the fire when the generator is operating
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but not when the generator is idle. This has been shown for at least two
generator designs. (a) Jason Huczek (Southwest Research Institute) ["Custom Fire Testing of Power Generators for NFPA 37
Compliance", at the NFPA 2010 Annual Meeting, Session T68, June 9, 2010] and (b) Marcelo Hirschler ["Testing of Residential
Electrical Generators", Fire and Materials Conf., San Francisco, CA, Jan. 31-Feb. 2, 2011, pp. 71-81, Interscience
Communications, London, UK]. Both publications are attached: one deals with full scale tests (like the ones recommended in
this proposal) and one deals with small scale tests. The results demonstrate that it is important that full scale tests be
conducted.
6. There can be no assurance that every generator will be provided with an adequate fan. Therefore, full scale fire tests or
calculations should ideally be conducted with both the generator operating and the generator idle. However, that requirement is
not included here, to allow maximum flexibility for the fire test.
7. The full scale fire tests or calculations leading to the determination of the safe location distance need to be conducted in
such a way that there is complete consumption of the combustible materials in the generator to ensure that the full scale fire
tests actually address the fire hazard.
8. If the full scale fire tests or calculations do not result in complete consumption of the combustible materials in the generator
there can be no assurance that the results are fully representative of the actual fire hazard.
9. There are different types of combustible wall materials that are in common use and the full scale fire tests need to be
conducted using either the wall materials to be used in the actual installation or the combustible wall materials with the poorest
fire performance. Fire tests have demonstrated that polypropylene siding is a more combustible wall material than either wood
siding or vinyl (PVC) siding. Peak heat release rate data for polypropylene, wood and PVC
siding materials are shown below.
10. The distance between the generator and the combustible walls should provide be a reasonable margin of safety so that if
the tests are conducted at a distance of, for example 1 ft., the generator should not be permitted to be placed closer than 1.5 ft.
(i.e. a 50% margin of safety). Such added fire safety requirement is not included here.
11. This proposal does not discuss the composition of the generators because the key issue is ensuring that a fire that
destroys all combustible materials does not cause wall ignition, irrespective of the materials used to construct the generator.
Heat release rate of siding materials (calorimeter testing)
Vinyl (PVC): 187 kW/m2
Wood (Cedar:) 309 kW/m2
2
Polypropylene: 546 kW/m

Cost Impact: Will increase the cost of construction
Adding requirements for location of generators, as proposed here, will improve fire safety. No such requirements exist at
present.
F74-16 : 604.1HIRSCHLER11962
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee liked the concept but the language needs refinement. Specifically there were concerns
with the formatting and language associated with the separation distance requirements.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Further Modify as Follows:
2015 International Fire Code
604.1 General. Emergency power systems and standby power systems required by this code or the International Building
Code shall comply with Sections 604.1.1 through 604.1.8. The installation of other stationary generators not required by code
shall comply with section 604.7.

2016 ICC PUBLIC COMMENT AGENDA

Page 1249

604.7 Installation of stationary generators other than those required by Section 604.1.1 Installation of stationary
generators other than those required by Section 604.1.1 shall comply with NFPA 37 and Section 604.7.1
604.7.1 Separation Distance Generators installed outdoors shall be located not less than 5 ft (1.52 m) from structures having
combustible materials and not less than 5 ft (1.52 m) from openings in walls except where in compliance with Section 604.7.1.1
or 604.7.1.2.
604.7.1.1 Fire resistance rating If all walls of the structure that are closer than 5 ft (1.52 m) from the generator enclosure
have a fire resistance rating of at least 1 hour, in accordance with ASTM E119 or UL 263, no minimum separation distance shall
be required.
604.7.1.2 Fire test Generators installed outdoors shall not be required to comply with the separation distance in Section
604.7.1 if it has been demonstrated through a full scale fire test that a lesser distance is acceptable. The fire test shall involve
the generator and a combustible wall and shall demonstrate that the complete consumption of the combustibles in the tested
generator will not cause ignition of the nearby wall and shall be acceptable to the fire code official. The generator shall be
located at a distance that is not less than that used in the fire test. The combustible wall near the generator shall be of similar
materials to those that were used in the fire test.
604.7 Installation of stationary generators not required by code Stationary generators not required by code shall be
installed in accordance with Sections 604.7.1 and 604.7.2.
604.7.2 Separation distance outdoor installations. Outdoor installations of stationary generators shall be separated from
structures in accordance with Section 604.7.2.1, 604.7.2.2 or 604.7.2.3
604.7.2.2 Fire resistance rating If all walls of the structure that are closer than 5 ft (1.5 m) from the generator enclosure
have a fire resistance rating of at least 1 hour, no minimum separation distance shall be required.
604.7.2.3 Full scale fire test The separation distance is not required to be in accordance with Sections 604.7.2.1 or
604.7.2.2 where is it is demonstrated through full scale testing that a lesser distance is acceptable. The full scale test shall
involve the generator and a combustible wall, shall demonstrate that the complete consumption of the combustibles in the
tested generator will not cause ignition of the nearby wall and shall be acceptable to the fire code official. The generator shall
be at a distance that is not less than that used in the fire test. The combustible wall that the stationary generator is being
separated from shall be of similar materials to those that were used in the full scale testing.
Commenter's Reason: The concept was acceptable to the technical committee but they felt that a reorganization of the
language was needed. This public comment does tnat by clarifying the requirements.
F74-16
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F75-16
105.7.9 (New), 202, 202 (New), 604.2.6 (New) (IBC [F] 2702.2.6 (New)), 606.8, 606.8.1 (New), 901.5, 901.6, 902.1, 908.1
(IBC [F] 908.1), 908.2 (IBC [F] 908.2), 908.3 (IBC [F] 908.3)] 908.3.1 (IBC [F] 908.3.1), 908.3.2 (IBC [F] 908.3.2), 908.3.3 ([F]
908.3.3), 908.4 (IBC [F] 908.4), 908.5 (IBC [F] 908.5), 908.6 (IBC [F] 908.6), 908.7 (IBC [F] 908.7), 916.(New) (IBC [F] 916
(New)), 2308.2.2, 2309.2.2, 2311.7.1.1, 2311.7.1.2, 2311.7.2, 2311.7.2.2, 2311.7.2.1, 2311.7.2.1.1, 2311.7.2.3, 2702.1,
2703.1.3, 2703.13, 2703.13.1, 2703.13.1.1, 2703.13.1.2, 2703.13.1.3, 2703.13.1.4, 2703.13.2, 5307.5, 5307.5.2, 5808.5,
5808.5.3, 5808.5.1, 5808.5.2, 5808.5.4, 6004.2.2.7, 6004.2.2.10, 6004.2.2.10.1, 6004.2.2.10.2, 6004.2.2.10.3, 6004.2.2.10.4,
6005.3.2, 6005.5, 6204.1.11; IBC [F] 406.8.5, [F] 406.8.5.1, [F] 406.8.5.1.1, [F] 406.8.5.2, [F] 406.8.5.3, [F] 415.2, [F]
415.11.7, [F] 415.11.7.1, [F] 415.11.7.1.1, [F] 415.11.7.1.2, [F] 415.11.7.1.3, [F] 415.11.7.1.4, [F] 415.11.7.2, [F] 415.11.9.3,
[F] 421.6, [F] 421.6.3, [F] 421.6.1, [F] 421.6.4, [F] 421.6.2
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
105.7.9 Gas detection systems. A construction permit is required for installation of or modification to gas detection systems.
Maintenance performed in accordance with this code is not considered a modification and shall not require a permit.
Delete without substitution:
SECTION 202 DEFINITIONS
202 CONTINUOUS GAS DETECTION SYSTEM. A gas detection system where the analytical instrument is maintained in
continuous operation and sampling is performed without interruption. Analysis is allowed to be performed on a cyclical basis at
intervals not to exceed 30 minutes.
Add new definition as follows:
GAS DETECTION SYSTEM. A system or portion of a combination system that utilizes one or more stationary sensors to detect
the presence of a specified gas at a specified concentration and initiate one or more responses required by this code, such as
notifying a responsible person, activating an alarm signal, or activating or deactivating equipment. A self-contained gas
detection and alarm device is not classified as a gas detection system.
Delete without substitution:
202 GAS DETECTION SYSTEM, CONTINUOUS. See "Continuous gas detection system."
Add new definition as follows:
HPM. See "Hazardous Production Material."
Add new text as follows:
604.2.6 (IBC [F] 2702.2.6) Gas detection systems. Emergency power shall be provided for gas detection systems where
required by Sections 604.2.8 and 604.2.14. Standby power shall be provided for gas detection systems where required by
Section 916.5.
Revise as follows:
606.8 Refrigerant detector detection. Machinery rooms shall contain be provided with a refrigerant detector with an audible
and visual visible alarm. The detector, or a sampling tube that draws air to the detector, shall be located in an area where
refrigerant from a leak will concentrate. The alarm shall be actuated at a value not greater than the corresponding TLV-TWA
values shown in the International Mechanical Code for Where ammonia is used as the refrigerant classification. Detectors and
alarms , refrigerant detection shall be placed in approved locations comply with IIAR 2. The detector For refrigerants other than
ammonia, refrigerant detection shall transmit a signal to an approved location comply with Section 606.8.1.
Add new text as follows:
606.8.1 Refrigerants other than ammonia. A detector, or a sampling tube that draws air to a detector, shall be provided at
an approved location where refrigerant from a leak is expected to accumulate. The system shall be designed to initiate audible
and visible alarms inside of and outside each entrance to the refrigerating machinery room and transmit a signal to an approved
location where the concentration of refrigerant detected exceeds the lesser of the following:
1. The corresponding TLV-TWA values shown in the International Mechanical Code for the refrigerant classification.
2. 25 percent of the lower flammable limit (LFL).
Detection of a refrigerant concentration exceeding 25 percent of the lower flammable limit (LFL) shall stop refrigerant
equipment in the machinery room in accordance with Section 606.9.1.
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Revise as follows:
901.5 Installation acceptance testing. Fire detection and alarm systems, emergency alarm systems, gas detection systems,
fire-extinguishing systems, fire hydrant systems, fire standpipe systems, fire pump systems, private fire service mains and all
other fire protection systems and appurtenances thereto shall be subject to acceptance tests as contained in the installation
standards and as approved by the fire code official. The fire code official shall be notified before any required acceptance
testing.
901.6 Inspection, testing and maintenance. Fire detection and alarm systems, emergency alarm systems, and gas detection
systems, fire extinguishing systems, mechanical smoke exhaust systems, and smoke and heat vents shall be maintained in an
operative condition at all times, and shall be replaced or repaired where defective. Nonrequired fire protection systems and
equipment shall be inspected, tested and maintained or removed.
902.1 Definitions. The following terms are defined in Chapter 2:
ALARM NOTIFICATION APPLIANCE.
ALARM SIGNAL.
ALARM VERIFICATION FEATURE.
ANNUNCIATOR.
AUDIBLE ALARM NOTIFICATION APPLIANCE.
AUTOMATIC.
AUTOMATIC FIRE-EXTINGUISHING SYSTEM.
AUTOMATIC SMOKE DETECTION SYSTEM.
AUTOMATIC SPRINKLER SYSTEM.
AUTOMATIC WATER MIST SYSTEM.
AVERAGE AMBIENT SOUND LEVEL.
CARBON DIOXIDE EXTINGUISHING SYSTEM.
CLEAN AGENT.
COMMERCIAL MOTOR VEHICLE.
CONSTANTLY ATTENDED LOCATION.
DELUGE SYSTEM.
DETECTOR, HEAT.
DRY-CHEMICAL EXTINGUISHING AGENT.
ELEVATOR GROUP.
EMERGENCY ALARM SYSTEM.
EMERGENCY VOICE/ALARM COMMUNICATIONS.
FIRE ALARM BOX, MANUAL.
FIRE ALARM CONTROL UNIT.
FIRE ALARM SIGNAL.
FIRE ALARM SYSTEM.
FIRE AREA.
FIRE DETECTOR, AUTOMATIC.
FIRE PROTECTION SYSTEM.
FIRE SAFETY FUNCTIONS.
FIXED BASE OPERATOR (FBO).
FOAM-EXTINGUISHING SYSTEM.
GAS DETECTION SYSTEM
HALOGENATED EXTINGUISHING SYSTEM.
IMPAIRMENT COORDINATOR.
INITIATING DEVICE.
MANUAL FIRE ALARM BOX.
MULTIPLE-STATION ALARM DEVICE.
MULTIPLE-STATION SMOKE ALARM.
NOTIFICATION ZONE.
NUISANCE ALARM.
PRIVATE GARAGE.
RECORD DRAWINGS.
SINGLE-STATION SMOKE ALARM.
SLEEPING UNIT.
SMOKE ALARM.
SMOKE DETECTOR.
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STANDPIPE SYSTEM, CLASSES OF.
Class I system.
Class II system.
Class III system.
STANDPIPE, TYPES OF.
Automatic dry.
Automatic wet.
Manual dry.
Manual wet.
Semiautomatic dry.
SUPERVISING STATION.
SUPERVISORY SERVICE.
SUPERVISORY SIGNAL.
SUPERVISORY SIGNAL-INITIATING DEVICE.
TIRES, BULK STORAGE OF.
TRANSIENT AIRCRAFT.
TROUBLE SIGNAL.
VISIBLE ALARM NOTIFICATION APPLIANCE.
WET-CHEMICAL EXTINGUISHING AGENT.
WIRELESS PROTECTION SYSTEM.
ZONE.
ZONE, NOTIFICATION.
908.1 Group H occupancies. Emergency alarms for the detection and notification of an emergency condition in Group H
occupancies shall be provided as required in Chapter 50.
908.2 Group H-5 occupancy. Emergency alarms for notification of an emergency condition in an HPM facility shall be
provided as required in Section 2703.12. A continuous gas detection system shall be provided for HPM gases in accordance
with Section 2703.13.
Delete without substitution:
908.3 Highly toxic and toxic materials. Where required by Section 6004.2.2.10, a gas detection system shall be provided
for indoor storage and use of highly toxic and toxic compressed gases.
908.4 Ozone gas-generator rooms. A gas detection system shall be provided in ozone gas-generator rooms in accordance
with Section 6005.3.2.
908.5 Repair garages. A flammable-gas detection system shall be provided in repair garages for vehicles fueled by
nonodorized gases in accordance with Section 2311.7.2.
908.6 Refrigeration systems. Refrigeration system machinery rooms shall be provided with a refrigerant detector in
accordance with Section 606.8.
908.7 Carbon dioxide (CO2) systems. Emergency alarm systems in accordance with Section 5307.5.2 shall be provided
where required for compliance with Section 5307.5.
Add new text as follows:
SECTION 916 GAS DETECTION SYSTEMS
916.1 Gas detection systems. Gas detection systems required by this code shall comply with Sections 916.2 through
916.11.
916.2 Permits. Permits shall be required as set forth in Sections 105.7.9.
916.2.1 Construction documents. Documentation of the gas detection system design and equipment to be used that is
adequate to demonstrate compliance with the requirements of this code shall be provided with the application for permit.
916.3 Equipment. Gas detection system equipment shall be designed for use with the gases being detected and shall be
installed in accordance with manufacturers' instructions.
916.4 Power connections. Gas detection systems shall be permanently connected to the building electrical power supply
or shall be permitted to be cord connected to an unswitched receptacle using an approved restraining means that secures the
plug to the receptacle.
916.5 Emergency and standby power. Where standby or emergency power is not required elsewhere by this code,
standby or emergency power shall be provided or the gas detection system shall initiate a trouble signal at an approved
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location if the power supply is interrupted.
916.6 Sensor locations. Where a specific location for sensors is not specified elsewhere by this code, sensors shall be
installed in approved locations where leaking gases are expected to accumulate.
916.7 Gas sampling. Gas sampling shall be performed continuously. Sample analysis shall be processed immediately after
sampling, except as follows:
1. For HPM gases, sample analysis shall be performed at intervals not exceeding 30 minutes.
2. For toxic gases, sample analysis shall be performed at intervals not exceeding 5 minutes in accordance with Section
6004.2.2.7.
3. Where a less frequent or delayed sampling interval is approved.
916.8 System activation. A gas detection alarm shall be initiated where any sensor detects a concentration of gas exceeding
the following thresholds:
1. For flammable gases, a gas concentration exceeding 25 percent of the lower flammable limit (LFL).
2. For non-flammable gases, a gas concentration exceeding the threshold specified by the section of this code requiring a
gas detection system.
Upon activation of a gas detection alarm, alarm signals or other required responses shall be as specified by the section of this
code requiring a gas detection system. Audible and visible alarm signals associated with a gas detection alarm shall be
distinctive from fire alarm and carbon monoxide alarm signals.
916.9 Signage. Signs shall be provided adjacent to gas detection system alarm signaling devices that advise occupants of
the nature of the signals and actions to take in response to the signal.
916.10 Fire alarm system connections. Gas sensors and gas detection systems shall not be connected to fire alarm
systems unless approved and connected in accordance with the fire alarm equipment manufacturer's instructions.
916.11 Maintenance, testing and sensor calibration. Inspection and testing of gas detection systems shall be conducted
not less than annually. Sensor calibration shall be confirmed at the time of sensor installation and calibration shall be performed
at the frequency specified by the sensor manufacturer.
Revise as follows:
2308.2.2 Listed equipment. Hoses, hose connections, dispensers, gas detection systems and electrical equipment used for
CNG shall be listed. Vehicle-fueling connections shall be listed and labeled.
2309.2.2 Listed or approved equipment. Hoses, hose connections, compressors, hydrogen generators, dispensers,
detection systems and electrical equipment used for hydrogen shall be listed or approved for use with hydrogen. Hydrogen
motor-fueling connections shall be listed and labeled or approved for use with hydrogen.
2311.7.1.1 Design. Indoor
For indoor locations shall be ventilated utilizing , air supply inlets and exhaust outlets for mechanical ventilation shall be
arranged to provide uniform uniformly distributed air movement to the extent practical. Inlets shall be , with inlets uniformly
arranged on exterior walls near floor level. Outlets shall be and outlets located at the high point of the room in exterior walls or
the roof.
Ventilation shall be by a continuous mechanical ventilation system or by a mechanical ventilation system activated by a
continuously monitoring natural gas detection system or, for hydrogen, a continuously monitoring flammable gas detection
system, each activating at a gas concentration of not more than 25 percent of the lower flammable limit (LFL). In all cases, the
system shall shut down the fueling system in the event of failure
Failure of the ventilation system shall cause the fueling system to shut down.
The ventilation rate shall be not less than 1 cubic foot per minute [0.03 m3/minute] per 12 cubic feet [0.00139
· m3)] of room volume.

0.34 m3 × (s

2311.7.1.2 Operation. The mechanical ventilation system shall operate continuously.
Exceptions:
1. Mechanical ventilation systems that are interlocked with a gas detection system designed in accordance with
Sections 2311.7.2 through 2311.7.2.3 2311.7.2.2.
2. Mechanical ventilation systems in repair garages that are used only for repair of vehicles fueled by liquid fuels or
odorized gases, such as CNG, where the ventilation system is electrically interlocked with the lighting circuit.
2311.7.2 Gas detection system. Repair garages used for repair of vehicles fueled by nonodorized gases, including, but not
limited to, hydrogen and nonodorized LNG, shall be provided with a flammable gas detection system that complies with Section
916. The gas detection system shall be designed to detect leakage of nonodorized gaseous fuel. Where lubrication or chassis
service pits are provided in garages used for repairing nonodorized LNG-fueled vehicles, gas sensors shall be provided in such
pits.
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2311.7.2.2 2311.7.2.1 Operation System activation. Activation of the a gas detection system alarm shall result in all of the
following:
1. Initiation of distinct audible and visual alarm signals in the repair garage.
1. Initiation of local audible and visible alarms in approved locations.
2. Deactivation of all heating systems located in the repair garage.
3. Activation of the mechanical ventilation system, where the ventilation system is interlocked with gas detection.

Delete without substitution:
2311.7.2.1 System design. The flammable gas detection system shall be listed or approved and shall be calibrated to the
types of fuels or gases used by vehicles to be repaired. The gas detection system shall be designed to activate when the level
of flammable gas exceeds 25 percent of the lower flammable limit (LFL). Gas detection shall be provided in lubrication or
chassis service pits of repair garages used for repairing nonodorized LNG-fueled vehicles.
2311.7.2.1.1 Gas detection system components. Gas detection system control units shall be listed and labeled in
accordance with UL 864 or UL 2017. Gas detectors shall be listed and labeled in accordance with UL 2075 for use with the
gases and vapors being detected.
Revise as follows:
2311.7.2.3 2311.7.2.2 Failure of the gas detection system. Failure of the gas detection systemgas detection system shall
result in the deactivation of automatically deactivate the heating system, activation of activate the mechanical ventilation system
where the system is interlocked with the gas detection systemgas detection system, and cause a trouble signal to sound in at
an approvedapproved location.
2702.1 Definitions. The following terms are defined in Chapter 2:
CONTINUOUS GAS DETECTION SYSTEM.
EMERGENCY CONTROL STATION.
FABRICATION AREA.
GAS DETECTION SYSTEM.
HAZARDOUS PRODUCTION MATERIAL (HPM).
HPM.
HPM ROOM.
PASS-THROUGH.
SEMICONDUCTOR FABRICATION FACILITY.
SERVICE CORRIDOR.
TOOL.
WORKSTATION.
2703.1.3 Signals. The emergency control station shall receive signals from emergency equipment and alarm and detection
systems. Such emergency equipment and alarm and detection systems shall include, but not be limited to, the following where
such equipment or systems are required to be provided either in this chapter or elsewhere in this code:
1. Automatic sprinkler system alarm and monitoring systems.
2. Manual fire alarm systems.
3. Emergency alarm systems.
4. Continuous gas Gas detection systems.
5. Smoke detection systems.
6. Emergency power system.
7. Automatic detection and alarm systems for pyrophoric liquids and Class 3 water-reactive liquids required by Section
2705.2.3.4.
8. Exhaust ventilation flow alarm devices for pyrophoric liquids and Class 3 water-reactive liquids cabinet exhaust
ventilation systems required by Section 2705.2.3.4.
2703.13 Continuous gas Gas detection systems. A continuous gas detection system complying with Section 916 shall be
provided for HPM gases where the physiological warning threshold level of the gas is at a higher level than the accepted
permissible exposure limit (PEL) for the gas and for flammable gases in accordance with Sections 2703.13.1 through
2703.13.2.2.
2703.13.1 Where required. A continuous gas detection system shall be provided in the areas identified in Sections
2703.13.1.1 through 2703.13.1.4.
2703.13.1.1 Fabrication areas. A continuous gas detection system shall be provided in fabrication areas where HPM gas is
used in the fabrication area.
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2703.13.1.2 HPM rooms. A continuous gas detection system shall be provided in HPM rooms where HPM gas is used in the
room.
2703.13.1.3 Gas cabinets, exhausted enclosures and gas rooms. A continuous gas detection system shall be provided in
gas cabinets and exhausted enclosures for HPM gas. A continuous gas detection system shall be provided in gas rooms
where HPM gases are not located in gas cabinets or exhausted enclosures.
2703.13.1.4 Corridors. Where HPM gases are transported in piping placed within the space defined by the walls of a corridor
and the floor or roof above the corridor, a continuous gas detection system shall be provided where piping is located and in
the corridor.
Exception: A continuous gas detection system is not required for occasional transverse crossings of the corridors by
supply piping that is enclosed in a ferrous pipe or tube for the width of the corridor.
2703.13.2 Gas detection system operation. The continuous gas detection system shall be capable of monitoring the room,
area or equipment in which the HPM gas is located at or below all the following gas concentrations:
1. Immediately dangerous to life and health (IDLH) values where the monitoring point is within an exhausted enclosure,
ventilated enclosure or gas cabinet.
2. Permissible exposure limit (PEL) levels where the monitoring point is in an area outside an exhausted enclosure,
ventilated enclosure or gas cabinet.
3. For flammable gases, the monitoring detection threshold level shall be vapor concentrations in excess of 25 percent of
the lower flammable limit (LFL) where the monitoring is within or outside an exhausted enclosure, ventilated enclosure
or gas cabinet.
4. Except as noted in this section, monitoring for highly toxic and toxic gases shall also comply with Chapter 60.
5307.5 Required protection. Where carbon dioxide storage tanks, cylinders, piping and equipment are located indoors, rooms
or areas containing carbon dioxide storage tanks, cylinders, piping and fittings and other areas where a leak of carbon dioxide
can collect shall be provided with either ventilation in accordance with Section 5307.5.1 or an emergency alarm system a gas
detection system in accordance with Section 5307.5.2.
5307.5.2 Emergency alarm Gas detection system. An emergency alarm
A gas detection system complying with Section 916 shall be provided to monitor areas where carbon dioxide can accumulate.
The system shall comply with all be designed to initiate a local audible and visible alarm in the room or area in which the
sensor is installed when the level of the following:
1. Continuous gas detection shall be provided to monitor areas where carbon dioxide can accumulate.
2. The threshold for activation of an alarm shall not exceed 5,000 parts per million (9,000 mg/m3).
3. Activation of the emergency alarm system shall initiate a local alarm within the room or area in which the system is
installed.
carbon dioxide exceeds 5,000 parts per million (9,000 mg/m3).
5808.5 Gas detection system. Hydrogen fuel gas rooms shall be provided with an approved flammable gas detection system
in accordance a gas detection system that complies with Sections 916, and Sections 5808.5.1 through 5808.5.4 and
5808.5.2.
5808.5.3 5808.5.1 Operation System activation. Activation of the a gas detection system alarm shall result in both of the
following:
1. Initiation of distinct audible and visual visible alarm signals both inside and outside of the hydrogen fuel gas room.
2. Activation Automatic activation of the mechanical exhaust ventilation system.
Delete without substitution:
5808.5.1 System design. The flammable gas detection system shall be listed for use with hydrogen and any other flammable
gases used in the hydrogen fuel gas room. The gas detection system shall be designed to activate when the level of flammable
gas exceeds 25 percent of the lower flammable limit (LFL) for the gas or mixtures present at their anticipated temperature and
pressure.
5808.5.2 Gas detection system components. Gas detection system control units shall be listed and labeled in accordance
with UL 864 or UL 2017. Gas detectors shall be listed and labeled in accordance with UL 2075 for use with the gases and
vapors being detected.
Revise as follows:
5808.5.4 5808.5.2 Failure of the gas detection system. Failure of the gas detection systemgas detection system shall result
in activation of automatically activate the mechanical exhaust ventilation system, cessation of stop hydrogen generation, and
the sounding of cause a trouble signal in to sound at an approved location.
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6004.2.2.7 Treatment systems. The exhaust ventilation from gas cabinets, exhausted enclosures and gas rooms, and local
exhaust systems required in Sections 6004.2.2.4 and 6004.2.2.5 shall be directed to a treatment system. The treatment system
shall be utilized to handle the accidental release of gas and to process exhaust ventilation. The treatment system shall be
designed in accordance with Sections 6004.2.2.7.1 through 6004.2.2.7.5 and Section 510 of the International Mechanical
Code.
Exceptions:
1. Highly toxic and toxic gases—storage. A treatment system is not required for cylinders, containers and tanks in
storage where all of the following controls are provided:
1.1.Valve outlets are equipped with gas-tight outlet plugs or caps.
1.2.Handwheel-operated valves have handles secured to prevent movement.
1.3.Approved containment vessels or containment systems are provided in accordance with Section
6004.2.2.3.
1.4.Toxic gases—use. Treatment systems are not required for toxic gases supplied by cylinders or portable
tanks not exceeding 1,700 pounds (772 kg) water capacity where the following are provided:
5.1.A listed or approved gas detection system with a sensing interval not exceeding 5 minutes.
5.2.A listed or approved automatic-closing fail-safe valve located immediately adjacent to cylinder
valves. The fail-safe valve shall close when gas is detected at the permissible exposure limit
(PEL) by a gas detection system monitoring the exhaust system at the point of discharge from
the gas cabinet, exhausted enclosure, ventilated enclosure or gas room. The gas detection
system shall comply with Section 6004.2.2.10.
2. Toxic gases—use. Treatment systems are not required for toxic gases supplied by cylinders or portable tanks not
exceeding 1,700 pounds (772 kg) water capacity where a gas detection system complying with Section
6004.2.2.10 and listed or approved automatic-closing fail-safe valves are provided. The gas detection
system shall have a sensing interval not exceeding 5 minutes. Automatic-closing fail-safe valves shall be located
immediately adjacent to cylinder valves and shall close when gas is detected at the permissible exposure limit
(PEL) by a gas sensor monitoring the exhaust system at the point of discharge from the gas cabinet, exhausted
enclosure, ventilated enclosure or gas room.
6004.2.2.10 Gas detection system. A gas detection systemgas detection system complying with Section 916 shall be
provided to detect the presence of gas at or below the PEL or ceiling limit of the gas for which detection is provided. The
system shall be capable of monitoring the discharge from the treatment system at or below one-half the IDLH limit and shall
initiate a response in accordance with Sections 6004.2.2.10.1 through 6004.2.2.10.3 if the gas detection alarm is activated.
Exception: A gas detection system is not required for toxic gases when the physiological warning threshold level for the
gas is at a level below the accepted PEL for the gas.
Delete without substitution:
6004.2.2.10.1 Gas detection system components. Gas detection system control units shall be listed and labeled in
accordance with UL 864 or UL 2017, or approved. Gas detectors shall be listed and labeled in accordance with UL 2075 for
use with the gases and vapors being detected, or approved.
Revise as follows:
6004.2.2.10.2 6004.2.2.10.1 Alarms. The gas detection systemgas detection system shall initiate a local alarm and transmit a
signal to a constantly attended control station when a short-term hazard condition is detected. The alarm shall be both visual
audible and audible visible and shall provide warning both inside and outside the area where gas is detected. The audible
alarm shall be distinct from all other alarms.
Exception: Signal transmission to a constantly attended control station is not required where not more than one cylinder
of highly toxic or toxic gas is stored.
6004.2.2.10.3 6004.2.2.10.2 Shut off of gas supply. The gas-detection systemgas detection system shall automatically close
the shutoff valve at the source on gas supply piping and tubing related to the system being monitored for whichever gas is
detected.
Exception: Automatic shutdown is not required for reactors utilized for the production of highly toxic or toxic compressed
gases where such reactors are:
1. Operated at pressures less than 15 pounds per square inch gauge (psig) (103.4 kPa).
2. Constantly attended.
3. Provided with readily accessible emergency shutoff valves.
6004.2.2.10.4 6004.2.2.10.3 Valve closure. Automatic closure of shutoff valves shall be in accordance with the following:
1. Where the gas-detection sampling point initiating the gas detection systemgas detection system alarm is within a gas
cabinet or exhausted enclosure, the shutoff valve in the gas cabinet or exhausted enclosure for the specific gas
detected shall automatically close.
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2. Where the gas-detection sampling point initiating the gas detection systemgas detection system alarm is within a gas
room and compressed gas containers are not in gas cabinets or exhausted enclosures, the shutoff valves on all gas
lines for the specific gas detected shall automatically close.
3. Where the gas-detection sampling point initiating the gas detection systemgas detection system alarm is within a piping
distribution manifold enclosure, the shutoff valve for the compressed container of specific gas detected supplying the
manifold shall automatically close.
Exception: Where the gas-detection sampling point initiating the gas-detection systemgas detection system
alarm is at a use location or within a gas valve enclosure of a branch line downstream of a piping distribution
manifold, the shutoff valve in the gas valve enclosure for the branch line located in the piping distribution manifold
enclosure shall automatically close.
6005.3.2 Ozone gas generator rooms. Ozone gas generator rooms shall be mechanically ventilated in accordance with the
International Mechanical Codewith not less than six air changes per hour. Ozone gas generator rooms shall be equipped with
a continuous gas detection system gas detection system complying with Section 916 that will shut off the generator and sound
a local alarm when concentrations above the permissible exposure limit (PEL) occur.

Ozone gas generator rooms shall not be normally occupied, and such rooms shall be kept free of combustible and hazardous
material storage. Room access doors shall display an approvedsign stating: OZONE GAS GENERATOR— HIGHLY TOXIC
—OXIDIZER.
6005.5 Automatic shutdown. Ozone gas generators shall be designed to shut down automatically under the following
conditions:
1. When the dissolved ozone concentration in the water being treated is above saturation when measured at the point
where the water is exposed to the atmosphere.
2. When the process using generated ozone is shut down.
3. When the gas detection system detects ozone.
3. Failure of the ventilation system for the cabinet or ozone-generator room.
4. Failure of the gas detection systemgas detection system in an ozone-gas generator room.
6204.1.11 Standby power. Standby power shall be provided in accordance with Section 604 for the following systems used to
protect Class I and unclassified detonable organic peroxide:
1. Exhaust ventilation system.
2. Treatment system.
3. Gas detection system.
3. Smoke detection system.
4.
4. Temperature control system.
5. Fire alarm system.
6. Emergency alarm system.
2015 International Building Code
CHAPTER 2 DEFINITIONS
Delete without substitution:
SECTION 202 DEFINITIONS
202 [F] CONTINUOUS GAS DETECTION SYSTEM. A gas detection system where the analytical instrument is maintained in
continuous operation and sampling is performed without interruption. Analysis is allowed to be performed on a cyclical basis at
intervals not to exceed 30 minutes.
Add new definition as follows:
[F] GAS DETECTION SYSTEM. A system or portion of a combination system that utilizes one or more stationary sensors to
detect the presence of a specified gas at a specified concentration and initiate one or more responses required by this code,
such as notifying a responsible person, activating an alarm signal, or activating or deactivating equipment. A self-contained gas
detection and alarm device is not classified as a gas detection system.
Revise as follows:
[F] 406.8.5 Gas detection system. Repair garages used for the repair of vehicles fueled by nonodorized gases such as ,
including but not limited to hydrogen and nonodorized LNG, shall be provided with a flammable gas detection system that
complies with Section 916. The gas detection system shall be designed to detect leakage of nonodorized gaseous fuel. Where
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lubrication or chassis service pits are provided in garages used for repairing nonodorized LNG-fueled vehicles, gas sensors
shall be provided in such pits.
[F] 406.8.5.2 406.8.5.1 Operation System activation. Activation of the a gas detection system alarm shall result in all of the
following:
1. Initiation of distinct audible and visual alarm signals in the repair garage.
1. Initiation of local audible and visible alarms in approved locations.
2. Deactivation of all heating systems located in the repair garage.
3. Activation of the mechanical ventilation ventilation system, where the ventilation system is interlocked with gas
detection.
[F] 406.8.5.3 406.8.5.2 Failure of the gas detection system. Failure of the gas detection systemgas detection system shall
result in the deactivation of automatically deactivate the heating system, activation of activate the mechanical ventilation
ventilation system where the system is interlocked with the gas detection systemgas detection system, and cause a trouble
signal to sound in at an approved approved location.
Delete without substitution:
[F] 406.8.5.1 System design. The flammable gas detection system shall be listed or approved and shall be calibrated to the
types of fuels or gases used by vehicles to be repaired. The gas detection system shall be designed to activate when the level
of flammable gas exceeds 25 percent of the lower flammable limit (LFL). Gas detection shall be provided in lubrication or
chassis service pits of repair garages used for repairing nonodorized LNG-fueled vehicles.
[F] 406.8.5.1.1 Gas detection system components. Gas detection system control units shall be listed and labeled in
accordance with UL 864 or UL 2017. Gas detectors shall be listed and labeled in accordance with UL 2075 for use with the
gases and vapors being detected.
Revise as follows:
[F] 415.2 Definitions. The following terms are defined in Chapter 2:
CONTINUOUS GAS DETECTION SYSTEM.
DETACHED BUILDING.
EMERGENCY CONTROL STATION.
EXHAUSTED ENCLOSURE.
FABRICATION AREA.
FLAMMABLE VAPORS OR FUMES.
GAS CABINET.
GAS DETECTION SYSTEM.
GASROOM.
HAZARDOUS PRODUCTION MATERIAL (HPM).
HPM.
HPM FLAMMABLE LIQUID.
HPM ROOM.
IMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH).
LIQUID.
LIQUID STORAGE ROOM.
LIQUID USE, DISPENSING AND MIXING ROOM.
LOWER FLAMMABLE LIMIT (LFL).
NORMAL TEMPERATURE AND PRESSURE (NTP).
PHYSIOLOGICAL WARNING THRESHOLD LEVEL.
SERVICE CORRIDOR.
SOLID.
STORAGE, HAZARDOUS MATERIALS.
USE (MATERIAL).
WORKSTATION.
[F] 415.11.7 Continuous gas Gas detection systems. Acontinuous gas detection system gas detection system complying
with Section 916 shall be provided for HPM gases where the physiological warning threshold level of the gas is at a higher
level than the accepted permissible exposure limit (PEL) for the gas and for flammable gases in accordance with Sections
415.11.7.1 and through 415.11.7.2.
[F] 415.11.7.1 Where required. A continuous gas detection system shall be provided in the areas identified in Sections
415.11.7.1.1 through 415.11.7.1.4.
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[F] 415.11.7.1.1 Fabrication areas. A continuous gas detection system shall be provided in fabrication areas where HPM gas
is used in the fabrication area.
[F] 415.11.7.1.2 HPM rooms. A continuous gas detection system shall be provided in HPM rooms where HPM gas is used in
the room.
[F] 415.11.7.1.3 Gas cabinets, exhausted enclosures and gas rooms. A continuous gas detection system shall be
provided in gas cabinets and exhausted enclosures for HPM gas. A continuous gas detection system shall be provided in gas
rooms where HPM gases are not located in gas cabinets or exhausted enclosures.
[F] 415.11.7.1.4 Corridors. Where HPM gases are transported in piping placed within the space defined by the walls of a
corridor and the floor or roof above the corridor, a continuous gas detection system shall be provided where piping is located
and in the corridor.
Exception: A continuous gas detection system is not required for occasional transverse crossings of the corridors by
supply piping that is enclosed in a ferrous pipe or tube for the width of the corridor.
[F] 415.11.7.2 Gas detection system operation. The continuous gas detection system shall be capable of monitoring the
room, area or equipment in which the HPM gas is located at or below all the following gas concentrations:
1. Immediately dangerous to life and health (IDLH) values where the monitoring point is within an exhausted enclosure,
ventilated enclosure or gas cabinet.
2. Permissible exposure limit (PEL) levels where the monitoring point is in an area outside an exhausted enclosure,
ventilated enclosure or gas cabinet.
3. For flammable gases, the monitoring detection threshold level shall be vapor concentrations in excess of 25 percent of
the lower flammable limit (LFL) where the monitoring is within or outside an exhausted enclosure, ventilated enclosure
or gas cabinet.
4. Except as noted in this section, monitoring for highly toxic and toxic gases shall also comply with Chapter 60 of the
International Fire Code.
[F] 415.11.9.3 Signals. The emergency control stationemergency control station shall receive signals from emergency
equipment and alarm and detection systems. Such emergency equipment and alarm and detection systems shall include, but
not be limited to, the following where such equipment or systems are required to be provided either in this chapter or elsewhere
in this code:
1. Automatic sprinkler system alarm and monitoring systems.
2. Manual fire alarm systems.
3. Emergency alarm systems.
4. Continuous gas Gas detection systems.
5. Smoke detection systems.
6. Emergency power system.
7. Automatic detection and alarm systems for pyrophoric liquids and Class 3 water-reactive liquids required in Section
2705.2.3.4 of the International Fire Code.
8. Exhaust ventilation flow alarm devices for pyrophoric liquids and Class 3 water-reactive liquids cabinet exhaust
ventilation systems required in Section 2705.2.3.4 of the International Fire Code.
[F] 421.6 Gas detection system. Hydrogen fuel gas rooms shall be provided with an approved flammable gas detection
system in accordance a gas detection system that complies with Sections 916, and Sections 421.6.1 through 421.6.4 421.6.2.
[F] 421.6.3 421.6.1 Operation System activation. Activation of the a gas detection system alarm shall result in all both of
the following:
1. Initiation of distinct audible and visual visible alarm signals both inside and outside of the hydrogen fuel gas room.
2. Activation Automatic activation of the mechanical exhaust ventilation system.
Delete without substitution:
[F] 421.6.1 System design. The flammable gas detection system shall be listed for use with hydrogen and any other
flammable gases used in the hydrogen fuel gas room. The gas detection system shall be designed to activate when the level of
flammable gas exceeds 25 percent of the lower flammability limit (LFL) for the gas or mixtures present at their anticipated
temperature and pressure.
Revise as follows:
[F] 421.6.4 421.6.2 Failure of the gas detection system. Failure of the gas detection systemgas detection system shall
result in activation of automatically activate the mechanical exhaust ventilation system, cessation of stop hydrogen generation,
and the sounding of cause a trouble signal in to sound at an approved location.
Delete without substitution:
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[F] 421.6.2 Gas detection system components. Gas detection system control units shall be listed and labeled in
accordance with UL 864 or UL 2017. Gas detectors shall be listed and labeled in accordance with UL 2075 for use with the
gases and vapors being detected.
Reason: Gas detection systems are required for many different applications in the code. There is great inconsistency in how
these systems are treated, and some requirements cannot be enforced because required listed gas detectors, controls and
systems are not commercially available. A working group of the Fire Code Action Committee that included industry and code
officials worked on developing this proposal that addresses these concerns. The significant changes accomplished with this
proposal are as follows:
Section 105.7.9 - A construction permit is required for installation of gas detection systems.
Section 202 – A definition of gas detection system was added that replaces the Continuous Gas Detection System
definition. Continuous gas sampling is addressed further in Section 916.6.
Section 604.2.6 - Gas detection systems are required to be provided with emergency or standby power. By default,
Section 604 requires minimum 2 hours' duration. An option for providing a power loss trouble signal in an approved
location in lieu of standby power is included in Section 916.5.
Section 606.8 requires ammonia refrigerant systems to comply with the IIAR 2 standard, which is already referenced in
Section 606.
In Section 908 only items 1 and 2 apply to emergency alarm systems, items 3 through 7 really reference gas detection
systems. The unnecessary/incorrect cross references were deleted.
Section 916 includes basic requirements for all gas detection systems and covers construction documents, equipment,
power connections, emergency and standby power, sensor locations, gas sampling, system activation, signage, fire alarm
system connections, maintenance, testing and sensor calibration. These are important safety requirements that are
applicable to all gas detection systems, including those installed in a small mom and pop operation up to those in large
industrial facilities. Gas detection system equipment is commercially available that can comply with these requirements.
Most of the revisions in Sections 23 through 64 accomplished the following: (1) deleted references to listed detectors and
equipment, (2) provided consistency in how gas detection requirements are treated, (3) included cross references to
Section 916 for basic system requirements, and (4) clarified existing requirements.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will increase the cost of construction
The additional construction requirements in this proposal have the potential to increase construction costs. However, since the
features described in Section 916 are currently available with most gas detection equipment on the market today, the additional
costs may not be significant.
F75-16 : 604.2.6
(NEW)O'BRIAN10604
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal was approved based upon the proponent's reason statement.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Jeffrey Shapiro, representing Self (jeff.shapiro@intlcodeconsultants.com) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
SECTION 202 DEFINITIONS

[F] GAS DETECTION SYSTEM A system or portion of a combination system that utilizes one or more stationary sensors to
detect the presence of a specified gas at a specified concentration and initiate one or more responses required by this code,
such as notifying a responsible person, activating an alarm signal, or activating or deactivating equipment. A self-contained
gas detection and alarm device is not classified as a gas detection system.
[F] HPM. See "Hazardous Production Material."

[F] 415.5.3 Supervision. Emergency alarm systems required by Section 415.5.1 or 415.5.2 shall be electrically supervised and
monitored by an approved central, proprietary or remote station service or shall initiate an audible and visual signal at a
constantly attended on-site location.
[F] 415.5.4 Emergency alarm systems. Emergency alarm systems required by Section 415.5.1 or 415.5.2 shall be provided
with emergency or standby power in accordance with Section 2702 2702.2.8 and 2702.2.14.
[F] 908.1 Group H occupancies. Emergency alarms for the detection and notification of an emergency condition in Group H
occupancies shall be provided in accordance with Section 415.5.
[F] 908.2 Group H-5 occupancy. Emergency alarms for notification of an emergency condition in an HPM facility shall be
provided as required in Section 415.11.3.5. A continuous gas detection system shall be provided for HPM gases in accordance
with Section 415.11.7.
[F] 908.3 Highly toxic and toxic materials. A gas detection system shall be provided to detect the presence of highly toxic
or toxic gas at or below the permissible exposure limit (PEL) or ceiling limit of the gas for which detection is provided. The
system shall be capable of monitoring the discharge from the treatment system at or below one-half the immediately dangerous
to life and health (IDLH) limit.
Exception: A gas detection system is not required for toxic gases when the physiological warning threshold level for the
gas is at a level below the accepted PEL for the gas.
[F] 908.3.1 Alarms. The gas detection system shall initiate a local alarm and transmit a signal to a constantly attended control
station when a short-term hazard condition is detected. The alarm shall be both visible and audible and shall provide warning
both inside and outside the area where gas is detected. The audible alarm shall be distinct from all other alarms.
Exception: Signal transmission to a constantly attended control station is not required when not more than one cylinder
of highly toxic or toxic gas is stored.
[F] 908.3.2 Shutoff of gas supply. The gas detection system shall automatically close the shutoff valve at the source on gas
supply piping and tubing related to the system being monitored for whichever gas is detected.
Exception: Automatic shutdown is not required for reactors utilized for the production of highly toxic or toxic compressed
gases where such reactors are:
1. Operated at pressures less than 15 pounds per square inch gauge (psig) (103.4 kPa).
2. Constantly attended.
3. Provided with readily accessible emergency shutoff valves.
[F] 908.3.3 Valve closure. The automatic closure of shutoff valves shall be in accordance with the following:
1. When the gas-detection sampling point initiating the gas detection system alarm is within a gas cabinet or exhausted
enclosure, the shutoff valve in the gas cabinet or exhausted enclosure for the specific gas detected shall automatically
close.
2. Where the gas-detection sampling point initiating the gas detection system alarm is within a gas room and compressed
gas containers are not in gas cabinets or exhausted enclosures, the shutoff valves on all gas lines for the specific gas
detected shall automatically close.
3. Where the gas-detection sampling point initiating the gas detection system alarm is within a piping distribution manifold
enclosure, the shutoff valve for the compressed container of specific gas detected supplying the manifold shall
automatically close.
Exception: When the gas-detection sampling point initiating the gas detection system alarm is at a use location or within
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a gas valve enclosure of a branch line downstream of a piping distribution manifold, the shutoff valve in the gas valve
enclosure for the branch line located in the piping distribution manifold enclosure shall automatically close.
[F] 908.4 Ozone gas-generator rooms. Ozone gas-generator rooms shall be equipped with a continuous gas detection
system that will shut off the generator and sound a local alarm when concentrations above the PEL occur.
[F] 908.5 Repair garages. A flammable-gas detection system shall be provided in repair garages for vehicles fueled by
nonodorized gases in accordance with Section 406.8.5.
[F] 908.6 Refrigerant detector. Machinery rooms shall contain a refrigerant detector with an audible and visual alarm. The
detector, or a sampling tube that draws air to the detector, shall be located in an area where refrigerant from a leak will
concentrate. The alarm shall be actuated at a value not greater than the corresponding TLV-TWA values for the refrigerant
classification shown in the International Mechanical Code for the refrigerant classification. Detectors and alarms shall be
placed in approved locations. The detector shall transmit a signal to an approved location.
[F] 908.7 Carbon dioxide (CO2) systems. Emergency alarm systems in accordance with Section 5307.5.2 of the
International Fire Code shall be provided where required for compliance with Section 5307.5 of the International Fire Code.
CHAPTER PART SECTION 916— GAS DETECTION SYSTEMS
[F] 916.1 General. Gas detection systems required by this code shall comply with Sections 916.2 through 916.11.
[F] 916.2 Construction documents. Documentation of the gas detection system design and equipment to be used that is
adequate to demonstrate compliance with the requirements of this code shall be provided with the application for permit.
[F] 916.3 Equipment. Gas detection system equipment shall be designed for use with the gases being detected and shall be
installed in accordance with manufacturers' instructions.
[F] 916.4 Power connections. Gas detection systems shall be permanently connected to the building electrical power supply
or shall be permitted to be cord connected to an unswitched receptacle using an approved restraining means that secures the
plug to the receptacle.
[F] 916.5 Emergency and standby power. Where standby or emergency power is not required elsewhere by this code,
standby or emergency power shall be provided or the gas detection system shall initiate a trouble signal at an approved
location if the power supply is interrupted.
[F] 916.6 Sensor locations. Where a specific location for sensors is not specified elsewhere by this code, sensors shall be
installed in approved locations where leaking gases are expected to accumulate.
[F] 916.7 Gas sampling. Gas sampling shall be performed continuously. Sample analysis shall be processed immediately
after sampling, except as follows:
1. For HPM gases, sample analysis shall be performed at intervals not exceeding 30 minutes.
2. For toxic gases that are not HPM, sample analysis shall be performed at intervals not exceeding 5 minutes in accordance
with Section 6004.2.2.7 of the International Fire Code.
3. Where a less frequent or delayed sampling interval is approved.
[F] 916.8 System activation. A gas detection alarm shall be initiated where any sensor detects a concentration of gas
exceeding the following thresholds:
1. For flammable gases, a gas concentration exceeding 25 percent of the lower flammable limit (LFL).
2. For non-flammable gases, a gas concentration exceeding the threshold specified by the section of this code requiring a
gas detection system.
Upon activation of a gas detection alarm, alarm signals or other required responses shall be as specified by the section of this
code or the International Fire Code requiring a gas detection system. Audible and visible alarm signals associated with a gas
detection alarm shall be distinctive from fire alarm and carbon monoxide alarm signals.
[F] 916.9 Signage. Signs shall be provided adjacent to gas detection system alarm signaling devices that advise occupants of
the nature of the signals and actions to take in response to the signal.
[F] 916.10 Fire alarm system connections. Gas sensors and gas detection systems shall not be connected to fire alarm
systems unless approved and connected in accordance with the fire alarm equipment manufacturer's instructions.
[F] 916.11 Inspection, testing and sensor calibration. Gas detection systems and sensors shall be inspected, tested and
calibrated in accordance with the International Fire Code.
[F] 2702.2.1 Emergency alarm systems. Emergency power shall be provided for emergency alarm systems as required by
Section 415.5.
[F] 2702.2.6 Gas detection systems. Emergency or standby power shall be provided for gas detection systems in
accordance with the International Fire Code.
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2015 International Fire Code
604.2.2 Emergency alarm systems. Emergency power shall be provided for emergency alarm systems as required by
Section 414 of the International Building Code.
606.8.1 Refrigerants other than ammonia. A detector, or a sampling tube that draws air to a detector, shall be provided at
an approved location where refrigerant from a leak is expected to accumulate. The system shall be designed to initiate audible
and visible alarms inside of and outside each entrance to the refrigerating machinery room and transmit a signal to an approved
location where the concentration of refrigerant detected exceeds the lesser of the following:
1. The corresponding TLV-TWA values shown in the International Mechanical Code for the refrigerant classification.
2. 25 percent of the lower flammable limit (LFL).
Detection of a refrigerant concentration exceeding the detector's upper detection limit or 25 percent of the lower flammable limit
(LFL) , whichever is lower, shall stop refrigerant equipment in the machinery room in accordance with Section 606.9.1.
916.7 Gas sampling. Gas sampling shall be performed continuously. Sample analysis shall be processed immediately after
sampling, except as follows:
1. For HPMHPM gases, sample analysis shall be performed at intervals not exceeding 30 minutes.
2. For toxic gases gase that are not HPM, sample analysis shall be performed at intervals not exceeding 5 minutes in
accordance with Section 6004.2.2.7.
3. Where a less frequent or delayed sampling interval is approved.
916.11 Maintenance Inspection, testing and sensor calibration. No change to text.
2311.7.1.1 Design. For indoor locations, air supply inlets and exhaust outlets for mechanical ventilation shall be arranged to
provide uniformly distributed air movement, with inlets uniformly arranged on exterior walls near floor level and outlets located
at the high point of the room in exterior walls or the roof.
Failure of the ventilation system shall cause the fueling system to shut down. The exhaust ventilation rate shall be not less than
1 cubic foot per minute [0.03 m3/minute] per 12 cubic feet [0.34 m3] of room volume.
6004.2.2.7 Treatment systems. The exhaust ventilation from gas cabinets, exhausted enclosures and gas rooms, and local
exhaust systems required in Sections 6004.2.2.4 and 6004.2.2.5 shall be directed to a treatment system. The treatment system
shall be utilized to handle the accidental release of gas and to process exhaust ventilation. The treatment system shall be
designed in accordance with Sections 6004.2.2.7.1 through 6004.2.2.7.5 and Section 510 of the International Mechanical
Code.
Exceptions:
1. Highly toxic and toxic gases—storage. A treatment system is not required for cylinders, containers and tanks in
storage where all of the following controls are provided:
1.1.Valve outlets are equipped with gas-tight outlet plugs or caps.
1.2.Handwheel-operated valves have handles secured to prevent movement.
1.3.Approved containment vessels or containment systems are provided in accordance with Section
6004.2.2.3.
1.4.Toxic gases—use. Treatment systems are not required for toxic gases supplied by cylinders or portable
tanks not exceeding 1,700 pounds (772 kg) water capacity where the following are provided:
5.1.A listed or approved gas detection system with a sensing interval not exceeding 5 minutes.
5.2.A listed or approved automatic-closing fail-safe valve located immediately adjacent to cylinder
valves. The fail-safe valve shall close when gas is detected at the permissible exposure limit
(PEL) by a gas detection system monitoring the exhaust system at the point of discharge from
the gas cabinet, exhausted enclosure, ventilated enclosure or gas room. The gas detection
system shall comply with Section 6004.2.2.10.
2. Toxic gases—use. Treatment systems are not required for toxic gases supplied by cylinders or portable tanks not
exceeding 1,700 pounds (772 kg) water capacity where a gas detection system complying with Section
6004.2.2.10 and listed or approved automatic-closing fail-safe valves are provided. The gas detection
system shall have a sensing interval not exceeding 5 minutes. Automatic-closing fail-safe valves shall be located
immediately adjacent to cylinder valves and shall close when gas is detected at the permissible exposure limit
(PEL) by a gas sensor monitoring the exhaust system at the point of discharge from the gas cabinet, exhausted
enclosure, ventilated enclosure or gas room.
6005.5 Automatic shutdown. Ozone gas generators shall be designed to shut down automatically under the following
conditions:
1. When the dissolved ozone concentration in the water being treated is above saturation when measured at the point
where the water is exposed to the atmosphere.
2. When the process using generated ozone is shut down.
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3. Failure of the ventilation system for the cabinet or ozone-generator room.
4. Failure Detection of ozone at concentrations above the permissible exposure limit (PEL) or failure of the gas detection
system in an ozone-gas generator room.
2015 International Mechanical Code
[F] 502.16.1 Design. Indoor
For indoor locations shall be ventilated utilizing air supply inlets and exhaust outlets for mechanical ventilation shall be
arranged to provide uniform uniformly distributed air movement to the extent practical. Inlets shall be with inlets uniformly
arranged on exterior walls near floor level. Outlets shall be and outlets located at the high point of the room in exterior walls or
the roof.
Ventilation shall be by a continuous mechanical ventilation system or by a mechanical ventilation system activated by a
continuously monitoring natural gas detection system, or for hydrogen, a continuously monitoring flammable gas detection
system, each activating at a gas concentration of 25 percent of the lower flammable limit (LFL). In all cases, the system shall
shut down the fueling system in the event of failure Failure of the ventilation system shall cause the fueling system to shut
down.
The exhaust ventilation rate shall be not less than 1 cubic foot per minute [0.03 m3/minute] per 12 cubic feet [0.00138 m
0.34m3/(s • m3)] of room volume.
Commenter's Reason: F75-16 was approved as submitted and included a complete rewrite of IFC gas detection system
requirements. The proposal did not include some of the changes needed for correlation of corresponding IBC gas detection
system requirements. This public comment makes those additional changes, all of which are denoted with [F] designations as
being maintained by the IFC committee. With the exception of correcting a single item in IFC Section 6005.5 that was not
copied when the original proposal was entered into cdpACCESS changes are for code correlation and clean-up with no
intended technical changes to what was already approved in the original proposal and current IFC/IBC/IMC requirements,
including:
1. Changes to Section 415.5.3, which relate to supervision and monitoring, improve correlation with source requirements in IFC
Sections 5004.10 and 5005.1.6.
2. Changes to Section 415.5.4 add recognition of standby power to improve correlation with source requirements in IFC
Sections 5004.7 and 5005.1.5, which allow standby power in lieu of emergency power in most cases.
3. IFC Section 604.2.2 and IBC Section 2702.2.1 are being deleted because "emergency alarm systems" relate exclusively to
hazardous materials storage and use and to semi-conductor manufacturing occupancies. Requirements for these occupancies
are already provided by IFC Sections 604.2.8 and 604.2.14 and IBC Sections 2702.2.8 and 2702.2.14.
4. IBC Section 2702.2.6 is being added to correlate with the new IFC Section 604.2.4, which was added by the original F75-16
proposal.
5. IFC Section 916.7 is being revised to clarify that HPM toxic gases are covered by Item 1, not Item 2.
6. IFC Section 606.8.1 is being revised to correlate with the referenced requirement in Section 606.9.1, which also addresses
the detector's upper detection limit.
7. Changes to IMC 502.16.1 are for correlation with IFC 2311.7.1.1. Also note that both sections were correlated with the
revisions made in F274-16.

F75-16
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F79-16
IFC: 604.1.2 (IBC [F] 2702.1.2) (New).
Proposed Change as Submitted
Proponent : Vickie Lovell, InterCode Incorporated, representing 3M (vickie@intercodeinc.com)
2015 International Fire Code
Add new text as follows:
604.1.2 (IBC [F] 2702.1.2) Fuel line piping protection. Fuel lines supplying a generator set inside a building shall be
separated from areas of the building other than the room the generator is located in by an approved method, or an assembly
that has a fire-resistance rating of not less than 2 hours. Where the building is protected throughout with an automatic sprinkler
system installed in accordance with Section 903.3.1.1, the required fire-resistance rating shall be reduced to 1 hour.
Reason: This proposal is intended to require fuel lines supplying a generator set inside a building to be separated with fireresistance-rated construction from areas of the building other than in the room in which the generator is located. It mirrors the
text that was approved for the 2015 IBC in Section 403.4.8.2 for high-rises and was overwhelmingly supported by the ICC
membership.
This proposal extends the requirement to any building that has a generator that is separated from the rest of the building. It is
common for diesel-fueled generators to supply the generators with a day tank and resupply the day tank via remote fuel oil
tanks. The fuel line piping from those remote tanks to the generator can be exposed to the same fire incident that the
generator has been protected against. Loss of the fuel line due to fire exposure has the same impact as loss of the generator
itself.
The wording only refers to "fuel lines" to also provide protection in those cases where a gaseous fuel supply is approved for
use.

Cost Impact: Will increase the cost of construction
This requirement for protection of the fuel lines supplying stationary generators already applies to high-rise buildings. This
proposal, if approved, would require labor to install generic materials or a proprietary system to protect fuels lines in all
buildings with stationary generators
F79-16 : 605.1.2
(NEW)LOVELL12586
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was seen as over restrictive and too far reaching. The concerns related to the fact that the
requirements would include all occupancies, all types of construction and not necessarily relate to the ratings required for the type
of construction. Also there was concern that this would include supply piping that is normally empty.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Amanda Hickman, InterCode Incorporated, representing 3M (amanda@intercodeinc.com) requests
Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
604.1.2 Installation. Emergency power systems and standby power systems shall be installed in accordance with the
International Building Code, NFPA 70, NFPA 110 and NFPA 111.
Piping that supplies the required fuel supply to a standby or emergency generator in a high-rise building shall be separated
from areas of the building other than the room the generator is located in by one of the following methods:
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1. A 2-hour rated fire-resistant pipe-protection system listed in accordance with UL 1489, or
2. An assembly that has a fire-resistant rating of not less than 2 hours.
Exception: Where the building is protected throughout with an automatic sprinkler system installed in accordance with
Section 903.3.1.1, the required fire-resistance rating shall be reduced to 1 hour.

2015 International Building Code
[F] 2702.1.2 Electrical. Installation Emergency power systems and standby power systems required by this code or the
International Fire Code shall be installed in accordance with the International Fire Code, NFPA 70, NFPA 110 and NFPA 111.
Piping that supplies the required fuel supply to a standby or emergency generator in a high-rise building shall be separated
from areas of the building other than the room the generator is located in by one of the following methods:
1. A 2-hour rated fire-resistant pipe-protection system listed in accordance with UL 1489, or
2. An assembly that has a fire-resistant rating of not less than 2 hours.
Exception: Where the building is protected throughout with an automatic sprinkler system installed in accordance with
Section 903.3.1.1, the required fire-resistance rating shall be reduced to 1 hour.
Commenter's Reason: This proposal is intended to require fuel lines supplying a generator set inside a building to be
separated with fire-resistance-rated construction from areas of the building other than in the room in which the generator is
located. It also combines the purpose and intent of both F79 and F378 into one public comment, including the introduction of a
new UL standard as proposed in F378.
The original proposal on F79 was recommended for disapproval because it would have applied to all buildings; however, this
modification limits the requirement to high-rise buildings. With this revision, it mirrors the text that was approved for the 2015
IBC in Section 403.4.8.2 for high-rises and was overwhelmingly supported by the ICC membership.
It is common for diesel-fueled generators to supply the generators with a day tank and resupply the day tank via remote fuel oil
tanks. The fuel line piping from those remote tanks to the generator can be exposed to the same fire incident that the generator
has been protected against. Loss of the fuel line due to fire exposure has the same impact as loss of the generator itself.
The original proposal on F378 was intended to introduce a new standard into the International Fire Code for piping systems
that convey combustible liquids, which is applicable to this proposal. Products that could comply with the section, when
required, are traditionally some variation of fire-resistance-rated horizontal or vertical shaft enclosures, or a fire-resistant pipeprotection system tested in accordance with UL 1489. The public comment would require that such fire resistant systems are
tested to UL 1489, and installed in accordance with the manufacturer's installation instructions.
At the time of the ICC deadline for proposals in January 2016, this standard was a UL Outline of Investigation. Since that time,
it has completed the ANSI consensus standard process.

Analysis: UL 1489-2015 Outline of Investigation for Fire Resistant Pipe Protection Systems Carrying Combustible Liquids was
supplied by the proponent as a consensus draft of Standard UL1489 in conjunction with Code Change Proposal #F378-16.
The standard has been completed and is available at UL 1489 (http://www.comm-2000.com/ProductDetail.aspx?
UniqueKey=29773).
Public Comment 2:
Proponent : Vickie Lovell, InterCode Incorporated, representing 3M (vickie@intercodeinc.com) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
604.1.2 (IBC [F] 2702.1.2) Fuel line piping protection. Fuel lines supplying a generator set inside a high-rise building shall
be separated from areas of the building other than the room the generator is located in by an approved method, or an assembly
that has a fire-resistance rating of not less than 2 hours. Where the building is protected throughout with an automatic sprinkler
system installed in accordance with Section 903.3.1.1, the required fire-resistance rating shall be reduced to 1 hour.
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Commenter's Reason: This proposal is intended to require fuel lines supplying a generator set inside a high-rise building to
be separated with fire-resistance-rated construction from areas of the building other than in the room in which the generator is
located. The original proposal would have applied to all buildings; however, this modification limits the requirement to high-rise
buildings. With this revision, it exactly mirrors the text that was approved for the 2015 IBC in Section 403.4.8.2 for high-rises
and was overwhelmingly supported by the ICC membership.
It is common for diesel-fueled generators to supply the generators with a day tank and resupply the day tank via remote fuel oil
tanks. The fuel line piping from those remote tanks to the generator can be exposed to the same fire incident that the generator
has been protected against. Loss of the fuel line due to fire exposure has the same impact as loss of the generator itself. The
wording only refers to "fuel lines" to also provide protection in those cases w here a gaseous fuel supply is approved for use.
This public comment is intended to correlate the 2015 IFC with the 2015 IBC section that contains the following new text in
Chapter 4:
[F] 403.4.8.2 Fuel line piping protection. Fuel lines supplying a generator set inside a building shall be separated from
areas of the building other than the room the generator is located in by an approved method or assembly that has a fireresistance rating of not less than 2 hours. Where the building is protected throughout with an automatic sprinkler system
installed in accordance with Section 903.3.1.1 or 903.3.1.2, the required fire-resistance rating shall be reduced to 1 hour.

F79-16
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F80-16
IFC: 605.3.1.
Proposed Change as Submitted
Proponent : Jonathan Roberts (jonathan.roberts@ul.com)
2015 International Fire Code
Add new text as follows:
605.3.1 Labeling. Doors into electrical control panel rooms shall be marked with a plainly visible and legible sign stating
ELECTRICAL ROOM or similar approved wording. The disconnecting means for each service, feeder or branch circuit
originating on a switchboard or panelboard shall be legibly and durably marked to indicate its purpose unless such purpose is
clearly evident. Buildings or structures supplied by more than one power source shall be marked to indicate the presence of all
power sources in accordance with NFPA 70.
Reason: The current IFC does not specifically address providing markings to identify multiple powers sources. Multiple power
sources are becoming a more common hazard to first responders. Understanding that buildings or structures fed from multiple
power sources is a hazard to first responders. It is important to know where the building or structure is supplied by alternate
energy sources. Without this marking, by just turning off the main disconnect, it may be assumed that the building or structure
has been fully deenergized. However there may still be energized systems that pose a serious hazard to first responders.
Cost Impact: Will not increase the cost of construction
There is no increase in cost as this marking is already required by NFPA 70.
F80-16 : 605.3.1ROBERTS11724
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal was disapproved with concern that the location of the signage was unclear. There was
concern that the building itself would need to be marked which did not appear to be the intent. More specificity was requested for
the location of the signage.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jonathan Roberts (jonathan.roberts@ul.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
605.3.1 Labeling. Doors into electrical control panel rooms shall be marked with a plainly visible and legible sign stating
ELECTRICAL ROOM or similar approved wording. The disconnecting means for each service, feeder or branch circuit
originating on a switchboard or panelboard shall be legibly and durably marked to indicate its purpose unless such purpose is
clearly evident. Buildings Where buildings or structures are supplied by more than one power source, markings shall be
marked to indicate the presence of provided at each service equipment location and at all interconnected electric power
production sources identifying all electric power sources at the premises in accordance with NFPA 70.
Commenter's Reason: The committee disapproved the proposal because they felt the location of the signage was unclear.
They also requested more specificity about the location of the signage. This comment addresses their concerns by including
applicable location information for the signage that is based on NFPA 70, Section 705.10 requirements.
F80-16
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F82-16
IFC: 605.5.
Proposed Change as Submitted
Proponent : Jonathan Roberts (jonathan.roberts@ul.com)
2015 International Fire Code
Add new text as follows:
605.5 Extension cords. Extension cords and flexible cords shall not be a substitute for permanent wiring and shall be listed
and labeled in accordance with UL 817. Extension cords and flexible cords shall not be affixed to structures, extended through
walls, ceilings or floors, or under doors or floor coverings, nor shall such cords be subject to environmental damage or physical
impact. Extension cords shall be used only with portable appliances. Extension cords marked for indoor use shall not be used
outdoors.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Add new standard. UL 817, Standard for Cord Sets and Power-Supply Cords with revisions through March 2015
Reason: This proposal allows fire code enforcers to require extension cords to be listed and labeled, which demonstrates they
have been investigated in accordance with recognized safety standards, and addresses hazards associated with non-listed
extension codes that may utilize undersized conductors and substandard construction. The proposal also addresses fire and
shock hazards associated with use of indoor use extension cords used in outdoor environments.
Cost Impact: Will not increase the cost of construction
This proposal simply clarifies the safety requirements for extension cords allowed for temporary use.
F82-16 : 605.5ROBERTS10751
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The proposal was approved as it provides a necessary listing standard for extension cords regardless of the
concern that the healthcare industry needs additional standards referenced for their industry.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org) requests Approve
as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
605.5 Extension cords. Extension cords and flexible cords shall not be a substitute for permanent wiring and shall be listed
and labeled in accordance with UL 817. Extension cords and flexible cords shall not be affixed to structures, extended through
walls, ceilings or floors, or under doors or floor coverings, nor shall such cords be subject to environmental damage or physical
impact. Extension cords shall be used only with portable appliances. Extension cords marked for indoor use shall not be used
outdoors.
Exception: Extensions cords and flexible cords in Group I-2 occupancies and ambulatory care facilities are not required to
be listed and labeled in accordance with UL 817.
Commenter's Reason: In nursing homes, hospitals and ambulatory care facilities, extension cords are required to comply with
UL60601-1, UL1363A or UL1363, depending on location and movement of equipment. This cycle does not allow for an
introduction of these new standards at this time. However, asking for compliance with UL817 would be a conflict with Center
for Medicare/Medicaid Services (CMS) requirements. Therefore, we are requesting an exception for these facilities. The
Adhoc Health Care Committee will come forward next cycle with a proposal to add criteria that Group I-2 facilities have to
comply with to match federal requirements.
F82-16
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F86-16 Part I
IFC: 605.11, 605.11.1.2, 605.11.1.2.1, 605.11.1.3.1, 605.11.2.
Proposed Change as Submitted
Proponent : William Brooks, Brooks Engineering, representing Photovoltaic Industry Code Council
(billbrooks7@sbcglobal.net)
2015 International Fire Code
605.11.1.2 Solar photovoltaic PV systems for Group R-3 buildings. Solar photovoltaic PV systems for Group R-3 buildings
shall comply with Sections 605.11.1.2.1 through 605.11.1.2.5.
Exception: These requirements shall not apply to structures designed and constructed in accordance with the
International Residential Code.
605.11.1.2.1 Size of solar photovoltaic PV array. Each photovoltaic PV array shall be limited to 150 feet (45 720 mm) by 150
feet (45 720 mm). Multiple arrays shall be separated by a 3-foot-wide (914 mm) clear access pathway.
605.11.2 Ground-mounted photovoltaic PV arrays. Ground-mounted photovoltaic PV arrays shall comply with Section
605.11 and this section. Setback requirements shall not apply to ground-mounted, free-standing photovoltaic PV arrays. A
clear, brush-free area of 10 feet (3048 mm) shall be required for ground-mounted photovoltaic PV arrays.
605.11 Solar photovoltaic power systems. Solar photovoltaic (PV) power systems shall be installed in accordance with
Sections 605.11.1 through 605.11.2, the International Building Code or International Residential Code, and NFPA 70.
605.11.1.3.1 Access. There shall be a minimum 6-foot-wide (1829 mm) clear perimeter around the edges of the roof.
Exception: Where either axis of the building is 250 feet (76 200 mm) or less, the clear perimeter around the edges of the
roof shall be permitted to be reduced to a minimum 4 foot wide (1290 mm).
Reason: The term "photovoltaic" is rarely used and is shortened to "PV" for ease of reference throughout NFPA 70 and should
be done throughout 605.11. The same change was set forth in another proposal related to 605.11 to establish the first use of
the term and acronym in that section.
Cost Impact: Will not increase the cost of construction
This is an editorial change.
F86-16 Part I :
605.11.1.2BROOKS13830
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: This proposal was approved as it was simply a terminology clean up to be consistent with industry. There
was a concern raised that this needs to be addressed throughout the codes for consistency.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Joseph Cain, representing Solar Energy Industries Association (SEIA) (JoeCainPE@gmail.com)
requests Disapprove.
Commenter's Reason: F86-16 is a two-part proposal. Part I was heard by the Fire Committee, and was Approved As
Submitted. However, the ROCAH expresses a concern that the abbreviation "PV" is introduced into the code in only certain
subsections by F86-16, it creates inconsistencies with many other sections of the IFC, IBC, and IRC that use "photovoltaic"
spelled out as a defined term. In considering this public comment, the reader should consider that although NFPA 70 (the NEC)
uses "PV" in many portions of the code, the I-codes do not. Proposal F86-16 Part I includes the abbreviation "PV" in only four
subsections of the IFC, and leaves all other occurrences of "photovoltaic" intact. In Committee discussion, this caused some
confusion.
The Part I committee reason is repeated below.
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Part I Committee Reason: This proposal was approved as it was simply a terminology clean up to be consistent with industry.
There was a concern raised that this needs to be addressed throughout the codes for consistency.
Part II was heard by the IRC-Building Code Committee. The IRC-B Committee disapproved F86-16 Part II, with the following
Committee Reason.
Part II Committee Reason: These changes are unnecessary and are not consistent throughout the code. Photovoltaic is a
defined term in the code and PV is not.
Until such time as a sweeping revision through all of the I-codes is attempted to make "PV" a common reference in these codes,
the Solar Energy Industries Association recommends disapproval of F86-16 Part I.

F86-16 Part I
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

F86-16 Part II
IRC: R324.3, R324.3.1, R324.4, R324.4.1, R324.5, R324.5.1, R324.6, R324.6.1.
Proposed Change as Submitted
Proponent : William Brooks, Brooks Engineering, representing Photovoltaic Industry Code Council
(billbrooks7@sbcglobal.net)
2015 International Residential Code
R324.3 Photovoltaic systems. Photovoltaic (PV) systems shall be designed and installed in accordance with Sections
R324.3.1 through R324.6.1 and NFPA 70. Inverters shall be listed and labeled in accordance with UL 1741. Systems
connected to the utility grid shall use inverters listed for utility interaction.
R324.3.1 Equipment listings. Photovoltaic
PV panels and modules shall be listed and labeled in accordance with UL 1703.
R324.4 Rooftop-mounted photovoltaic systems. Rooftop-mounted photovoltaic PV panel systems installed on or
above the roof covering shall be designed and installed in accordance with Section R907.
R324.4.1 Roof live load. Roof structures that provide support for photovoltaic PV panel systems shall be designed for
applicable roof live load. The design of roof structures need not include roof live load in the areas covered by photovoltaic
panel systems. Portions of roof structures not covered by photovoltaic PV panels shall be designed for roof live load. Roof
structures that provide support for photovoltaic PV panel systems shall be designed for live load, LR, for the load case
where the photovoltaic PV panel system is not present.
R324.5 Building-integrated photovoltaic systems. Building-integrated photovoltaic PV systems that serve as roof
coverings shall be designed and installed in accordance with Section R905.
R324.5.1 Photovoltaic PV shingles. Photovoltaic
PV shingles shall comply with Section R905.16.
R324.6 Ground-mounted photovoltaic PV systems. Ground-mounted photovoltaic PV systems shall be designed and
in-stalled in accordance with Section R301.
R324.6.1 Fire separation distances. Ground-mounted photovoltaic PV systems shall be subject to the fire separation
distance requirements determined by the local jurisdiction.
Reason: The term "photovoltaic" is rarely used and is shortened to "PV" for ease of reference throughout NFPA 70 and
should be done throughout 605.11. The same change was set forth in another proposal related to 605.11 to establish the
first use of the term and acronym in that section.
Cost Impact: Will not increase the cost of construction
This is an editorial change.
F86-16 Part II :
R324.3BROOKS13831
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: These changes are unnecessary and are not consistent throughout the code. Photovoltaic is a defined
term in the code and PV is not.
Assembly Action:
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F89-16 Part I
IFC: 605.11.3 (New), 605.11.3.1 (New), 605.11.3.1(1) (New), 605.11.3.1(2) (New), 605.11.3.1.1 (New), 605.11.3.1.2 (New),
605.11.3.2 (New), 605.11.3.3 (New).
Proposed Change as Submitted
Proponent : William Brooks, Brooks Engineering, representing Photovoltaic Industry Code Council
(billbrooks7@sbcglobal.net)
2015 International Fire Code
Add new text as follows:
605.11.3 Buildings with Rapid Shutdown Buildings with solar PV systems, shall have permanent labels in accordance
with Sections 605.11.3.1 through 605.11.3.3.
605.11.3.2 Buildings with more than one rapid shutdown type. For buildings that have PV systems with both rapid
shutdown types or a PV system with a rapid shutdown type and a PV system with no rapid shutdown, a detailed plan view
diagram of the roof shall be provided showing each different PV system and a dotted line around areas that remain energized
after the rapid shutdown switch is operated.
605.11.3.3 Rapid shutdown switch. A rapid shutdown switch shall have a label located not greater than 1 meter (3 ft) from
the switch that states the following: RAPID SHUTDOWN SWITCH FOR SOLAR PV SYSTEM
605.11.3.1 Rapid shutdown type. The type of PV system rapid shutdown shall be labeled with one of the following:>
1. For PV systems that shutdown the array and conductors leaving the array a label shall be provided. The first two lines of
the label shall be capitalized characters with a minimum height of 9.5 mm (3⁄8 in.) in black on yellow background and the
remaining characters shall be capitalized with a minimum height of 4.8 mm (3/16 in.) in black on white background. The label
shall be in accordance with Figure 605.11.3.1(1) and state the following:
SOLAR PV SYSTEM IS EQUIPPED WITH RAPID SHUTDOWN
TURN RAPID SHUTDOWN SWITCH TO THE "OFF" POSITION
TO SHUTDOWN PV SYSTEM AND REDUCE SHOCK HAZARD IN ARRAY.
2. For PV systems that only shutdown conductors leaving the array a label shall be provided. The first two lines of the label
shall be capitalized characters with a minimum height of 9.5 mm (3⁄8 in.) in white on red background and the remaining
characters shall be capitalized with a minimum height of 4.8 mm (3/16 in.) in black on white background.The label shall be in
accordance with Figure 605.11.3.1(2) and state the following:
SOLAR PV SYSTEM IS EQUIPPED WITH RAPID SHUTDOWN
TURN RAPID SHUTDOWN SWITCH TO THE "OFF" POSITION
TO SHUTDOWN CONDUCTORS OUTSIDE THE ARRAY. CONDUCTORS IN ARRAY REMAIN ENERGIZED IN
SUNLIGHT.
605.11.3.1.2 Location. The rapid shutdown label in 605.11.3.1 shall be located not greater than 1 meter (3 ft) from the
service disconnecting means to which the PV systems are connected, and shall indicate the location of all identified rapid
shutdown switches if not at the same location.
605.11.3.1.1 Diagram The labels in 605.11.3.1 shall include a simple diagram of a building with a roof. Diagram sections in
red signify sections of the PV system that are not shutdown when the rapid shutdown switch is turned off.
FIGURE 605.11.3.1(2)
LABEL FOR PV SYSTEMS THAT ONLY SHUTDOWN CONDUCTORS LEAVING THE ARRAY
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FIGURE 605.11.3.1(1)
LABEL FOR PV SYSTEMS THAT REDUCE SHOCK HAZARD WITHIN ARRAY AND SHUTDOWN CONDUCTORS
LEAVING ARRAY

Reason: These new marking requirements for Rapid Shutdown PV systems were initially developed by the NFPA Fire Fighter
Safety and PV Systems Task Group that was reorganized in December of 2014. This collaborative Task Group is working on
proposals for NFPA1, NFPA70, and other related documents. This Task Group is made up of over 20 participants from Code
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Making Panel 4 of the NFPA70, the solar industry, the fire service, the insurance industry, test laboratories, and other relevant
stakeholders.
The Rapid Shutdown marking requirements proposed in this second revision input includes the language for these signs and
greyscale figures of the color signs to print in the Code. Actual examples of these signs will exist in the handbook of the 2017
NEC Handbook for section 690.56(C) and the Annex of NFPA1, 2018 edition. The signs are provided in the attachment so that
reviewers can visualize what the signs are intended to look like.
Two different signs are required on buildings depending on what type of rapid shutdown system is on the building. Systems
with multiple rapid shutdown types will be required to have a detailed directory since a simple sign will not be sufficient to clarify
the levels of hazard on the roof.
Lastly, all switches that are intended to be used as rapid shutdown switches shall be labeled with the words, "RAPID
SHUTDOWN SWITCH FOR SOLAR PV SYSTEM."

Cost Impact: Will increase the cost of construction
The manufacturing of signs and applying those signs at the appropriate locations does add a small cost to a solar PV system.
This cost is appropriate given value of helping emergency responders understand the level of hazard they will encounter with a
PV system.
F89-16 Part I :
605.11.3 (NEW)BROOKS13832
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: The provisions need work but having this as a starting point is necessary. The fire department needs to
understand what they are dealing with in terms of the types of systems. The NEC currently does not address this signage. There
were some concerns such as how the scoping section relates to the requirements within the section and general concerns with
how the section is written.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.
Commenter's Reason: There are requirements for PV rapid shutdown signage in the 2014 NEC. It will be problematic if this
code has different requirements than the NEC.
F89-16 Part I
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F89-16 Part II
IRC: R324.4 (New), R324.4.1 (New), R324.4.1(1) (New), R324.4.1(2) (New), R324.4.1.1 (New), R324.4.1.2 (New), R324.4.2
(New), R324.4.3 (New).
Proposed Change as Submitted
Proponent : William Brooks, Brooks Engineering, representing Photovoltaic Industry Code Council
(billbrooks7@sbcglobal.net)
2015 International Residential Code
Add new text as follows:
R324.4 Buildings with Rapid Shutdown. Buildings with solar PV systems shall have permanent labels in accordance with
Sections R324.4.1 through R324.4.3.3
R324.4.1 Rapid shutdown type. The type of PV system rapid shutdown shall be labeled with one of the following:>
1. For PV systems that shutdown the array and conductors leaving the array a label shall be provided. The first two lines of
the label shall be capitalized characters with a minimum height of 9.5 mm (3⁄8 in.) in black on yellow background and the
remaining characters shall be capitalized with a minimum height of 4.8 mm (3/16 in.) in black on white background. The label
shall be in accordance with Figure 605.11.3.1(1) and state the following:
SOLAR PV SYSTEM IS EQUIPPED WITH RAPID SHUTDOWN
TURN RAPID SHUTDOWN SWITCH TO THE "OFF" POSITION
TO SHUTDOWN PV SYSTEM AND REDUCE SHOCK HAZARD IN ARRAY.
2. For PV systems that only shutdown conductors leaving the array a label shall be provided. The first two lines of the label
shall be capitalized characters with a minimum height of 9.5 mm (3⁄8 in.) in white on red background and the remaining
characters shall be capitalized with a minimum height of 4.8 mm (3/16 in.) in black on white background.The label shall be in
accordance with Figure 605.11.3.1(2) and state the following:
SOLAR PV SYSTEM IS EQUIPPED WITH RAPID SHUTDOWN
TURN RAPID SHUTDOWN SWITCH TO THE "OFF" POSITION
TO SHUTDOWN CONDUCTORS OUTSIDE THE ARRAY. CONDUCTORS IN ARRAY REMAIN ENERGIZED IN
SUNLIGHT.
R324.4.1.1 Diagram. The labels in R324.4.1 shall include a simple diagram of a building with a roof. Diagram sections in red
signify sections of the PV system that are not shutdown when the rapid shutdown switch is turned off.
R324.4.1.2 Location. The rapid shutdown label in R324.4.1 shall be located not more than 1 meter (3 ft) from the service
disconnecting means to which the PV systems are connected, and shall indicate the location of all identified rapid shutdown
switches if not at the same location.
R324.4.2 Buildings with more than one rapid shutdown type. For buildings that have PV systems with both rapid
shutdown types or a PV system with a rapid shutdown type and a PV system with no rapid shutdown, a detailed plan view
diagram of the roof shall be provided showing each different PV system and a dotted line around areas that remain energized
after the rapid shutdown switch is operated.
R324.4.3 Rapid shutdown switch. A rapid shutdown switch shall have a label located not more than 1 meter (3 ft) from the
switch that states the following: RAPID SHUTDOWN SWITCH FOR SOLAR PV SYSTEM

FIGURE R324.4.1(1)
LABEL FOR PV SYSTEMS THAT REDUCE SHOCK HAZARD WITHIN ARRAY AND SHUTDOWN CONDUCTORS
LEAVING ARRAY
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FIGURE R324.4.1(2)
LABEL FOR PV SYSTEMS THAT ONLY SHUTDOWN CONDUCTORS LEAVING THE ARRAY

Reason: These new marking requirements for Rapid Shutdown PV systems were initially developed by the NFPA Fire Fighter
Safety and PV Systems Task Group that was reorganized in December of 2014. This collaborative Task Group is working on
proposals for NFPA1, NFPA70, and other related documents. This Task Group is made up of over 20 participants from Code
Making Panel 4 of the NFPA70, the solar industry, the fire service, the insurance industry, test laboratories, and other relevant
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stakeholders.
The Rapid Shutdown marking requirements proposed in this second revision input includes the language for these signs and
greyscale figures of the color signs to print in the Code. Actual examples of these signs will exist in the handbook of the 2017
NEC Handbook for section 690.56(C) and the Annex of NFPA1, 2018 edition. The signs are provided in the attachment so that
reviewers can visualize what the signs are intended to look like.
Two different signs are required on buildings depending on what type of rapid shutdown system is on the building. Systems
with multiple rapid shutdown types will be required to have a detailed directory since a simple sign will not be sufficient to clarify
the levels of hazard on the roof.
Lastly, all switches that are intended to be used as rapid shutdown switches shall be labeled with the words, "RAPID
SHUTDOWN SWITCH FOR SOLAR PV SYSTEM."

Cost Impact: Will increase the cost of construction
The manufacturing of signs and applying those signs at the appropriate locations does add a small cost to a solar PV system.
This cost is appropriate given value of helping emergency responders understand the level of hazard they will encounter with a
PV system.
F89-16 Part II :
R324.4 (NEW)BROOKS13833
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: These electrical requirements do not belong in the International Residential Code. They are more
appropriate for NFPA 70. In any case, such requirements should be finalized by in the National Electrical Code before being
considered for inclusion in the International Residential Code.
Assembly Motion:
Online Vote Results:
Support: 50.17% (147) Oppose: 49.83% (146)
Assembly Action:

As Submitted
Successful
Approved as Submitted
Individual Consideration Agenda

Proponent : Assembly Motion requests Approve as Submitted.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Approve as Submitted was Successful by a vote of 50.17%
(147) to 49.83% (146) by eligible members online during the period of May 11 - May 26, 2016.
Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.
Commenter's Reason: There are requirements for PV rapid shutdown signage in the 2014 NEC. It will be problematic if this
code has different requirements than the NEC.
F89-16 Part II
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F93-16
IFC: , 606.13, 606.16, 606.17 (New), 606.17.1 (New), 606.17.2 (New), 606.17.3 (New), 606.17.4 (New).
Proposed Change as Submitted
Proponent : Jim Tidwell, Tidwell Code Consulting, representing Honeywell (jimtidwell@tccfire.com)
2015 International Fire Code
Add new text as follows:
606.13 Discharge location for refrigeration machinery room ventilation. Exhaust from mechanical ventilation systems
serving refrigeration machinery rooms containing flammable, toxic or highly toxic refrigerants, other than ammonia, capable of
exceeding 25 percent of the LFL or 50 percent of the IDLH shall be equipped with approved treatment systems to reduce the
discharge concentrations to those values or lower.
Exception: Refrigeration systems containing Group A2L complying with Section 606.17.
Revise as follows:
606.16 Electrical equipment. Where refrigerants of Groups A2, A3, B2 and B3, as defined in the International Mechanical
Code, are used, refrigeration machinery rooms shall conform to the Class I, Division 2 hazardous location classification
requirements of NFPA 70.
Exceptions:
Exception: 1. Ammonia machinery rooms that are provided with ventilation in accordance with Section 1106.3 of the
International Mechanical Code.
2. Machinery rooms for systems containing Group A2L refrigerants that are provided with ventilation in accordance with
Section 606.17.
Add new text as follows:
606.17 Group A2L Refrigerants Mechanical refrigeration systems using Group A2L refrigerants shall also comply
with Sections 606.17.1 and 606.17.4.
606.17.1 Machinery rooms. Machinery rooms with systems containing Group A2L refrigerants shall comply with Section
606.17.2 through 606.17.3
Exception: Machinery rooms conforming to the Class 1, Division 2, hazardous location classification requirements of NFPA 70.
606.17.2 Refrigerant detection system. The machinery room shall be provided with a refrigerant detection system. The
refrigerant detection system shall be in accordance with Section 606.8 and all of the following:
a. The detectors shall activate at or below a refrigerant concentration of 25% of the LFL.
b. Upon activation, the detection system shall activate the emergency ventilation system in Section 606.17.3
c. The detection, signaling and control circuits shall be supervised.
606.17.3 Emergency Ventilation System An emergency ventilation system shall be provided at the minimum exhaust rate
specified in Table 606.17.3 Shut down of the emergency ventilation system shall be by manual means.
Refrigerant
R32
R143a
R444A
R444B
R445A
R446A
R447A
R451A
R451B
R1234yf
R1234ze(E)
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TABLE 606.17.3
Q(m 3/sec)
15.4
13.6
6.46
10.6
7.83
23.9
23.8
7.04
7.05
7.80
5.92

Q(cfm)
32,600
28,700
13,700
22,400
16,600
50,700
50,400
15,000
15,000
16,600
12,600
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TABLE 606.17.3
606.17.4 Emergency Ventilation system discharge. The point of discharge to the atmosphere shall be located outside of
the structure at not less than 15 feet (4572 mm) above the adjoining grade level and not less than 20 feet (6096 mm) from any
window, ventilation opening or exit.
Reason: This proposal provides necessary changes to permit a new class of refrigerants with very low flammability
characteristics in refrigerant machinery rooms. This proposal leaves intact the code requirements for refrigerants elsewhere.
This change simply allows Group 2L refrigerants in refrigeration machinery rooms to comply with the current code
requirements for Group 1, Division 2 Electrical systems, or install detection and ventilation systems to mitigate the hazard. This
is similar to the mitigation scheme for many other hazardous operations, including repair garages (2311.4.3), hazardous
materials (dozens of expamles), compressed gases, corrosives, etc. This is a common and accepted mitigation scheme within
the IFC and other codes.
Federal agencies have begun limiting the use of refrigerants that have high global warming potential (GWP) properties.
Industry has responded by developing a number of replacement refrigerants. One of the characteristics of most of these
products is that they are minimally flammable. Proven protection schemes are available to mitigate the reduced risk posed by
these products, and are included in this code change proposal.
The codes (IMC, IFC, ASHRAE) have historically classified the flammability of refrigerants as Group 1 (nonflammable), Group 2
(moderately flammable), and Group 3 (highly flammable). Because the newly developed environmentally preferred refrigerants
present a significantly lower hazard than class 2 refrigerants, a new classification was established for them. The new
flammability classification is 2L. In addition to flammability, the codes classify refrigerants as either nontoxic (A) or toxic (B), The
new refrigerants are primarily classified as A2L - nontoxic, mildly flammable. Table 1103.1 in the IMC recognizes 2L refrigerants
as a sub-class of group 2.
The 2L refrigerants have a burning velocity of less than 10 cm/sec. The energy required for ignition is very high, and the
pressure rise is much less than refrigerants with a higher flammability, resulting in a far safer product than current Group 2
refrigerants. Historically, ammonia was the only widely used refrigerant with these burning characteristics. The IFC and other
codes recognize this, and have made a number of exceptions for ammonia. These exceptions are based upon the fact that its
burning characteristics reduce the risk of ignition, and the risk of damage should ignition occur is greatly reduced. These risks
are further reduced by code requirements for detection and ventilation. The fire history for ammonia is excellent where these
mitigation measures have been in place - the mitigation measures are working to minimize the fire risks associated with the
product.
This proposal provides similar mitigation measures for products with similar burning characteristics. The ventilation rates are
based upon research that clearly shows that the rates will maintain a safe environment in over 90% of the leaks. This level of
protection is more than adequate. Utilizing the same protection scheme for other 2L refrigerants provides the same level of
safety as that for ammonia, and adheres to the philosophy of maintaining a level playing field for industry. Below are some
graphs and charts showing the properties of various refrigerants under discussion:
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Specifically, the proposal includes:
606.13: adds a new exception for A2L refrigerants; the body of the paragraph already exempts ammonia from this requirement,
thus it's appropriate to exempt other 2L refrigerants, as the fire hazard is the same.
606.16: adds a new exception for A2L refrigerants; an exception already exists for ammonia and the code should treat all 2L's
similarly. The ventilation requirements are founded in published research.
606.17 contains the mitigation criteria for hazards associated with A2L refrigerants. This section requires that 2L refrigerants
used in machinery rooms to either meet Class 1, Division 2 electrical classification or be provided with early detection and
ventilation to dilute the refrigerant.
606.17.2 specifies the detection criteria for machinery rooms where A2L refrigerants are used; these requirements include
supervision of all circuits.
606.17.3 provides specific criteria for the ventilation requirements. These criteria, including the table, are founded in research
conducted by UTC/Carrier. This is widely accepted as the best research on the subject currently available. The ventilation
rates in the table are based upon the following formula:

Cost Impact: Will not increase the cost of construction
Currently, Group 2L refrigerants are treated as Group 2 refrigerants; this proposal provides an additional option for mitigating
the risks associated with these products, but does not prohibit the designer or owner from following current code requirements.
Because this is optional, it will not increase the cost of construction.
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F93-16 : 606.13TIDWELL11519
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
606.17.3 Emergency Ventilation System An emergency ventilation system shall be provided at the minimum exhaust rate
specified in ASHRAE 15 or Table 606.17.3 Shut down of the emergency ventilation system shall be by manual means.
Committee Reason: This proposal was approved as it provides the more specific requirements for A2L refrigerants that are not
yet specifically addressed by ASHRAE 15. The use of such refrigerants is becoming more wide spread with the changes to the
environmental requirements. The modification provides additional correlation with ASHRAE 15, where necessary, by providing a
specific reference to the standard. It was encouraged that as the next edition of ASHRAE 15 is finalized that further collaboration
on the use of A2L refrigerants is necessary in the IFC is necessary.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Phillip Johnson, representing self (phillip.johnson@daikinapplied.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Fire Code
606.17.3 Emergency Ventilation System An emergency ventilation system shall be provided at the minimum exhaust rate
specified in ASHRAE 15 or Table 606.17.3 . Shut down of the emergency ventilation system shall be by manual means.
Refrigerant
R32
R143a
R444A
R444B
R445A
R446A
R447A
R451A
R451B
R1234yf
R1234ze(E)

606.17.3
3
Q(m /sec)
15.4
13.6
6.46
10.6
7.83
23.9
23.8
7.04
7.05
7.80
5.92

Q(cfm)
32,600
28,700
13,700
22,400
16,600
50,700
50,400
15,000
15,000
16,600
12,600

Commenter's Reason: The values in Table 606.17.3 of proposal F93-16 are the same as an older ASHRAE Advisory Public
Review (APR) document dated December 2015 for a proposed addendum to ASHRAE Standard 15-2013. Those values are
now out of date and do not match the final values in proposed Addendum H to ASHRAE Standard 15-2013 that is expected to
go out for first Publication Public Review (PPR1) during August-September 2016. The final ASHRAE proposal revised some of
the values based on more recently published refrigerant property data from NIST. The changes only affected refrigerant blends
with certain pairs of refrigerant components in the blends, so not all table values w ere revised. Publishing Table 606.17.3 with
different values than ASHRAE Standard 15 would create unnecessary confusion during enforcement. (The final ASHRAE
addendum proposal also added six additional group A2L refrigerants that had received ASHRAE designation as of June 2016.)
If Addendum H to ASHRAE Standard 15-2013 is approved before the end of 2016, the ventilation exhaust rate information will
be included in ASHRAE Standard 15-2016 and there would be no need for Table 606.17.3. [This comment may be withdrawn
prior to consideration at the Public Comment Hearing if at a later date it becomes clear that the ASHRAE proposed addendum
is not expected to be approved and published. In that case, some incorrect values and missing values in Table 606.17.3 are
preferred to no values in either ASHRAE Standard 15-2016 or ICC IFC 2018.]
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Excerpt from the ASHRAE advisory public review draft (some values now out of date):
G.4 Table G.4 lists airflow calculated per G.1 for G.2 case (a).
[editorial note: this table is for A2L only as of this draft, all refrigerants will be added to the final table]
Table G.4 Machinery Room Ventilation Airflow

Bibliography: (ASHRAE) BSR/ASHRAE Addendum d to ANSI/ASHRAE Standard 15-2013, Advisory Public Review Draft,
Proposed Addendum d to Standard 15-2013, "Safety Standard for Refrigeration Systems", Second Public Review, December
2015. Accessed December 4, 2015, https://osr.ashrae.org/ (https://osr.ashrae.org/).

Analysis: It should be noted that the 2016 edition of ASHRAE 15 is included in code change proposal ADM94-16.
Public Comment 2:
Proponent : Phillip Johnson, Daikin Applied, representing self (phillip.johnson@daikinapplied.com) requests
Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
606.17.2 Refrigerant detection system. The machinery room shall be provided with a refrigerant detection system. The
refrigerant detection system shall be in accordance with Section 606.8 and all of the following:
a. The detectors shall activate at or below a refrigerant concentration of 25% of the LFL.
b. Upon activation, the detection system shall activate the emergency ventilation system in Section 606.17.3
c b. The detection, signaling and control circuits shall be supervised.
Commenter's Reason: Proposed Section 606.17.2(a.) requires that refrigerant detectors activate at or below 25% of the LFL
when using Group A2L refrigerants. This requirement will always be effectively superseded by Section 606.8, which requires
activation "at a value not greater than the corresponding TLV-TWA values shown in the International Mechanical Code for the
refrigerant classification", because the TLV-TWA for all group A2L refrigerants is much lower than 25% of the LFL.
If the original proposal would be further modified to always use 25% of LFL for A2L refrigerants, to not use the TLV-TWA value
for A2L refrigerants, then it would create a situation where the code is more stringent for A1 refrigerants than A2L refrigerants. If
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the intent of the proposer really is to relax the requirements and to allow higher refrigerant concentration before activating
refrigerant detectors, then it would make more sense for consistency to relax it for all refrigerants and to use the RCL instead of
the TLV-TWA (where the RCL per ASHRAE Standard 34 corresponds to the "amount of refrigerant per occupied space" found
in IMC Table 1103.1). However, this public comment does not advocate that approach at this time (not without further study or
research). One possible future solution is to use a two step approach, with a lower ventilation rate triggered by OEL (TLV-TWA)
to address less urgent small leaks where the relevant exposure time risk is on the order of hours or days, and a higher
"emergency" ventilation rate triggered by RCL.
Published research (Petersen et.al. 2012, Papas et.al. 2016) on machinery room ventilation has used the OEL (TLV-TWA) or a
fraction of the OEL as the set point to trigger ventilation. Petersen et.al. used TLV-TWA to trigger ventilation, or 10% of RCL
when no TLV-TWA value was available. Papas et.al. used 70% of OEL to trigger ventilation in their CFD study (exceeding the
code requirement by using a lower value). Private research by AHRI (AHRI 2013), but authorized for release to members of
ASHRAE SSPC 15 and SSPC34, also assumed an ASHRAE Standard 15-2010 compliant mechanical room for its risk
assessment, so it also assumed use of TLV-TWA as the trigger point for ventilation. I can find no technical justification to use
25% of the LFL for refrigerants in machinery room applications (notwithstanding the concept mentioned above, using a two step
or tiered approach). The current use of TLV-TWA (changing to OEL), a relatively low concentration, may occassionally lead to
nuisance trips related to small refrigerant leaks, but errs on the side of being conservatively safe; in the case of larger leaks,
due to catastrophic part rupture, TLV-TWA triggers ventilation slightly earlier and reduces the risk (for flammable refrigerants it
will reduce the flammable mass and reduce the time that a flammable mass exists).
For reference, review the values in IMC 2015 Table 1103.1 (and pending values for IMC 2018 Table 1103.1), and for additional
reference on relatively new A2L refrigerants also see ASHRAE Standard 34-2013 and published addenda as of June 2016.
Below are values for all currently available A2L refrigerants showing that TLV-TWA (OEL) is always much lower than 25% of
LFL.
safety group
TLV-TWA 1
OEL 2 25% of LFL 3
refrigerant

(ASHRAE 34-2013)

(ppm)

(ppm)

(ppm)

R-32
A2L
1000
1000
36000
R-143a
A2L
1000
1000
21000
R-1234yf
A2L
500
500
16000
R-1234ze(E) A2L
800
800
16000
R-444A
A2L
(2018) 850
850
21000
R-444B
A2L
(2018) 890 (Add. h) 890 (Add. h) 23000
R-445A
A2L
(2018) 930
930
16000
R-446A
A2L
(2018) 960 (Add. b) 960 (Add. b) 16000
R-447A
A2L
(2018) 900 (Add. c) 900 (Add. c) 16000
R-451A
A2L
(2018) 520 (Add. j) 520 (Add. j) 18000
R-451B
A2L
(2018) 530 (Add. k) 530 (Add. k) 18000
R-452B
A2L
(Add. af) 870 (Add. af) 30000
R-454A
A2L
(Add. s) 690 (Add. s) 16000
R-454B
A2L
(Add. t) 850 (Add. t) 19000
R-454C
A2L
(Add. z) 620 (Add. z) 19000
R-455A
A2L
(Add. v) 650 (Add. v) 30000
R-457A
A2L
(Add. ah) 650 (Add. ah) 15000
1 TLV-TWA value shown is the OEL per IMC 2015 Table 1103.1, and where indicated per M116-15 which was approved as
submitted and will be included in IMC 2018 Table 1103.1
2 OEL value shown is per ASHRAE Standard 34-2013, and where indicated per approved and published addendum to that
standard
3
value for 25% of LFL is approximate, taken as the RCL from ASHRAE 34-2013, and where indicated per approved and
published addendum to that standard; note that RCL for most flammable refrigerants is based on the FCL and that FCL = 25% x
LFL

Bibliography:
(AHRI) Final Report - AHRI 8005 "Risk Assessment of Class 2L Refrigerants in Chiller Systems", prepared by Bill Goetzler, Matt
Guernsey, & Collin Weber (July 2013). http://www.ahrinet.org/Resources/Research.aspx
(ASHRAE) ASHRAE Standard 34-2013 "Designation and Safety Classification of Refrigerants". ASHRAE published addenda b,
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c, h, j, k, s, t, v, z, af, ah to Standard 34-2013. https://www.ashrae.org/standards-research--technology/standards-addenda
(https://www.ashrae.org/standards-research--technology/standards-addenda)
(Papas et. al. 2016) Paul Papas, Shiling Zhang, Hai Jiang, Parmesh Verma, Ivan Rydkin, Richard Lord & Larry Burns (2016)
Computational fluid dynamics modeling of flammable refrigerant leaks inside machine rooms: Evaluation of ventilation mitigation
requirements, Science and Technology for the Built Environment, 22:4, 463-471, DOI: 10.1080/23744731.2016.1163240
(Petersen et.al. 2012) Ronald L. Petersen, Anke Beyer-Lout, and Scot K. Waye. 2012. Ventilation Requirements for
Refrigerating Machinery Rooms. ASHRAE Research Report 1448-TRP, ASHRAE, Atlanta (July 6, 2012).

Proponent : Richard Lord, representing United Technologies (richard.lord@carrier.utc.com) requests Disapprove.
Commenter's Reason: The original proposal as submitted recommended the adoption of a new A2L machine room ventilation
requirement that was extracted from a preliminary advisory public review document released by ASHRAE 15 for comments.
The ventilation requirements were based on work that United Technologies and Carrier did and were in the process of
releasing in a technical paper. Further work has been done and the procedure is being modified to account for low charge
systems where the proposed ventilation requirements are too high and excessive. This was premature and it is likely that the
requirements will be modified further before final release.
The floor modification is technical not correct and should be rejected. It proposes that either the new ventilation of ASHRE 15
ventilation be allowed, but the current ventilation requirements in ASHRAE 15 have been shown to not be sufficient and unsafe.
Although the proposal does address ventilation all the other changes that will be required to safely apply an A2L refrigerant
have not been included. It was noted that these are being proposed to the UMC but these changes were not approved and a
committee was formed to being to address. Implementing just the ventilation without the other changes will not be safe and the
complete package needs to be done. Some of these additional requirements need to still be developed and verified and in fact
ASHRAE/AHRI/DOE have established a project with 5.2 million of funding that will verify the safety of the various final proposal
during 2016 and 2017.
This proposal, although well intended to accelerate the process is premature and should be rejected until all the development
work and verification is done and a correct and complete proposal can then be developed and reviewed.

Proponent : Jim Tidwell, Tidwell Code Consulting, representing Honeywell (jimtidwell@tccfire.com) requests
Approve as Modified by Committee.
Commenter's Reason: I am in support of the committee recommendation, and urge the membership to uphold the
committees' vote. Please refer to the reason statement submitted with the original proposal for comprehensive reasoning on the
matter.
The committee approved this proposal with one small but very important amendment. The proposal provides an alternative
compliance pathh for some refrigerants that have been developed in response to federal agencies' efforts to phase down some
older, environmentally harmful refrigerants. The change is needed in order to recognize the low flammability characteristics of
these new refrigerants and to create a more fluid path to ASHRAE 15, which is the industry standard for these installations.
ASHRAE 15 is currently under revision, and it's unlikely that it will be published with updated information in time to be
referenced in the 2018 ICC codes.
This code change will bring closer harmonization between the IFC and ASHRAE 15; if, for some reason, the committee's
recommendation is overturned, the current requirement for Class I, Division II electrical equipment will be the only option for
ignition control. This is an unnecessary requirement when the refrigeration equipment rooms are equpped with refrigerant
detectors and ventilated according to established air flow amounts. The ventilation rates in the submittal are based upon peer
reviewed, published research conducted by experts in the field.
Disapproval of this code chage will guarantee a significant conflict with ASHRAE 15 and create unnecessary confusion in the
industry. The committee's decision was the correct one and should be upheld by the membership. Please vote to uphold the
committee.
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F94-16
IFC: 606.17 (New).
Proposed Change as Submitted
Proponent : Julius Ballanco, JB Engineering and Code Consulting, P.C., representing Daikin US (JBENGINEER@aol.com)
2015 International Fire Code
Add new text as follows:
606.17 Group A2L Refrigerants. Mechanical refrigeration systems using Group A2L refrigerants shall meet the requirements
for Group A2 refrigerants except where used in high probability systems for comfort cooling.
Reason: ASHRAE 34 created a subclass identified as A2L to recognize refrigerants that have a lower burning velocity
measurement. These refrigerants are considered safer than refrigerants that have a flammability classification of A2. The A2L
optional subclass is assigned to a refrigerant when the burning velocity is less than, or equal to, 3.9 inches per second or 10
cm per second when tested at 73.4° F.
The current Mechanical Code limits the use of A2 refrigerants to 6.6 pounds for comfort cooling purposes. However, the
Mechanical Code does not distinguish between A2 and A2L refrigerants.
This proposed change will allow the use of A2L refrigerants for comfort cooling in high probability systems, which are direct
systems. These are the common systems used in residential and commercial applications. A2L refrigerants are currently being
used for comfort cooling in many other countries, including Australia, New Zealand, Japan, and Indonesia, to name a few.
While the limitation in use was originally written for A2 and other refrigerants, it is inappropriate for A2L refrigerants. The
subclass A2L is a much safer refrigerant than A2 refrigerants. The fire potential is significantly reduced. As such, A2L
refrigerants should be permitted for high-probability systems used for human comfort.
In addition to a low burning velocity, A2L refrigerants used in residential systems typically use a quantity of refrigerant that
never approaches the lower flammability limit. If the concentration of refrigerant stays below the lower flammability limit, there is
no fire hazard at all associated with the refrigerant.

Cost Impact: Will not increase the cost of construction
The use of Group A2L refrigerants does not increase the cost of construction. A2L refrigerants are still an option for designers
and installers to use.
F94-16 : 606.17
(NEW)BALLANCO11778
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The concept of addressing this allowance for A2L refrigerants was acceptable but more work is necessary
on the format of the language. Also, correlation is needed with code change proposal F93-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Julius Ballanco, representing Daikin US (JBENGINEER@aol.com) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Fire Code
606.17 Group A2L Refrigerants Listed Systems. Mechanical refrigeration The amount of A2L refrigerant shall not be limited
to 6.6 pounds in listed systems using Group A2L refrigerants shall meet the requirements for Group A2 refrigerants except
where used in high probability systems for comfort cooling. The maximum amount of A2L refrigerant for listed systems used for
comfort cooling shall be based on the amount of refrigerant per occupied space in accordance with the
InternationalMechanicalCode.
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Commenter's Reason: The initial language proposed was not clear in identifying the acceptance of new A2L refrigerants for
comfort cooling. This modification meets the intent of the Committee's comment regarding the need to clarify the allowable
maximum use of A2L refrigerant.
This proposed modification is consistent with the changes that are being finalized to ASHRAE 15. It is necessary to include this
requirement since A2L refrigerants are being used for comfort cooling in direct systems. These systems are listed by a third
party agency. The Mechanical Code requires the systems to be installed in accordance with the manufacturer's installation
instructions.
The International Mechanical Code already lists a number of A2L refrigerants in Table 1103.1. This table is used to determine
the maximum use of the refrigerant based on the volume of the area being cooled. This calculated value would be the upper
limit for the use of A2L refrigerants.
The newer category of A2L refrigerants are low global warming potential refrigerants that will replace the currently used
refrigerants in comfort cooling systems. The predominant refrigerant used today is R410a. It is anticipated that this refrigerant
will be removed from the market in the next 7 years. The code needs to be updated with the newer refrigerants to allow for the
smooth transition of comfort cooling systems that utilize low global warming potential refrigerants.

Proponent : Richard Lord, representing United Technologies (richard.lord@carrier.utc.com) requests Disapprove.
Commenter's Reason: I understand this proposal as disapproved but the overall initial proposal was trying to proposal that
for some high probability systems that an A2L refrigerant can be safely applied as an A1 refrigerant with no special modification
or mitigation. We have done considerable work in this area with CFD modeling, testing and risk evaluations and this is not a
safe approach. We do believe that A2L refrigerants can be safely applied by there is additional changes that need to be made
to the units, qualification, and application of the equipment in the field which are being developed in standards like the
IEC60335-2-40 and the new ASHRAE 15.2. But these standards are not ready for release and work is still underway to
develop the requirements, verify the by tests and models. Also critical to this is the development of new training procedures
and service practices.
If this is resubmitted it should be disapproved as the final requirements for mitigation and application will not be completed and
verified by testing that is planned by ASHRAE/AHRIDOE funded projects.
If the proposal is to allow application fo A2L as A2 this will essential be of no use for the high probability systems and is not
worth the effort.

F94-16
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F95-16
105.6.44 (New), 202, 202 (New), , [A] 105.7.2, 602.1, 608, (New), 608.1, 608.1 (New), 608.1.1 (New), 608.1.2 (New), 608.1.3
(New), 608.1.3.1 (New), 608.1.3.2 (New), 608.1.3.3 (New), 608.1.4 (New), 608.1.5 (New), 608.1.6 (New), 608.1..6 (New),
608.1.7 (New), 608.2 (New), 608.2.1 (New), 608.2.2 (New), 608.2.3 (New), 608.2.4 (New), 608.2.5 (New), 608.2.5.1 (New),
608.2.6 (New), 608.2.6.1 (New), 608.2.6.2 (New), 608.2.7 (New), 608.2.7.1 (New), 608.2.7.2 (New), 608.2.7.3 (New),
608.2.7.4 (New), 608.3 (New), 608.3.1 (New), 608.4 (New), 608.4.1 (New), 608.4.2 (New), 608.4.3 (New), 608.4.4 (New),
608.4.5 (New), 608.4.6 (New), 608.4.7 (New), 608.4.8 (New), 608.5 (New), 608.5.1 (New), 608.5.1.1 (New), 608.5.2 (New),
608.5.3 (New), 608.5.3.1 (New), 608.5.3.2 (New), 608.5.4 (New), 608.5.4.1 (New), 608.5.5 (New), 608.6 (New), 608.6.1
(New), 608.6.2 (New), 608.6.3 (New), 608.6.4 (New), 608.6.5 (New), 608.6.6 (New), 907.2.23 (IBC [F] 907.2.23); IBC [F]
307.1.1, 509
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
105.6.44 Stationary storage battery systems. A permit is required for the operation of a stationary storage battery system
regulated by Section 608.
Revise as follows:
SECTION 202 DEFINITIONS
BATTERY TYPES.
Lithium-ion Flow battery.. A type of storage battery that consists which includes chemical components dissolved in two
different liquids. Ion exchange, which provides the flow of lithium ions embedded electrical current, occurs through the
membrane while both liquids circulate in a carbon graphite or nickel metal-oxide substrate their own respective space. The
electrolyte is a carbonate mixture or a gelled polymer. The lithium ions are the charge carriers of the battery.
Lithium metal polymer Lead acid battery.A storage battery that is comprised of nonaqueous lead electrodes immersed
in sulphuric acid electrolyte.
Lithium-ion battery. A storage battery with lithium ions serving as the charge carriers of the battery. The electrolyte is a
polymer mixture of carbonates with an inorganic salt and can be in a liquid or a gelled polymer from. Lithiated metal oxide
is typically a cathode and forms of carbon or polymerized electrolytes, which provide ionic conductivity between lithiated
positive active material electrically separated from metallic graphite typically form the anode.
Lithium metal polymer battery. A storage battery that is similar to the lithium ion battery except that it has a lithium metal
anode in the place of the traditional carbon or lithiated negative active material graphite anode
.
Nickel cadmium (Ni-Cd) battery. An alkaline storage battery in which the positive active material is nickel oxide, the
negative contains cadmium and the electrolyte is potassium hydroxide.
Nonrecombinant Pre-engineered stationary storage battery system. An energy storage system consisting of
batteries, a battery management system, components and modules that are produced in a factory, designed to comprise
the system when assembled and shipped to the job site for assembly.
Prepackaged stationary storage battery system. An energy storage system consisting of batteries, a battery
management system, components and modules that is factory assembled and shipped as a complete unit for installation at
the job site.
Sodium-beta storage battery. A storage battery in also referred to as Na-beta batteries or NBBs which, under conditions
of normal use, hydrogen uses a solid beta-alumina electrolyte membrane that selectively allows sodium ion transport
between a positive electrode such as metal halide and oxygen gasses created by electrolysis are vented into the air
outside of the battery a negative sodium electrode.
Recombinant battery. A storage battery in which, under conditions of normal use, hydrogen and oxygen gases created by
electrolysis are converted back into water inside the battery instead of venting into the air outside of the battery.
Stationary storage battery. A group of electrochemical cells interconnected to supply a nominal voltage of DC power to a
suitably connected electrical load, designed for service in a permanent location. The number of cells connected in a series
determines the nominal voltage rating of the battery. The size of the cells determines the discharge capacity of the entire
battery. After discharge, it may be restored to a fully charged condition by an electric current flowing in a direction opposite
to the flow of current when the battery is discharged.
Valve-regulated lead-acid (VRLA) battery. A lead-acid battery consisting of sealed cells furnished with a valve that
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opens to vent the battery whenever the internal pressure of the battery exceeds the ambient pressure by a set amount. In
VRLA batteries, the liquid electrolyte in the cells is immobilized in an absorptive glass mat (AGM cells or batteries) or by the
addition of a gelling agent (gel cells or gelled batteries).
Vented (flooded) lead-acid battery. A lead-acid battery consisting of cells that have electrodes immersed in liquid
electrolyte. Flooded lead-acid batteries have a provision for the user to add water to the cell and are equipped with a
flame-arresting vent which permits the escape of hydrogen and oxygen gas from the cell in a diffused manner such that a
spark, or other ignition source, outside the cell will not ignite the gases inside the cell.
Delete without substitution:
202 BATTERY SYSTEM, STATIONARY LEAD ACID. A system which consists of three interconnected subsystems:
1. A lead-acid battery.
2. A battery charger.
3. A collection of rectifiers, inverters, converters and associated electrical equipment as required for a particular
application.
Add new definition as follows:
BATTERY SYSTEM, STATIONARY STORAGE. A rechargeable energy storage system consisting of electrochemical storage
batteries, battery chargers, controls, and associated electrical equipment designed to provide electrical power to a building.
The system is typically used to provide standby or emergency power, an uninterruptable power supply, load shedding, load
sharing or similar capabilities.
ENERGY MANAGEMENT SYSTEM. An electronic system protects stationary storage batteries from operating outside its safe
operating parameters, and generates alarm and trouble for off normal conditions.
STATIONARY BATTERY ARRAY – An arrangement of individual stationary storage batteries in close proximity to each other,
mounted on storage racks or in modules, battery cabinets or other enclosures.
Revise as follows:
[A] 105.7.2 Battery systems. A construction permit is required to install stationary storage battery systems having a liquid
capacity of more than 50 gallons (189 L) regulated by Section 608.
602.1 Definitions. The following terms are defined in Chapter 2:
BATTERY SYSTEM, STATIONARY LEAD-ACID STORAGE.
BATTERY TYPES.
COMMERCIAL COOKING APPLIANCES.
CRITICAL CIRCUIT.
EMERGENCY POWER SYSTEM.
HOOD.
Type I.
Type II.
REFRIGERANT.
REFRIGERATION SYSTEM.
STANDBY POWER SYSTEM.
SECTION 608 STATIONARY STORAGE BATTERY SYSTEMS
Note: The existing Sectin 608.1 through 608.9 are to be deleted.
Delete and substitute as follows:
608.1 Scope. Stationary storage battery systems having an electrolyte capacity of more than 50 gallons (189 L) for flooded
lead-acid, nickel cadmium (Ni-Cd) and valve-regulated lead-acid (VRLA), or more than 1,000 pounds (454 kg) for lithium-ion
and lithium metal polymer, used for facility standby power, emergency power or uninterruptible power supplies shall comply with
this section and Table 608.1.
Stationary storage battery systems having capacities exceeding the values shown in Table 608.1 shall comply with Section
608.1.2 through 608.6.6, as applicable.

BATTERY TECHNOLOGY

TABLE 608.1
BATTERY STORAGE SYSTEM THRESHOLD QUANTITIES.
CAPACITY a
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Lead acid, all types
Nickel cadmium (Ni-Cd)
Lithium, all types
Sodium, all types
Flow batteries b
Other batter technologies

70 KWh (252 Megajoules)
70 KWh (252 Megajoules)
20 KWh (72 Megajoules)
20 KWh (72 Megajoules)c
20 KWh (72 Megajoules)
10 KWh (36 Megajoules)

a. For batteries rated in Amp-Hours, KWh shall equal rated voltage times amp-hour rating divided by 1000
b. Shall include vanadium, zinc-bromine, polysulfide-bromide, and other flowing electrolyte type technologies
c. 70 KWh (252 Mega joules) for sodium-ion technologies
608.1.1 Permits. Permits shall be obtained for the installation and operation of stationary storage battery systems in
accordance with Sections 105.6.44 and 105.7.2.
608.1.2 Construction documents. The following information shall be provided with the permit application:

1.
2.
3.
4.
5.
6.
7.
8.

Location and layout diagram of the room in which the stationary storage battery system is to be installed
Details on hourly fire-resistant rated assemblies provided
Quantities and types of storage batteries and battery systems.
Manufacturer's specifications, ratings and listings of storage batteries and battery systems
Details on energy management systems
Location and content of signage
Details on fire suppression, smoke detection and ventilation systems.
Rack storage arrangement, including seismic support criteria.

608.1.3 Hazard mitigation analysis. A failure modes and effects analysis (FMEA) or other approved hazard mitigation
analysis shall be provided in accordance with Section 104.7.2 under any of the following conditions:
1. Battery technologies not specifically identified in Table 608.1 are provided.
2. More than one stationary storage battery technology is provided in a room or indoor area where there is a potential for
adverse interaction between technologies.
3. When allowed as a basis for increasing maximum allowable quantities. See 608.3.
608.1.3.1 Fault condition. The hazard mitigation analysis shall evaluate the consequences of the following failure modes,
and others deemed necessary by the fire code official. Only single failure modes shall be considered.
1.
2.
3.
4.
5.
6.
7.

Thermal runaway condition in a single battery storage rack, module or array.
Failure of any energy management system.
Failure of any required ventilation system.
Voltage surges on the primary electric supply.
Short circuits on the load side of the stationary battery storage system.
Failure of the smoke detection, fire suppression, or gas detection system.
Spill neutralization not being provided or failure of the secondary containment system.

608.1.3.2 Analysis approval. The fire code official is authorized to approve the hazardous mitigation analysis provided the
consequences of the hazard mitigation analysis demonstrate:
1. Fires or explosions will be contained within unoccupied battery storage rooms for the minimum duration of the fire
resistance rated walls identified in IBC table 509.1.
2. Fires and explosions in battery cabinets in occupied work centers will be detected in time to allow occupants within the
room to safely evacuate.
3. Toxic and highly toxic gases released during fires and other fault conditions shall not reach concentrations in access of
IDLH level in the building or adjacent means of egress routes during the time deemed necessary to evacuate from that
area.
4. Flammable gases released from batteries during charging, discharging and normal operation shall not exceed 25% of
their lower flammability limit (LFL).
5. Flammable gases released from batteries during fire, overcharging and other abnormal conditions shall not create an
explosion hazard that will injure occupants or emergency responders.
608.1.3.3 Additional protection measures. Construction, equipment and systems that are required for the stationary
storage battery system to comply with the hazardous mitigation analysis, including but not limited to those specifically described
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in Section 608.1, shall be installed, maintained and tested in accordance with nationally recognized standards and specified
design parameters.
608.1.4 Seismic and structural design. Stationary storage battery systems shall comply with the seismic design
requirements in Chapter 16 of the International Building Code, and shall not exceed the floor loading limitation of the building.
608.1.5 Vehicle impact protection. Where stationary storage battery systems are subject to impact by a motor vehicle,
including fork lifts, vehicle impact protection shall be provided in accordance with Section 312.
608.1.6 Combustible storage. Combustible materials not related to the stationary storage battery system shall not be stored
in battery rooms, cabinets or enclosures. Combustible materials in occupied work centers covered by Section 608.2.5 shall not
be stored less than 3 feet (915 mm) from battery cabinets.
608.1..6 Combustible storage. Combustible materials not related to the stationary storage battery system shall not be stored
in battery rooms, cabinets or enclosures. Combustible materials in occupied work centers covered by Section 608.2.5 shall not
be stored less than 3 feet (915 mm) from battery cabinets.
608.1.7 Testing, maintenance and repairs. Storage batteries and associated equipment and systems shall be tested and
maintained in accordance with the manufacturer's instructions. Any storage batteries or system components used to replace
existing units shall be compatible with the battery charger, energy management systems, other storage batteries, and other
safety systems. Introducing other types of storage batteries into the stationary storage battery system, or other types of
electrolytes into flow battery systems shall be treated as a new installation and require approval by the fire code official before
the replacements are introduced into service.
608.2 Location and construction. Rooms and areas containing stationary storage battery systems shall be designed,
located and constructed in accordance with this section.
608.2.1 Location. Stationary storage battery systems shall not be located in areas where the floor is located more than 75
feet (22 860 mm) above the lowest level of fire department vehicle access, or where the floor level is more than 30 feet (9144
mm) below the finished floor of the lowest level of exit discharge.
Exception: Installations on noncombustible rooftops of buildings exceeding 75 feet (22 860 mm) in height that do not
obstruct fire department rooftop operations shall be permitted where approved by the fire code official.
608.2.2 Separation. Rooms containing stationary storage battery systems shall be separated from other areas of the building
in accordance with Section 509.1 of the International Building Code. Battery systems shall be allowed to be in the same room
with the equipment they support.
608.2.3 Stationary battery arrays. Storage batteries, prepackaged stationary storage battery systems and pre-engineered
stationary storage battery systems shall be segregated into stationary battery arrays not exceeding 50 KWh (180 Mega joules)
each. Each stationary battery array shall be spaced a minimum three feet (914 mm) from other stationary battery arrays and
from walls in the storage room or area. The storage arrangements shall comply with Chapter 10.
Exceptions:
1. Lead acid storage battery arrays shall not exceed 250 KWh (900 Mega joules) each.
2. Listed pre-engineered stationary storage battery systems and prepackaged stationary storage battery systems shall not
exceed 150 KWh (540 Mega joules) each.
608.2.4 Separate rooms. Where stationary batteries are installed in a separate equipment room accessible only to
authorized personnel, they shall be permitted to be installed on an open rack for ease of maintenance.
608.2.5 Occupied work centers. Where stationary storage batteries are located in an occupied work center, they shall be
housed in a noncombustible cabinet or other enclosure to prevent access by unauthorized personnel.
608.2.5.1 Cabinets. Where stationary batteries are contained in cabinets in occupied work centers, the cabinet enclosures
shall be located within 10 feet (3048 mm) of the equipment that they support.
608.2.6 Signage Approved signs shall be provided on doors or in locations near entrances to stationary storage battery
system rooms and shall include the following or equivalent.
1. A minimum 8 in. (200 mm) wide and 6 in. (150 mm) high sign with:CAUTION, WARNING or DANGER
1.1.BATTERY ROOM ,
1.2.AUTHORIZED PERSONNEL ONLY, and
1.3.The additional markings required in Section 608.6 for the types of storage batteries contained within the room.
Exception: AUTHORIZED PERSONNEL ONLY markings are not required for entrances to occupied work centers complying
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with Section 608.2.5.
1. Hazard identification markings in accordance with NFPA 704.

608.2.6.1 Electrical disconnects. Where the stationary storage battery system disconnecting means is not within sight of the
main service disconnecting means, placards or directories shall be installed at the location of the main service disconnecting
means indicating the location of stationary storage battery system disconnecting means in accordance with NFPA 70.
608.2.6.2 Cabinet signage. Battery storage cabinets provided in occupied work centers in accordance with Section 608.2.5
shall have exterior labels that indicate CAUTION, BATTERY STORAGE CABINET, AUTHORIZED PERSONNEL ONLY, and
the additional markings required in Section 608.6 for the types of storage batteries contained within the cabinet.
608.2.7 Outdoor installations. Stationary storage battery systems located outdoors shall comply with this Section, in addition
to all applicable requirements of Section 608. Installations in outdoor enclosures or containers which can be occupied for
servicing, testing, maintenance and other functions shall be treated as battery storage rooms.
Exception: Stationary battery arrays in noncombustible containers shall not be required to be spaced three feet (914 mm) from
the container walls.
608.2.7.1 Separation. Stationary storage battery systems located outdoors shall be separated by a minimum five feet (1524
mm) from the following:
1.
2.
3.
4.
5.
6.
7.

Lot lines
Public ways
Buildings
Stored combustible materials
Hazardous materials
High-piled stock
Other exposure hazards

608.2.7.2 Means of egress. Stationary storage battery systems located outdoors shall be separated from any means of
egress as required by the fire code official to ensure safe egress under fire conditions, but in no case less than 10 feet (3048
mm).
608.2.7.3 Security of outdoor areas. Outdoor areas in which stationary storage battery systems are located shall be
secured against unauthorized entry and safeguarded in an approved manner.
608.2.7.4 Walk-in units Where a stationary storage battery system includes an outer enclosure, the unit shall only be entered
for inspection, maintenance and repair of batteries and electronics, and shall not be occupied for other purposes.
608.3 Maximum allowable quantities. Fire areas within buildings containing stationary storage batteries systems exceeding
the maximum allowable quantities in Table 608.3 shall comply with all applicable High Hazard Group H occupancy requirements
in this code and the International Building Code.
Exception: Where approved by the fire code official, areas containing stationary storage batteries that exceed the
amounts in Table 608.3 shall be permitted to be treated as incidental use areas and not Group H occupancies based on a
hazardous mitigation analysis in accordance with 608.1.3 and large scale fire and fault condition testing conducted or
witnessed and reported by an approved testing laboratory.

BATTERY TECHNOLOGY
Lead acid, all types
Nickel cadmium (Ni-Cd),
Lithium, all types
Sodium, all types
Flow batteries b
Other battery technologies

TABLE 608.3
MAXIMUM ALLOWABLE BATTERY QUANTITIES
MAXIMUM ALLOWABLE QUANTITIES a
600 KWh
600 KWh
600 KWh
600 KWh
600 KWh
200 KWh

GROUP H OCCUPANCY
Group H-4
Group H-4
Group H-2
Group H-2
Group H-2
Group H-2 c

a. For batteries rated in Amp-Hours, Watt-hours (Wh) shall equal rated battery voltage times the Amp-hour rating divided by
1000
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b. Shall include vanadium, zinc-bromine, polysulfide-bromide, and other flowing electrolyte type technologies
c. Shall be a Group H-4 occupancy if the fire code official determines that a fire or thermal runaway involving the battery
technology does not represent a significant fire hazard
608.3.1 Mixed battery systems. Where areas within buildings contain different types of storage battery technologies, the
total aggregate quantities of batteries shall be determined based on the sum of percentages of each battery type quantity
divided by the maximum allowable quantity of each battery type. If the sum of the percentages exceeds 100%, the area shall be
treated as a high-hazard Group H occupancy in accordance with Table 608.3.
608.4 Storage batteries and equipment. The design and installation of storage batteries and related equipment shall
comply with this sections 608.4.1 through 608.4.8.
608.4.1 Listings. Storage batteries and battery storage systems shall comply with all of the following:
1. Storage batteries shall be listed in accordance with UL 1973.
2. Prepackaged and pre-engineered stationary storage battery systems shall be listed in accordance with UL 9540.
Exception: Lead-acid batteries are not required to be listed.
608.4.2 Prepackaged and pre-engineered systems. Prepackaged and pre-engineered stationary storage battery systems
shall be installed in accordance with their listing and the manufacturer's instructions.
608.4.3 Energy management system. An approved energy management system shall be provided for monitoring and
balancing cell voltages, currents and temperatures within the manufacturer's specifications. The system shall transmit an alarm
signal to an approved location if potentially hazardous temperatures or other conditions such as short circuits, overvoltage
(overcharge) or under voltage (over discharge) are detected.
608.4.4 Battery chargers. Battery chargers shall be compatible with the battery chemistry and the manufacturer's electrical
ratings and charging specifications. Battery chargers shall be listed and labeled in accordance with the UL 1564 or provided as
part of a listed pre-engineered or prepackaged stationary storage battery system.
608.4.5 Inverters. Inverters shall be listed and labeled in accordance with UL 1741. Only inverters listed and labeled for utility
interactive system use and identified as interactive shall be allowed to operate in parallel with the electric utility power system
to supply power to common loads.
608.4.6 Safety caps. Vented batteries shall be provided with flame-arresting safety caps.
608.4.7 Thermal runaway. Where required by Section 608.6 storage batteries shall be provided with a listed device or other
approved method to prevent, detect and control thermal runaway.
608.4.8 Toxic and highly toxic gas. Stationary storage battery systems that have the potential to release toxic and highly
toxic materials during charging, discharging and normal use conditions shall comply with Chapter 60.
608.5 Suppression and detection systems. Suppression and detectionsystems shall be provided in accordance
with Sections 608.5.1 through 608.5.5.
608.5.1 Fire suppression systems. Rooms containing stationary storage battery systems shall be equipped with
an automatic sprinkler system installed in accordance with Section 903.3.1.1. Commodity classifications for specific
technologies of storage batteries shall be in accordance with Chapter 5 of NFPA 13. If the storage battery types are not
addressed in Chapter 5 of NFPA 13, the fire code official is authorized to approve the fire suppression system based on full
scale fire and fault condition testing conducted or witnessed and reported by an approved laboratory.
608.5.1.1 Alternative suppression systems. Battery systems that utilize water reactive materials shall be protected by an
approved alternative automatic fire- extinguishing system in accordance with Section 904. The system shall be listed for
protecting the type, arrangement and quantities of storage batteries in the room. The fire code official shall be permitted to
approve the alternate fire suppression system based on full scale fire and fault condition testing conducted or witnessed and
reported by an approved laboratory.
608.5.2 Smoke detection system. An approved automatic smoke detection system shall be installed in rooms containing
stationary storage battery systems in accordance with Section 907.2.
608.5.3 Mechanical ventilation. Where required by Section 608.6 or Section 608.1.4.3, ventilation of rooms containing
stationary storage battery systems shall be provided in accordance with the International Mechanical Code and the following:
1. The ventilation system shall operate continuously or be designed to operate upon activation of the gas detection
system.
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2. The system shall provide ventilation at a rate of not less than 1 cubic foot per minute (cfm) per square foot [0.00508
m3/(s • m2)] of floor area, but not less than 150 cfm (4 m3/min).
3. The exhaust system shall be designed to provide air movement across all parts of the floor for gases having a vapor
density greater than air and across all parts of the vault ceiling for gases having a vapor density less than air.
608.5.3.1 Cabinet ventilation. Where cabinets located in occupied spaces contain the storage batteries that are required by
Section 608.6 or 608.1.4.3 to be provided with ventilation, the cabinet shall be provided with mechanical ventilation in
accordance with Section 608.5.3.
608.5.3.2 Supervision. Required mechanical ventilation systems for rooms and cabinets containing storage batteries shall be
supervised by an approved central station, proprietary or remote station service or shall initiate an audible and visual signal at
an approved constantly attended on-site location.
608.5.4 Gas detection system. Where required by Section 608.6 or 608.1.4.3, rooms containing stationary storage battery
systems shall be protected by a continuous gas detection system. The gas detection system shall be designed to activate
where the level of flammable gas exceeds 25 percent of the lower flammable limit (LFL), or where the level of toxic or highly
toxic gases exceeds the permissible exposure limits (PEL).
608.5.4.1 System activation. Activation of the gas detection system shall result in all the following:
1.
2.
3.
4.

Initiation of distinct audible and visible alarms in the battery storage room.
Transmission of an alarm to an approved location.
De-energizing of the battery charger.
Activation of the mechanical ventilation system, where the system is interlocked with the gas detection system.

608.5.5 Spill control and neutralization. Where required by Section 608.6, approved methods and materials shall be
provided for the control and neutralization of spills of electrolyte or other hazardous materials in areas containing stationary
storage batteries containing free electrolyte as follows:
1. Spill control for battery systems containing more than 55 gallons (208 L) of electrolytes or other hazardous materials
shall be provided in accordance with section 5004.2.1.
2. Neutralization materials or methods shall be provided that are capable of neutralizing a spill of the total capacity from
the largest battery array or equipment to a pH between 5.0 and 9.0.
608.6 Specific battery type requirements. This section includes requirements applicable to specific types of storage
batteries. Stationary storage battery systems with more than one type of storage battery shall comply with requirements
applicable to each battery type.
608.6.1 Lead acid storage batteries. Stationary battery systems utilizing lead acid storage batteries shall comply with the
following:
1.
2.
3.
4.

Mechanical ventilation shall be provided in accordance with Section 608.5.3.
Spill control and neutralization shall be in accordance with Section 608.5.5.
Thermal runaway protection shall be provided for VRLA storage batteries in accordance with Section 608.4.7.
In addition to the signage required in Section 608.2.6, the text in Figure 608.6.1 shall be provided:
FIGURE 608.6.1
LEAD ACID STORAGE BATTERY SIGNAGE

608.6.2 Nickel cadmium (Ni-Cd) storage batteries. Stationary battery systems utilizing nickel cadmium (Ni-Cd) storage
batteries shall comply with the following:

1. Mechanical ventilation shall be provided in accordance with Section 608.5.3.
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2. Spill control and neutralization shall be in accordance with Section 608.5.5.
3. Thermal runaway protection shall be provided for valve regulated sealed nickel cadmium storage batteries in
accordance with Section 608.4.7.
4. In addition to the signage required in Section 608.2.6, the text in Figure 608.6.2 shall be provided.
FIGURE 608.6.2
NICKEL CADMIUM (NI-CD) BATTERY SIGNAGE

608.6.3 Lithium-ion storage batteries. Stationary battery systems utilizing lithium-ion storage batteries shall provide
signage in accordance with Section 608.2. and the text in Figure 608.6.3.
FIGURE 608.6.3
LITHIUM-ION BATTERY SIGNAGE

608.6.4 Sodium beta storage batteries. Stationary battery systems utilizing sodium beta storage batteries shall comply with
the following:
1. Mechanical ventilation shall be provided in accordance with Section 608.5.3.
2. In addition to the signage required in Section 608.2.6, the text in Figure 608.6.4 shall be provided.
FIGURE 608.6.4
SODIUM BETA BATTERY SIGNAGE

608.6.5 Flow storage batteries. Stationary battery systems utilizing flow storage batteries shall comply with the following:
1. Mechanical ventilation shall be provided in accordance with Section 608.5.3.
2. Spill control and neutralization shall be in accordance with Section 608.5.5.
3. In addition to the signage required in Section 608.2.6, the following text in Figure 608.6.5 shall be provided:
FIGURE 608.6.5
FLOW BATTERY SIGNAGE
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608.6.6 Other battery technologies. Stationary battery systems utilizing battery technologies other than those described in
Sections 608.6.1 through 608.6.5 shall comply with the following:
1. Continuous flammable gas detection systems shall be provided in accordance with Section 608.5.4 where the batteries
have the potential to produce toxic or highly toxic gases in the storage room or cabinet in excess of the permissible
exposure limits (PEL) during charging, discharging and normal system operation.
2. Mechanical ventilation shall be provided in accordance with Section 608.5.3.
3. Spill control and neutralization shall be in accordance with Section 608.5.5.
4. In addition to the signage required in Section 608.2.6, the marking shall identify the type of batteries present, describe
the potential hazards associated with the battery type, and indicate the room contains energized electrical circuits.
Revise as follows:
907.2.23 Battery rooms. An automatic smoke detection system shall be installed in areas containing stationary storage battery
systems with a liquid capacity of more than 50 gallons (189 L) as required in Section 608.
2015 International Building Code
Revise as follows:
[F] 307.1.1 Uses other than Group H. An occupancy that stores, uses or handles hazardous materials as described in one or
more of the following items shall not be classified as Group H, but shall be classified as the occupancy that it most nearly
resembles.
1. Buildings and structures occupied for the application of flammable finishes, provided that such buildings or areas
conform to the requirements of Section 416 and the International Fire Code.
2. Wholesale and retail sales and storage of flammable and combustible liquids in mercantile occupancies conforming to
the International Fire Code.
3. Closed piping system containing flammable or combustible liquids or gases utilized for the operation of machinery or
equipment.
4. Cleaning establishments that utilize combustible liquid solvents having a flash point of 140°F (60°C) or higher in closed
systems employing equipment listed by an approved testing agency, provided that this occupancy is separated from all
other areas of the building by 1-hour fire barriers constructed in accordance with Section 707 or 1hour horizontal
assemblies constructed in accordance with Section 711, or both.
5. Cleaning establishments that utilize a liquid solvent having a flash point at or above 200°F (93°C).
6. Liquor stores and distributors without bulk storage.
7. Refrigeration systems.
8. The storage or utilization of materials for agricultural purposes on the premises.
9. Stationary batteries utilized for facility emergency power, uninterruptable power supply or telecommunication facilities,
provided that the batteries are provided with safety venting caps and ventilation is provided in accordance with the
International Mechanical Code.
9. Stationary storage battery systems installed in accordance with the International Fire Code.
10.Corrosive personal or household products in their original packaging used in retail display.
11.Commonly used corrosive building materials.
12.Buildings and structures occupied for aerosol storage shall be classified as Group S-1, provided that such buildings
conform to the requirements of the International Fire Code.
13.Display and storage of nonflammable solid and nonflammable or noncombustible liquid hazardous materials in
quantities not exceeding the maximum allowable quantity per control area in Group M or S occupancies complying with
Section 414.2.5.
14.The storage of black powder, smokeless propellant and small arms primers in Groups M and R-3 and special industrial
explosive devices in Groups B, F, M and S, provided such storage conforms to the quantity limits and requirements
prescribed in the International Fire Code.
TABLE 509
INCIDENTAL USES
ROOM OR AREA
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Furnace room where any piece of equipment is over 400,000
Btu per hour input
Rooms with boilers where the largest piece of equipment is
over 15
psi and 10 horsepower
Refrigerant machinery room
Hydrogen fuel gas rooms, not classified as Group H

1 hour or provide automatic sprinkler system
1 hour or provide automatic sprinkler system
1 hour or provide automatic sprinkler system
1 hour in Group B, F, M, S and U occupancies; 2 hours in
Group A, E,
I and R occupancies.
2 hours and provide automatic sprinkler system

Incinerator rooms
Paint shops, not classified as Group H, located in occupancies
2 hours; or 1 hour and provide automatic sprinkler system
other than Group F
In Group E occupancies, laboratories and vocational shops not
1 hour or provide automatic sprinkler system
classified as Group H
In Group I-2 occupancies, laboratories not classified as Group
1 hour and provide automatic sprinkler system
H
In ambulatory care facilities, laboratories not classified as
1 hour and provide automatic sprinkler system
Group H
Laundry rooms over 100 square feet
1 hour or provide automatic sprinkler system
In Group I-2, laundry rooms over 100 square feet
1 hour
Group I-3 cells and Group I-2 patient rooms equipped with
1 hour
padded surfaces
In Group I-2, physical plant maintenance shops
1 hour
In ambulatory care facilities or Group I-2 occupancies, waste
and
linen collection rooms with containers that have an aggregate 1 hour
volume
of 10 cubic feet or greater
In other than ambulatory care facilities and Group I-2
occupancies, waste and linen collection rooms over 100
1 hour or provide automatic sprinkler system
square feet
In ambulatory care facilities or Group I-2 occupancies, storage
1 hour
rooms greater than 100 square feet
Stationary storage battery systems having an energy a liquid
electrolytecapacity greater than the threshold quantity
1 hour in Group B, F, M, S and U occupancies; 2 hours in
specified in Table 608.1 of the International Fire Code. of
more than 50 gallons for flooded lead-acid, nickel cadmium or Group A, E,
VRLA, or more than 1,000 pounds for lithium-ion and lithium
I and R occupancies.
metal polymer used for facility standby power, emergency
power or uninterruptable power supplies
2
For SI: 1 square foot = 0.0929 m , 1 pound per square inch (psi) = 6.9 kPa, 1 British thermal unit (Btu) per hour = 0.293 watts,
3
1 horsepower = 746 watts, 1 gallon = 3.785 L, 1 cubic foot = 0.0283 m .
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
UL 1564 Standard for Industrial Battery Chargers.
UL 1973 Standard for Batteries for Use in Light Electric Rail (LER) Applications and Stationary Applications
UL 9540 Standard for Energy Storage Systems and Equipment
Reason: When Section 608 was developed it primarily addressed hazards associated with stationary lead acid battery
systems used for standby and emergency power. Advancements in battery technologies have introduced a new generation of
battery technologies, such as lithium-ion and flow batteries, each with advantages and potential hazards.
Unfortunately the IFC/IBC have no specific requirements that regulate the use of these new battery technologies in
occupancies and buildings, including high-rise and underground buildings. At the same time societal needs for energy solutions
such as load shedding and load sharing, while well intentioned, have created a situation where thousands of pounds of storage
batteries, and millions was watt-hours of stored energy systems can be installed with little if any building or fire official
oversight.
Providing protection for these new technologies and the huge amounts of energy they store is something that needs to be
addressed through research, fire and fault condition testing, and the development of effective safety standards. Unfortunately
much of this working, such as determining the ability of fire suppression systems to control thermal runaway of a large storage
battery installation, still needs to be completed.
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This proposal provides a complete rewrite of Section 608 and is an integral part of an energy storage system (ESS) set of IFC
proposals. This proposal was developed with input from a Fire Code Action Committee Energy Storage System working group,
which consisted of industry, representatives of government agencies, and the fire service. Comments on selected portions of
the proposal:
105.7.2, 608.1.2, 608.1.3 A construction permit was added, along with details on the documentation needed to evaluate the
construction.
Section 202 Definitions of two terms used in this Section were added for clarification.
608.1.1, Table 608.1 The scope of this section was revised to (1) add new battery technologies, (2) use Kilowatt-hour units
which better describe the risk level (and use) compared to gallons of electrolyte or pounds of batteries, (3) establish threshold
levels that are commensurate with the potential risks. The 70 KWh should approximate the existing 50 gallon electrolyte trigger
for lead-acid batteries.
608.1.4 – 608.1.4.3 A hazardous mitigation analysis is required under certain identified circumstances to address uncertainties
associated with new technologies and configurations. This section describes the fault considerations to be evaluated and the
acceptance criteria to be achieved, information needed by both the design professional and the fire code official.
608.2.1 These location restrictions address concerns fire departments have with responding to incidents involving stationary
storage battery systems, which include upper stories in high rise buildings and in stories identified as underground buildings.
608.2.2 Retains the hourly incidental use fire-resistance separation requirements in IBC Table 509.1.
608.2.3 To address unknowns on whether thermal runaways can proliferate unabated through a very large number of adjacent
batteries in a storage room, a maximum 50 KWh limitation was proposed for individual arrays, or groups of adjacent batteries,
which are required to be separated by three feet from other battery arrays or walls. To put this in perspective this 50 KWh is
equivalent to 104 storage batteries, each rated 12V, 40 A-H. Exceptions for larger size arrays are provided for lead-acid
batteries based on their track record over the years, and for listed pre-engineered and prepackaged storage battery systems.
608.2.4, 608.2.5 Sections based on current IFC requirements.
608.2.6 New signage requirements, which provide important information for facility personnel and emergency responders.
608.2.7 New requirements for outdoor installations that recognize installations are being provided in ISO and similar metal and
noncombustible containers. An exception for not requiring 3 foot spacing from stationary battery arrays to the noncombustible
walls recognizes that the container is not directly adjacent to an occupied portion of the building.
608.3 Scientific research and large scale fire and fault condition testing is not available to justify allowing unlimited quantities of
storage batteries to be provided in mixed occupancy buildings using the incidental use provisions of the code. This section
establishes a maximum 600 KWh MAQ for each fire area, which is equivalent to 1250 storage batteries, each rated 12V, 40 AH. Quantities above this amount are only allowed in Group H occupancies.
An exception is provided for allowing larger quantities, when approved, based on large scale testing.
608.4 This section includes requirements that the storage batteries and related equipment must meet. This includes listing of
the batteries and battery systems, which will address construction and safety performance requirements. Energy management
systems are an important element of a safe system that monitor and takes actions on off normal conditions that could lead to
problems.
608.4.8 This section covers battery technologies (many yet to hit the market) that produce toxic gases during charging,
discharging and normal use, and triggers Chapter 60 safety requirements. There is no intent to address batteries that produce
toxic gases during fires or abnormal conditions.
608.5.1 A significant challenge facing designers and code officials is a lack of large scale fire and fault condition test data that
demonstrates that fire suppression systems can control battery fires. Until such protection arrangements are documented in
NFPA 13 and other standards, this section allows the code official to approve suppression systems based on test data made
available to him.
608.5.2 Existing requirement.
608.5.3 Mechanical ventilation requirements are consistent with existing IFC battery room and battery cabinet requirements.
However in lieu of continuous ventilation they are allowed, ventilation is permitted to be provided upon activation of the gas
detection system.
608.5.4 Gas detection systems must be provided if so required by the approved hazard mitigation analysis (Section 608.1.4.3)
or by Section 608.6. They may also be provided to activate mechanical ventilation systems.
608.5.5 Spill control and neutralization requirements are based on existing stationary battery system requirements, and also
applicable requirements for spill control for hazardous material liquids, included in Section 5004.2.1. This recognizes that in
new battery technologies that spills of hazardous materials other than lead acid electrolyte might occur and need to be
mitigated.
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608.6 This section includes requirements for specific battery technologies, and includes criteria that address potential hazards
associated with the type of technology involved. The protection requirements are customized for the potential hazards
associated with the various battery technologies.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/ﬁre-code-action-committeefcac/)

Cost Impact: Will increase the cost of construction
This proposal introduces a number of new requirements that cover stationary storage battery installations that were previously
largely unregulated.
F95-16 : 608O'BRIAN10683
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
105.6.44 Stationary storage battery systems. A permit is required for the operation of a stationary storage battery system
regulated by Section 608.
608.1.1 Permits. Permits shall be obtained for the installation and operation of stationary storage battery systems in accordance
with Sections 105.6.44 and Section 105.7.2.
608.2.1 Location. Stationary storage battery systems shall not be located in areas where the floor is located more than 75 feet (22
860 mm) above the lowest level of fire department vehicle access, or where the floor level is more than 30 feet (9144 mm) below
the finished floor of the lowest level of exit discharge.
Exception Exceptions:
1. Lead acid and nickel cadmium stationary storage battery systems.
2. Installations on noncombustible rooftops of buildings exceeding 75 feet (22 860 mm) in height that do not obstruct fire
department rooftop operations shall be permitted where approved by the fire code official.
608.2.3 Stationary battery arrays. Storage batteries, prepackaged stationary storage battery systems and pre-engineered
stationary storage battery systems shall be segregated into stationary battery arrays not exceeding 50 KWh (180 Mega joules)
each. Each stationary battery array shall be spaced a minimum three feet (914 mm) from other stationary battery arrays and from
walls in the storage room or area. The storage arrangements shall comply with Chapter 10.
Exceptions:
1. Lead acid and nickel cadmium storage battery arrays shall not exceed 250 KWh (900 Mega joules) each.
2. Listed pre-engineered lithium ion battery arrays shall not exceed 250 (900 Mega joules) each.
3. Listed pre-engineered stationary storage battery systems and prepackaged stationary storage battery systems shall not
exceed 150 KWh (540 Mega joules) each.
4. The fire code official is authorized to approve listed pre-engineered and prepackaged battery arrays with larger capacities
or smaller battery array spacing if large scale fire and fault condition testing conducted or witnessed and reported by an
approved testing laboratory is provided showing that a fire involving one array will not propagate to an adjacent array, and
be contained within the room for a duration equal to the fire resistance rating of the room separation specified in Table 509
of the International Building Code
608.2.6 Signage Approved signs shall be provided on doors or in locations near entrances to stationary storage battery system
rooms and shall include the following or equivalent.
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0.1.The room contains energized battery systems.
0.1.The room contains energized electrical circuits.
0.1.AUTHORIZED PERSONNEL ONLY, if required by Section 608.4.
0.1.The additional markings required in Section 608.6 for the types of storage batteries contained within the room.
0.1.Hazard identification markings in accordance with NFPA 704.
Exception: Existing stationary storage battery systems shall be permitted to include the signage required at the time it was
installed.
0.1.A minimum 8 in. (200 mm) wide and 6 in. (150 mm) high sign with:CAUTION, WARNING or DANGER
0.1.0.1.BATTERY ROOM ,
0.1.0.1.AUTHORIZED PERSONNEL ONLY, and
0.1.0.1.The additional markings required in Section 608.6 for the types of storage batteries contained
within the room.
Exception: AUTHORIZED PERSONNEL ONLY markings are not required for entrances to occupied work centers
complying with Section 608.2.5.
0.1.Hazard identification markings in accordance with NFPA 704.
608.2.6.2 Cabinet signage. Battery storage cabinets provided in occupied work centers in accordance with Section 608.2.5 shall
have exterior labels that indicate CAUTION, BATTERY STORAGE CABINET, AUTHORIZED PERSONNEL ONLY,
identify the manufacturer and the additional markings required in Section 608.6 for model number of the types system and electrical
rating (voltage and current) of storage batteries the contained battery system. There shall be signs within the cabinet that indicate
the relevant electrical, chemical and hazards, as required by Section 608.6.
608.2.7.1 Separation. Stationary storage battery systems located outdoors shall be separated by a minimum five feet (1524 mm)
from the following:
0.1.Lot lines
0.2.Public ways
0.3.Buildings
0.4.Stored combustible materials
0.5.Hazardous materials
0.6.High-piled stock
0.7.Other exposure hazards
Exception: The fire code official is authorized to approve smaller separation distances if large scale fire and fault condition testing
conducted or witnessed and reported by an approved testing laboratory is provided showing that a fire involving the system will not
adversely impact occupant egress from adjacent buildings, or adversely impact adjacent stored materials or structures.
608.2.7.2 Means of egress. Stationary storage battery systems located outdoors shall be separated from any means of egress as
required by the fire code official to ensure safe egress under fire conditions, but in no case less than 10 feet (3048 mm).
Exception: The fire code official is authorized to approve smaller separation distances if large scale fire and fault condition testing
conducted or witnessed and reported by an approved testing laboratory is provided showing that a fire involving the system will not
adversely impact occupant egress.
TABLE 608.3
MAXIMUM ALLOWABLE BATTERY
BATTERY TECHNOLOGY
Lead acid, all types
Nickel cadmium (Ni-Cd),
Lithium, all types
Sodium, all types
Flow batteries b
Other battery technologies

QUANTITIES
MAXIMUM ALLOWABLE QUANTITIES a
600 KWhunlimited
600 KWhunlimited
600 KWh
600 KWh
600 KWh
200 KWh

GROUP H OCCUPANCY
Group H-4Not Applicable
Group H-4Not Applicable
Group H-2
Group H-2
Group H-2
Group H-2 c

a. For batteries rated in Amp-Hours, Watt-hours (Wh) shall equal rated battery voltage times the Amp-hour rating divided by 1000
b. Shall include vanadium, zinc-bromine, polysulfide-bromide, and other flowing electrolyte type technologies
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c. Shall be a Group H-4 occupancy if the fire code official determines that a fire or thermal runaway involving the battery
technology does not represent a significant fire hazard
608.4.3 Energy management system. An approved energy management system shall be provided for battery technologies other
than lead acid and nickel cadmium for monitoring and balancing cell voltages, currents and temperatures within the manufacturer's
specifications. The system shall transmit an alarm signal to an approved location if potentially hazardous temperatures or other
conditions such as short circuits, overvoltage (overcharge) or under voltage (over discharge) are detected.
608.5.1 Fire suppression systems. Rooms containing stationary storage battery systems shall be equipped with an automatic
sprinkler system installed in accordance with Section 903.3.1.1. Commodity classifications for specific technologies of storage
batteries shall be in accordance with Chapter 5 of NFPA 13. If the storage battery types are not addressed in Chapter 5 of NFPA
13, the fire code official is authorized to approve the fire suppression system based on full scale fire and fault condition testing
conducted or witnessed and reported by an approved laboratory.
Exception: Spaces or areas containing stationary storage battery systems used exclusively for telecommunications equipment in
accordance with Section 903.2.
608.5.3 Mechanical ventilation Ventilation. Where required by Section 608.6 or Section 608.1.4.3, ventilation of rooms
containing stationary storage battery systems shall be provided in accordance with the International Mechanical Code and the
following:
0.1.The ventilation system shall operate continuously or be designed to operate upon activation limit the maximum
concentration of flammable gas to 25% of the gas detection system. lower flammability limit, or for hydrogen 1.0 percent of
the total volume of the room; or
0.2.The system Continuous ventilation shall provide ventilation be provided at a rate of not less than 1 cubic foot per minute
(cfm) per square foot [0.00508 m3/(s • m2)] of floor area, but not less than 150 cfm (4 m3/min).
0.3.The exhaust system shall be designed to provide air movement across all parts of the floor for gases having a vapor
density greater than air and across all parts of the vault ceiling for gases having a vapor density less than air.
608.5.3.1 Cabinet ventilation. Where cabinets located in occupied spaces contain the storage batteries that are required by
Section 608.6 or 608.1.4.3 to be provided with ventilation, the cabinet shall be provided with mechanical ventilation in accordance
with Section 608.5.3.
608.5.4 Gas detection system. Where required by Section 608.6 or 608.1.4.3 608.1.3, rooms containing stationary storage
battery systems shall be protected by a continuous gas detection system. The gas detection system shall be designed to activate
where the level of flammable gas exceeds 25 percent of the lower flammable limit (LFL), or where the level of toxic or highly toxic
gases exceeds 1/2 of the permissible exposure limits (PEL) IDLH.
608.5.4.1 System activation. Activation of the gas detection system shall result in all the following:
0.1.Initiation of distinct audible and visible alarms in the battery storage room.
0.2.Transmission of an alarm to an approved location.
0.3.De-energizing of the battery charger.
0.4.Activation of the mechanical ventilation system, where the system is interlocked with the gas detection system.
Exception: Lead acid and nickel cadmium stationary storage battery systems shall not be required to comply with items 1, 2, and
3 above.
608.5.5 Spill control and neutralization. Where required by Section 608.6, approved methods and materials shall be provided
for the control and neutralization of spills of electrolyte or other hazardous materials in areas containing stationary storage batteries
containing free electrolyte as follows:
0.1.Spill control for battery systems containing more than 55 gallons (208 L) of electrolytes or other hazardous For batteries
with free-flowing electrolyte, the method and materials shall be provided in accordance with section 5004.2.1 capable of
neutralizing a spill of the total capacity from the largest cell or block to a pH between 5.0 and 9.0.
0.2.Neutralization materials or methods For batteries with immobilized electrolyte, the method and material shall be provided
that are capable of neutralizing a spill of 3.0 percent of the total capacity from of the largest battery array cell or
equipment block in the room to a pH between 5.0 and 9.0.
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608.6.1 Lead acid storage batteries. Stationary battery systems utilizing lead acid storage batteries shall comply with the
following:
0.1.Mechanical ventilation Ventilation shall be provided in accordance with Section 608.5.3.
0.2.Spill control and neutralization shall be in accordance with Section 608.5.5.
0.3.Thermal runaway protection shall be provided for VRLA storage batteries in accordance with Section 608.4.7.
0.4.In addition to the signage required in Section 608.2.6, the text in Figure 608.6.1 shall be provided:
608.6.2 Nickel cadmium (Ni-Cd) storage batteries. Stationary battery systems utilizing nickel cadmium (Ni-Cd) storage
batteries shall comply with the following:
0.1.Mechanical ventilation Ventilation shall be provided in accordance with Section 608.5.3.
0.2.Spill control and neutralization shall be in accordance with Section 608.5.5.
0.3.Thermal runaway protection shall be provided for valve regulated sealed nickel cadmium storage batteries in accordance
with Section 608.4.7.
0.4.In addition to the signage required in Section 608.2.6, the text in Figure 608.6.2 shall be provided.
608.6.4 Sodium beta storage batteries. Stationary battery systems utilizing sodium beta storage batteries shall comply with the
following:
0.1.Mechanical ventilation Ventilation shall be provided in accordance with Section 608.5.3.
0.2.In addition to the signage required in Section 608.2.6, the text in Figure 608.6.4 shall be provided.
608.6.5 Flow storage batteries. Stationary battery systems utilizing flow storage batteries shall comply with the following:
0.1.Mechanical ventilation Ventilation shall be provided in accordance with Section 608.5.3.
0.2.Spill control and neutralization shall be in accordance with Section 608.5.5.
0.3.In addition to the signage required in Section 608.2.6, the following text in Figure 608.6.5 shall be provided:

Committee Reason: The proposal was approved as it addresses the needs of new battery and energy systems with regard to
safety. The modifications were primarily related to addressing two overall issues. These issues relate to recognizing the excellent
safety record for the telecommunications industry and allowing them to continue to do business as usual. The other issue relates
to providing flexibility to the quickly changing area of energy storage system technology where appropriate.
Section 105.6.44 and 608.1.1. The deletion of proposed section 105.6.44 from the proposal was due to the lack of need for such
permits. These systems will still require construction permits. This has not been necessary for the application of Section 608 in
the past.
Section 608.1.2. A new exception was added for lead acid and nickel cadmium stationary storage battery systems as such a
restriction was not seen as necessary based upon the lack of loss history. Limits on height in the building were not seen as
necessary for these types of batteries.
Section 608.2.3. The array size limits were not necessary for lead acid and nickel cadmium batteries due to their good safety
record and lack of experience with thermal runaway. A new exception 2 was added that recognizes the performance of listed
lithium ion battery arrays not exceeding 250 KWhs based upon the performance of such arrays demonstrated by the listing. Also,
a new exception 4 is added that allows for preengineered and prepackaged systems to be in larger arrays where large scale fire
and fault condition testing demonstrate that fire will not spread to an adjacent array. This provides flexibility for the changing and
evolving technologies and recognizes systems that are rigorously tested.
Section 608.2.6 and 608.2.6.2. Based upon concerns for many existing installations of lead acid and nickel cadmium batteries
much of the existing signage language was placed back into the section.
Section 608.2.7.1 and 608.2.7.2. These modification recognize the concept of demonstrating performance of energy systems
through full scale fire and fault condition tests. In this case it allows closer proximity to locations such as lot lines and means of
egress. This provides flexibility for an industry that is evolving quickly.
Table 608.3. Consistent with other modifications this simply returns Table 608.3 to the 2015 allowance permitted for lead acid and
nickel cadmium batteries due to the good safety records for such batteries. Limiting to 600 KWh and classifying as Group H-4 was
not justified.
Section 608.4.3 This also relates to the good safety record for lead acid and nickel cadmium batteries. It was not felt to be
necessary to provide an energy management system. These energy management systems are more critical to new technologies.
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Section 608.5.1 This section would have required automatic sprinkler systems in accordance with NFPA 13. This is something
that had not been previously required for lead acid and nickel cadmium batteries and was not seen as necessary now based upon
the good safety record of such batteries. This also relates to the current exception in Section 903 for telecommunication facilities.
Sections 608.5.3, 608.5.3.1, 608.6.1, 608.6.2, 608.6.4, 608.6.5. The modifications to these sections was simply to recognize
ventilation whether mechanical or nature. The current requirements in the 2015 IFC would not have mandated mechanical. The
provisions have been revised to allow this but with the appropriate criteria. Clarification of the applicability of items 1 through 3 in
Section 608.5.3 may be necessary. The intention is one of the following but the format of the section does not necessarily reflect
this.
Section 608.5.4. The use of 1/2 IDLH is more consistent with a rewrite to gas detection systems. Also the criteria of PEL is
considered too low and is unreasonable.
Section 608.5.4.1. This modification simply recognizes that previously with lead acid and nickel cadmium batteries that activation
of the gas detection system simply activates the mechanical ventilation system and does not require compliance with the other
actions such as transmission of an alarm. Again the justification for such a change in requirements was not provided.
Section 608.5.5. This modification makes the provisions related to neutralizing lead acid and nickel cadmium to what was
previously allowed based upon the good safety record of such batteries. The proposal had made the requirements more restrictive
without justification.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Richard Kluge, representing Ericsson Inc. requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
608.6.1 Lead acid storage batteries. Stationary battery systems utilizing lead acid storage batteries shall comply with the
following:
1.
2.
3.
4.
1.

Mechanical ventilation shall be provided in accordance with Section 608.5.3.
Spill control and neutralization shall be in accordance with Section 608.5.5.
Thermal runaway protection shall be provided for VRLA storage batteries in accordance with Section 608.4.7.
In addition to the signage required in Section 608.2.6, the text in Figure 608.6.1 shall be provided:
Ventilation shall be provided in accordance with Section 608.5.3. The minimum ventilation rate to limit the maximum
concentration of flammable gas to 25% of the lower flammability limit shall be in accordance with one of the following:
1.1.A ventilation rate calculated as follows:
Vr = (nc x C)/K
where Vr = Ventilation rate in cfm,
nc = Number of battery cells,
C = Nominal cell capacity which is the 8 h ampere-hour rating to 1.75 V/cell at 25°C (ampere-hours),
K = A factor of proportionality based on boost/equalize charge at 49°C cell temperature as follows;
Vented Lead Acid (VLA) Batteries: K = 1000 ampere-hour/cfm, Valve-Regulated Lead-Acid (VRLA)
Batteries: K = 8200 ampere-hour/cfm.

1.2 A ventilation rate as approved by the fire code official based upon the specific application and battery
manufacturing data.
2. Spill control and neutralization shall be in accordance with Section 608.5.5.
3. Thermal runaway protection shall be provided for VRLA storage batteries in accordance with Section 608.4.7.
4. In addition to the signage required in Section 608.2.6, the text in Figure 608.6.1 shall be provided:
608.6.2 Nickel cadmium (Ni-Cd) storage batteries. Stationary battery systems utilizing nickel cadmium (Ni-Cd) storage
batteries shall comply with the following:

1. Mechanical ventilation shall be provided in accordance with Section 608.5.3.
2. Spill control and neutralization shall be in accordance with Section 608.5.5.
3. Thermal runaway protection shall be provided for valve regulated sealed nickel cadmium storage batteries in
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4. accordance
In addition towith
the Section
signage608.4.7.
required in Section 608.2.6, the text in Figure 608.6.2 shall be provided.
1. Ventilation shall be provided in accordance with Section 608.5.3. The minimum ventilation rate to limit the maximum
concentration of flammable gas to 25% of the lower flammability limit shall be in accordance with one of the following:
1.1 A ventilation rate calculated as follows:
Vr = (nc x C)/K
where Vr = Ventilation rate in cfm,
nc = Number of battery cells,
C = Nominal cell capacity as determined by the 5 h ampere-hour rating to 1.75 V/cell at 20°C
(ampere-hours),
K = A factor of proportionality equal to 800 ampere-hour/cfm based on boost/equalize charge at 49°C
cell temperature.
1.2 A ventilation rate approved by the fire code official based upon the specific application and battery
manufacturing data.
2. Spill control and neutralization shall be in accordance with Section 608.5.5.
3. Thermal runaway protection shall be provided for valve regulated sealed nickel cadmium storage batteries in
accordance with Section 608.4.7.
4. In addition to the signage required in Section 608.2.6, the text in Figure 608.6.2 shall be provided.
Commenter's Reason:
Flooded Lead-acid, VRLA and Flooded Ni-Cd batteries have a long safe history as sources of backup power in stationary
applications. The hydrogen evolution from these types of batteries is well understood and easy to approximate conservatively.
The guidance provided for ventilation is based on the type of battery installed, the number of batteries (cells), and the size
(capacity) of the batteries within the space. The gassing rate is based on worst case conditions during equalization/boost
charging (not normal operation) at an elevated temperature of 49 degrees C. The value obtained then adds a 5 to 1 safety
factor in addition to the inherent 4 x 1 safety factor associated with calculating for 25% of the LFL of hydrogen. The ventilation
rates are very conservative since common lead or lead calcium VLA batteries have several times less hydrogen evolution rates
compared with lead antimony lead selenium batteries that are considered for the calculation factors. The hydrogen production
rates are estimated from IEEE Std 1635-2012 ASHRAE Guideline 21-2012. IEC 62485-2, 2010 for battery room ventilation
criteria also was reviewed as additional support for the calculations.
The inclusion of these simple formulas will allow better determination battery ventilation requirements, since it accounts for the
number and size (capacity) of the battery plant. An AHJ can quickly verify the number and size of the batteries and whether
they are vented lead acid (VLA), valve-regulated lead-acid (VRLA), or nickel cadmium (Ni-Cd).
In most cases the ventilation criteria will be much less than the default, 1 cfm per square foot of the battery room, but in cases
where a large number of batteries are concentrated in a small room, it may show additional ventilation is warranted.
Public Comment 2:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
608.2.3 Stationary battery arrays. Storage batteries, prepackaged stationary storage battery systems and pre-engineered
stationary storage battery systems shall be segregated into stationary battery arrays not exceeding 50 KWh (180 Mega joules)
each. Each stationary battery array shall be spaced a minimum three feet (914 mm) from other stationary battery arrays and
from walls in the storage room or area. The storage arrangements shall comply with Chapter 10.
Exceptions:
1. Lead acid and nickel cadmium storage battery arrays.
2. Listed pre-engineered lithium ion battery arrays shall not exceed 250 (900 Mega joules) each.
2. Listed pre-engineered stationary storage battery systems and prepackaged stationary storage battery systems shall not
exceed 150 250 KWh (540 900 Mega joules) each.
3. The fire code official is authorized to approve listed pre-engineered and prepackaged battery arrays with larger
capacities or smaller battery array spacing if large scale fire and fault condition testing conducted or witnessed and
reported by an approved testing laboratory is provided showing that a fire involving one array will not propagate to an
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adjacent array, and be contained within the room for a duration equal to the fire resistance rating of the room
separation specified in Table 509 of the International Building Code.
608.2.6 Signage Approved signs shall be provided on doors or in locations near entrances to stationary storage battery
system rooms and shall include the following or equivalent.
1.
2.
3.
3.
4.

The room contains energized battery systems.
The room contains energized electrical circuits.
AUTHORIZED PERSONNEL ONLY, if required by Section 608.4.
The additional markings required in Section 608.6 for the types of storage batteries contained within the room..
Hazard identification markings in accordance with NFPA 704.

Exception: Existing stationary storage battery systems shall be permitted to include the signage required at the time it
was installed.
608.4.8 Toxic and highly toxic gas. Stationary storage battery systems that have the potential to release toxic and highly
toxic materials gas during charging, discharging and normal use conditions shall comply with Chapter 60.
608.5.3 Mechanical ventilation Ventilation. Where required by Section 608.6 or Section 608.1.4.3 608.1.3, ventilation of
rooms containing stationary storage battery systems shall be provided in accordance with the International Mechanical Code
and the following:
1. The ventilation system shall operate continuously or be designed to operate upon activation of the gas detection
system.
1. The ventilation system shall be designed to limit the maximum concentration of flammable gas to 25 percent of the
lower flammability limit, or for hydrogen 1.0 percent of the total volume of the room; or
2. The system Continuous ventilation shall provide ventilation be provided at a rate of not less than 1 cubic foot per
minute (cfm) per square foot [0.00508 m3/(s • m2)] of floor area, but not less than 150 cfm (4 m3/min).
3. The exhaust system shall be designed to provide air movement across all parts of the floor for gases having a vapor
density greater than air and across all parts of the vault ceiling for gases having a vapor density less than air.
608.5.3.1 Cabinet ventilation. Where cabinets located in occupied spaces contain the storage batteries that are required by
Section 608.6 or 608.1.4.3 Section 608.1.3 to be provided with ventilation, the cabinet shall be provided with mechanical
ventilation in accordance with Section 608.5.3.
608.5.4 Gas detection system. Where required by Section 608.6 or 608.1.4.3 608.1.3, rooms containing stationary storage
battery systems shall be protected by a continuous gas detection system complying with Section 916. The gas detection
system shall be designed to activate where the level of flammable gas exceeds 25 percent of the lower flammable limit (LFL), or
where the level of toxic or highly toxic gases gas exceeds 1/2 of the permissible exposure limits (PEL) IDLH.
608.6.1 Lead acid storage batteries. Stationary battery systems utilizing lead acid storage batteries shall comply with the
following:
1.
2.
3.
4.
4.

Mechanical ventilation Ventilation shall be provided in accordance with Section 608.5.3.
Spill control and neutralization shall be in accordance with Section 608.5.5.
Thermal runaway protection shall be provided for VRLA storage batteries in accordance with Section 608.4.7.
In addition to the signage required in Section 608.2.6, the text in Figure 608.6.1 shall be provided:
The signage in Section 608.2.6 shall also indicate the room contains Lead Acid batteries.
608.6.1
LEAD ACID STORAGE BATTERY SIGNAGE

608.6.2 Nickel cadmium (Ni-Cd) storage batteries. Stationary battery systems utilizing nickel cadmium (Ni-Cd) storage
batteries shall comply with the following:
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1. Mechanical ventilation Ventilation shall be provided in accordance with Section 608.5.3.
2. Spill control and neutralization shall be in accordance with Section 608.5.5.
3. Thermal runaway protection shall be provided for valve regulated sealed nickel cadmium storage batteries in
accordance with Section 608.4.7.
4. In addition to the signage required in Section 608.2.6, the text in Figure 608.6.2 shall be provided.
4. The signage in Section 608.2.6 shall also indicate the room contains nickel cadmium batteries.
608.6.2
NICKEL CADMIUM (NI-CD) BATTERY SIGNAGE

608.6.3 Lithium-ion storage batteries. Stationary battery systems utilizing lithium-ion storage
The signage in Section 608.2.6 shall also indicate the type of lithium batteries shall provide signage contained in accordance
with Section 608.2. and the text in Figure 608.6.3 room.
608.6.3
LITHIUM-ION BATTERY SIGNAGE

608.6.4 Sodium beta storage batteries. Stationary battery systems utilizing sodium beta storage batteries shall comply with
the following:
1. Mechanical ventilation Ventilation shall be provided in accordance with Section 608.5.3.
2. In addition to the signage required in Section 608.2.6, the text in Figure 608.6.4 shall be provided.
2. The signage in Section 608.2.6 shall also indicate the type of sodium batteries in the room and APPLY NO WATER.
608.6.4
SODIUM BETA BATTERY SIGNAGE

608.6.5 Flow storage batteries. Stationary battery systems utilizing flow storage batteries shall comply with the following:
1. Mechanical ventilation Ventilation shall be provided in accordance with Section 608.5.3.
2. Spill control and neutralization shall be in accordance with Section 608.5.5.
3. In addition to the signage required in Section 608.2.6, the following text in Figure 608.6.5 shall be provided:
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3. The signage required in Section 608.2.6 shall also indicate the type of flow batteries in the room.
608.6.5
FLOW BATTERY SIGNAGE

608.6.6 Other battery technologies. Stationary battery systems utilizing battery technologies other than those described in
Sections 608.6.1 through 608.6.5 shall comply with the following:
1. Continuous flammable gas Gas detection systems complying with Section 916 shall be provided in accordance with
Section 608.5.4 where the batteries have the potential to produce toxic or highly toxic gases gas in the storage room or
cabinet in excess of the permissible exposure limits (PEL) during charging, discharging and normal system operation.
2. Mechanical ventilation shall be provided in accordance with Section 608.5.3.
3. Spill control and neutralization shall be in accordance with Section 608.5.5.
4. In addition to the signage required in Section 608.2.6, the marking shall identify the type of batteries present, describe
the potential hazards associated with the battery type, and indicate the room contains energized electrical circuits.
Commenter's Reason: The F95 proposal, as modified, introduced a complete rewrite of this section that addressed hazards
associated with new battery technologies and applications. This public comment enhances the proposal as follows:
608.2.3 - Exceptions 2 and 3 w ere not addressed properly with floor modifications at the Louisville hearings. The intent was to
allow Listed pre-engineered and prepackaged battery systems to be a maximum of 250 KWh, not just pre-engineered lithium
ion battery systems.
608.2.6 – Two changes to this section, as follows:
1. Deletes the requirement for a battery room signage to include AUTHORIZED PERSONNEL ONLY markings. This was not
required in previous editions of the IFC, and isn't really necessary since access to battery rooms is not typically provided
for the general public.
2. Deletes the requirements for the NFPA 704 diamond to be provided on battery rooms doors. This is being done because
(a) the current signage requirements in this section, and the battery specific signage in Section 608.6 provide sufficient
guidance for staff and emergency responders, and (b) because batteries such as lithium ion do not typically have the
NFPA 704 criteria included on their MSDS.
608.4.8 - Editorial.
608.5.3, 608.5.3.1 – Editorial, Section 608.1.4.3 doesn't exist, the correct reference is 608.1.3.
608.5.4, 608.6.6 – The changes are provided to correlate with Proposal F75, a complete rewrite of the IFC gas detection
system requirements, which was approved as submitted by the committee.
608.6, several sections –These changes remove the figures showing signage, since it may create confusion with the Section
608.2.6 signage, and might prompt users to require two signs on battery room doors. It also revised battery specific wording to
remove text that was already covered in Section 608.2.6 and text that was not felt to be critical for staff and emergency
responders.
608.6.4 – Editorial change and includes APPLY NO WATER for the sodium water reactive battery types.
608.6.5 – Editorial change from 'flow storage battery' to 'flow battery'.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

F95-16
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F103-16
IFC: 608.6.3; IMC: [F] 502.4.3, [F] 502.5.3.
Proposed Change as Submitted
Proponent : randy schubert, Ericsson, representing Ericsson (randy.schubert@ericsson.com)
2015 International Fire Code
608.6.3 Supervision. Mechanical ventilation systems where required by Sections 608.6.1 and 608.6.2 shall be supervised by
an approved central, proprietary or remote station service, or by a monitored building environmental control system and shall
initiate an audible and visual signal at a constantly attended on-site location.
2015 International Mechanical Code
[F] 502.4.3 Supervision. Mechanical ventilation systems required by Section 502.4 shall be supervised by an approved
central, proprietary or remote station service or by a monitored building environmental control system and shall initiate an
audible and visual signal at a constantly attended on-site location.
[F] 502.5.3 Supervision. Mechanical ventilation systems required by Section 502.5 shall be supervised by an approved
central, proprietary or remote station service or by a monitored building environmental control system and shall initiate an
audible and visual signal at a constantly attended on-site location.
Reason: Large users of stationary batteries have many options that can be used for reliable and safe supervision of battery
room ventilation. For example, the telecommunications industry maintains more than 30,000 stationary battery rooms with an
exemplary safety record regarding hydrogen control and fire safety. Many of these sites utilize building environmental control
monitoring systems with alarms routed to network operations centers (NOCs) that are continuously staffed. Building monitoring
systems provide an indication of ventilation failures by several parameters including battery room environmental alarms, battery
temperature alarms, and/or exhaust fan operation alarms. When alarms are received personnel are dispatched to the site and
corrective actions can be taken if needed. For sites that utilize these systems adding a secondary remote station service would
add expense and complexity without improving safety.
An alarm indicating a problem with the ventilation system for a stationary battery room is not an immediate emergency such as
with fire and smoke alarms. It is a condition that may pose risk to increasing hydrogen within the room over time. The build-up
of hydrogen levels to a dangerous threshold would likely take days or weeks. In 80 years of maintaining lead acid batteries
there have been no hydrogen explosions or hydrogen fires in telecommunications buildings for Verizon, CenturyLink, and AT&T.
NFPA 72 contains the most commonly referenced requirements for central, proprietary, and remote stations. The scope of
NFPA 72 only addresses the monitoring of fire alarm systems and no other systems. Consequently, there are no performance
criteria that define how ventilation alarms should be processed relative to alarms within the scope of NFPA 72 such as fire
alarms, supervisory alarms, and trouble alarms. IFC 608.6.3 seems to expand NFPA 72 beyond its intended scope.
The removal of "on-site" criteria is replaced by mandating alarms are sent to a constantly attended location that monitors the
spaces 24x7x365 such as a network operation center (NOC).

Cost Impact: Will not increase the cost of construction
The option to use building management and environmental control monitoring systems that provide alarms to constantly
attended locations will not impact cost of construction.
F103-16 : 608.6.3SCHUBERT12199
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There were concerns with the concept of Building Environmental Control System and how it equates to the
supervision currently required Potentially the concept should be better defined. In many cases the building may already have a
fire alarm system.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Jeffrey Betz, AT&T, representing AT&T Corporation (jbetz@att.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Fire Code
608.6.3 Supervision. Mechanical ventilation systems where required by Sections 608.6.1 and 608.6.2 shall be supervised by
an approved central, proprietary or remote station service, or by a monitored building environmental control system and shall
initiate an audible and visual signal at a constantly attended location or an approved method of supervision.
2015 International Mechanical Code
[F] 502.4.3 Supervision. Mechanical ventilation systems required by Section 502.4 shall be supervised by an approved
central, proprietary or remote station service or by a monitored building environmental control system and shall initiate an
audible and visual signal at a constantly attended location or an approved method of supervision.
[F] 502.5.3 Supervision. Mechanical ventilation systems required by Section 502.5 shall be supervised by an approved
central, proprietary or remote station service or by a monitored building environmental control system and shall initiate an
audible and visual signal at a constantly attended location or an approved method of supervision.
Commenter's Reason: This modification reflects Hearing Committee members comments and suggested edits from the
Louisville hearings. As recommended, during the presentations of both F102-16 and F103-16, this modification continues the
current supervision requirements of the existing code and adds the approval opportunity for the Fire Code Official, upon
application by the owner, to accept a supervision method based upon a specific sites circumstances. This proposal will not
increase the cost of construction.
F103-16
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F104-16
IFC: 608.9, 907.2.23.
Proposed Change as Submitted
Proponent : Jeffrey Betz (jbetz@att.com)
2015 International Fire Code
Add new text as follows:
608.9 Smoke detection. An approved automatic smoke detection system shall be installed in accordance with Section 907.2
in rooms containing stationary storage battery systems with quantities exceeding those listed in Section 608.1.
Exception: Stand-alone communications equipment structures classified as Group U are not required to install an approved
automatic smoke detection system.
907.2.23 Battery rooms. An automatic smoke detection system shall be installed in areas containing stationary storage battery
systems in accordance with a liquid capacity of more than 50 gallons (189 L) Section 608.
Reason: The requirement to provide an approved smoke detection system in stand-alone communication equipment structures
of Utility and Miscellaneous Group U buildings is unwarranted. These small stand-alone structures do not pose a serious life
safety exposure as the structure is rarely occupied. If occupied, visual awareness is the primary notification of an emergency
condition. These structures are often considered non-essential by the owner and can be replaced within a short period of time
in the rare event of a fire or other damaging condition. The small footprint of the structure and the exposure of the interior
equipment to non-thermal or thermal damage at a very small level is a total loss for the equipment housed within. A fire service
response will not prevent the necessity of all equipment being replaced.
The current requirements of the code section encompasses single dedicated stand-alone battery/equipment spaces
through high-rise multi-use occupancies with a battery room. The code change proposal also aligns this section with the
Scope quantities for Stationary Storage Battery Systems.
The provision of an automatic smoke detection system in a room containing batteries with a multi-use/occupied building is
appropriate. This proposal is providing an Exception to this broad use/occupancy and removes the burdens placed upon
thousands of stand-alone communications equipment structures of Use Group U to provide an approved automatic smoke
detection system. These stand-alone communications structures currently have multi-internal monitoring points that address
issues related to the operations of the equipment and potential hazards conditions.
The reasoning for smoke detection for battery rooms in a multi-use/occupied building as stated in the 2015
IFC Commentary 907.2.23 is "...Because standby power and emergency power systems control many important building
emergency systems and functions, a supervised automatic smoke-detection system is required for early warning notification of
a hazardous condition." The detection of rooms housing emergency support functions of the building fire protection and life
safety systems noted in the Commentary are justifiable but do not reflect the completely different conditions of the noted Group
U structures.
The code does not require any other stand-alone facilities of this size or nature to provide required approved automatic smoke
detection systems (see Section 907.2). This proposal does not prevent or limit the installation of either an automatic smoke
detection system or single station smoke alarm by an owner if they choose to install such detection.

Cost Impact: Will not increase the cost of construction
The required design, installation, inspection, testing and maintenance and monitoring for an approved automatic smoke
detection system are an unnecessary expenses for the owner of a structure of this nature.

F104-16 : 608.9BETZ12464
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There was concern with how this proposal was written almost appearing to send the code user in a possible
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loop of requirement by removing the specific requirement in Section 907.2.23. It should be noted that the committee felt that the
exception to Section 608.9 may be warranted.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeffrey Betz, AT&T, representing AT&T Corporation (jbetz@att.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Fire Code
608.9 Smoke detection. An approved automatic smoke detection system shall be installed in accordance with Section 907.2
in rooms containing stationary storage battery systems with . quantities exceeding those listed in Section 608.1.
Exception: Stand-alone communications equipment structures classified as Group U are not required to install an approved
automatic smoke detection system.
907.2.23 Battery rooms. An automatic smoke detection system shall be installed in areas containing stationary storage battery
systems in accordance with Section 608.
Exception: Stand-alone communication equipment structures classified as Group U are not required to install an
approved automatic smoke detection system.
Commenter's Reason: Modification clearly states the intent to provide an exception for communication equipment structures
classified as Group U. This modification eliminates the confusing looping of code sections in the original proposal as identified
by the Code Hearing Committee and opposition speakers.
The small stand-alone structures do not pose a serious life safety exposure as the structures are rarely occupied. If occupied,
visual awareness is the primary notification of an emergency condition. This modification does not remove the requirement for
an approved automatic smoke detection system in a multi-use and/or occupied building protecting the standby power and
emergency power systems. (Paraphrased from 2015 IFC Commentary 907.2.23).

F104-16
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F107-16
IFC: [M] 609.2.
Proposed Change as Submitted
Proponent : Jonathan Roberts, representing Underwriters Laboratory (jonathan.roberts@ul.com)
2015 International Fire Code
Add new text as follows:
[M] 609.2 Where required. A Type I hood shall be installed at or above all commercial cooking appliances and domestic
cooking appliances used for commercial purposes that produce grease vapors.
Exceptions:
Exception: A Type I hood shall not be required for an electric cooking appliance where an approved testing agency
3
provides documentation that the appliance effluent contains 5 mg/m or less of grease when tested at an exhaust
3
flow rate of 500 cfm (0.236 m /s) in accordance with UL 710B.
1. Factory-built commercial exhaust hoods that are listed and labeled in accordance with UL 710, and installed
in accordance with Section 304.1 of the International Mechnical Code, shall not be required to comply with
Sections 507.1.5, 507.2.3, 507.2.5, 507.2.8, 507.3.1, 507.3.3, 507.4 and 507.5 of the International Mechanical
Code.
2. Factory-built commercial cooking recirculating systems that are listed and labeled in accordance with UL
710B, and installed in accordance with Section 304.1 of the International Mechanical Code, shall not be
required to comply with Sections 507.1.5, 507.2.3, 507.2.5, 507.2.8, 507.3.1, 507.3.3, 507.4 and 507.5 of
the International Mechanical Code. Spaces in which such systems are located shall be considered to be
kitchens and shall be ventilated in accordance with Table 403.3.1.1 of the International Mechanical Code. For
the purpose of determining the floor area required to be ventilated, each individual appliance shall be
considered as occupying not less than 100 square feet (9.3 m2).
3. Where cooking appliances are equipped with integral down-draft exhaust systems and such appliances and
exhaust systems are listed and labeled for the application in accordance with NFPA 96, a hood shall not be
required at or above them.
4. A Type I hood shall not be required for an electric cooking appliance where an approved testing agency
provides documentation that the appliance effluent contains 5 mg/m3 or less of grease when tested at an
exhaust flow rate of 500 cfm (0.236 m3/s) in accordance with UL 710B.
Reason: This proposal will better correlate Sections 507.1 and 507.2 of the International Mechanical Code with the
International Fire Code. There are several alternatives to a traditional Type 1 hood for the exhaust of cooking appliances that
produce grease vapors. The specific requirements for the installation of these alternative methods are contained in Section 507
of the IMC. Section 609.1 of the IFC requires the installation of the hoods in accordance with the IMC. It should be noted that
current IFC Section is not a direct extract of IMC text, but a compilation of the 2015 IMC Sections 507.1 and 507.2.
Cost Impact: Will not increase the cost of construction
Reduces the cost of construction by aligning the IFC requirements with the IMC.
F107-16 : [M]
609.2ROBERTS10756
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal keeps the IFC and IMC consistent on the requirements for Type I hoods. There was some
concern raised that this should simply be a direct reference back to the IMC but in either case correlation was necessary.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Guy McMann, Jefferson County Colorado, representing Colorado Association of Plumbing and
Mechanical Officials (CAPMO) (gmcmann@jeffco.us) requests Disapprove.
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Commenter's Reason: This proposal adds no value to the IFC. The proposed change copies over the exceptions from IMC
Section 507.1 and ads the existing exception to IFC Section 609.2 as #4. These are construction requirements and are best
understood in the context of the Mechanical Code.
F107-16
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F111-16
105.7.9 (New), 202 (New), 602.1, 612 (New), Chapter 80
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
105.7.9 Fuel cell power systems. A construction permit is required to install stationary fuel cell power systems.
Add new definition as follows:
SECTION 202 DEFINITIONS
FUEL CELL POWER SYSTEM, STATIONARY. A stationary energy generation system that converts the chemical energy of a
fuel and oxidant to electric energy (DC or AC electricity) by an electrochemical process.
Field fabricated fuel cell power system. A stationary fuel cell power system that is assembled at the job site and is not a
pre-engineered or prepackaged factory assembled fuel cell power system.
Pre-engineered fuel cell power system. A stationary fuel cell power system consisting of components and modules that are
produced in a factory, and shipped to the job site for assembly.
Prepackaged fuel cell power system. A stationary fuel cell power system that is factory assembled as a single, complete
unit and shipped as a complete unit for installation at the job site.
Revise as follows:
602.1 Definitions. The following terms are defined in Chapter 2:
BATTERY SYSTEM, STATIONARY LEAD-ACID.
BATTERY TYPES.
COMMERCIAL COOKING APPLIANCES.
CRITICAL CIRCUIT.
EMERGENCY POWER SYSTEM.
FUEL CELL POWER SYSTEM, STATIONARY.
FIELD FABRICATED FUEL CELL POWER SYSTEM.
PRE-ENGINEERED FUEL CELL POWER SYSTEM.
PREPACKAGED FUEL CELL POWER SYSTEM.
EMERGENCY POWER SYSTEM HOOD.
HOOD Type I.
Type I II.
Type II REFRIGERANT.
REFRIGERANT REFRIGERATION SYSTEM.
REFRIGERATION STANDBY POWER SYSTEM.
STANDBY POWER SYSTEM.
Add new text as follows:
CHAPTER PART SECTION 612— STATIONARY FUEL CELL POWER SYSTEMS
612.1 General. Stationary fuel cell power systems in new and existing occupancies shall comply with this section.

612.2 Permits. Permits shall be obtained for stationary fuel cell power systems as set forth in Sections 105.7.9.
612.3 Equipment. Stationary fuel cell power systems shall comply with the following:
1. Prepackaged fuel cell power systems shall be listed and labeled in accordance with CSA FC 1.
2. The modules and components in a pre-engineered fuel cell power system shall be listed and labeled in accordance
with CSA FC 1 and interconnected to complete the assembly of the system at the job site in accordance with the
manufacturer's instructions and their listings.
3. Field fabricated fuel cell power systems shall be approved based on a review of the technical report provided in
accordance with Section 104.7.2. The report shall be prepared by, and bear the stamp of a registered design
professional and shall include:
3.1.A fire risk evaluation.
3.2.An evaluation demonstrating that modules and components in the fuel cell power system comply with
applicable requirements in CSA FC 1.
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3.3.Documentation of the fuel cell power system's compliance with applicable NFPA 2 and NFPA 853 construction
requirements.
612.4 Installation. Stationary fuel cell power systems shall be installed and maintained in accordance with NFPA 70 and
NFPA 853, the manufacturer's installation instructions, and the listing. Stationary fuel cell power systems fueled by hydrogen
shall be installed and maintained in accordance with NFPA 2 and NFPA 70, the manufacturer's installation instructions, and the
listing.
612.5 Residential use. Stationary fuel cell power systems shall not be installed in Group R-3 and R-4 buildings, or dwelling
units associated with Group R-2 buildings unless they are specifically listed for residential use.
612.6 Indoor installations. Stationary fuel cell power systems installed in indoor locations shall comply with this section. For
purposes of this section an indoor location includes a roof and 50 percent or greater enclosing walls .
612.6.1 Listed. The stationary fuel cell power systems installed indoors shall be specifically listed and labeled for indoor use.
612.6.2 Separation. Where stationary fuel cell power systems are installed indoors the indoor area in which the system is
located shall be treated as an incidental use area and be separated from Group B, F, M, S and U occupancies by one-hour fire
resistive construction, and from Group A, E, I and R occupancies by two-hour fire resistive construction. Separation shall be
provided in accordance with Section 509 of the International Building Code.
Exception:Stationary fuel cell power systems with an aggregate rating less than 50 Kw shall not be required to be separated
from other occupancies provided the systems comply with NFPA 853, Section 9.3 requirements.
612.6.2.1 Group F, S and U occupancies. Stationary fuel cell power systems located outside of an incidental use area within
Group F, S and U occupancies shall be separated from other F, S and U occupancies and Group B and M occupancies by onehour fire resistive construction, and from Group A, E, I and R occupancies by two-hour fire resistive construction.
612.6.2.2 Group A, B, E, I, M or R occupancies. Stationary fuel cell power systems shall not be located in Group A, B, E, I,
M or R occupancies unless treated as an incidental use as required in Section 612.6.2.
612.7 Vehicle impact protection. Where stationary fuel cell power systems are subject to impact by a motor vehicle,
vehicle impact protection shall be provided in accordance with Section 312.
612.8 Separation. Stationary fuel cell power systems located outdoors shall be separated by not less than five feet (1524
mm) from the following:
1. Lot lines
2. Public ways
3. Buildings
4. Stored combustible materials
5. Hazardous materials
6. High-piled stock
7. Any portion of a designated means of egress system
8. Other exposure hazards
612.9 Fuel supply. The design, location and installation of the fuel supply for stationary fuel cell power systems shall comply
with Chapter 53, Chapter 58 and the International Fuel Gas Code based on the particular fuel being supplied to the system.
612.10 Manual shutoff. An accessible manual shutoff valve shall be provided for the fuel piping within 6 feet (1.8m) of any
fuel storage tank serving the fuel cell and within 6 feet (1.8 m) of the power system. If the fuel tank and the stationary fuel cell
power system are less than 12 feet (3.6 m) apart, a single shutoff valve shall be permitted. If the stationary fuel cell power
system is located indoors the shutoff valve shall be located outside of the room in which the system is installed, unless
otherwise approved by the code official.
612.11 Ventilation and exhaust. Ventilation and exhaust for fuel cell systems shall be provided in accordance with NFPA
853.
612.12 Fire suppression Fire suppression for fuel cell power system installations shall be provided in accordance with
NFPA 853.
612.13 Gas detection systems. Fuel cell power systems shall be provided with a gas detection system. Detection shall be
provided in approved locations in the fuel cell power system enclosure, the exhaust system, or the room that encloses the fuel
cell power system. The system shall be designed to activate at a flammable gas concentration of not more than 25 percent of
the lower flammable limit (LFL).
612.13.1 System activation. The activation of the gas detection system shall automatically:
1. Close valves between the gas supply and the fuel cell power system.
2. Shut down the fuel cell power system.
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3. Initiate local audible and visible alarms in approved locations.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
CSA AMERICA INC. 8501 East Pleasant Valley Road Cleveland, Ohio 44131
CSA FC 1 – 2012 Stationary Fuel Cell Power Systems
NFPA Standard
853 – 15

Installation of Stationary Fuel Cell Power Systems

Reason: Fuel cell power systems are being used in ever increasing numbers to meet facility energy needs. Stationary fuel cell
power systems generate power through an electrochemical process that combines hydrogen and oxygen to produce electricity.
The hydrogen comes from a direct hydrogen source or from any hydrocarbon fuel such as natural gas, gasoline, diesel, or
methanol if the fuel cell power system includes integral reforming. The oxygen comes from air around the fuel cell. A new
section is being proposed in the IFC which provides a comprehensive set of requirements to mitigate potential hazards
associated with the installation and use of stationary fuel cell power systems.
Three referenced documents form the basis for these requirements:
ANSI/CSA FC 1 standard is used to investigate and list the stationary fuel cells covered by this section. The construction and
performance requirements in that standard address a variety of hazards, including mechanical, electrical, thermal, malfunction,
erroneous human intervention and environmental.
NFPA 853, the Standard for the Installation of Stationary Fuel Cell Power Systems includes requirements for the design,
construction, and installation of stationary fuel cell power systems.
NFPA 2, the Hydrogen Technologies Code covers the production, storage, transfer, and use of hydrogen in all occupancies and
on all premises. Chapter 12 of this code includes requirements for the design, construction, and installation of stationary fuel
cell power systems which are extracted from NFPA 853.
Comments on portions of the proposal are as follows:
612.3 - Currently three companies have prepackaged stationary fuel cell power systems listed by UL for nonresidential indoor
and outdoor use, so it is appropriate to require these products to be listed since it will be difficult if not impossible for fire code
officials to verify that the systems comply with NFPA 853.
The listing and installation requirements proposed in this section for prepackaged, pre-engineered and field fabricated
stationary fuel cell power systems are consistent with, but not identical to, NFPA 853 requirements.
The criteria for approving field fabricated fuel cell power systems is based on NFPA 853 and criteria that is difficult for the code
official to obtain and evaluate during plan review and initial inspection.
612.5 – Systems are listed for both residential and nonresidential use based on requirements in the two referenced documents
noted above.
612.6 – Systems are listed for either indoor or outdoor use. The 50% wall limitation is from NFPA 853, Section 3.3.15.2.
Occupancy separations are based on the incidental use occupancy separations established for hydrogen fuel rooms and
stationary battery systems (see IBC table 509).
Exception 1 that allows systems in industrial type occupancies is consistent with the requirements in NFPA 853, Section 5.3.
Exception 2 that covers systems < 50 Kw is consistent with NFPA 853, Section 9.3.
612.6.3 is based on IBC Section 905.3.1 and will make sure the indoor stationary fuel cell power systems are in locations that
can be effectively responded to by the fire department and emergency responders if needed.
612.8 separation requirements are based on, but not identical to, separation requirements in NFPA 853, Section 5.1.1, and are
provided in the IFC as a convenience for the code user.
612.10 – Manual shutoff requirements are based on, but not identical to, requirements in NFPA 853, Section 6.4.
612.11 – Ventilation, exhaust, fire suppression and gas detection are important parts of a safe installation and references to
NFPA 853 are provided as a convenience to the code user.
612.3 – Gas detection system requirements include detection locations from UL 853 and activation criteria that are consistent
with IFC requirements.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/ﬁre-code-action-committeefcac/)
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Cost Impact: Will increase the cost of construction
There are no requirements in the code that specifically regulate these systems. Complying with the proposed requirements will
result in increased construction and maintenance expenses.
F111-16 : 612 O'BRIAN10617
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt the proposal had merit but the separation requirements needed clarification and
refinement.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
612.6.2 Separation. Where Rooms containing stationary fuel cell power systemsare installed indoors the indoor area in which
the system is located shall be treated as an incidental use area and be separated from the following occupancies by fire
barriers or horizontal assemblies, or both, constructed in accordance with the International Building Code.
1. Group B, F, M, S and U occupancies by one-hour fire resistive construction, and from
2. Group A, E, I and R occupancies by two-hour fire resistive construction. Separation shall be provided in accordance with
Section 509 of the International Building Code.
Exception:Stationary fuel cell power systems with an aggregate rating less than 50 Kw shall not be required to be separated
from other occupancies provided the systems comply with NFPA 853, Section 9.3 requirements.
612.6.2.1 Group F, S and U occupancies. Stationary fuel cell power systems located outside of an incidental use area within
Group F, S and U occupancies shall be separated from other F, S and U occupancies and Group B and M occupancies by onehour fire resistive construction, and from Group A, E, I and R occupancies by two-hour fire resistive construction.
612.6.2.2 Group A, B, E, I, M or R occupancies. Stationary fuel cell power systems shall not be located in Group A, B, E, I,
M or R occupancies unless treated as an incidental use as required in Section 612.6.2.
612.8 Separation Outdoor installation. No change to text.
2015 International Building Code
[F] 307.1.1 Uses other than Group H. An occupancy that stores, uses or handles hazardous materials as described in one or
more of the following items shall not be classified as Group H, but shall be classified as the occupancy that it most nearly
resembles.
1. Buildings and structures occupied for the application of flammable finishes, provided that such buildings or areas
conform to the requirements of Section 416 and the International Fire Code.
2. Wholesale and retail sales and storage of flammable and combustible liquids in mercantile occupancies conforming to
the International Fire Code.
3. Closed piping system containing flammable or combustible liquids or gases utilized for the operation of machinery or
equipment.
4. Cleaning establishments that utilize combustible liquid solvents having a flash point of 140°F (60°C) or higher in closed
systems employing equipment listed by an approved testing agency, provided that this occupancy is separated from all
other areas of the building by 1-hour fire barriers constructed in accordance with Section 707 or 1hour horizontal
assemblies constructed in accordance with Section 711, or both.
5. Cleaning establishments that utilize a liquid solvent having a flash point at or above 200°F (93°C).
6. Liquor stores and distributors without bulk storage.
7. Refrigeration systems.
8. The storage or utilization of materials for agricultural purposes on the premises.
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9. Stationary batteries utilized for facility emergency power, uninterruptable power supply or telecommunication facilities,
provided that the batteries are provided with safety venting caps and ventilation is provided in accordance with the
International
Mechanical
Code. products in their original packaging used in retail display.
10.Corrosive
personal
or household
11.Commonly used corrosive building materials.
12.Buildings and structures occupied for aerosol storage shall be classified as Group S-1, provided that such buildings
conform to the requirements of the International Fire Code.
13.Display and storage of nonflammable solid and nonflammable or noncombustible liquid hazardous materials in
quantities not exceeding the maximum allowable quantity per control area in Group M or S occupancies complying with
Section 414.2.5.
14.The storage of black powder, smokeless propellant and small arms primers in Groups M and R-3 and special industrial
explosive devices in Groups B, F, M and S, provided such storage conforms to the quantity limits and requirements
prescribed in the International Fire Code..
15.Stationary fuel cell power systems installed in accordance with the International Fire Code.
Commenter's Reason: The committee correctly identified that the separation requirements for stationary fuel cell power
systems in incidental use areas of buildings was not properly addressed. This public comment fixes this by clarifying
the separation criteria in Section 612.6.2, and deleting Sections 612.6.2.1 and 612.6.2.2 which were a little confusing, and
were not really needed. The title of Section 612.8 was also revised to clarify that the focus of that section was outdoor
installations. Also IBC Section 307.1.1 was revised to clarify that occupancies that employ fuel cells are not automatically
classified as Group H. With these revisions the separation requirements for stationary fuel cell power systems are consistent
with NFPA 853, and with the IFC/IBC requirements for stationary storage battery systems.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes w ith regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there w ere numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as w ell as any interested parties, to discuss and debate the proposed changes. Related documentation and
reports are posted on the FCAC website at: FCAC

F111-16
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F112-16
IFC: 105.6.14 (New), 105.7.4 (New), 202 (New), 612 (New), 907.2.24 (New) [IBC:[F] 907.2.24(New)], IBC; [F] 307.1.1,
Table 509
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
105.6.14 Capacitor energy storage systems. An operational permit is required for the operation of capacitor energy
storage systems regulated by Section 612.
105.7.4 Capacitor energy storage systems. A permit is required to install capacitor energy storage systems regulated by
Section 612.
Add new definition as follows:
SECTION 202 DEFINITIONS
CAPACITOR ENERGY STORAGE SYSTEM. A stationary, rechargeable energy storage system consisting of capacitors,
chargers, controls, and associated electrical equipment designed to provide electrical power to a building. The system is
typically used to provide standby or emergency power, an uninterruptable power supply, load shedding, load sharing or similar
capabilities.
Pre-engineered capacitor energy storage system. A capacitor energy storage system consisting of capacitors, an
energy management system, components and modules that are produced in a factory, designed to comprise the system
when assembled and shipped to the job site for assembly.
Prepackaged capacitor energy storage system. A capacitor energy storage system consisting of capacitors, an energy
management system, components and modules that is factory assembled and then shipped as a complete unit for
installation at the job site.
Add new text as follows:
SECTION 612 CAPACITOR ENERGY STORAGE SYSTEMS
612.1 Scope. Capacitor energy storage systems having capacities exceeding 70 KWh (252 Mega joules) shall comply with
this section.
612.1.2 Permits. Permits shall be obtained for the installation and operation of capacitor energy storage systems in
accordance with Sections 105.6.14 and 105.7.4.
612.1.3 Construction documents. The following information shall be provided with the permit application:
1. Location and layout diagram of the room in which the capacitor energy storage system is to be installed
2. Details on hourly fire-resistant rated assemblies provided
3. Quantities and types of capacitors in the system.
4. Manufacturer's specifications, ratings and listings of capacitors and capacitor energy storage systems
5. Location and content of signage
6. Details on fire suppression, smoke detection and ventilation systems.
7. Rack storage arrangement, including seismic support criteria.
612.1.4 Hazard mitigation analysis. A hazard mitigation analysis, applicable to the capacitors shall be approved and comply
with Section 612.1.4.1 and 612.1.4.2 and this section. A failure modes and effects analysis (FMEA) or other approved hazard
mitigation analysis shall be provided in accordance with Section 104.7.2 under any of the following conditions:
1. Capacitor technologies not specifically identified in this code are provided.
2. More than one capacitor energy storage system technology is provided in a room or indoor area where there is a
potential for adverse interaction between technologies.
3. When allowed as a basis for increasing maximum allowable quantities.
612.1.4.1 Fault condition. The hazard mitigation analysis shall evaluate the consequences of the following failure modes,
and others deemed necessary by the fire code official. Only single failure modes shall be considered.
1. Thermal runaway condition in a single capacitor rack, module or array.
2. Failure of any energy management system.
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3.
4.
5.
6.
7.

Failure of any required ventilation system.
Voltage surges on the primary electric supply.
Short circuits on the load side of the capacitor energy storage system.
Failure of the smoke detection, fire suppression, or gas detection system.
Spill neutralization not being provided or failure of the secondary containment system.

612.1.4.2 Analysis approval. The fire code official is authorized to approve the hazardous mitigation analysis provided the
consequences of the hazard mitigation analysis demonstrate:
1. Fires or explosions will be contained within unoccupied capacitor energy storage rooms for the minimum duration of the
fire resistance rated walls identified in IBC table 509.1.
2. Fires and explosions in cabinets in occupied work centers will be detected in time to allow occupants within the room to
safely evacuate.
3. Toxic and highly toxic gases released during fires and other fault conditions shall not reach concentrations in access of
IDLH level in the building or adjacent means of egress routes during the time deemed necessary to evacuate from that
area.
4. Flammable gases released from batteries during charging, discharging and normal operation shall not exceed 25% of
their lower flammability limit (LFL).
5. Flammable gases released from batteries during fire, overcharging and other abnormal conditions shall not create an
explosion hazard that will injure occupants or emergency responders.
612.1.5 Seismic and structural design. Capacitor energy storage systems shall comply with the seismic design
requirements in Chapter 16 of the International Building Code, and shall not exceed the floor loading limitation of the building.
612.1.6 Vehicle impact protection. Where capacitor energy storage systems are subject to impact by a motor vehicle,
including fork lifts, vehicle impact protection shall be provided in accordance with Section 312.
612.1.7 Combustible storage. Combustible materials not related to the capacitor energy storage system shall not be stored
in capacitor rooms.
612.1.8 Testing, maintenance and repairs. Capacitors and associated equipment and systems shall be tested and
maintained in accordance with the manufacturer's instructions. Any capacitors or system components used to replace existing
units shall be compatible with the capacitor charger, energy management systems, other capacitors, and other safety systems.
Introducing other types of capacitors into the capacitor energy storage system shall be treated as a new installation and require
approval by the fire code official before the replacements are introduced into service.
612.2 Location, construction and signage. The location, construction and signage for capacitor energy storage systems
shall be in accordance with Sections 612.2.1 through 612.2.4.
612.2.1 Location and construction. The locatiion and construction of capacitor energy storage systems within buildings
shall be in accordance with Sections 612.2.1.1 through 612.2.1.5.1.
612.2.1.1 Location. Capacitor energy storage systems shall not be located in areas where the floor is located more than 75
feet (22 860 mm) above the lowest level of fire department vehicle access, or where the floor level is more than 30 feet (9144
mm) below the finished floor of the lowest level of exit discharge.
612.2.1.2 Separation. Rooms containing capacitor energy storage systems shall be separated from other areas of the building
in accordance with Section 509.1 of the International Building Code. Capacitor energy storage systems shall be allowed to be
in the same room with the equipment they support.
612.2.1.3 Capacitor energy storage system arrays. Capacitor energy storage systems shall be segregated into arrays not
exceeding 50 KWh (180 Mega joules) each. Each array shall be spaced a minimum three feet (914 mm) from other arrays and
from walls in the storage room or area. The storage arrangements shall comply with Chapter 10.
Exception: Listed pre-engineered capacitor energy storage systems and listed prepackaged capacitor energy storage
systems shall not exceed 150 KWh (540 Mega joules) each.
612.2.1.4 Separate rooms. Where stationary batteries are installed in a separate equipment room accessible only to
authorized personnel, they shall be permitted to be installed on an open rack for ease of maintenance.
612.2.1.5 Occupied work areas. Where stationary cacapitors are located in an occupied work center, they shall be housed
in a noncombustible cabinet or other enclosure to prevent access by unauthorized personnel.
612.2.2 Signage. Approved signs shall be provided on doors or in locations adjacent to the entrances to capacitor energy
storage system rooms and shall include the following or equivalent.
1. A minimum 8 in. (200 mm) wide and 6 in. (150 mm) high sign with:
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a. CAUTION
b. CAPACITOR ENERGY STORAGE ROOM
c. THIS ROOM CONTAINS ENERGIZED ELECTRICAL CIRCUITS, AUTHORIZED PERSONNEL ONLY, and
d. An identification of the type of capacitors present and the potential hazards associated with the capacitor type.
2. Hazard identification markings in accordance with NFPA 704.
Exception: AUTHORIZED PERSONNEL ONLY markings are not required for entrances to occupied work centers that comply
with Section 608 requirements.
612.2.3 Cabinet signage. Capacitor energy storage systems located in cabinets provided in occupied work centers in
accordance with Section 608.2.5 shall have exterior labels that indicate CAUTION, CAPACITOR ENERGY SYSTEM CABINET,
THIS CABINET CONTAINS ENERGIZED ELECTRICAL CIRCUITS, AUTHORIZED PERSONNEL ONLY.
612.2.4 Electrical disconnects. Where the capacitor energy storage system disconnecting means is not within sight of the
main service disconnecting means, placards or directories shall be installed at the location of the main service disconnecting
means indicating the location of the capacitor energy storage system disconnecting means in accordance with NFPA 70.
612.2.5 Outdoor installations. Capacitor energy storage systems located outdoors shall comply with Sections
612.2.5.1 through 612.2.5.4, in addition to all applicable requirements of Section 612. Installations in outdoor
enclosures or containers which can be occupied for servicing, testing, maintenance and other functions shall be
treated as capacitor energy storage system rooms.
Exception: Capacitor energy storage arrays in noncombustible containers shall not be required to be spaced
three feet (914 mm) from the container walls.
612.2.5.1 Separation. Capacitor energy storage systems located outdoors shall be separated by a minimum five feet (1524
mm) from the following:
1.
2.
3.
4.
5.
6.
7.

Lot lines
Public ways
Buildings
Stored combustible materials
Hazardous materials
High-piled stock
Other exposure hazards

612.2.5.2 Means of egress. Capacitor energy storage systems located outdoors shall be separated from any means of
egress as required by the fire code official to ensure safe egress under fire conditions, but in no case less than 10 feet (3048
mm).
612.2.5.3 Security of outdoor areas. Outdoor areas in which capacitor energy storage systems are located shall be secured
against unauthorized entry and safeguarded in an approved manner.
612.2.5.4 Walk in units. Where a capacitor energy storage system includes an outer enclosure, the unit shall only be entered
for inspection, maintenance and repair of batteries and electronics, and shall not be occupied for other purposes.
612.3 Maximum allowable quantities. Fire areas within buildings containing capacitor energy storage systems that exceed
600 KWh of energy capacity shall comply with all applicable High Hazard Group H occupancy requirements in this code and
the International Building Code.
Exception: Where approved by the fire code official, areas containing capacitor energy storage systems that exceed 600
KWh shall be treated as incidental use areas and not Group H occupancies based on a hazardous mitigation analysis in
accordance with Section 612.1.4 and large scale fire and fault condition testing conducted or witnessed and reported by an
approved testing laboratory.
612.4 Capacitors and equipment. The design and installation of capacitors, capacitor energy storage systems, and related
equipment shall comply with this section.
612.2.1.5.1 Cabinets. Where stationary capacitors are contained in cabinets in occupied work centers, the cabinet
enclosures shall be located within 10 feet (3048 mm) of the equipment that they support.
612.4.1 Listings. Capacitors and capacitor energy storage systems shall comply with the following:
1. Capacitors shall be listed in accordance with UL 1973.
2. Prepackaged and pre-engineered stationary capacitor energy storage systems shall be listed in accordance with UL
9540.
612.4.2 Prepackaged and pre-engineered systems. Prepackaged and pre-engineered capacitor energy storage systems
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shall be installed in accordance with their listing and the manufacturer's instructions.
612.4.3 Energy management system. An approved energy management system shall be provided for monitoring and
balancing capacitor voltages, currents and temperatures within the manufacturer's specifications. The system shall transmit an
alarm signal to an approved location if potentially hazardous temperatures or other conditions such as short circuits,
overvoltage (overcharge) or under voltage (over discharge) are detected.
612.4.4 Capacitor chargers. Capacitor chargers shall be compatible with the capacitor manufacturer's electrical ratings and
charging specifications. Capacitor chargers shall be listed and labeled in accordance with the UL 1564 or provided as part of a
listed pre-engineered or prepackaged capacitor energy storage system.
612.4.5 Inverters. Inverters shall be listed and labeled in accordance with UL 1741. Only inverters listed and labeled for
utility interactive system use and identified as interactive shall be permitted to operate in parallel with the electric utility power
system to supply power to common loads.
612.4.6 Toxic and highly toxic gas. Capacitor energy storage systems that have the potential to release toxic and highly
toxic materials during charging, discharging and normal use conditions shall comply with Chapter 60.
612.5 Detection and protection systems. Fire suppression, smoke detection, mechanical ventilation and gas
detection shall be provided in rooms containing capacitor energy storage systems as required for stationary storage
battery systems in accordance with Section 608.5 through 608.5.4.
612.5.1 Fire suppression systems. Rooms containing capacitor energy storage systems shall be equipped with an
automatic sprinkler system installed in accordance with Section 903.3.1.1. Commodity classifications for specific technologies
capacitors shall be in accordance with Chapter 5 of NFPA 13. If the capacitor types are not addressed in Chapter 5 of NFPA 13,
the fire code official is authorized to approve the fire suppression system based on full scale fire and fault condition testing
conducted or witnessed and reported by an approved laboratory.
612.5.1.1 Alternative suppression systems. Capacitor energy systems that utilize water reactive materials shall be
protected by an approved alternative automatic fire- extinguishing system in accordance with Section 904. The system shall be
listed for protecting the type, arrangement and quantities of capacitors in the room. The fire code official shall be permitted to
approve the alternate fire suppression system based on full scale fire and fault condition testing conducted or witnessed and
reported by an approved laboratory.
612.5.2 Smoke protection system. An approved automatic smoke detection system shall be installed in rooms containing
capacitor energy storage systems in accordance with Section 907.2.
612.5.3 Mechnical ventilation. Ventilation of rooms containing capacitor energy storage systems shall be provided in
accordance with the International Mechanical Code and the following:
1. The ventilation system shall operate continuously or be designed to operate upon activation of the gas detection
system.
2. The system shall provide ventilation at a rate of not less than 1 cubic foot per minute (cfm) per square foot [0.00508
m3/(s • m2)] of floor area, but not less than 150 cfm (4 m3/min).
3. The exhaust system shall be designed to provide air movement across all parts of the floor for gases having a vapor
density greater than air and across all parts of the vault ceiling for gases having a vapor density less than air.
612.5.3.1 Cabinet ventilation. Cabinets located in occupied spaces containing capacitors shall be provided with mechanical
ventilation in accordance with this section.
.
612.5.3.2 Supervision. Required mechanical ventilation systems for rooms and cabinets containing capacitors shall be
supervised by an approved central station, proprietary or remote station service or shall initiate an audible and visual signal at
an approved constantly attended on-site location.
612.5.4 Gas detection system. Rooms containing stationary capacitor energy storage systems shall be protected by a
continuous gas detection system. The gas detection system shall be designed to activate where the level of flammable gas
exceeds 25 percent of the lower flammable limit (LFL), or where the level of toxic or highly toxic gases exceeds the permissible
exposure limits (PEL).
612.5.4.1 System activation. Activation of the gas detection system shall result in all the following:
1.
2.
3.
4.

Initiation of distinct audible and visible alarms in the capacitor energy storage system room.
Transmission of an alarm to an approved location.
De-energizing of the capacitor.
Activation of the mechanical ventilation system, where the system is interlocked with the gas detection system.
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612.6 Spill control and neutralization. Capacitor energy storage systems that contain free electrolytes and other hazardous
materials shall be provided with spill control and neutralization as required in Section 608.5.5 for stationary storage battery
systems.
907.2.24 (IBC [F] 907.2.24) Capacitor energy storage systems. An automatic smoke detection system shall be installed in
areas containing capacitor energy storage systems as required by Section 612.
2015 International Building Code
Revise as follows:
[F] 307.1.1 Uses other than Group H. An occupancy that stores, uses or handles hazardous materials as described in one or
more of the following items shall not be classified as Group H, but shall be classified as the occupancy that it most nearly
resembles.
1. Buildings and structures occupied for the application of flammable finishes, provided that such buildings or areas
conform to the requirements of Section 416 and the International Fire Code.
2. Wholesale and retail sales and storage of flammable and combustible liquids in mercantile occupancies conforming to
the International Fire Code.
3. Closed piping system containing flammable or combustible liquids or gases utilized for the operation of machinery or
equipment.
4. Cleaning establishments that utilize combustible liquid solvents having a flash point of 140°F (60°C) or higher in closed
systems employing equipment listed by an approved testing agency, provided that this occupancy is separated from all
other areas of the building by 1-hour fire barriers constructed in accordance with Section 707 or 1hour horizontal
assemblies constructed in accordance with Section 711, or both.
5. Cleaning establishments that utilize a liquid solvent having a flash point at or above 200°F (93°C).
6. Liquor stores and distributors without bulk storage.
7. Refrigeration systems.
8. The storage or utilization of materials for agricultural purposes on the premises.
9. Stationary batteries utilized for facility emergency power, uninterruptable power supply or telecommunication facilities,
provided that the batteries are provided with safety venting caps and ventilation is provided in accordance with the
International Mechanical Code.
10.Capacitor energy storage systems installed in accordance with the International Fire Code.
11.Corrosive personal or household products in their original packaging used in retail display.
12.Commonly used corrosive building materials.
13.Buildings and structures occupied for aerosol storage shall be classified as Group S-1, provided that such buildings
conform to the requirements of the International Fire Code.
14.Display and storage of nonflammable solid and nonflammable or noncombustible liquid hazardous materials in
quantities not exceeding the maximum allowable quantity per control area in Group M or S occupancies complying with
Section 414.2.5.
15.The storage of black powder, smokeless propellant and small arms primers in Groups M and R-3 and special industrial
explosive devices in Groups B, F, M and S, provided such storage conforms to the quantity limits and requirements
prescribed in the International Fire Code.
TABLE 509
INCIDENTAL USES
ROOM OR AREA
Furnace room where any piece of equipment is over 400,000
Btu per hour input
Rooms with boilers where the largest piece of equipment is
over 15
psi and 10 horsepower
Refrigerant machinery room
Hydrogen fuel gas rooms, not classified as Group H

SEPARATION AND/OR PROTECTION
1 hour or provide automatic sprinkler system
1 hour or provide automatic sprinkler system
1 hour or provide automatic sprinkler system
1 hour in Group B, F, M, S and U occupancies; 2 hours in
Group A, E,
I and R occupancies.
2 hours and provide automatic sprinkler system

Incinerator rooms
Paint shops, not classified as Group H, located in occupancies
2 hours; or 1 hour and provide automatic sprinkler system
other than Group F
In Group E occupancies, laboratories and vocational shops not
1 hour or provide automatic sprinkler system
classified as Group H
In Group I-2 occupancies, laboratories not classified as Group
1 hour and provide automatic sprinkler system
H
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In ambulatory care facilities, laboratories not classified as
Group H
Laundry rooms over 100 square feet
In Group I-2, laundry rooms over 100 square feet
Group I-3 cells and Group I-2 patient rooms equipped with
padded surfaces
In Group I-2, physical plant maintenance shops
In ambulatory care facilities or Group I-2 occupancies, waste
and
linen collection rooms with containers that have an aggregate
volume
of 10 cubic feet or greater
In other than ambulatory care facilities and Group I-2
occupancies, waste and linen collection rooms over 100
square feet
In ambulatory care facilities or Group I-2 occupancies, storage
rooms greater than 100 square feet
Stationary storage battery systems having a liquid electrolyte
capacity of more than 50 gallons for flooded lead-acid, nickel
cadmium or
VRLA, or more than 1,000 pounds for lithium-ion and lithium
metal polymer used for facility standby power, emergency
power or
uninterruptable power supplies
Capacitor energy storage systems having an energy capacity
greater than the threshold quantity specified in Section 612.1
of the International Fire Code.

1 hour and provide automatic sprinkler system
1 hour or provide automatic sprinkler system
1 hour
1 hour
1 hour
1 hour

1 hour or provide automatic sprinkler system
1 hour

1 hour in Group B, F, M, S and U occupancies; 2 hours in
Group A, E,
I and R occupancies.

1 hour in Group B, F, M, S and U occupancies; 2 hours in
Group A, E, I and R occupancies.

For SI: 1 square foot = 0.0929 m2, 1 pound per square inch (psi) = 6.9 kPa, 1 British thermal unit (Btu) per hour = 0.293 watts,
3
1 horsepower = 746 watts, 1 gallon = 3.785 L, 1 cubic foot = 0.0283 m .
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
UL 1741 - 2015 Inverters, Converters, Controllers and Interconnection System Equipment for Use With
Distributed Energy Resources
UL 1973 Standard for Batteries for Use in Light Electric Rail (LER) Applications and Stationary Applications
UL 9540 Standard for Energy Storage Systems and Equipment
Reason: The U.S. Department of Energy is working with a wide range of stakeholders to encourage the development of large
scale electrical energy storage systems (ESS). ESS are needed because the amount of electricity that can be generated on the
electrical grid is relatively fixed over short periods of time, although demand for electricity fluctuates throughout the day.
Developing technology to store electrical energy so it can be available to meet demand is being actively pursued with a number
of energy storage technologies, including battery storage systems and electrochemical capacitors, among others.
The upcoming widespread installation of large ESS systems into existing buildings poses significant hazards to occupants and
emergency responders due to the nature of the technologies involved and the large amounts energy being stored. These
systems are largely unregulated by the IBC and IFC, especially capacitors energy storage systems (CESS) which are just
largely under development have the potential to be a significant energy storage source by 2018.
This proposal, which is a companion proposal to the FCAC stationary storage battery system proposal, establishes basic
protection requirements for CESS. Without these requirements, these systems will be virtually unregulated by 2018 fire and
building codes. This proposal includes safety measures that are similar to the FCAC proposed battery storage system
requirements, with some modifications as noted below.
1. Revisions are proposed to IBC Section 307.1.1 and Table 509.1 to allow CESS under the MAQ to be allowed in incidental
use areas of buildings, and to not have to comply with hazardous material requirements, which is consistent with current battery
storage system requirements. The intent of this proposal is to support the DOE energy storage initiative by allowing significant
quantities of capacitors in incidental use areas of buildings, with a reasonable number of protection measures in place to
protect occupants and emergency responders in the event of a fire or other incident originating from, or impinging on the
CESS.
2. Construction and operational permits are required for CESS systems above the threshold amonts in Section 612.1.
3. The protection concepts in Sections 612.1.1 though 612.2.4 are based FCAC proposed battery storage system
requirements.
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4. Section 612.3 includes a MAQ of 600 KWh for all capacitor technologies. Installations in excess of this amount cannot be
located in incidental use areas of buildings and must be located in Group H occupancies.
5. Sections 612.4 to 612.6 are based on FCAC proposed battery storage system requirements.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/ﬁre-code-action-committeefcac/)

Cost Impact: Will increase the cost of construction
This proposal introduces a number of new requirements for capacitor energy storage system installations that were previously
unregulated.
F112-16 : 612
(NEW)O'BRIAN10689
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee was in favor of the concept presented by this proposal however the proposal needs more
refinement regarding a variety of issues such as the separation requirements.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
105.7.4 Capacitor energy storage systems. A permit is required to install capacitor energy storage systems regulated by
Section 612.
SECTION 202 DEFINITIONS
CAPACITOR ENERGY STORAGE SYSTEM. A stationary, rechargeable energy storage system consisting of capacitors,
chargers, controls, and associated electrical equipment designed to provide electrical power to a building or facility. The system
is typically used to provide standby or emergency power, an uninterruptable power supply, load shedding, load sharing or
similar capabilities.
Pre-engineered capacitor energy storage system. A capacitor energy storage system consisting of capacitors, an energy
management system, components and modules that are produced in a factory, designed to comprise the system when
assembled and shipped to the job site for assembly.
Prepackaged capacitor energy storage system. A capacitor energy storage system consisting of capacitors, an energy
management system, components and modules that is factory assembled and then shipped as a complete unit for installation
at the job site.
SECTION 202 DEFINITIONS
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CAPACITOR ARRAY. An arrangement of individual capacitor modules in close proximity to each other, mounted on storage
racks or in cabinets or other enclosures.
SECTION 612 CAPACITOR ENERGY STORAGE SYSTEMS
612.1 Scope. Capacitor energy storage systems having capacities exceeding 3 KWh (10.8 Mega joules) shall comply with this
section.
Exception: Capacitors regulated by NFPA 70, Chapter 460 and capacitors included as a component part of other listed
electrical equipment are not required to comply with this section.
612.1.1 Permits. Permits shall be obtained for the installation of capacitor energy storage systems in accordance with Section
105.7.4.
612.2 Location and construction. Rooms and areas containing capacitor energy storage systems shall be designed, located
and constructed in accordance with this section.
612.2.1 Location. Capacitor energy storage systems shall not be located in areas where the floor is located more than 75 feet
(22 860 mm) above the lowest level of fire department vehicle access, or where the floor level is more than 30 feet (9144 mm)
below the finished floor of the lowest level of exit discharge.
612.2.2 Separation. Rooms containing capacitor energy storage systems shall be separated from the following occupancies
by fire barriers or horizontal assemblies, or both, constructed in accordance with the International Building Code.
1. Group B, F, M, S and U occupancies by one-hour fire resistive construction,
2. Group A, E, I and R occupancies by two-hour fire resistive construction.
612.2.3 Capacitor arrays. Capacitor energy storage systems shall be segregated into arrays not exceeding 50 KWh (180
Mega joules) each. Each array shall be spaced a minimum three feet (914 mm) from other arrays and from walls in the storage
room or area. The storage arrangements shall comply with Chapter 10.
Exception: Capacitor energy storage systems in noncombustible containers located outdoors shall not be required to be
spaced three feet (914 mm) from the container walls.
612.2.4 Signage. Approved signs shall be provided on doors or in locations adjacent to the entrances to capacitor energy
storage system rooms and shall include the following or equivalent.
1. CAPACITOR ENERGY STORAGE ROOM
2. THIS ROOM CONTAINS ENERGIZED ELECTRICAL CIRCUITS
3. An identification of the type of capacitors present and the potential hazards associated with the capacitor type.
612.2.5 Electrical disconnects. Where the capacitor energy storage system disconnecting means is not within sight of the
main service disconnecting means, placards or directories shall be installed at the location of the main service disconnecting
means identifying the location of the capacitor energy storage system disconnecting means in accordance with NFPA 70.
612.2.6 Outdoor installations, Capacitor energy systems located outdoors shall comply with this Section, in addition to all
applicable requirements of Section 608. Installations in outdoor enclosures or containers which can be occupied for servicing,
testing, maintenance and other functions shall be treated as capacitor storage rooms.
Exception: Capacitor arrays in noncombustible containers shall not be required to be spaced three feet (914 mm) from the
container walls.
612.2.6.1 Separation. Capacitor energy systems located outdoors shall be separated by a minimum five feet (1524 mm) from
the following:
1. Lot lines
2. Public ways
3. Buildings
4. Stored combustible materials
5. Hazardous materials
6. High-piled stock
7. Other exposure hazards
Exception: The fire code official is authorized to approve smaller separation distances if large scale fire and fault condition
testing conducted or witnessed and reported by an approved testing laboratory is provided showing that a fire involving the
system will not adversely impact occupant egress from adjacent buildings, or adversely impact adjacent stored materials or
structures.
612.2.6.2 Means of egress. Capacitor energy storage systems located outdoors shall be separated from any means of
egress as required by the fire code official to ensure safe egress under fire conditions, but in no case less than 10 feet (3048
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mm).
Exception: The fire code official is authorized to approve smaller separation distances if large scale fire and fault condition
testing conducted or witnessed and reported by an approved testing laboratory is provided showing that a fire involving the
system will not adversely impact occupant egress.
612.2.6.3 Security of outdoor areas. Outdoor areas in which capacitor energy storage systems are located shall be secured
against unauthorized entry and safeguarded in an approved manner.
612.2.6.4 Walk-in units. Where a capacitor energy storage system includes an outer enclosure, the unit shall only be entered
for inspection, maintenance and repair of batteries and electronics, and shall not be occupied for other purposes.
612.3 Maximum allowable quantities. Fire areas within buildings containing capacitor energy storage systems that exceed
600 KWh of energy capacity shall comply with all applicable High Hazard Group H occupancy requirements in this Code and
the International Building Code.
612.4 Capacitors and equipment. The design and installation of capacitor energy storage systems, and related equipment
shall comply with this section.
612.4.1 Listing. Capacitors and capacitor energy storage systems shall comply with the following:
1. Capacitors shall be listed in accordance with UL 1973.
2. Prepackaged and pre-engineered stationary capacitor energy storage systems shall be listed in accordance with UL
9540.
612.4.2 Prepackaged and pre-engineered systems. In addition to other applicable requirements of this code, prepackaged
and pre-engineered capacitor energy storage systems shall be installed in accordance with their listing and the manufacturer's
instructions.
612.4.3 Energy management system. An approved energy management system shall be provided for monitoring and
balancing capacitor voltages, currents and temperatures within the
manufacturer's specifications. The system shall transmit an alarm signal to an approved location if potentially hazardous
temperatures or other conditions such as short circuits, overvoltage or under voltage are detected.
612.4.4 Capacitor chargers. Capacitor chargers shall be compatible with the capacitor manufacturer's electrical ratings and
charging specifications. Capacitor chargers shall be listed and labeled in accordance with the UL 1564 or provided as part of a
listed pre-engineered or prepackaged capacitor energy storage system.
612.4.5 Toxic and highly toxic gas. Capacitor energy storage systems that have the potential to release toxic and highly
toxic materials during charging, discharging and normal use conditions shall comply with Chapter 60.
612.5 Detection and protection systems. Fire suppression and smoke detection systems shall be provided in capacitor
energy storage system rooms in accordance with this section.
612.5.1 Fire suppression systems. Rooms containing capacitor energy storage systems shall be equipped with an
automatic sprinkler system installed in accordance with Section 903.3.1.1. Commodity classifications for specific capacitor
technologies shall be in accordance with Chapter 5 of NFPA 13. If the capacitor types are not addressed in Chapter 5 of NFPA
13, the fire code official is authorized to approve the fire suppression system based on full scale fire and fault condition testing
conducted by an approved laboratory.
612.5.1.1 Alternative suppression systems. Capacitor energy storage systems that utilize water reactive materials shall be
protected by an approved alternative automatic fire- extinguishing system in accordance with Section 904. The system shall be
listed for protecting the type, arrangement and quantities of capacitors in the room. The fire code official shall be permitted to
approve the alternate fire suppression system based on full scale fire and fault condition testing conducted by an approved
laboratory.
612.5.2 Smoke detection system. An approved automatic smoke detection system shall be installed in rooms containing
capacitor energy storage systems in accordance with Section 907.2.
612.5.3 Ventilation. Where capacitors release flammable gases during normal operating conditions ventilation of rooms
containing capacitor energy storage systems shall be provided in accordance with the International Mechanical Code and the
following:
1. The ventilation system shall be designed to limit the maximum concentration of flammable gas to 25% of the lower
flammability limit, or
2. Continuous ventilation shall be provided at a rate of not less than 1 cubic foot per minute (cfm) per square foot [0.00508
m3/(s • m2)] of floor area, but not less than 150 cfm (4 m3/min).
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3. The exhaust system shall be designed to provide air movement across all parts of the floor for gases having a vapor
density greater than air and across all parts of the ceiling for gases having a vapor density less than air.
612.5.3.1 Supervision. Required mechanical ventilation systems for rooms containing capacitor energy storage systems shall
be supervised by an approved central station, proprietary or remote station service or shall initiate an audible and visible signal
at an approved constantly attended on-site location.
612.5.4 Spill control and neutralization. Where capacitors contain liquid electrolyte, approved methods and materials shall
be provided for the control and neutralization of spills of electrolyte or other hazardous materials in areas containing stationary
storage batteries as follows:
For capacitors with free-flowing electrolyte, the method and materials shall be capable of neutralizing a spill of the total capacity
from the largest cell or block to a pH between 5.0 and 9.0.
For capacitors with immobilized electrolyte, the method and material shall be capable of neutralizing a spill of 3.0 percent of the
capacity of the largest cell or block in the room to a pH between 5.0 and 9.0.
612.6 Testing, maintenance and repairs. Capacitors and associated equipment and systems shall be tested and
maintained in accordance with the manufacturer's instructions. Any capacitors or system components used to replace existing
units shall be compatible with the capacitor charger, energy management systems, other capacitors, and other safety systems.
Introducing different capacitors technologies into the capacitor energy storage system shall be treated as a new installation and
require approval by the fire code official before the replacements are introduced into service.
907.2.24 Capacitor energy storage systems. An automatic smoke detection system shall be installed in areas containing
capacitor energy storage systems as required by Section 612.
2015 International Building Code
[F] 307.1.1 Uses other than Group H. An occupancy that stores, uses or handles hazardous materials as described in one or
more of the following items shall not be classified as Group H, but shall be classified as the occupancy that it most nearly
resembles.
1. Buildings and structures occupied for the application of flammable finishes, provided that such buildings or areas
conform to the requirements of Section 416 and the International Fire Code.
2. Wholesale and retail sales and storage of flammable and combustible liquids in mercantile occupancies conforming to
the International Fire Code.
3. Closed piping system containing flammable or combustible liquids or gases utilized for the operation of machinery or
equipment.
4. Cleaning establishments that utilize combustible liquid solvents having a flash point of 140°F (60°C) or higher in closed
systems employing equipment listed by an approved testing agency, provided that this occupancy is separated from all
other areas of the building by 1-hour fire barriers constructed in accordance with Section 707 or 1hour horizontal
assemblies constructed in accordance with Section 711, or both.
5. Cleaning establishments that utilize a liquid solvent having a flash point at or above 200°F (93°C).
6. Liquor stores and distributors without bulk storage.
7. Refrigeration systems.
8. The storage or utilization of materials for agricultural purposes on the premises.
9. Stationary batteries utilized for facility emergency power, uninterruptable power supply or telecommunication facilities,
provided that the batteries are provided with safety venting caps and ventilation is provided in accordance with the
International Mechanical Code.
10.Corrosive personal or household products in their original packaging used in retail display.
11.Commonly used corrosive building materials.
12.Buildings and structures occupied for aerosol storage shall be classified as Group S-1, provided that such buildings
conform to the requirements of the International Fire Code.
13.Display and storage of nonflammable solid and nonflammable or noncombustible liquid hazardous materials in
quantities not exceeding the maximum allowable quantity per control area in Group M or S occupancies complying with
Section 414.2.5.
14.The storage of black powder, smokeless propellant and small arms primers in Groups M and R-3 and special industrial
explosive devices in Groups B, F, M and S, provided such storage conforms to the quantity limits and requirements
prescribed in the International Fire Code.
15.Capacitor energy storage systems in accordance with the International Fire Code.
Commenter's Reason: At the Code Action Hearing we advised the committee that the proposal needed some additional
work to properly address this new energy storage system technology. Per the committee reason statement they were in favor of
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the concept presented by this proposal but also recognized that the proposal needed needs more refinement regarding a
variety of issues such as the separation requirements.
In this public comment we addressed the concerns with this proposal by retaining the basic protection concept used for other
energy storage systems in this code, while eliminating unnecessary requirements which included, among other things, the
operational permit (dropped in all ESS system proposals), construction documents, hazard mitigation analysis and acceptance
criteria, and occupied work area criteria.
In addition to these changes the threshold quantity in Section 612.1 was reduced to 3 KWh in recognition of the potential
severity of a fire event involving current capacitor technologies,which often contain highly flammable Acetonitrile compounds.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

F112-16
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F113-16
IFC: , 202 (New), 701, 701.1, 701.2, 701.2 (New), 701.3 (New), 701.4 (New), 701.5 (New), 702, 702.1, 703, 703.1, 703.1
(New), 703.1.1, 703.1.2, 703.1.3, 703.2, 703.2 (New), 703.2.1, 703.2.2, 703.2.3, 703.3, 703.4, 704, 704 (New), 704.1, 704.1
(New), 704.2, 705 (New), 705.1 (New), 705.2.1 (New), 706 (New), 706.1 (New), 706.2 (New), 706.3 (New), 707 (New).
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new definition as follows:
SECTION 202 DEFINITIONS
[BF] MEMBRANE-PENETRATION FIRESTOP SYSTEM. An assemblage consisting of a fire-resistance-rated floor-ceiling,
roof-ceiling or wall assembly, one or more penetrating items installed into or passing through the breach in one side of the
assembly and the materials or devices, or both, installed to resist the spread of fire into the assembly for a prescribed period of
time.
SECTION 202 DEFINITIONS
[BF] OPENING PROTECTIVE. A fire door assembly, fire shutter assembly, fire window assembly or glass-block assembly in a
fire-resistance-rated wall or partition.
SECTION 202 DEFINITIONS
SMOKE PARTITION. A wall assembly that extends from the top of the foundation or floor below to the underside of the floor or
roof sheathing, deck or slab above or to the underside of the ceiling above where the ceiling membrane is constructed to limit
the transfer of smoke.
SECTION 202 DEFINITIONS
[BF] THROUGH-PENETRATION FIRESTOP SYSTEM. An assemblage consisting of a fire-resistance-rated floor, floor-ceiling
or wall assembly, one or more penetrating items passing through the breaches in both sides of the assembly and the materials
or devices, or both, installed to resist the spread of fire through the assembly for a prescribed period of time.
SECTION 701 GENERAL
Revise as follows:
701.1 Scope. The provisions of this chapter shall govern the inspection and maintenance of the materials, systems and
assemblies used for structural fire resistance and fire-resistance-ratedfire resistance, fire-resistance-rated construction
separation of adjacent spaces and smoke resistant construction to safeguard against the spread of fire and smoke within a
building and the spread of fire to or from buildings. New buildings shall comply with the International Building Code.
Add new text as follows:
701.2 Fire-resistance-rated construction. The fire-resistance rating of the following fire-resistance-rated construction shall
be maintained:
1. Structural members.
2. Exterior walls.
3. Fire walls, fire barriers, fire partitions.
4. Horizontal assemblies.
5. Shaft enclosures.
Revise as follows:
703.3 701.2.1 Ceilings Hanging displays. No change to text.
Delete without substitution:
703.1.3 Fire walls, fire barriers and fire partitions. Required fire walls, fire barriers and fire partitions shall be maintained
to prevent the passage of fire. Openings protected with approved doors or fire dampers shall be maintained in accordance with
NFPA 80.
Add new text as follows:
701.3 Smoke barriers. The fire-resistance rating and smoke resistant characteristics of smoke barriers shall be maintained.
Delete without substitution:
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703.1.2 Smoke barriers and smoke partitions. Required smoke barriers and smoke partitions shall be maintained to
prevent the passage of smoke. Openings protected with approved smoke barrier doors or smoke dampers shall be maintained
in accordance with NFPA 105.
Add new text as follows:
701.4 Smoke partitions. The smoke resistant characteristics of smoke partitions shall be maintained.
701.5 Maintaining protection. Materials, systems and devices used to repair or protect breaches and openings in fireresistance-rated construction and smoke resistant construction shall be maintained in accordance with Sections 703 through
707.
Revise as follows:
703.1 701.6 Maintenance Owner's responsibility. The required
Requiredfire-resistance rating fire-resistance-ratedof fire-resistance-rated and smoke-resistant construction, including, but not
limited to, walls, firestops, shaft enclosures, partitions, smoke barriers, floors, fire-resistive coatings and sprayed fire-resistant
materials applied to structural members and fire-resistant joint systems, shall be maintained. Such elements the construction
included in Sections 703 through 707 shall be visually inspected by the owner annually and properly repaired, restored or
replaced where damaged, altered, breached or penetrated. Records of inspections and repairs shall be maintained. Where
concealed, such elements shall not be required to be visually inspected by the owner unless the concealed space is accessible
by the removal or movement of a panel, access door, ceiling tile or similar movable entry to the space. Openings made therein
for the passage of pipes, electrical conduit, wires, ducts, air transfer openings and holes made for any reason shall be
protected with approved methods capable of resisting the passage of smoke and fire. Openings through fire-resistance-rated
assemblies shall be protected by self- or automatic-closing doors of approved construction meeting the fire protection
requirements for the assembly.
701.2 701.7 Unsafe conditions. Where any components in this chapter are not maintained and do not function as intended or
do not have the fire resistance or the resistance to the passage of smoke required by the code under which the building was
constructed, remodeled or altered, such component(s) or portion thereof shall be deemed an unsafe condition, in accordance
with Section 110.1.1. Components or portions thereof determined to be unsafe shall be repaired or replaced to conform to that
code under which the building was constructed, remodeled, altered or this chapter, as deemed appropriate by the fire code
official.
Where the extent of the conditions of components is such that any building, structure or portion thereof presents an imminent
danger to the occupants of the building, structure or portion thereof, the fire code official shall act in accordance with Section
110.2.
SECTION 702 DEFINITIONS
702.1 Definitions. The following terms are defined in Chapter 2:
DRAFTSTOP.
FIRE-RESISTANT JOINT SYSTEM.FIREBLOCKING.
FIRE-RESISTANT JOINT SYSTEM.
MEMBRANE-PENETRATION FIRESTOP SYSTEM.
OPENING PROTECTIVE.
SMOKE BARRIER.
SMOKE PARTITION.
FIREBLOCKING THROUGH-PENETRATION FIRESTOP SYSTEM.
SECTION 703 FIRE-RESISTANCE-RATED CONSTRUCTION PENETRATIONS
Add new text as follows:
703.1 Maintaining protection. Materials and firestop systems used to protect membrane- and through-penetrations in fireresistance-rated construction and smoke resistant construction shall be maintained. The materials and firestop systems shall
be securely attached to or bonded to the construction being penetrated with no openings visible through or into the cavity of
the construction.
703.2 Unprotected penetrations. All unprotected penetrations in fire-resistance-rated construction and smoke resistant
construction shall be protected as required in the International Building Code.
SECTION 704 JOINTS AND VOIDS
704.1 Maintaining protection. Where required when the building was originally constructed, materials and systems used to
protect joints and voids installed in the following locations shall be maintained. The materials and systems shall be securely
attached to or bonded to the adjacent construction, without openings visible through the construction.
1. Joints in or between fire-resistance-rated walls, floors or floor/ceiling assemblies and roof or roof/ceiling assemblies.
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2.
3.
4.
5.
6.
7.

Joints in smoke barriers.
Voids at the intersection of a horizontal floor assembly and an exterior curtain wall.
Voids at the intersection of a horizontal smoke barrier and an exterior curtain wall.
Voids at the intersection of a nonfire-resistance-rated floor assembly and an exterior curtain wall.
Voids at the intersection of a vertical fire barrier and an exterior curtain wall.
Voids at the intersection of a vertical fire barrier and a nonfire-resistance-rated roof assembly.

Exception: Unprotected joints and voids, do not need to be protected where such joints and voids were not required to be
protected when the building was originally constructed.
SECTION 705 DOOR AND WINDOW OPENINGS
705.1 General. Openings through fire-resistance-rated assemblies shall be protected by self- or automatic-closing fire doors,
fire windows or floor fire doors capable of resisting the passage of fire. Openings through smoke barriers shall be protected by
fire windows or by self- or automatic-closing fire doors capable of resisting the passage of fire and smoke. Openings through
smoke partitions shall be protected by windows or self- or automatic-closing doors capable of resisting the passage of smoke.
Revise as follows:
703.2 705.2 Opening protectives Inspection and maintenance. Opening protectives in fire-resistance-rated assemblies
shall be inspected and maintained in an operative condition in accordance with NFPA 80. Where allowed by theOpening
protectives infire code official smoke barriers, the application of field-applied labels associated shall be inspected and
maintained in accordance with the maintenance of opening protectives NFPA 80 and 105. Openings in smoke partitions shall
follow the requirements of the approved third-party certification organization accredited for listing the opening protective be
inspected and maintained in accordance with NFPA 105. Fire doors and smoke barrier smoke and draft control doors shall not
be blocked or obstructed, or otherwise made inoperable. Fusible links shall be replaced promptly whenever fused or damaged.
Fire door assembliesOpening protectives and smoke and draft control doors shall not be modified.
Add new text as follows:
705.2.1 Labeling requirements. Components of the fire door and fire window assemblies, floor fire doors, and smoke and
draft control doors shall be listed and labeled by an approved agency. Where approved by the fire code official, the application
of field-applied labels associated with the maintenance of opening protectives shall follow the requirements of the approved
third-party certification organization accredited for listing the opening protective.
Revise as follows:
703.2.1 705.2.2 Signs. Where required by the fire code official, a sign shall be permanently displayed on or near each fire
doorfire door in letters not less than 1 inch (25 mm) high to read as follows:
1. For doors designed to be kept normally open: FIRE DOOR—DO NOT BLOCK.
2. For doors designed to be kept normally closed: FIRE DOOR—KEEP CLOSED.
703.2.2 705.2.3 Hold-open devices and closers. No change to text.
703.2.3 705.2.4 Door operation. Swinging fire doorsfire doors shall close from the full-open position and latch automatically.
The door closer shall exert enough force to close and latch the door from any partially open position.
704.2 705.2.5 Opening protectives Smoke and heat activated doors. Where openings are required to be protected,
opening protectives smoke activated doors shall be maintained self-closing or automatic closing by smoke detection. Existing
fusible-link-type automatic door-closing devices are permitted if the fusible link rating does not exceed 135°F (57°C).
703.4 705.2.6 Testing. Horizontal and vertical sliding and rolling fire doorsfire doors shall be inspected and tested annually to
confirm proper operation and full closure. Records of inspections and testing shall be maintained.
Add new text as follows:
SECTION 706 DUCT AND AIR TRANSFER OPENINGS
706.1 General. Openings for ducts and air transfer openings shall be protected with dampers or other approved methods
capable of resisting the passage of fire and smoke.
706.2 Maintaining protection. Dampers protecting ducts and air transfer openings shall be inspected and maintained in
accordance with NFPA 80 and 105 and installed in accordance with the manufacturer's instructions. All other products or
materials used to protect the openings for ducts and air transfer openings shall be securely attached to or bonded to the
construction containing the duct or air transfer opening, without openings visible through or into the cavity of the construction.
Any damaged products or materials protecting duct and air transfer openings shall be repaired, restored or replaced.
706.3 Unprotected openings. Unprotected duct and air transfer openings in fire-resistance-rated and smoke resistant
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construction shall be protected so as to comply with requirements that were in effect when the building was constructed.
Revise as follows:
SECTION 707 CONCEALED SPACES
703.1.1 707.1 Fireblocking and draftstopping. No change to text.
Delete without substitution:
SECTION 704 FLOOR OPENINGS AND SHAFTS
704.1 Enclosure. Interior vertical shafts including, but not limited to, stairways, elevator hoistways, service and utility shafts,
that connect two or more stories of a building shall be enclosed or protected as required in Chapter 11. New floor openings in
existing buildings shall comply with the International Building Code.
Reason: This proposal was developed by a FCAC working group of interested stakeholders, and is primarily a reorganization
of Chapter 7 requirements. It also includes new requirements on how fire and smoke protection features are to be maintained,
replaced or repaired. The changes are needed because the current requirements are not arranged in a logical order, skip
around between inspection, maintenance and field testing, and are not complete.
The proposal starts with new definitions that are not always understood by code users but are needed to properly enforce this
code section. The MEMBRANE-PENETRATION FIRESTOP SYSTEM and THROUGH-PENETRATION FIRESTOP SYSTEM
definitions are already in the 2015 IBC and the OPENING PROTECTIVE definition was added to the 2018 IBC as a successful
Group A change. SMOKE BARRIER is already defined in the IFC. The SMOKE PARTITION definition is new and is based on
IBC Section 710.3 and 710.4 requirements.
Chapter 7 is now organized into General (701), Definitions (702), Penetrations (703), Joints and Voids (704), Door and Window
Openings (705), Ducts and Air Transfer Openings (706) and Concealed Spaces (707) sections, which incorporate terminology
used in the International Building Code.
The concept behind the rewrite is that the General requirements in Section 701 include administrative provisions that were
currently in the code, and require fire-resistance-rated construction, smoke barriers, and smoke partitions to be maintained.
The code mandated means for protecting penetrations, voids and openings in these assemblies, including penetration
protection, joint protection, opening protectives, duct and air transfer opening protection, and concealed space protection are
covered in Section 703 through 707.
The working group felt that there was no need to retain the Section 704 FLOOR OPENINGS AND SHAFT requirements since
these only provided a pointer to Chapter 11 existing building requirements for vertical openings. It was noted that this Chapter
did not include pointers to the other fire and smoke resistant construction requirements in Chapter 11. Section 704.2 was
retained and moved to the Opening Protective section.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/ﬁre-code-action-committeefcac/)

Cost Impact: Will not increase the cost of construction
These are maintenance and repair provisions so it does not increase construction cost. However, it may result in
an increased cost of maintaining and repairing existing construction.

F113-16 : 701.1O'BRIAN10517
Public Hearing Results
Committee Action:

Disapproved

Committee Reason:The committee had concern about the mandate for a requirement that has no connection to
maintenance. In addition, there was objection of the use of the term smoke resistant construction instead of using
the terms smoke partitions and smoke barriers.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : William Koffel, representing Firestop Contractors International Association (wkoffel@koffel.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
703.1 Maintaining protection. Materials and firestop systems used to protect membrane- and through-penetrations in fireresistance-rated construction and construction installed to resist the passage of smoke resistant construction shall be
maintained. The materials and firestop systems shall be securely attached to or bonded to the construction being penetrated
with no openings visible through or into the cavity of the construction. Where the system design number is known, the system
shall be inspected to the listing criteria and manufacturer's installation instruction.
Commenter's Reason: The proposed change coordinates with the IBC for those systems for which the design number is
known. If the owner cannot produce the design number, the base inspection criteria would still apply, inspecting to make sure
the system is properly secured and inspecting for visible openings through the system or into the cavity.
Public Comment 2:
Proponent : William Koffel, representing Firestop Contractors International Association (wkoffel@koffel.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
701.6 Owner's responsibility. Required The owner shall maintain an inventory of all requiredfire-resistance-rated and smokeresistant construction, and the construction included in Sections 703 through 707 and such construction shall be visually
inspected by the owner annually and properly repaired, restored or replaced where damaged, altered, breached or penetrated.
Records of inspections and repairs shall be maintained. Where concealed, such elements shall not be required to be visually
inspected by the owner unless the concealed space is accessible by the removal or movement of a panel, access door, ceiling
tile or similar movable entry to the space.
Commenter's Reason: During the CAH, the FCIA proposed that the owner maintain drawings that identify the location of the
construction that is required to be inspected by this Section. There was opposition to the word drawing due to a concern that in
some states the drawings may need to be prepared by a registered design professional. The use of the word "inventory"
allows for the information to be provided in multiple formats: lists, spreadsheets, drawings, or some other media that denotes
where the construction is in the building.
Maintaining an inventory is critical to the owner, the fire code official, and anyone who may be providing the inspection service.
How do any of these parties know what needs to be inspected and document that the inspections have been performed (as
required by this Section) if an inventory of such construction is not maintained and available?

Public Comment 3:
Proponent : Michael O'Brian representing Fire Code Action Committee(fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
701.1 Scope. The provisions of this chapter shall govern the inspection and maintenance of the materials, systems and
assemblies used for structural fire resistance, fire-resistance-rated construction separation of adjacent spaces and
construction installed to resist the passage of smoke resistant construction to safeguard against the spread of fire and smoke
within a building and the spread of fire to or from buildings. New buildings shall comply with the International Building Code.
701.5 Maintaining protection. Materials, systems and devices used to repair or protect breaches and openings in fireresistance-rated construction and construction installed to resist the passage of smoke resistant construction shall be
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maintained in accordance with Sections 703 through 707.
701.6 Owner's responsibility. Required fire-resistance-rated and smoke-resistant construction, construction installed to
resist the passage of smoke, and the construction included in Sections 703 through 707 shall be visually inspected by the
owner annually and properly repaired, restored or replaced where damaged, altered, breached or penetrated. Records of
inspections and repairs shall be maintained. Where concealed, such elements shall not be required to be visually inspected by
the owner unless the concealed space is accessible by the removal or movement of a panel, access door, ceiling tile or similar
movable entry to the space.
703.1 Maintaining protection. Materials and firestop systems used to protect membrane- and through-penetrations in fireresistance-rated construction and smoke resistant construction installed to resist the passage of smoke shall be maintained.
The materials and firestop systems shall be securely attached to or bonded to the construction being penetrated with no
openings visible through or into the cavity of the construction.
703.2 Unprotected penetrations. All unprotected penetrations in fire-resistance-rated construction and smoke resistant in
construction installed to resist the passage of smoke shall be protected as required in the usingInternational Building Code.
approved methods.
704.1 Maintaining protection. Where required when the building was originally constructed, materials and systems used to
protect joints and voids installed in the following locations shall be maintained. The materials and systems shall be securely
attached to or bonded to the adjacent construction, without openings visible through the construction.
1. Joints in or between fire-resistance-rated walls, floors or floor/ceiling assemblies and roof or roof/ceiling assemblies.
2. Joints in smoke barriers.
3. Voids at the intersection of a horizontal floor assembly and an exterior curtain wall.
4. Voids at the intersection of a horizontal smoke barrier and an exterior curtain wall.
5. Voids at the intersection of a nonfire-resistance-rated floor assembly and an exterior curtain wall.
6. Voids at the intersection of a vertical fire barrier and an exterior curtain wall.
7. Voids at the intersection of a vertical fire barrier and a nonfire-resistance-rated roof assembly.
Exception: Unprotected joints and voids, do not need to be protected where such joints and voids were not required to be
protected when the building was originally constructed.
705.1 General. Openings through Opening protectives installed in fire-resistance-rated assemblies,fire-resistance-rated
smoke barriersassemblies and smoke partitions shall be protected by self- or automatic-closing fire doors, fire windows or
floor fire doors capable of resisting the passage of fire. Openings through smoke barriers shall be protected by fire windows or
by self- or automatic-closing fire doors capable of resisting the passage of fire inspected and smoke. Openings through smoke
partitions shall be protected by windows or self- or automatic-closing doors capable of resisting the passage of smoke
maintained in accordance with this section.
705.2 Inspection and maintenance. Opening protectives in fire-resistance-ratedfire-resistance-rated assemblies shall be
inspected and maintained in accordance with NFPA 80. Opening protectives in smoke barriers shall be inspected and
maintained in accordance with NFPA 80 and NFPA 105. Openings in smoke partitions shall be inspected and maintained in
accordance with NFPA 105. Fire doors and smoke and draft control doors shall not be blocked or , obstructed, or otherwise
made inoperable. Fusible links shall be replaced promptly whenever fused or damaged. Opening protectives and smoke and
draft control doors shall not be modified.
705.2.1 Labeling requirements. Components of the fire door and fire window assemblies, floor fire doors, and smoke and
draft control doors shall be listed and labeled by an approved agency. Where approved by the fire code official, the application
of field-applied labels associated with the maintenance of opening protectives shall follow the requirements of the approved
third-party certification organization accredited for listing the opening protective.
705.2.4 Door operation. Swinging fire doors shall close from the full-open position and latch automatically. The door closer
shall exert enough force to close and latch the door from any partially open position.
705.2.5 Smoke and heat activated doors. Where openings are required to be protected, smoke Smoke activated doors shall
be maintained self-closing to self-close or automatic closing by automatically close upon detection of smoke detection. Existing
fusible-link-type automatic door-closing devices are permitted if the fusible link rating does not exceed 135°F (57°C).
SECTION 706 DUCT AND AIR TRANSFER OPENINGS
706.1 General. Openings for ducts and air transfer openings shall be protected with dampers or other approved methods
capable of resisting the passage of fire and smoke.
706.2 706.1 Maintaining protection. Dampers protecting ducts and air transfer openings shall be inspected and maintained in
accordance with NFPA 80 and 105 and installed in accordance with the manufacturer's instructions. All other products or
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materials used to protect the openings for ducts and air transfer openings shall be securely attached to or bonded to the
construction containing the duct or air transfer opening, without openings visible through or into the cavity of the construction.
Any damaged products or materials protecting duct and air transfer openings shall be repaired, restored or replaced.
706.3 706.2 Unprotected openings. Unprotected duct and air transfer openings in fire-resistance-rated construction and
smoke resistant construction installed to resist the passage of smoke shall be protected so as to comply with requirements that
were in effect when the building was constructed.
Commenter's Reason: This public comment addresses the committees concerns as follows:
1.It was not the intent to introduce new construction requirements into the IFC. The following sections were revised for
clarification.
Proposed Section 703.2 originally required unprotected penetrations in assemblies to be protected as required in the IBC
(for new construction). This was changed to require these openings to be protected with "approved methods", which is
consistent with Section 703.1 of the 2015 IFC.
Section 704.1 was revised to remove the term "installed".
Section 705.1 was revised to clarify that opening protective are only required to be inspected and maintained.
Section 705.2.1 was revised to remove the requirements for fire door and fire window assemblies to be listed and labeled,
which was not in the 2015 IFC. Labeling of these products is covered by the NFPA 80 inspection requirements referenced
in Section 705.2.
Section 705.2.5 was revised to clarify that existing smoke and heat activated doors need to be maintained.
Section 706.1 was not considered necessary and was removed.
Section 706.2 (now 706.1) was revised to remove an unnecessary reference to installation in accordance with the
manufacturer's instructions.
2.The committee suggested that the term "smoke resistant construction" be replaced with references to smoke barriers and
smoke partitions. This concern was addressed by substituting the phrase "construction installed to resist the passage of
smoke" in lieu of "smoke resistant construction" where it appeared in the proposal. We did not use the phrase "smoke partitions
and smoke barriers" because other protection methods including firestop systems, joint systems and smoke and draft control
doors also resist the passage of smoke. See Sections 701.1, 701.5, 701.6, 703.1, 703.2 and 706.3 for these revisions.
3. In addition to the committees concerns, Section 705.2.4 was modified to only require swinging fire doors to latch when
closing from the full open position, which is consistent with NFPA 80, Section 5.2.3.5.2.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Public Comment 4:
Proponent : Steven Orlowski, BOMA International, representing Building Owners and Managers Association
International (sorlowski@boma.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
705.2.5 Smoke and heat activated doors. Where existing openings are required to be protected, by smoke
activated closing devices, doors shall be maintained self-closing to self-close or automatic closing by automatically close upon
the detection of smoke detection. Existing fusible-link-type automatic door-closing devices are permitted if the fusible link rating
does not exceed 135°F (57°C).

703.2 Unprotected penetrations. All unprotected penetrations in fire-resistance-rated construction and smoke resistant
construction shall be protected as required in the International Building Code.
705.1 General. Openings Where required when the building was originally constructed, openings through fire-resistance-rated
assemblies , smoke barriers, and smoke partitions shall be protected by self- or automatic-closing fire doors, fire windows or
floor fire doors capable of resisting the passage of fire. Openings through smoke barriers shall be protected by fire windows or
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by self- or automatic-closing fire doors capable of resisting the passage of fire and smoke. Openings through smoke partitions
shall be protected by windows or self- or automatic-closing doors capable of resisting the passage of smoke maintained.
705.2.1 Labeling requirements. Components of the fire door and fire window assemblies, floor fire doors, and smoke and
draft control doors shall be listed and labeled by an approved agency. Where approved by the fire code official, the application
of field-applied labels associated with the maintenance of opening protectives shall follow the requirements of the approved
third-party certification organization accredited for listing the opening protective.
706.1 General. Openings Where required when the building was originally constructed, openings for ducts and air transfer
openings shall be protected with dampers or other approved methods capable of resisting the passage of fire and smoke.
Commenter's Reason: During the Committee Action Hearings, the committee raised concerns with the language in the
original proposal that appeared to retroactively require additional protection that may not have been required at the time the
building was constructed. This proposals adds the clarification to make sure that where opening protections were installed
during the original construction, that they will be properly maintained.
F113-16
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F114-16
IFC: 701.3 (New).
Proposed Change as Submitted
Proponent : Tony Crimi, International Firestop Council (tcrimi@sympatico.ca)
2015 International Fire Code
Add new text as follows:
701.3 Repair of Penetrations, Joint and Voids Where materials used to protect membrane- and through-penetrations, joints
and voids have been damaged, they shall be replaced or repaired with materials and systems that comply with code
requirements applicable at the time when the assembly was constructed, remodeled or altered.
Reason: This proposal is intended to compliment the work of the Fire Code Action Committee working group of interested
stakeholders that proposed the revision to Chapter 7. The working group has proposed to provide detailed requirements on
how fire and smoke protection features are to be maintained and replaced. The changes proposed by the FCAC are needed
because the current code requirements are not complete or specific enough to ensure consistent code conformance and
enforcement.
However, the proposal submitted by FCAC does not fully address what to do with damaged protection for membrane- and
through-penetrations, joints and voids. This proposal completes the work of the FCAC working group by stating what should
be done when a penetration or joint seal is discovered to be damaged. Although a damaged seal should ideally be replaced
with a firestop system complying with the IBC, this Proposal recognizes that penetrations or joints that were sealed in
accordance with previous code editions may not have required the tested systems that are mandated by today's building
codes. The wording proposed here continues the allowance to grandfather installed penetration and joint seals when they are
damaged, nevertheless requiring them to be repaired to meet the requirements that were applicable when the penetration or
joint was last installed, repaired or altered.

Cost Impact: Will not increase the cost of construction
Based on current IFC, this is already required. This proposal provides additional guidance and compliments other proposals
on Chapter 7.
F114-16 : 701.3
(NEW)CRIMI13136
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This text is not needed because the subject is already covered in Section 703.1.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Tony Crimi, representing International Firestop Council (tcrimi@sympatico.ca) requests Approve as
Submitted.
Commenter's Reason: This proposal compliments the work of the Fire Code Action Committtee on expanding the
maintenance requirements in Chapter 7 of the IFC.
While the current language in IFC 703.1 addresses maintenance of fire-resistance rated construction, it is not very specific.
Clearly, the intent of IFC article 703.1 is that when prtoection of penetrations and joints has been damaged, they need to be
repaired, not simply "maintained" in a damaged condition. The language proposed here clarifies that requirement.
This Proposal recognizes that penetrations or joints that were protected in accordance with previous code editions may not
have used the types of tested systems that are mandated by today's building codes. Consequently, the wording proposed here
continues the allowance to grandfather installed penetration and joint seals when they are damaged, but requires that they
be repaired to meet the requirements that were applicable when the penetration or joint protection was installed.
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F118-16
IFC: 803, 803.1, 803.1.1, 803.1.1.1 (New), 803.1.2, 803.1.2.1, 803.1.3 (New), 803.13 (New), 803.14 (New), 803.15 (New),
803.2, 803.3, 803.4, 803.5, 803.5.1, 803.5.1.1, 803.5.2, 803.6, 803.7, 803.7 (New), 803.8, 803.8 (New), 803.8.1, 803.8.2,
803.8.3, 804, 804.1, 804.1.1, 804.1.2 (New), 804.2, 804.2.1, 804.2.2, 804.2.3, 804.2.4, [BF] 803.10, [BF] 803.9.
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Fire Code
Revise as follows:
SECTION 803 INTERIOR WALL AND CEILING FINISH AND TRIM IN EXISTING BUILDINGS
803.1 General. The provisions of this section shall limit the allowable fire performance and smoke development of interior wall
and ceiling finishes and interior wall and ceiling trim in existing buildings based on location and occupancy classification.
Interior wall and ceiling finishes shall be classified in accordance with Section 803 of the International Building Code. Such
materials shall be grouped in accordance with ASTM E 84 NFPA 286, as indicated in Section 803.1.1, or in accordance with
NFPA 286 ASTM E84, as indicated in Section 803.1.2.
Exceptions:
1. Materials having a thickness less than 0.036 inch (0.9 mm) applied directly to the surface of walls and ceilings.
2. Exposed portions of structural members complying with the requirements of buildings of Type IV construction in
accordance with the International Building Code shall not be subject to interior finish requirements.
Materials tested in accordance with Section 803.1.1 shall not be required to be tested in accordance with Section 803.1.2.
803.1.1 Classification Interior Wall and Ceiling Finish Materials Tested in accordance Accordance with ASTM E 84.
NFPA 286 Interior wall and ceiling finish materials shall be grouped in the following classes classified in accordance with their
flame spread NFPA 286 and smoke-developed index where tested comply with Section 803.1.1.1. Materials complying with
Section 803.1.1.1 shall be considered also to comply with the requirements of Class A in accordance with ASTM E 84 Section
803.1.2.
Class A: flame spread index 0–25; smoke-developed index 0–450.
Class B: flame spread index 26–75; smoke-developed index 0–450.
Class C: flame spread index 76–200; smoke-developed index 0–450.
Add new text as follows:
803.1.1.1 Acceptance Criteria for NFPA 286 The interior finish shall comply with the following:
1. During the 40 kW exposure, flames shall not spread to the ceiling.
2. The flame shall not spread to the outer extremity of the sample on any wall or ceiling.
3. Flashover, as defined in NFPA 286, shall not occur.
4. The peak heat release rate throughout the test shall not exceed 800 kW.
2
5. The total smoke released throughout the test shall not exceed 1,000 m .
Revise as follows:
803.1.2 Classification Interior Wall and Ceiling Finish Materials Tested in accordance with NFPA 286. ASTM E84 or UL
723 Interior wall or ceiling finishes shall be allowed to classified in accordance with ASTM E84 or UL 723. Such interior finish
materials shall be grouped in the following classes in accordance with their flame spread and smoke-developed indexes.
Class A: = Flame spread index 0-25; smoke-developed index 0-450;
Class B: = Flame spread index 26-75; smoke-developed index 0-450;
Class C: = Flame spread index 76-200; smoke-developed index 0-450.
Exception: Materials tested in accordance with NFPA 286. Finishes tested Section 803.1.1 and as indicated in accordance with
NFPA 286 shall comply with Section 803.1.2.1 803.1.3 through 803.15. Interior wall and ceiling finish materials tested in
accordance with NFPA 286 and meeting the acceptance criteria of Section 803.1.2.1 shall be allowed to be used where a Class
A classification in accordance with ASTM E 84 is required.
Add new text as follows:
803.1.3 Interior Wall and Ceiling Finish Materials with Different Requirements The materials indicated in Sections 803.4
through 803.15 shall be tested as indicated in the corresponding sections.
803.2 Stability. Interior finish materials regulated by this chapter shall be applied or otherwise fastened in such a manner that
such materials will not readily become detached where subjected to room temperatures of 200°F (93°C) for not less than 30
minutes.
Revise as follows:
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803.3 Interior finish requirements based on occupancy. Interior wall and ceiling finish shall have a flame spread index not
greater than that specified in Table 803.3 for the group and location designated. Interior wall and ceiling finish materials tested
in accordance with NFPA 286, and meeting the acceptance criteria of Section 803.1.1.1, shall be used where a Class A
classification in accordance with ASTM E84 or UL 723 is required.
TABLE 803.3
k
INTERIOR WALL AND CEILING FINISH REQUIREMENTS BY OCCUPANCY
l
SPRINKLERED
NONSPRINKLERED
Corridors and
Corridors and
Interior exit stairways enclosure for
Rooms
Interior exit stairways enclosure for
Rooms and
GROUP and interior exit ramps
exit access
and
and interior exit ramps
exit access
enclosed
and exit
stairways and enclosed
and exit
stairways and
c
spaces
a,b
c
a,b
passageways
exit access
spaces
passageways
exit access
ramps
ramps
d
e
A-1 & A-2
B
B
C
A
A
B
f
A-3 , A-4,
d
B
B
C
A
A
C
A-5
B, E, M,
B
C
C
A
B
C
R-1, R-4
F
C
C
C
B
C
C
g
H
B
B
C
A
A
B
I-1
B
C
C
A
B
B
h, i
I-2
B
B
B
A
A
B
j
I-3
A
A
C
A
A
B
h, i
I-4
B
B
B
A
A
B
R-2
C
C
C
B
B
C
R-3
C
C
C
C
C
C
S
C
C
C
B
B
C
U
No Restrictions
No Restrictions
2
For SI:1 inch = 25.4 mm, 1 square foot = 0.0929 m .
a. Class C interior finish materials shall be allowed for wainscoting or paneling of not more than 1,000 square feet of applied
surface area in the grade lobby where applied directly to a noncombustible base or over furring strips applied to a
noncombustible base and fireblocked as required by Section 803.11 of the International Building Code.
b. In exit enclosures of buildings less than three stories in height of other than Group I-3, Class B interior finish for
nonsprinklered buildings and Class C for sprinklered buildings shall be permitted.
c. Requirements for rooms and enclosed spaces shall be based upon spaces enclosed by partitions. Where a fire-resistance
rating is required for structural elements, the enclosing partitions shall extend from the floor to the ceiling. Partitions that do not
comply with this shall be considered as enclosing spaces and the rooms or spaces on both sides shall be considered as one. In
determining the applicable requirements for rooms and enclosed spaces, the specific occupancy thereof shall be the governing
factor regardless of the group classification of the building or structure.
d. Lobby areas in Group A-1, A-2 and A-3 occupancies shall not be less than Class B materials.
e. Class C interior finish materials shall be allowed in Group A occupancies with an occupant load of 300 persons or less.
f. In places of religious worship, wood used for ornamental purposes, trusses, paneling or chancel furnishing shall be
allowed.
g. Class B material is required where the building exceeds two stories.
h. Class C interior finish materials shall be allowed in administrative spaces.
i. Class C interior finish materials shall be allowed in rooms with a capacity of four persons or less.
j. Class B materials shall be allowed as wainscoting extending not more than 48 inches above the finished floor in corridors.
k. Finish materials as provided for in other sections of this code.
l. Applies when the vertical exits, exit passageways, corridors or rooms and spaces are protected by an approved automatic
sprinkler system installed in accordance with Section 903.3.1.1 or 903.3.1.2.
803.4 Fire-retardant coatings. The required flame spread or smoke-developed index of surfaces in existing buildings shall be
allowed to be achieved by application of approved fire-retardant coatings, paints or solutions to surfaces having a flame spread
index exceeding that allowed. Such applications shall comply with NFPA 703 and the required fire-retardant properties shall be
maintained or renewed in accordance with the manufacturer's instructions.
803.5 Textiles Textile Wall Coverings. Where used as interior wall or ceiling finish materials, textiles textile wall coverings,
including materials having woven or nonwoven, napped, tufted, looped or similar surface, shall be tested in the manner
intended for use, using the product mounting system, including adhesive, and shall comply with the requirements of this section
one of the following: Section 803.1.1, Section 803.5.1 or Section 803.5.2.
803.5.1 Textile Room corner test for textile wall coverings or ceiling expanded vinyl wall coverings. Textile wall
coverings or ceiling expanded vinyl wall coverings shall comply with one meet the criteria or Section 803.5.1.1 when tested in
the manner intended for use in accordance withe Method B protocol of NFPA 265 using the following:
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1. The wall or ceiling covering shall have a Class A flame spread index in accordance with ASTM E 84 or UL 723, and be
protected by automatic sprinklers installed in accordance with Section 903.3.1.1 or 903.3.1.2.
2. The wall covering shall meet the criteria of Section 803.5.1.1 when tested in the manner intended for use in
accordance with NFPA 265 using the product-mounting system, including adhesive, of actual use.
3. The wall or ceiling covering shall meet the criteria of Section 803.1.2.1 when tested in accordance with NFPA 286 using
the product-mounting system, including adhesive, of actual use.
product-mounting system, including adhesive.
803.5.1.1 Acceptance Criteria for NFPA 265 Method B test protocol. Test Protocol During the Method B protocol, the
textile wall covering or expanded vinyl wall covering
The interior finish shall comply with the following:
1.
2.
3.
4.

During the 40-kW exposure, flames shall not spread to the ceiling.
The flame shall not spread to the outer extremities of the samples on the 8-foot by 12-foot (203 by 305 mm) walls.
Flashover, as defined in NFPA 265, shall not occur.
For newly introduced wall and ceiling coverings, the total smoke released throughout the test shall not exceed 1,000
2
m .

803.5.2 Newly introduced textile Acceptance criteria for wall and ceiling coverings. Newly introduced textile
Textile wall and ceiling coverings and expanded vinyl wall and ceiling coverings shall comply have a Class A flame spread
index in accordance with one of the following:
1. The wall or ceiling covering shall have a Class A flame spread index in accordance with ASTM E 84 or UL 723, and be
protected by automatic sprinklers installed in accordance with Section 903.3.1.1 or 903.3.1.2. Test specimen
preparation and mounting shall be in accordance with ASTM E 2404.
2. The wall covering shall meet the criteria of Section 803.5.1.1 when tested in the manner intended for use in
accordance with NFPA 265 using the product-mounting system (including adhesive) of actual use.
3. The wall or ceiling covering shall meet the criteria of Section 803.1.2.1 when tested in accordance with NFPA 286 using
the product-mounting system (including adhesive) of actual use.
ASTM E84 or UL 723, and be protected by an automatic sprinkler system installed in accordance with Section 903.3.1.1 or
903.3.1.2. Test specimen preparation and mounting shall be in accordance with ASTM E 2404.
803.6 Expanded vinyl wall or Textile ceiling coverings. Expanded vinyl wall or
Where used as interior ceiling finish materials, textile ceiling coverings, including materials having a woven or nonwoven,
napped, tufted, looped or similar surface and carpet or similar textile materials, shall be tested in the manner intended for use,
using the product mounting system, including adhesive, and shall comply with one the requirements of the following:
1. The wall or ceiling covering shall have a Class A flame spread index in accordance with ASTM E 84 or UL 723, and be
protected by automatic sprinklers installed in accordance with Section 903.3.1.1 or 903.3.1.2. Test specimen
preparation and mounting shall be in accordance with ASTM E 2404.
2. The wall covering shall meet the criteria of Section 803.5.1.1 when tested in the manner intended for use in
accordance with NFPA 265 using the product-mounting system (including adhesive) of actual use.
3. The wall or ceiling covering shall meet the criteria of Section 803.1.2.1 when tested in accordance with NFPA 286 using
the product-mounting system (including adhesive) of actual use.
Section 803.1.1 or of Section 803.5.2.
Add new text as follows:
803.7 Expanded vinyl wall coverings Where used as interior wall finish materials, expanded vinyl wall coverings shall be
tested in the manner intended for use, using the product mounting system, including adhesive, and shall comply with the
requirements of one of the following: Section 803.1.1, Section 803.5.1 or Section 803.5.2.
803.8 Expanded vinyl ceiling coverings Where used as interior ceiling finish materials, expanded vinyl ceiling coverings
shall be tested in the manner intended for use, using the product mounting system, including adhesive, and shall comply with
the requirements of Section 803.1.1 or of Section 803.5.2.
Revise as follows:
[BF] 803.9 High-density polyethylene (HDPE) and polypropylene (PP). Where high-density polyethylene or polypropylene
is used as an interior finish it shall comply with Section 803.1.2 803.1.1.
[BF] 803.10 Site-fabricated stretch systems. Where used as newly installed interior wall or interior ceiling finish materials,
site-fabricated stretch systems containing all three components described in the definition in Chapter 2 shall be tested in the
manner intended for use, and shall comply with the requirements of Section 803.1.1 or 803.1.2. If the materials are tested in
accordance with ASTM E 84 or UL 723, specimen preparation and mounting shall be in accordance with ASTM E 2573.
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803.8 803.11 Foam plastic materials. Foam plastic materials shall not be used as interior wall and ceiling finish unless
specifically allowed by Section 803.8.1 803.11.1 or 803.8.2 803.11.2. Foam plastic materials shall not be used as interior trim
unless specifically allowed by Section 803.8.3 804.2.
803.8.1 803.11.1 Combustibility Foam plastics combustibility characteristics. No change to text.
803.8.2 803.11.2 Thermal barrier. for foam plastics No change to text.
803.7 803.12 Facings or wood veneers intended to be applied on site over a wood substrate. Facings or veneers
intended to be applied on site over a wood substrate shall comply with one of the following:
1. The facing or veneer shall have a Class A, B or C flame spread index and smoke-developed index, based on the
requirements of Table 803.3, in accordance with ASTM E 84 or UL 723. Test specimen preparation and mounting shall
be in accordance with ASTM E 2404.
1. The facing or veneer shall meet the criteria of Section 803.1.2.1 803.1.1 when tested in accordance with NFPA 286
using the product-mounting system, including adhesive, described in Section 5.8.9 of NFPA 286.
2. The facing or veneer shall have a Class A, B or C flame spread index and smoke-developed index, based on the
requirements of Table 803.3, in accordance with ASTM E 84 or UL 723. Test specimen preparation and mounting shall
be in accordance with ASTM E 2404.
Add new text as follows:
803.13 Laminated products factory-produced with a wood substrate Laminated products factory-produced with a wood
substrate shall comply with one of the following:
1. The laminated product shall meet the criteria of Section 803.1.1 when tested in accordance with NFPA 286 using the
product-mounting system, including adhesive, of actual use.
2. The laminated product shall have a Class A, B or C flame spread index and smoke-developed index, based on the
requirements of Table 803.3, in accordance with ASTM E 84 or UL 723. Test specimen preparation and mounting shall
be in accordance with ASTM E 2579.
803.14 Thickness exemption Materials having a thickness less than 0.036 inch (0.9 mm) applied directly to the surface of
walls or ceilings shall not be required to be tested.
803.15 Heavy timber exemption Exposed portions of building elements complying with the requirements of Type IV
construction in accordance with the International Building Code shall not be subject to interior finish requirements, except in
interior exit stairways, interior exit ramps, and exit passageways.
SECTION 804 INTERIOR WALL AND CEILING TRIM AND INTERIOR FLOOR FINISH IN NEW AND EXISTING BUILDINGS
Revise as follows:
804.1 Interior trim. Material, other than foam plastic, used as interior
Combustible trim in new and existing buildings shall have minimum Class C flame spread and smoke-developed indices, when
tested in accordance with ASTM E 84 or UL 723, as described in Section 803.1.1. Combustible trim, excluding handrails and
guardrails, shall not exceed 10 percent of the specific wall or ceiling areas to which it is attached. Material, other than foam
plastic, used as interior trim shall comply with Section 804.1.1 or with Section 804.1.2. Foam plastic used as interior trim shall
comply with Section 804.2.
804.1.1 Alternative testing. Testing in accordance with NFPA 286 Interior trim material shall be tested in accordance with
NFPA 286 and comply with the acceptance criteria in Section 803.1.1.1. When the interior trim material has been tested as an
interior finish in accordance with NFPA 286 and complies with the acceptance criteria in Section 803.1.2.1 803.1.1.1, it shall not
be required to be tested for flame spread index and smoke-developed index in accordance with ASTM E 84 or UL 723.
Add new text as follows:
804.1.2 Testing in accordance with ASTM E84 or UL 723 Material, other than foam plastic, used as interior trim shall have
minimum Class C flame spread and smoke-developed indices, when tested in accordance with ASTM E84 or UL 723, as
described in Section 803.1.2.
Revise as follows:
804.2 Foam plastic. interior trim No change to text.
804.2.1 Density. The minimum density of the interior trim shall be 20 pounds per cubic foot (320 kg/m3).
804.2.2 Thickness. The maximum thickness of the interior trim shall be 1/ 2 inch (12.7 mm) and the maximum width shall be 8
inches (203 mm).
804.2.3 Area limitation. The interior trim shall not constitute more than 10 percent of the specific wall or ceiling area to which it

2016 ICC PUBLIC COMMENT AGENDA

Page 1349

is attached.
804.2.4 Flame spread. The flame spread index shall not exceed 75 where tested in accordance with ASTM E 84 or UL 723.
The smoke-developed index shall not be limited.
Exception: When the interior trim material has been tested as an interior finish in accordance with NFPA 286 and
complies with the acceptance criteria in Section 803.1.2.1 803.1.1.1, it shall not be required to be tested for flame spread
index in accordance with ASTM E 84 or UL 723.
Delete without substitution:
803.8.3 Trim. Foam plastic shall be allowed for trim in accordance with Section 804.2.
803.1.2.1 Acceptance criteria for NFPA 286. The interior finish shall comply with the following:
1. During the 40 kW exposure, flames shall not spread to the ceiling.
2. The flame shall not spread to the outer extremity of the sample on any wall or ceiling.
3. Flashover, as defined in NFPA 286, shall not occur.
4. The peak heat release rate throughout the test shall not exceed 800 kW.
2
5. The total smoke released throughout the test shall not exceed 1,000 m .
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
ASTM E2579 (Standard Practice for Specimen Preparation and Mounting of Wood Products to Assess Surface Burning
Characteristics ) 2015 - It was added during the 2015 IBC Fire safety hearings
Reason: This reorganizes section 803 to make it follow the testing logic, and makes it consistent with what was approved (by
the technical committee and by the membership) in the IBC in proposal FS139-15, with the associated proposals FS132-15
(from David Tyree), FS135-15 and FS136-15.
The requirements of FS136-15 are already included in IFC 2015 (section 803.7). The requirements of FS135-15 are proposed
to be added into new section 803.8. The action of FS132-15 is proposed to be moved from the present exception # 2 to 803.1
into a new section 803.15.
The logic accepted by the IBC Fire Safety committee (and the membership at the comment hearings) is that any interior wall
and ceiling finish material is permitted to be tested to NFPA 286 and therefore this should come first, as section 803.1.1. This
needs to be followed by the criteria for NFPA 286 testing. The section also needs to say that anything that passes NFPA 286
(i.e. the corresponding criteria) is acceptable as a Class A in accordance with ASTM E84 and does not need retesting.
Then comes the section on ASTM E84, with the corresponding criteria, as section 803.1.2.
The next section, 803.1.3, addresses the materials that have other requirements and cannot simply be tested to either one of
the above without further details. That includes all of the materials in sections through 803.15.
Textile wall coverings and expanded vinyl wall coverings are covered in 803.5 and 803.7. Therefore the testing in accordance
with NFPA 265 needs to move to those sections and that is being done. When dealing with expanded vinyl wall coverings the
criteria are not repeated but just reference the textile wall coverings section.
Textile and expanded vinyl ceiling coverings stay as is, just with the section reference changed. The same is true for fireretardant coatings, HDPE and PP, foam plastics and site-fabricated stretch systems, always without changing requirements.
The section dealing with stability stays as is without change.
The section 803.5.2 dealing with newly introduced textile wall and ceiling coverings is actually a repeat of section 803.5.1. In
both cases the requirements are the same: NFPA 286, ASTM E84 or UL 723 Class A and sprinklers or NFPA 265 (for wall
coverings only) and the duplicate section is being eliminated. Note that the requirements for smoke in accordance with NFPA
265 apply only to new installations of wall coverings.
Table 803.3 does not need any changes.
Section 803 contained some language on trim which simply pointed to section 804. This is being made clearer so that section
804 deals with interior trim, whether foam plastic or not.
The old sections 803.1.2.1 was deleted as was the old section 803.8.3 but the information remains, in sections 803.1.1.1 and
803.11, respectively.
In section 804 a general section was included (dealing with the area limitations) and then the same fire safety requirements
were kept, with sections 804.1.1 or 804.1.2 relating to trim other than foam plastic and section 804.2 dealing with foam plastic
interior trim.
In order to ensure that the proposed reorganization appears in the correct order, I attach a copy of the text as it should read,in
its final form.
Sections 803 and 804 (trim) as final
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803 - INTERIOR WALL AND CEILING FINISH IN EXISTING BUILDINGS
803.1 General. The provisions of this section shall limit the allowable fire performance and smoke development of interior wall
and ceiling finishes in existing buildings based on location and occupancy classification. Interior wall and ceiling finishes shall
be classified in accordance with Section 803 of the International Building Code. Such materials shall be grouped in accordance
with NFPA 286, as indicated in Section 803.1.1, or in accordance with ASTM E84, as indicated in Section 803.1.2. Materials
tested in accordance with Section 803.1.1 shall not be required to be tested in accordance with Section 803.1.2.
803.1.1 Interior wall and ceiling finish materials tested in accordance with NFPA 286. Interior wall and ceiling finish materials
shall be classified in accordance with NFPA 286 and comply with Section 803.1.1.1. Materials complying with Section 803.1.1.1
shall be considered also to comply with the requirements of a Class A in accordance with Section 803.1.2.
803.1.1.1 Acceptance criteria for NFPA 286. The interior finish shall comply with the following:
1. During the 40 kW exposure, flames shall not spread to the ceiling.
2. The flame shall not spread to the outer extremity of the sample on any wall or ceiling.
3. Flashover, as defined in NFPA 286, shall not occur.
4. The peak heat release rate throughout the test shall not exceed 800 kW.
2
5. The total smoke released throughout the test shall not exceed 1,000 m .
803.1.2 Interior wall and ceiling finish materials tested in accordance with ASTM E84 or UL 723. Interior wall and ceiling finish
materials shall be classified in accordance with ASTM E 84 or UL 723. Such interior finish materials shall be grouped in the
following classes in accordance with their flame spread and smoke-developed indexes.
Class A: = Flame spread index 0-25; smoke developed index 0-450.
Class B: = Flame spread index 26-75; smoke developed index 0-450.
Class C: = Flame spread index 76-200; smoke developed index 0-450.
Exception: Materials tested in accordance with Section 803.1.1 and as indicated in Section 803.1.3 through 803.15.
803.1.3 Interior wall and ceiling finish materials with different requirements. The materials indicated in Sections 803.4 through
803.15 shall be tested as indicated in the corresponding sections.
803.2 Stability. Interior finish materials regulated by this chapter shall be applied or otherwise fastened in such a manner that
such materials will not readily become detached where subjected to room temperatures of 200°F (93°C) for not less than 30
minutes.
803.3 Interior finish requirements based on occupancy. Interior wall and ceiling finish shall have a flame spread index not
greater than that specified in Table 803.3 for the group and location designated. Interior wall and ceiling finish materials tested
in accordance with NFPA 286 and meeting the acceptance criteria of Section 803.1.1.1, shall be permitted to be used where a
Class A classification in accordance with ASTM E 84 or UL 723 is required.
803.4 Fire retardant coatings. The required flame spread or smoke-developed index of surfaces in existing buildings shall be
allowed to be achieved by application of approved fire retardant coatings, paints or solutions to surfaces having a flame spread
index exceeding that allowed. Such applications shall comply with NFPA 703 and the required fire-retardant properties shall be
maintained or renewed in accordance with the manufacturer's instructions.
803.5 Textile wall coverings. Where used as interior wall finish materials, textile wall coverings, including materials having
woven or nonwoven, napped, tufted, looped or similar surface and carpet and similar textile materials, shall be tested in the
manner intended for use, using the product mounting system, including adhesive, and shall comply with the requirements of
one of the following: Section 803.1.1, Section 803.5.1 or Section 803.5.2.
803.5.1 Room corner test for textile wall coverings or expanded vinyl wall coverings. Textile wall coverings or expanded vinyl
wall coverings shall meet the criteria of Section 803.5.1.1 when tested in the manner intended for use in accordance with the
Method B protocol of NFPA 265 using the product-mounting system, including adhesive.
803.5.1.1 Acceptance criteria for NFPA 265 Method B Test Protocol. The interior finish shall comply with the following:
1. During the 40 kW exposure, flames shall not spread to the ceiling.
2.The flame shall not spread to the outer extremities of the samples on the 8-foot by 12-foot (203 by 305 mm) walls.
3. Flashover, as defined in NFPA 265, shall not occur.
4. For newly introduced wall coverings, the total smoke released throughout the test shall not exceed 1,000 m2.
803.5.2 Acceptance criteria for textile or ceiling coverings or expanded vinyl wall or ceiling coverings tested to ASTM E 84 or UL
723. Textile wall or ceiling coverings or expanded vinyl wall or ceiling coverings shall have a Class A flame spread index in
accordance with ASTM E 84 or UL 723 and be protected by an automatic sprinkler system installed in accordance with Section
903.3.1.1 or 903.3.1.2. Test specimen preparation and mounting shall be in accordance with ASTM E 2404.
803.6 Textile ceiling coverings. Where used as interior ceiling finish materials, textile ceiling coverings, including materials
having woven or nonwoven, napped, tufted, looped or similar surface and carpet and similar textile materials, shall be tested in
the manner intended for use, using the product mounting system, including adhesive, and shall comply with the requirements of
Section 803.1.1 or of Section 803.5.2.
803.7 Expanded vinyl wall coverings. Where used as interior wall finish materials, expanded vinyl wall coverings shall be tested
in the manner intended for use, using the product mounting system, including adhesive, and shall comply with the requirements
of one of the following: Section 803.1.1, Section 803.5.1 or Section 803.5.2.
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803.8 Expanded vinyl ceiling coverings. Where used as interior ceiling finish materials, expanded vinyl ceiling coverings shall
be tested in the manner intended for use, using the product mounting system, including adhesive, and shall comply with the
requirements of Section 803.1.1 or of Section 803.5.2.
803.9 High-density polyethylene (HDPE) and polypropylene (PP). Where high-density polyethylene or polypropylene is used
as an interior finish it shall comply with Section 803.1.1.
803.10 Site-fabricated stretch systems. Where used as newly installed interior wall or interior ceiling finish materials, sitefabricated stretch systems containing all three components described in the definition in Chapter 2 shall be tested in the
manner intended for use, and shall comply with the requirements of Section 803.1.1 or 803.1.2. If the materials are tested in
accordance with ASTM E 84 or UL 723, specimen preparation and mounting shall be in accordance with ASTM E 2573.
803.11 Foam Plastic materials. Foam plastic materials shall not be used as interior wall finish or interior ceiling finish unless
specifically allowed by Section 803.11.1 or 803.11.2. Foam plastic materials shall not be used as interior trim unless specifically
allowed by Section 804.2.
803.11.1. Combustibility Characteristics. Foam plastic materials shall be allowed on the basis of fire tests that substantiate their
combustibility characteristics for the use intended under actual fire conditions, as indicated in Section 2603.9 of the
International Building Code. This section shall apply both to exposed foam plastics and to foam plastics used in conjunction
with a textile or vinyl facing or cover.
803.11.2 Thermal barrier. Foam plastic material shall be allowed if it is separated from the interior of the building by a thermal
barrier in accordance with Section 2603.4 of the International Building Code.
803.12 Facings or wood veneers intended to be applied on site over a wood substrate. Facings or veneers intended to be
applied on site over a wood substrate shall comply with one of the following:
1. The facing or veneer shall meet the criteria of Section 803.1.1 when tested in accordance with NFPA 286 using the productmounting system, including adhesive, described in Section 5.8.9 of NFPA 286.
2. The facing or veneer shall have a Class A, B or C flame spread index and smoke-developed index, based on the
requirements of Table 803.3, in accordance with ASTM E 84 or UL 723. Test specimen preparation and mounting shall be in
accordance with ASTM E 2404.
803.13 Laminated products factory-produced with a wood substrate. Laminated products factory-produced with a wood
substrate shall comply with one of the following:
1. The laminated product shall meet the criteria of Section 803.1.1 when tested in accordance with NFPA 286 using the
product-mounting system (including adhesive) of actual use.
2. The laminated product shall have a Class A, B, or C flame spread index and smoke developed index, based on the
requirements of Table 803.3, in accordance with ASTM E84 or UL 723. Test specimen preparation and mounting shall be in
accordance with ASTM E2579.
803.14 Thickness exemption. Materials having a thickness less than 0.036 inch (0.9 mm) applied directly to the surface of walls
or ceilings shall not be required to be tested.
803.15 Heavy timber exemption. Exposed portions of building elements complying with the requirements of buildings of Type IV
construction in accordance with the International Building Code shall not be subject to interior finish requirements, except in
interior exit stairways, interior exit ramps, and exit passageways.
804 - Interior Wall and Ceiling Trim and Interior Floor Finish in New and Existing Buildings
804.1 Interior trim. Combustible trim in new and existing buildings, excluding handrails and guardrails, shall not exceed 10
percent of the specific wall or ceiling areas to which it is attached. Material, other than foam plastic, used as interior trim shall
comply with Section 804.1.1 or with Section 804.1.2. Foam plastic used as interior trim shall comply with Section 804.2.
804.1.1 Testing in accordance with NFPA 286. Interior trim material shall be tested in accordance with NFPA 286 and comply
with the acceptance criteria in Section 803.1.1.1. When the interior trim material has been tested as an interior finish in
accordance with NFPA 286 and complies with the acceptance criteria in Section 803.1.1.1, it shall not be required to be tested
for flame spread index and smoke-developed index in accordance with ASTM E 84 or UL 723.
804.1.2 Testing in accordance with ASTM E84 or UL 723. Material, other than foam plastic, used as interior trim shall have
minimum Class C flame spread and smoke-developed indices, when tested in accordance with ASTM E 84 or UL 723, as
described in Section 803.1.2.
804.2 Foam plastic interior trim. Foam plastic used as interior trim shall comply with Sections 804.2.1 through 804.2.4.
804.2.1 Density. The minimum density of the interior trim shall be 20 pounds per cubic foot (320 kg/m3).
804.2.2 Thickness. The maximum thickness of the interior trim shall be 1/2 inch (12.7 mm) and the maximum width shall be 8
inches (203 mm).
804.2.3 Area limitation. The interior trim shall not constitute more than 10 percent of the specific wall or ceiling area to which it
is attached.
804.2.4 Flame spread. The flame spread index shall not exceed 75 where tested in accordance with ASTM E 84 or UL 723.
The smoke-developed index shall not be limited.
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Exception: When the interior trim material has been tested as an interior finish in accordance with NFPA 286 and complies with
the acceptance criteria in Section 803.1.1.1, it shall not be required to be tested for flame spread index in accordance with
ASTM E 84 or UL 723.

Cost Impact: Will not increase the cost of construction
This is simply a reorganization for logical use and consistency with IBC.
F118-16 : 803HIRSCHLER11877
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee had concerns regarding the application to existing buildings. Specifically that many
buildings including those of Heavy Timber Type IV construction would not be in compliance. It was also noted that the proposal
contains conflicts in the requirements of the referenced standards.
Assembly Motion:
Online Vote Results:
Support: 17.43% (61) Oppose: 82.57% (289)
Assembly Action:

As Modified
Failed
None

Online Floor Modification:
803.1 General. The provisions of this section shall limit the allowable fire performance and smoke development of interior wall and
ceiling finishes in existing buildings based on location and occupancy classification. Interior wall and ceiling finishes shall be
classified in accordance with Section 803 of the International Building Code. Such materials shall be grouped in accordance with
NFPA 286, as indicated in Section 803.1.1, or in accordance with ASTM E84 or UL 723, as indicated in Section 803.1.2. Materials
tested in accordance with Section 803.1.1 shall not be required to be tested in accordance with Section 803.1.2.
Individual Consideration Agenda
Public Comment 1:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Fire Code
803.1 General. The provisions of this section shall limit the allowable fire performance and smoke development of interior wall
and ceiling finishes in existing buildings based on location and occupancy classification. Interior wall and ceiling finishes shall
be classified in accordance with Section 803 of the International Building Code. Such materials shall be grouped classified in
accordance with NFPA 286, as indicated in Section 803.1.1, or in accordance with ASTM E84 or UL 723, as indicated in
Section 803.1.2. Materials tested in accordance with Section 803.1.1 shall not be required to be tested in accordance with
Section 803.1.2.
803.1.3 Interior Wall and Ceiling Finish Materials with Different Specific Requirements No change to text.
803.15 Heavy timber exemption Exposed portions of building elements complying with the requirements of Type IV
construction in accordance with the International Building Code shall not be subject to interior finish requirements, except in
interior exit stairways, interior exit ramps, and exit passageways.
Commenter's Reason: This change is necessary to line up the IFC with the IBC (where the same change) has already been
made. Other codes (NFPA 101 and NFPA 5000) have also adopted this change which does not change requirements but
simply puts them in a logical order.
The committee noted an error in section 803.15 where the text proposed included the same requirements as in the IBC, which
deals (of course) with new construction, while the IFC deals also with existing construction. The requirement that heavy timber
should have to meet fire safety requirements in the IFC has now been eliminated.
The change proposed in 803.1 is simply for consistency with all other sections of the code, including everywhere in chapter 8:
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whenever ASTM E84 is mentioned UL 723 is also included as an alternate option because they are equivalent tests.

F118-16
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F119-16
IFC: 803.1.
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Fire Code
Revise as follows:
803.1 General. The provisions of this section shall limit the allowable fire performance and smoke development of interior wall
and ceiling finishes and interior wall and ceiling trim in existing buildings based on location and occupancy classification.
Interior wall and ceiling finishes shall be classified in accordance with Section 803 of the International Building Code. Such
materials shall be grouped in accordance with ASTM E 84, as indicated in Section 803.1.1, or in accordance with NFPA 286, as
indicated in Section 803.1.2.
Exceptions:
1. Materials having a thickness less than 0.036 inch (0.9 mm) applied directly to the surface of walls and ceilings.
2. Exposed portions of structural members complying with the requirements of buildings of Type IV construction in
accordance with the International Building Code shall not be subject to interior finish requirements, except in
interior exit stairways, interior exit ramps and exit passageways.
Reason: This provides consistency with the change incorporated into the IBC as a result of accepted proposal FS132-15, from
David Tyree. The rationale for the proposal was as follows:
"Cross laminated timber may be used to form the entire interior surfaces of egress elements and should be regulated in those
circumstances.
The requirement is the same for any other material used in those circumstances. For a complete list of AWC code change
proposals and additional
information please go to http://www.awc.org/Code-Officials/2015-IBC-Code-Changes."
This change is also being incorporated as part of the overall proposed change for section 803 in a different proposal.

Cost Impact: Will increase the cost of construction
There will be a need for fire testing of some heavy timber materials.
F119-16 : 803.1HIRSCHLER11906
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the proposed text should not apply to existing buildings and contains bad code
language in the form of an exception within an exception.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Hall, representing Portland Cement Association (jhall@cement.org) requests Approve as
Submitted.
Commenter's Reason: Without this amendment to the exception, all surfaces of heavy timber construction can be unprotected by a layer(s) of gypsum. Heavy timber allows construction permits over 4 stories and thereby requires 2 hour ratings
for stair shafts. There are currently no testing reports that substaniate un-protected heavy timber can perform structurally for 2
hours. This amendment is needed to protect heavy timber when higher ratings are required.
F119-16
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F128-16
IFC: 202 (New), 805.3.2.2.1.
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Fire Code
Revise as follows:
805.3.2.2.1 Heat release rate. Newly introduced mattresses shall have limited rates of heat release when tested in
accordance with ASTM E 1590 or California Technical Bulletin 129, as follows and shall comply with the following:
1. The peak rate of heat release for the single mattress shall not exceed 100 kW.
2. The total energy released by the single mattress during the first 10 minutes of the test shall not exceed 25 MJ.
3. Flaming droplets shall not be formed during the test.
Add new definition as follows:
SECTION 202 DEFINITIONS
FLAMING DROPLETS. Flaming liquefied or viscous material that separates and drips from the test specimen during the fire
test and continues to burn with flame on the surface upon which it lands.
Reason: It has been shown that some mattresses intended for detention occupances (I-3) pass the ASTM E1590 test by virtue
of melting and generating flaming droplets, which can then ignite material on the floor (possessions of the inmate) and spread
the fire.The flaming of liquefied material can also contribute to additional ignition of the original item(s). The proposed change
introduces a requirement that mattresses should not generate flaming droplets when they burn. Mattress fire test criteria to
eliminate flaming droplets is already a requirement by the US Navy. Approval of the code change would mean that such
mattresses would not be permitted in detention facilities. This will not eliminate the majority of the mattresses in actual use.
A definition is proposed for flaming droplets to clarify what is meant.

Cost Impact: Will increase the cost of construction
This change may increase increase the cost of construction for some mattresses made of synthetic materials with a tendency
to melt or drip, with flaming droplets. Thus, it is possible that the added requirement may mean that some materials will be
unable to meet all the provisions.However many of the mattresses used in this application already meet this requirement so
there will not necessarily be an increase in cost of construction.
F128-16 :
805.3.2.2.1HIRSCHLER11805
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the new proposed requirement and definition did not belong in a section with the
existing title of "Heat release rate" and that the definition of "Flaming droplets" should be listed in the new requirement within
805.3.2.2.1 and not as a new definition.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Fire Code
805.3.2.2 Fire performance tests. Newly introduced mattresses shall be tested in accordance with Section 805.3.2.2.1 or
805.3.2.2.2 and shall also meet the requirements in 805.3.2.2.3.
805.3.2.2.1 Heat release rate. Newly introduced mattresses shall have limited rates of heat release when tested in
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accordance with ASTM E 1590 or California Technical Bulletin 129, and shall comply with the following as follows:
1. The peak rate of heat release for the single mattress shall not exceed 100 kW.
2. The total energy heat released by the single mattress during the first 10 minutes of the test shall not exceed 25 MJ.
3. Flaming droplets shall not be formed during the test.
805.3.2.2.2 Mass loss test. Newly introduced mattresses shall have a mass loss not exceeding 15 percent of the initial mass
of the mattress where tested in accordance with the test in Annex A3 of ASTM F 1085.
805.3.2.2.3 Flaming droplets Flaming droplets shall not be formed during the test.
SECTION 202 FLAMING DROPLETS.
Flaming liquefied or viscous material that separates and drips from the test specimen during the fire test and continues to burn
with flame on the surface upon which it lands.
Commenter's Reason: The committee stated that the definition was unnecessary (because the term is not used elsewhere in
the code) and that the requirements for no flaming droplets should be moved away from the section on heat release rate. Both
changes have been made and the remaining language has been returned to existing code language. The ASTM standards do
not have acceptance criteria but the formation of flaming droplets must be reported and criteria for flaming droplets in these
standards are used, for example by the US Navy and by some detention authorities,
The proposed change from "energy" to "heat" is simply intended to accept the approved change from proposal F126.

F128-16
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F131-16
IFC: 806.1.4 (New).
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Fire Code
Add new text as follows:
806.1.4 Fire retardant treatments for natural cut trees. If a fire retardant treatment is used to improve the fire performance
of a natural cut tree the treatment shall have been approved for the application.
Reason: It has been shown that multiple treatments exist that claim to be appropriate for improving the fire performance of
natural cut trees (typically Christmas trees) but not all of them are equally suitable for the application. If a treatment is used it
must have been approved. In the state of California such an approval procedure exists and in ASTM a committee has
developed a test method for conducting such approvals. The present proposal does not endorse any specific method because
that is up to the ahj, but it is important that someone approves the use of any treatment being proposed for use. When a natural
tree burns it can generate very high rates of heat release.
Cost Impact: Will increase the cost of construction
This will require treatments to show that they are effective before being allowed for regulated use.
F131-16 : 806.1.4
(NEW)HIRSCHLER11656
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the new proposed requirement would be difficult to enforce and that the fire
retardant method requirements are uncertain.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Fire Code
806.1.4 Fire Flame retardant treatments for natural cut trees. If a fire retardant Treatments intended to inhibit the
flammability of natural cut trees shall be tested by the application of the treatment is used to improve fresh green branches of
Douglas fir. The treated branches shall comply with the fire propagation performance criteria of a natural cut tree the treatment
shall have been approved for the application Test Method 1 of NFPA 701.
Commenter's Reason: The state of California (for example) has found that products are being sold with the intent of being
used as flame retardant treatments for natural Christmas trees but that they do not always work as expected. For that reason
they have implemented a system (in the Code of Regulations) whereby flame retardant treatments must be approved by the
authority having jurisdiction after having been tested for efficacy. The test to be used is in section 1237.1 of the code (see
attached) and the requirements applicable to Christmas trees are in section 1264.3 (also attached). This public comment does
not require the use of the California test but would require that the products be tested with a known fire test when applied to
tree branches (using the same method of application to branches as California). Since the actual California test is not used in
the IFC, this comment requires compliance with a similar test (Test 1 of NFPA 701), used for decorations throughout the IFC.
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F134-16
807.1 (IBC [F] 806.1)
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Revise as follows:
807.1 General. Combustible
In Groups A, E, I and R-1, and dormitories in Group R-2, combustible decorative materials, other than decorative vegetation,
shall comply with Sections 807.2 through 807.5.6.
Reason: When F109-13 was submitted, the reason stated that it was only a clarification. But in fact, the requirements for
combustible decorative materials which previously had only applied to A, E, I, R-1 and dormitories in R-2 suddenly applied to all
occupancies. It appears that change was done unintentionally, so this proposal intends to correct that situation.
There is no significant reason to begin regulating drapes and curtains in Group F, S or U occupancies.
Additionally, there are no specific occupancy limitations noted in Sections 807 and 808 for Groups F, S and U. So this proposal
is consistent with the remainder of the provisions.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction. In fact, it will reduce the cost of construction in those occupancies
which do not need to comply.
F134-16 : 807.1O'BRIAN11009
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the description of the occupancies and the criteria for their inclusion needed
improvement.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
807.1 General. Combustible decorative materials, other than decorative vegetation, shall comply with Sections 807.2 through
807.5.6.
807.1 General. Combustible decorative materials, other than decorative vegetation,
The following requirements shall comply with Sections 807.2 through 807.5.6. apply to all occupancies:
1. Furnishings or decorative materials of an explosive or highly flammable character shall not be used.
2. Fire-retardant coatings in existing buildings shall be maintained so as to retain the effectiveness of the treatment under
service conditions encountered in actual use.
3. Furnishings or other objects shall not be placed to obstruct exits, access thereto, egress therefrom or visibility thereof.
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4. The permissible amount of decorative vegetation and noncombustible decorative materials shall not be limited.
807.3 Combustible decorative materials. In other than Groups A, B, E, I, M and R-1 and in dormitories in Group I-3 R-2,
curtains, draperies, fabric hangings and other similar combustible decorative materials suspended from walls or ceilings shall
comply with Section 807.4 and shall not exceed 10 percent of the specific wall or ceiling area to which they are attached.
Fixed or movable walls and partitions, paneling, wall pads and crash pads applied structurally or for decoration, acoustical
correction, surface insulation or other purposes shall be considered interior finish, shall comply with Section 803 and shall not
be considered decorative materials or furnishings.
Exceptions:
1. In auditoriums in Group A, the permissible amount of curtains, draperies, fabric hangings and other similar
combustible decorative material suspended from walls or ceilings shall not exceed 75 percent of the aggregate
wall area where the building is equipped throughout with an approved automatic sprinkler system in accordance
with Section 903.3.1.1, and where the material is installed in accordance with Section 803.13 of the International
Building Code.
2. In Group R-2 dormitories, within sleeping units and dwelling units, the permissible amount of curtains, draperies,
fabric hangings and other similar decorative materials suspended from walls or ceilings shall not exceed 50
percent of the aggregate wall areas where the building is equipped throughout with an approved automatic
sprinkler system installed in accordance with Section 903.3.1.
3. In Group B and M occupancies, the amount of combustible fabric partitions suspended from the ceiling and not
supported by the floor shall comply with Section 807.4 and shall not be limited.
807.5 Occupancy-based requirements. In occupancies specified, combustible decorative materials not complying with
Section 807.3
Occupancies shall comply with Sections 807.5.1 through 807.5.6.
Commenter's Reason: 1. Section 807.1 is unneeded. All of the subsections of Section 807 are self-contained, and in
addition, the text is incorrect in stating that combustible decorative materials are required to comply with the following
provisions. It's actually the occupancies containing the materials that are regulated with respect to the decorative materials that
are or aren't permitted. It appears that the proponents of this text, added to the 2015 edition by Code Change F109-13, were
trying to use this section to exempt decorative vegetation. That being the case, this allowance has been moved to the new
Section 807.1, previously 807.2, in Item 4.
2. The revision to Section 807.3 reinstates a list of occupancy classifications that previously applied in the 2012 code and were
deleted from the text in 2015 by Code Change F109-13 without reason or justification. As modified by this comment, the
provisions get much closer to what was required by the 2012 code, as they should be. There is simply no justification for these
requirements to apply to factories, storage occupancies and other uses that the requirements didn't apply to before the 2015
edition.
3. Section 807.5 has been revised because the allowance to exempt occupancies listed in this section from their applicable
special regulations based on complying with Section 807.3 (general decorative material restrictions) is potentially dangerous.
For example,. restrictions on the use of foam plastics in Group A are currently waived if you comply with Section 807.3. How
this was overlooked in the rewrite of this section is amazing, but it needs to be fixed to close a huge hole in the code.

F134-16
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F139-16
IFC: 809 (New), 809.1 (New).
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Fire Code
Add new text as follows:
SECTION 809 CHILDREN'S PLAY STRUCTURES
809.1 General. Children's play structures installed inside all occupancies covered by this code that exceed 10 feet (3048 mm)
2
in height or 150 square feet (14 m ) in area shall comply with Section 424 of the International Building Code.
Reason: This is simply a pointer from the IFC to the IBC for children's play structures incorporated into existing occupancies.
The fire testing that led to its inclusion into the IBC showed that these children's playground structures or play structures can
release very large amounts of heat when they burn and need to be regulated.
Cost Impact: Will increase the cost of construction
If children's play structures are included as part of new construction, the IBC already apples but if they are built later they would
need to be covered by this code.
F139-16 : 809
(NEW)HIRSCHLER11865
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the proposed new section is not within the scope of the IFC and should be in the
IBC.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Fire Code
809.1 General. Children's Where children's play structures installed inside all occupancies covered by this code that exceed
10 feet (3048 mm) in height or 150 square feet (14 m2) in area and are installed indoors in existing structures they shall comply
with Section 424 of the International Building Code.
Commenter's Reason: The IBC deals with play structures at the time of construction but play structures are often added into
malls or restaurants after the fact and this proposal simply sends a pointer. Moreover as play structures age they are often
removed and replaced and the IBC would normally not apply.
F139-16
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F147-16
IFC: 901.7.
Proposed Change as Submitted
Proponent : William Hall, Portland Cement Association (jhall@cement.org)
2015 International Fire Code
Revise as follows:
901.7 Systems out of service. Where a required fire protection system is out of service, all occupants, the fire department
and the fire code official shall be notified immediately and, where required by the fire code official, the building shall be either
evacuated or an approved fire watch shall be provided for all occupants left unprotected by the shutdown until the fire
protection system has been returned to service.
During any time period that the automatic fire suppression system is out of service for a period of over 4 hours, a placard
viewable from the exterior shall be placed on all exterior doors serving as exit discharge.
1. The placards shall be placed such that it is centered in the width of the door and the center of the placard be not less
than 4 feet (1219 mm) and no more than 6 feet (1,829 mm) above the threshold.
2. The placards shall be 8 inches high by 16 inches long (203 mm by 406 mm) in size with a white background, black
letters and a black border.
3. Placards shall state:
3.1.Line 1: "FIRE SPRINKLERS"
3.2.Line 2: "in this building are"
3.3.Line 3: "OUT OF SERVICE."
Where utilized, fire watches shall be provided with not less than one approved means for notification of the fire department
and their only duty shall be to perform constant patrols of the protected premises and keep watch for fires.
Reason: We have discovered what we feel is an oversight in the fire code. As the codes are developed to be a vital
component to life safety, information shared to the occupants of the building, when it affects them should be equally vital.
When the fire suppression system which was designed and installed to protect the occupants within a structure is not working
or out of service, it would make sense that those same occupants or visitors should be aware that the system is out of service.
This proposal would require that occupants currently in the building be notified immediately and placards be placed at the
doors to alert others, if over 4 hours, until the situation is resolved and the fire sprinkler system is operational. When sprinkler
system become out of service, rarely are buildings evacuated or proper fire watches established. After large storms or
disasters, water supply or electrical service may not be available for days or even weeks. Emergency maintenance issues
arise where parts or fire pump may not available for a period of time. Frozen and busted pipes are additional common reasons
for fire systems being out of service. It would seem incumbent on the fire code to notify occupants when their safety net is not
up. A text message or email would be sufficient to meet the intent of the new language.
Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction other than printing costs for re-usable signs.
F147-16 : 901.7HALL12212
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the proposed time that the system is out of service in order to require the placard
was not substantiated and that existing safeguards in the impairment section are sufficient.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : William Hall, representing Portland Cement Association (jhall@cement.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
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901.7 Systems out of service. Where In Occupancy Groups B, I and R where a required fire protection sprinkler system is
out of service, all occupants, the fire department and the fire code official shall be notified immediately and, where required by
the fire code official, the building shall be either evacuated or an approved fire watch shall be provided for all occupants left
unprotected by the shutdown until the fire protection system has been returned to service.
During any time period that the automatic fire suppression system is out of service for a period of over 4 8 hours, a placard sign
viewable from the exterior shall be placed on all exterior doors the door serving as exit discharge the main entrance.
1. The placards shall be placed such that it is centered in the width of the door and the center of the placard be not less
than 4 feet (1219 mm) and no more than 6 feet (1,829 mm) above the threshold.
2. The placards shall be 8 inches high by 16 inches long (203 mm by 406 mm) in size with a white background, black
letters and a black border.
1. The sign shall be a minimum of 12 inches high by 8 inches wide (203 mm by 406 mm) in size with a white background.
Letters shall be a minimum of 2 inches tall.
2. Placards shall state:
2.1.Line 1: "FIRE SPRINKLERS"
2.2.Line 2: "in this building are"
2.3.Line 3: "OUT OF SERVICE."
Where utilized, fire watches shall be provided with not less than one approved means for notification of the fire department
and their only duty shall be to perform constant patrols of the protected premises and keep watch for fires.
Commenter's Reason: Based on the committee and opponents statements, the proposals has been modified to only include
B, I and R occupancies. Only main doors need to be provided with placard
F147-16
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F149-16
IFC: 901.8.2.
Proposed Change as Submitted
Proponent : Bob Morgan, PE, representing Fort Worth Fire Department
2015 International Fire Code
Revise as follows:
901.8.2 Removal of existing occupant-use hose lines. The fire code official is authorized to permit the removal of existing
occupant-use hose lines where all of the following conditions exist:
1. Installation is not required by this code or the International Building Code.
1. The hose line would not be utilized by trained personnel or the fire department.
2. The remaining outlets are compatible with local fire department fittings.
Reason: If the existing hose lines will not be utilized by the occupants or the fire department, then what exactly is the point of
having them? We regularly field this request to remove occupant-use hose lines, and if the occupants are not trained in their
use, and the fire department will not utilize them, then they serve no purpose, other than to possibly serve as an attractive
nuissance, maintenance expense, and to slow down the fire department attempting to connect their own hose to the hose valve
outlet.
This change would simply give the fire code official the authority to allow removal of these hose lines. It would not require
anyone to do so.

Cost Impact: Will not increase the cost of construction
This change would expand the ability to allow removal of occupant-use hose lines, and therefore, save the significant costs of
testing and maintaining these hose lines.
F149-16 : 901.8.2MORGAN13182
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval is based upon the proponent's published reason.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Daniel E Nichols, Roosevelt Fire District, representing Self requests Disapprove.
Commenter's Reason: This proposal could add confusion for new buildings. For those occupancies that are required to have
Class II or III standpipe systems when constructed, this language would require hoses for the issuance of the Certificate of
Occupancy and then immediately allow for their removal.
The action on F185 by the committee has permitted the removal of occupant hose system requirements in unsprinklered Group
B and E buildings, creating a basis that occupant hose and sprinklered buildings have little comparision in fire protection.
A public comment has been submitted for F185 to align the goals of this proposal but to place it to avoid the conflict for new
buildings.

F149-16
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F154-16
903.2.2 (IBC [F] 903.2.2)
Proposed Change as Submitted
Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org)
2015 International Fire Code
Revise as follows:
903.2.2 Ambulatory care facilities. An automatic sprinkler system shall be installed throughout the entire floor containing an
ambulatory care facility where either of the following conditions exist at any time:
1. Four or more care recipients are incapable of self-preservation, whether rendered incapable by staff or staff has
accepted responsibility for care recipients already incapable.
2. One or more care recipients that are incapable of self-preservation are located at other than the level of exit discharge
serving such a facility.
In buildings where ambulatory care is provided on levels other than the level of exit discharge, an automatic sprinkler
system shall be installed throughout the entire floor where such care is provided as well as all floors below, and all floors
between the level of ambulatory care and the nearest level of exit discharge, including the level of exit discharge and all
floors below the level oflevel of exit discharge.
Exception: Floors classified as an open parking garage are not required to be sprinklered.
Reason: Currently the code requires sprinklering between the level that contains the ambulatory care down to the nearest
level of exit discharge. This does not provide protection from issues below the nearest level of exit discharge. While this
concept is covered in the federal regulation by regulating floors below the LED as a different construction type, we believe this
is confusing and could be better accomplished through providing fire sprinklers throughout all levels below. There are many
scenarios and designs where the nearest LED will have several floors of useable space beneath it. An exception is provided for
open parking garage, consistent with other sections of the code.
This proposal is submitted by the ICC Ad Hoc Committee on Healthcare (AHC). The AHC was established by the ICC Board to
evaluate and assess contemporary code issues relating to hospitals and ambulatory healthcare facilities. This is a joint effort
between ICC and the American Society for Healthcare Engineering (ASHE), a subsidiary of the American Hospital Association,
to eliminate duplication and conflicts in healthcare regulation. In 2014 and 2015 the ICC Ad Hoc Committee has held 4 open
meetings and numerous Work Group meetings and conference calls for the current code development cycle which included
members of the committees as well as any interested party to discuss and debate the proposed changes. Information on the
AHC, including: meeting agendas; minutes; reports; resource documents; presentations; and all other materials developed in
conjunction with the AHC effort can be downloaded from the AHC website at: AHC
(http://www.iccsafe.org/cs/AHC/Pages/default.aspx).

Cost Impact: Will increase the cost of construction
Increasing sprinkler coverage below the level of exit discharge will add the cost of sprinklers. The total cost will vary per
building and design. On hilly sites where there may be several floors below the LED, the cost will be more extreme. The cost
impact to existing tenants by adding sprinklers should be considered as well. Some building may be ruled out by tenants due
to lack of sprinkler coverage.
F154-16 : 903.2.2WILLIAMS12022
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the proposal is unnecessary and that it is not within the intent for the existing
section as written. In addition, it is a huge cost to building owners and is an overreach to a Group B occupancy classification.
Assembly Action:

None
Individual Consideration Agenda

Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org) requests Approve
as Submitted.
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Commenter's Reason: The IFC development committee stated that this is a huge cost to building owners and is an overreach
to a Group B occupancy classification. The current requirements is to sprinkler at the level of the ambulatory care facility and
floors below. The only addition cost is to also ask for any basements (that are not a parking garage) to also be sprinklered. If
you have no basement levels, then there is no additional costs. Where there are care recipients not capable of self
preservation, the extra time afforded by a sprinkler system is required to allow for medical staff to back out of procedures or to
assist patients to evacuate. If a Group B building does not have a sprinkler system, they can choose not to rent to ambulatory
care facilities rather than to add sprinklers.
F154-16
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F157-16
903.2.3 (IBC [F] 903.2.3)
Proposed Change as Submitted
Proponent : Stephen DiGiovanni, Clark County Department of Building and Fire Prevention, representing Southern Nevada
Chapter of ICC (sdigiovanni@clarkcountynv.gov)
2015 International Fire Code
Revise as follows:
903.2.3 Group E. An automatic sprinkler system shall be provided for Group E occupancies as follows:
2
1. Throughout all Group E fire areas greater than 12,000 square feet (1115 m ) in area.
2. Throughout every portion of educational buildings below the lowest level of exit discharge serving that portion of the
building.
Exception: An automatic sprinkler system is not required in any area below the lowest level of exit discharge
serving that area where every classroom throughout the building has not fewer than one exterior exit door at
ground level.
2. The fire area has an occupant load of 50 or more.
3. The fire area is located on a floor other than a level of exit discharge serving such occupancies.
Exception: An automatic sprinkler system is not required in any area below the lowest level of exit discharge serving
that area where every classroom throughout the building has not fewer than one exterior exit door at ground level.
Reason: Currently the Fire Code does not contain a fire sprinkler trigger in Group E occupancies based on occupant load.
The occupant load derived from current code can be up to 600 persons, using the occupant load factor of 20 and the square
footage trigger of 12,000 sf. This occupant load far exceeds the occupant load triggers provided for Group A occupancies.
However, children are less capable of self-preservation than adults, yet the code provides more protection to adults than to
children. There is also a discrepancy in construction type, whee the allowable areas for educational facilities often exceeds the
allowable areas for assembly occupancies. When looking at IBC Table 503, excluding outdoor group A-5 occupancies, the
allowable area for each type of construction is greater for group E occupancies than for any of Groups A-1, A-2, A-3, and A-4.
Essentially, children are located in less fire-resistive buildings and with less fire sprinkler protection.
To further complicate the issue, due to recent events in society, more and more schools are developing protect-in-place
strategies to ensure safety for children. It is reasonable to expect a higher level of protection for occupancies where egress
may be slowed.
This proposal seeks to add a fire sprinkler trigger of 50 person occupant load for educational buildings. The 50 person trigger
has been used in Clark County for 20 years. The proposal desires to expand this code requirement to the base IFC.

Cost Impact: Will increase the cost of construction
Will require a fire sprinkler system installation in many education buildings that are currently not required by the IFC to have fire
sprinkler protection
F157-16 : 903.2.3DIGIOVANNI12518
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that with a proposed occupancy limit of 50, the proposal is too restrictive and that
portable buildings would be problematic. In addition it was stated that Group E occupancy buildings have fire drills and Group A
Occupancy buildings do not.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Stephen DiGiovanni, representing Southern Nevada Chapter of ICC (sdigiovanni@clarkcountynv.gov);
Nick Moriarty, representing Southern Nevada - ICC (nick.moriarty@jbace.com) requests Approve as Modified by this
Public Comment.
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Modify as Follows:
2015 International Fire Code
903.2.3 Group E. An automatic sprinkler system shall be provided for Group E occupancies as follows:
2
1. Throughout all Group E fire areas greater than 12,000 square feet (1115 m ) in area.
2. The fire area has an occupant load of 50 300 or more.
3. The fire area is located on a floor other than a level of exit discharge serving such occupancies.
Exception: An automatic sprinkler system is not required in any area below the lowest level of exit discharge serving
that area where every classroom throughout the building has not fewer than one exterior exit door at ground level.
Commenter's Reason: The IFC Committee and assembly raised several objections to the proposal, including: (a) the
proposed threshold is way too low; (b) no technical justification was provided to support the proposal (i.e., no demonstration of
need, loss data, etc.); (c) schools respond to fire alarms and have orderly evacuations, so the comparison of Group E to Group
A is not valid; and (d) the proposal is too punitive for portable classroom buildings (e.g., double-wide trailers). During the
testimony on F157-16, the committee stated that they felt that the proposed trigger of 50 occupants was too low, there was little
justification to the reasoning of the trigger, and specifically there was no loss history associated with school fires. The proposal
has been modified to address two of the committee's concerns, one being that the occupant load was too low and the question
as to why the threshold for fire area was still listed as 12,000 square feet. Utilizing an occupant load factor 20 square
feet/person, the area of 6,000 square feet and occupant load of 300 now correlate.
The 300 threshold is also used as a trigger for sprinklers in Group A-1, A-3 and A-4 occupancies. This is a common threshold
used throughout the code, including the examples noted above, plus for manual fire alarm systems in Group A per IFC 907.2.1,
assembly main exit provisions per IFC Section 1028.2, horizontal building separation allowances in IBC Section 510.2, Class C
interior finishes in non-sprinklered Group A-1 or A-2 rooms or enclosed spaces per IBC Table 803.9 footnote e, door locks and
latches in Group A per IBC Section 1008.1.9.3.
One of the other reasons for disapproval that was brought up during testimony was that schools typically have fire drills and
therefore the occupants are familiar with how to evacuate during an event. This is true, however many schools serve multiple
purposes, including parent/teacher conference night, open houses for prospective parents and students who may have never
been to the school, political elections and adult education classes during the evening. If these uses are to be allowed, then the
actual use of the school would be more of a Group A, not Group E, since the population is predominantly adults in the afterhours situations.
Sprinklers are widely recognized as the single most effective method for fighting the spread of fires in the early stages,
before they can cause severe injury to people and damage to property. With regards to the issue related to loss data, the below
table shows NFPA records of historical fire data.

Event

Date

Number
of
deaths

Consolidated School
(http://www.nfpa.org/~/media/files/research/fireMarch 18,
294
investigations/londontexasschool.pdf?la=en) (PDF, 1937
825 KB), gas explosion New London, TX
Lakeview School
(http://www.nfpa.org/~/media/files/research/fireinvestigations/lakeviewschoolcollinwood.pdf?
la=en) (PDF, 581 KB) Collinwood, OH

March 4,
175
1908

Our Lady of the Angels School
(http://www.nfpa.org/~/media/files/research/fireDecember
95
investigations/ladyofangels.pdf?la=en) (PDF, 1 MB) 1, 1958
Chicago, IL
The Cleveland School
(http://www.nfpa.org/~/media/files/news-andpublications/nfpaquarterly/theclevelandschoolsouthcarolina.pdf?
la=en) (PDF, 1.6 MB) Kershaw County, South
Carolina
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Bath Consolidated School Bath, MI

May 18,
1927

Babbs Switch School
(http://www.nfpa.org/~/media/files/news-andpublications/nfpaquarterly/babbsswitchschoolhobartok.pdf?
la=en) (PDF, 770 KB) Hobart, OK

December
24, 1924 32

St. John's Parochial School
(http://www.nfpa.org/~/media/files/news-andpublications/nfpaquarterly/stjohnsparochialpeabodyma.pdf?
la=en) (PDF, 1.7 MB) Peabody, MA

October
21
28, 1915

Cleveland Hill School
(http://www.nfpa.org/~/media/files/news-andpublications/nfpaquarterly/clevelandhillschoolcheektowagany.pdf?
la=en) (PDF, 1 MB) Cheektowaga, NY

March 31,
15
1954

46

Source: NFPA Historical Records
Regarding the cost impact, AFSA details that sprinklers account for approximately 1-2% of the total construction cost of
buildings. Therefore, the overall cost impact to install a sprinkler system in a school is relatively minor.

F157-16
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F158-16
IFC: 903.2.3 (IBC: [F] 903.2.3)
Proposed Change as Submitted
Proponent : Jeff Hugo, National Fire Sprinkler Association, representing National Fire Sprinkler Association (hugo@nfsa.org)
2015 International Fire Code
903.2.3 Group E. An automatic sprinkler system shall be provided for Group E occupancies as follows:
1. Throughout all Group E fire areas greater than 12,000 4,500 square feet (1115 m2) in area.
2. Throughout all Group E occupancies that are designated as a community storm shelter in accordance with Section 423
of the International Building Code.
3. Throughout every portion of educational buildings below the lowest level of exit dischargeexit discharge serving that
portion of the building.
Exception: An automatic sprinkler systemis not required in any area below the lowest level ofexitlevel of exit
discharge serving that area where every classroom throughout the building has not fewer than one exterior exit
door at ground level.
Reason: The main purpose of this proposal is to provide a baseline for safe schools, but remain flexible for communities.
Schools are often the neighboring community shelter that become the community center after a disaster. Schools have also
become targets for many active shooters that target innocent students and citizens.
Public schools are often used as a public shelter, before or after a tornado, hurricane, flood, wildfire, etc. Some states require
new schools be built as public shelters. In many emergencies, natural or man-made disasters, a school becomes the center for
several temporary occupancies that provide emergency services, such as; cooking, nursing, surgery, psychiatric, along with
housing, to area residents. All of these emergency uses, if built separately, require fire sprinkler systems installed.
The "NFPA School Safety, Codes and Security Workshop" report from December of 2014 makes several suggestions to
improve school safety and security. Several areas of the report suggest improving school safety with fire sprinklers. One of the
more convenient and inexpensive security measures to thwart active shooters is locking devices. While there are several
positive attributes with these devices, the purpose is to delay egress. A procedure that holds students and staff in a room or
area that prevents egress after a fire alarm activation is a concept contrary to the intent of this code and other life safety codes.
The only reasonable counter measure for delayed egress is have an active fire protection system. Fire sprinklers are the most
cost effective fire protection system.
Schools are a significant investment by the community, state and federal government. Losing modern day schools through fire
is irresponsible. This proposal attempts to balance life safety features by providing safer schools with increased active or
passive fire protection. The 4,500 square feet fire area is based on 300 occupants (A-3 occupancy that the
gymnasium/cafeteria often is) multiplied by 15 square feet per person. This provides a higher compartmented building that
becomes more manageable to the first responders and supports delayed egress more than the current 12,000 square feet fire
area. Having a smaller fire area would increase construction costs, but it would accommodate rural areas that may not have
readily available water supplies.

Cost Impact: Will increase the cost of construction
Having a smaller fire area would increase construction costs, but it would accommodate rural areas that may not have readily
available water supplies.
F158-16 : 903.2.3HUGO11621
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the current code section requirements are adequate and the new requirements
are unnecessary and overly restrictive without substantiation.
Assembly Motion:
Online Vote Results:
Support: 60.12% (312) Oppose: 39.88% (207)
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Jeff Hugo, representing National Fire Sprinkler Association (hugo@nfsa.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
903.2.3 Group E. An automatic sprinkler system shall be provided for Group E occupancies as follows:
1. Throughout all Group E fire areas greater than 4,500 square feet in area.
2. Throughout all Group E occupancies that are designated as a community storm shelter in accordance with Section 423
of the International Building Code.
2. Throughout every portion of educational buildings below the lowest level of exit dischargeexit discharge serving that
portion of the building.
Exception: An automatic sprinkler systemis not required in any area below the lowest level ofexitlevel of exit
discharge serving that area where every classroom throughout the building has not fewer than one exterior exit
door at ground level.
Commenter's Reason: Schools today are evolving. The traditional school occupancy classification of K-12 students remains
the same but the treatment of the occupants in times of emergency has expanded. The school today has a frequent condition
called "lockdown". During lockdown, students and teachers remain in the locked classroom and are prohibited to leave.
Lockdowns are more common that most citizens would think. Everyone sees or hears about the school lockdown when a
weapon is discovered near or on school property, or when there is an act of violence on or near school property. However,
schools lockdowns are common for kids to hear and experience. It is the command of school administrators to contain a school
or protect from an outside threat ( http://bnonews.com/news/index.php/news/id4499
(http://bnonews.com/news/index.php/news/id4499) ) , real or perceived. Lockdowns are declared when a divorced parent with
a protection order shows up to see a child unannounced, or when a black bear is sighted ( http://www.wlky.com/news/Blackbear-sighting-prompts-Danville-school-lockdown/40205168 (http://www.wlky.com/news/Black-bear-sighting-prompts-Danvilleschool-lockdown/40205168) or http://www.dailymail.co.uk/news/article-3597494/Bear-causes-ruckus-Southern-Californiafoothill-suburb.html (http://www.dailymail.co.uk/news/article-3597494/Bear-causes-ruckus-Southern-California-foothillsuburb.html) ), or when protesters are outside( http://www.examiner.co.uk/news/west-yorkshire-news/christian-schoollockdown-over-cross-11544295 (http://www.examiner.co.uk/news/west-yorkshire-news/christian-school-lockdown-over-cross11544295) ) or when a creeper is in the woods, and on and on. The point is, the students are detained and exiting is not an
option.
What happens when a school or schools are locked down and the newly formed public safety department (joint police and fire)
officers are busy and a real fire breaks out?
When alarms sound, students today are not evacuating but, in fact, some school districts and state agencies specifically tell
students to ignore fire alarms (http://www.freerangekids.com/school-when-fire-alarm-rings-lock-yourselves-in-it-could-really-bea-shooter/ (http://www.freerangekids.com/school-when-fire-alarm-rings-lock-yourselves-in-it-could-really-be-a-shooter/) ) . The
model that protects students who are "sheltered-in-place" is based on institutional occupancies. The code development
process has developed door hardware and other modifications to the IBC, IFC, and IEBC to accommodate and protect, but the
process has not tackled the fire protection issue as it has with institutional occupancies. When fire alarms are ignored and
students are crouched in a corner of a room, and do not or can not respond to any commands at the door; what protects the
students when there is a fire?
When schools start to resemble institutional occupancies, then the fire and life safety requirements of institutional occupancies
need to be applied to educational occupancies. This proposal provides increased fire protection that is flexible to every
community and school district.
Unsprinklered schools with 12,000 sq.ft fire area can have from 240-600 students per fire area. This proposal would have a
range of 90 to 225, well below other sprinkler thresholds as for example in unsprinklered assembly occupancies. The proposal
also has a sprinklered option, that more closely resembles the institutional occupancy. However, an educational occupancy is
not an assembly occupancy or institutional occupancy, so, this proposal provides options that mitigates.
This proposal has majority support from the assembly motion vote.

Public Comment 2:
Proponent : Jeff Hugo, representing National Fire Sprinkler Association (hugo@nfsa.org) requests Approve as
Modified by this Public Comment.
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Modify as Follows:
2015 International Fire Code
903.2.3 Group E. An automatic sprinkler system shall be provided for Group E occupancies as follows:
1. Throughout all Group E fire areas greater than 4,500 12,000 square feet in area.
2. Throughout all Group E occupancies that are designated as a community storm shelter in accordance with Section 423
of the International Building Code.
2. Throughout the Group E occupancy designated storm shelter in accordance with
Section 423 of the International Building Code with an occupant load of 300 or more.
3. Throughout every portion of educational buildings below the lowest level of exit discharge serving that portion of the
building.
Exception: An automatic sprinkler system is not required in any area below the lowest level ofexitdischarge
serving that area where every classroom throughout the building has not fewer than one exterior exit door at
ground level.
Commenter's Reason: The 2015 IBC Section 423.4 requires the entire E occupant load to fit within the storm shelter. In
EB68-15 Part II, the occupant load of the E occupancy storm shelter expands to all buildings on site. This public comment w
ould require fire sprinkers in the storm shelter when the threshold of 300 occupants is exceeded in the storm shelter. The 300
occupant threshold is the same as several assembly occupancy requirements. The size of the storm shelter does not trigger
the fire sprinkler requirement unless it exceeds 12,000 square feet.
Shelters, as explained in the previous reason statement, resemble assembly occupancies (as well as insitutional and
residential) in times of emergency. How the occupant load is determined comes from EB68-15. It uses the total occupant load
of the classrooms, vocational rooms and offices in the Group E occupancy or the occupant load of any indoor assembly space
that is associated w ith the Group E occupancy.
This proposal received majority support from the assembly motion vote.

Proponent : Assembly Motion requests Approve as Submitted.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Approve as Submitted was Successful by a vote of 60.12%
(312) to 39.88% (207) by eligible members online during the period of May 11 - May 26, 2016.
F158-16
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F159-16
903.2.7 (IBC [F] 903.2.7), 903.2.9 (IBC [F] 903.2.9)
Proposed Change as Submitted
Proponent : William King, City of Alexandria, representing Virginia Building Code Officials Association
(william.king@alexandriava.gov)
2015 International Fire Code
Revise as follows:
903.2.7 Group M. An automatic sprinkler system shall be provided throughout buildings containing a Group M occupancy
where one of the following conditions exists:
1. A Group M fire area exceeds 12,000 square feet (1115 m2).
2. A Group M fire area is located more than three stories above grade plane.
3. The combined area of all Group M fire areas on all floors, including any mezzanines, exceeds 24,000 square feet (2230
2
m ).
4. A Group M occupancyfire area used for the display and sale of upholstered furniture or mattresses exceeds 5,000
2
square feet (464 m ).
903.2.9 Group S-1. An automatic sprinkler system shall be provided throughout all buildings containing a Group S-1
occupancy where one of the following conditions exists:
1. A Group S-1 fire area exceeds 12,000 square feet (1115 m2).
2. A Group S-1 fire area is located more than three stories above grade plane.
3. The combined area of all Group S-1 fire areas on all floors, including any mezzanines, exceeds 24,000 square feet
2
(2230 m ).
4. A Group S-1 fire area used for the storage of commercial motor vehicles where the fire areathat exceeds 5,000 square
2
feet (464 m ).
5. A Group S-1 occupancy used for the storage of upholstered furniture or mattresses exceeds 2,500 square feet (232
2
m ).
5. A Group S-1 occupancy fire area used for the storage of upholstered furniture or mattresses that exceeds 2,500 square
feet (232 m2) with the exception of a self-service storage facility.
Reason: Based upon IFC Interpretation 20-14, any Group S-1 Occupancy over 2,500 sf where mattresses or upholstered
furniture are present is required to be sprinklered. This interpretation states "This is regardless of how much upholstered
furniture and/or mattresses are actually stored." From this a small self-storage location where household goods including
incidental pieces of upholstered furniture or mattress are stored would be required to be sprinklered. In areas used for the
storage of upholstered furniture and mattresses there is a significant increase in fire loading when compared to other S-1
storage, in self-storage locations where these materials are typically incidental the fire loading would be substantially the same
as all other S-1 storage so this would appear to be an unnecessary burden upon these locations.
The change of the word occupancy to fire area for both Group M and S-1 is to correlate it with the other requirements in the
section and clarify how this section is to be enforced as fire area is a defined term where as occupancy is not.

Cost Impact: Will not increase the cost of construction
This proposal would not require sprinklers in areas where the current code would require them, leading to a reduction in
construction costs in these locations
F159-16 : 903.2.7KING3710
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the existing section should be left using the term "occupancy" and that by adding
the words "fire area" it causes the intent of the existing section to change in an unacceptable way. In addition, the exception and
application to self-storage facilities was unacceptable.
Assembly Action:

None
Individual Consideration Agenda
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Proponent : William King, City of Alexandria, representing VBOCA (william.king@alexandriava.gov) requests
Approve as Submitted.
Commenter's Reason: The lack of clarity in the current language with the use of the term "occupancy" vs "fire area" does
have a significant impact on enforcement. Currently, Item 4 under 903.2.7 notes that "A Group M occupancy .... exceeds 5,000
sf." This would appear to allow individual non-separated Group M occupancies under the threshold to be located in an
individual fire area up to the requirements of Item 1 (12,000 sf) without being sprinklered. A similar issue would exist for Group
S-1.
Even if the occupancy separation provisions were to be used, which would clearly create separate occupancies, all that would
be required is an unrated wall between the M and/or S-1 occupancies per Table 508.4.
This change is to clarify and make more enforceable the provisions that have already been changed from the original basis
for their creation. The committee in their original approval of F135 during the 07/08 cycle noted "that a reasonable sprinkler
threshold needs to be added to provide some relief to small businesses" and that the term "primarily" was removed to prevent
"serious enforcement inconsistencies."
Keeping the language occupancy in this manner creates those exact inconsistencies as it is not a defined term and as outlined
above and applying it to unrated walls would clearly create a separated mixed use building under section 508.4.
The committee further noted in F69-09/10 that the intent of the change to add the square footage limitations to the F-1, M and
S-1 thresholds was to "provide a reasonable threshold that would not penalize occupancies with very small amounts of such
materials." This proposed change is designed to ensure that at these thresholds, the use of Fire Area will ensure
that the separation of occupancies or spaces to reduce them below the sprinklering threshold will be created with rated, not
unrated, construction.
The exclusion of self-storage facilities is to acknowledge that while upholstered furniture or mattresses will be stored in these
uses, the typical construction of these facilities consists of each space under the control of individual customers.

F159-16
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F166-16
IFC: 903.3.1.1.3 (IBC: [F] 903.3.1.1.3)
Proposed Change as Submitted
Proponent : Ali Fattah, City of San Diego Development Services Department (afattah@sandiego.gov)
2015 International Fire Code
Add new text as follows:
903.3.1.1.3 Detached non-combustible canopies. Sprinklers shall not be required to protect detached non-combustible
exterior canopies located adjacent to buildings protected with a sprinkler system where all of the following conditions are
satisfied:
1. The canopy shall be supported directly on grade.
2. Canopies shall be located not less than 10 ft. from an adjacent canopy, lot line or building.
3. Canopies shall not cover a fire area with more than 750 sq. ft. (46.45 m²).
4. Canopies shall not be used for stroage or to cover high-piled stock or rack storage.
5. Canopies shall have all sides fully open.
6. Canopies shall be covered with materials permitted in Section 3105 or non-combustible materials.
Reason: The IBC is silent in regards to ommission of fire sprinklers from beneath canopies or beneath canopies located at fire
separation distances less than 10 feet. This proposed code change addresses a condition commonly found in restaurants
with exterior patios where outdoor covered exterior dining areas are provided as well as adjacent to office buildings and retail
buildings. Canopies are not condidered buildings, however they contribute to fire area when located closer than a fire
separation distance of 20 feet.
These areas are generally not surrounded with walls and cover portions of exterior dining areas.
When Section 903.2.1.2 was modified in the 2009 IBC to require fire sprinklers when the occupant load in the Group A-2
fire area is 100 or more, many drinking or dining establishments are protected with sprinklers. As a result exterior accessory
structures such as canopies not located at a fire separation distance of 20 ft relative to the main building require protection.
NFPA 13 is silent on this issue. This will require an underground water supply line beneath the patio to extend
sprinkler protection to the exterior canopy which can be onerous. Many restaurants as a result provide umbrellas (fixed or
portable) or create trellises that they later cover to not extend the protection.
Addtionally, canopies located within a yard used for frontage in ulimited area buildings are also required to be protected with a
fire sprinkler system when located less than 40 ft from from a very large building. The reason is that the IBC consideres that the
canopy contributes to the fire load in the unlimited are building and therefore poses a risk tothe building if not protected.
The proposal will result in a canopy that is about 22 ft by 22 ft with occupants generally lcoated within 11 ft from the exterior of
the canopy. Unlike when occupants are located within an enclosed building, occupants under the canopy do not have to search
for exits by looking at exit signs, pass through corridors and then reach exteiror doors. Occupants will be a few steps away from
the exterior.
The proposed code change includes restrictions on the size and construction of the canopy to reduce the fire exposure from
the construction of the canopy and to allow a short distance for occupants to egress from under the canopy. Additionally the
proposed code change prohibits storage under a non-proteced canopy and requires that the canopy be at least 10 ft from
buildings, lot lines and other canopies.

Cost Impact: Will not increase the cost of construction
The cost of construction will not change since many Code Officials seem to consider the space between a canopy and a
protected building however small to be a break in the fire area. the proposed code change provides a basis addressing the
actual issue through the code rather than through interpretation.
F166-16 :
903.3.1.1.3
(NEW)FATTAH11517
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the proposed conditions are not consistent with NFPA 13 and vehicle fueling is
not addressed. In addition there was objection to the use of "fire area' in condition 3.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
903.3.1.1.3 Detached non-combustible exterior canopies. Sprinklers shall not be required to protect detached noncombustible exterior canopies located adjacent to buildings protected with a sprinkler system where all of the following
conditions are satisfied:
1. The canopy shall be supported directly on grade.
2. Canopies shall be constructed of non-combustible construction, or Type IV construction in accordance with Section
602.4
3. Canopies shall be located not less than 10 ft. from an adjacent canopy, lot line or building.
4. Canopies shall not cover a fire area with more than 750 sq. ft. (46.45 m²).
5. Canopies shall not be used for stroage storage or to cover high-piled stock or rack storage.
6. Canopies shall have all sides fully open.
7. Canopies shall be covered with materials permitted in Section 3105 or non-combustible materials.
Commenter's Reason: This public comment addresses most of the concerns raised at the CAH. The debate highlighted
inconsistent application of sprinkler requirements for both detached and attached canopies even though the proposed code
change only addresses the former in a very limited way. This code change is not intended to address issues of installations
where freezing is a concern nor how NFPA 13 requires water supply to be provided to detached limited area sprinklers. This
code change seeks to exempt coverage from areas that do not pose a life safety risk due to the activities of the occupants
under the canopy. Additionally the code change also seeks to address the benefits of openness and fire separation afforded by
the canopies that minimize the risk to adjacent buildings.
Furthermore we received negative comments on the restriction in the code change, as originally proposed, that the canopy
be constructed of non-combustible construction since Section 1406.3 of the IBC permits 50% of the perimeter of a building to
be constructed with type IV construction and permits no limit when the building and canopy are protected with an automatic fire
sprinkler system. Section 1406.3 does not limit the depth (perpendicular to building face ) of the canopy nor does it require
sprinkler protection. Sprinkler protection is required per the requiremnts of Ch 5 and 9 of the IBC. While not surrounding a
building the limited size of the canopies is similar to what the ch 14 is intending to address.
We also appreciated the committee's comment that the proposed code change does not restrict the application of the
requirement above motor-fuel dispensing areas. While it is difficult to imagine when a building located adjacent to a pump
canopy in a fueling facility requires sprinkler protection, we added condition 6 to address it.
If this code change is not approved, the code will continue to require fire sprinkler protection of canopies that can not be
considered separate buildings due to fire separation distances of 20 ft or 30 ft (depending on type of construction of the main
building). Additionally some jurisdictions will continue to exempt protection of the canopies will result in the persistence of
inconsistent code application as was evident from the testimony at the CAH hearing.

Public Comment 2:
Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
903.3.1.1.3 Detached non-combustible canopies. Sprinklers shall not be required to protect detached non-combustible
exterior canopies located adjacent to buildings protected with a sprinkler system where all of the following conditions are
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satisfied:
1. The canopy shall be supported directly on grade.
2. Canopies shall be located not less than 10 ft. from an adjacent canopy, lot line or building.
3. Canopies shall not cover a fire area with more than 750 sq. ft. (46.45 m²).
4. Canopies shall not be used for stroage storage or to cover high-piled stock or rack storage.
5. Canopies shall not cover areas used for motor fuel-dispensing.
6. Canopies shall have all sides fully open.
7. Canopies shall be covered with materials permitted in Section 3105 or non-combustible materials.
Commenter's Reason: This public comment addresses most of the concerns raised at the CAH. The debate highlighted
inconsistent application of sprinkler requirements for both detached and attached canopies even though the proposed code
change only addresses the former in a very limited way. This code change is not intended to address issues of installations
where freezing is a concern nor how NFPA 13 requires water supply to be provided to detached limited area sprinklers. This
code change seeks to exempt coverage from areas that do not pose a life safety risk due to the activities of the occupants
under the canopy. Additionally the code change also seeks to address the benefits of openness and fire separation afforded by
the canopies that minimize the risk to adjacent buildings.
Furthermore we received negative comments on the restriction in the code change, as originally proposed, that the canopy
be constructed of non-combustible construction since Section 1406.3 of the IBC permits 50% of the perimeter of a building to
be constructed with type IV construction and permits no limit when the building and canopy are protected with an automatic fire
sprinkler system. Our intended code change was meant to limit the combustibility of the canopy so as not to contribute to the
fire laod of the canopy, and therefore the fire load of the potentially exposed building. We submitted two public comments to
ascertain the wishes of the ICC membership due to the somewhat contradictory testimony by opponents to the original code
change during the CAH.
We also appreciated the committee's comment that the proposed code change does not restrict the application of the
requirement above motor-fuel dispensing areas. While it is difficult to imagine when a building located adjacent to a pump
canopy in a fueling facility requires sprinkler protection, we added condition 6 to address it.
If this code change is not approved, the code will continue to require fire sprinkler protection of canopies that can not be
considered separate buildings due to fire separation distances of 20 ft or 30 ft (depending on type of construction of the main
building). Additionally some jurisdictions will continue to exempt protection of the canopies will result in the persistence of
inconsistent code application as was evident from the testimony at the CAH hearing.

F166-16
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F168-16
903.3.1.2 (IBC [F] 903.3.1.2), 903.3.1.2.1 (IBC [F] 903.3.1.2.1), 903.3.1.2.2 (IBC [F] 903.3.1.2.2), 903.3.1.2.3 (New)
(IBC[F] 903.3.1.2.3 (New))
Proposed Change as Submitted
Proponent : William Hall, Portland Cement Association (jhall@cement.org)
2015 International Fire Code
903.3.1.2 NFPA 13R sprinkler systems. Automatic sprinkler systems in Group R occupancies up to and including four stories
in height in buildings not exceeding 60 feet (18 288 mm) in height above grade plane shall be permitted to be installed
throughout in accordance with NFPA 13R.
The number of stories of Group R occupancies constructed in accordance with Sections 510.2 and 510.4 of the International
Building Code shall be measured from the horizontal assembly creating separate buildings.
903.3.1.2.1 Balconies and decks. Sprinkler protection shall be provided for exterior balconies, decks and ground floor patios
of dwelling units and sleeping units where the building is of Type V construction, provided there is a roof or deck above.
Sidewall sprinklers that are used to protect such areas shall be permitted to be located such that their deflectors are within 1
inch (25 mm) to 6 inches (152 mm) below the structural members and a maximum distance of 14 inches (356 mm) below the
deck of the exterior balconies and decks that are constructed of open wood joist construction.
903.3.1.2.2 Open-ended corridors. Sprinkler protection shall be provided in open-ended corridors and associated exterior
stairways and ramps as specified in Section 1027.6, Exception 3.
Add new text as follows:
903.3.1.2.3 Attics Sprinkler protection shall be provided in attics that are used or intended for living purposes or storage or
that contain fuel-fired equipment.
Other attics, where located in buildings of Type III, IV or Type V construction that have a roof assembly located more than 45
feet (16 764 mm) above the lowest level of required fire department vehicle access, shall comply with one of the following:
1.
2.
3.
4.

Attics provided with sprinkler protection.
Attics constructed of noncombustible materials.
Attics constructed of fire-retardant-treated wood complying with Section 2303.2.
Attics filled with noncombustible insulation.

The height of the roof assembly shall be determined by measuring the distance from the lowest required fire vehicle access
road surface adjacent to the building to either the eave of the highest pitched roof, the intersection of the highest roof to the
exterior wall, or the top of the highest parapet, whichever yields the greatest distance. Required fire vehicle access roads shall
only include roads that are necessary for compliance with IFC Section 503.
Reason: This proposal was developed to address fire service concerns of un-protected combustible attic spaces greater than
45 feet. While NFPA 13R would still be permitted to protect residential structures up to 60 ft., sprinkler protection or other
approved methods correlating with NFPA 13 would be required in the attic spaces when roof heights exceed 45 ft. from the
required lowest level of fire dept access.

Cost Impact: Will increase the cost of construction
This proposal will increase the cost of construction by requiring sprinkler protection in combustible attic spaces over 45 feet in
height.
F168-16 :
903.3.1.2HALL12221
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the preference was for the revisions that were approved in coe change proposal
F172-16.
Assembly Action:
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Individual Consideration Agenda
Proponent : William Hall, representing Portland Cement Association (jhall@cement.org) requests Approve as
Submitted.
Commenter's Reason: F172-16 was passed by committee to lower the height at which NFPA 13R can be installed and used
to protect the structure. Until the roof structure is over 10 ft. tall from attic floor to top of ridge, this change has no affect.
Current code permits 13R installations where mean roof height is 60 ft. This proposal would lower the limit to 50 ft. to the roof
eaves and provide a 10 ft. reduction overall in tall buildings protected with a NFPA 13R system.
F168-16
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F170-16
903.3.1.2.1 (IBC [F] 903.3.1.2.1)
Proposed Change as Submitted
Proponent : William Hall, Portland Cement Association (jhall@cement.org)
2015 International Fire Code
Revise as follows:
903.3.1.2.1 Balconies and decks. Sprinkler protection shall be provided for exterior balconies, decks and ground floor patios
of dwelling units and sleeping units where the building is of Type V construction, provided there is a roof or deck above.
Sprinkler protection shall be provided for exterior balconies, decks and ground floor patios of dwelling units and sleeping units
where the building is of Type III and IV construction and where there is a combustible balcony, roof or deck above. Sidewall
sprinklers that are used to protect such areas shall be permitted to be located such that their deflectors are within 1 inch (25
mm) to 6 inches (152 mm) below the structural members and a maximum distance of 14 inches (356 mm) below the deck of the
exterior balconies and decks that are constructed of open wood joist construction.
Reason: IBC Section 1406.3 exception #3 permits combustible balconies and decks on the exterior walls of Type III, IV and V
construction only if sprinkler protection is extended out to these areas. This proposal brings forth the exception and places it
within the Balconies and Decks section located in Chapter 9 section 903.3.1.2.1.
A fire which begins on a combustible balcony or deck has the same propensity to spread vertically and involve several floors at
the same time, overwhelming a sprinkler system while fire continues to spread up the building regardless of construction
type. Vertical fire from the balcony or deck can run up to the combustible roof which may not have sprinkler protection in the
attic. Construction Types I and II allow fire retardant treated wood or Heavy Timber for three stories or less.
IBC Section 1403 (Shown for reference only)
1406.3 Balconies and similar projections. Balconies and
similar projections of combustible construction other than
fire-retardant-treated wood shall be fire-resistance rated
where required by Table 601 for floor construction or shall be
of Type IV construction in accordance with Section 602.4.
The aggregate length of the projections shall not exceed 50
percent of the building's perimeter on each floor.
Exceptions:
1. On buildings of Type I and II construction, three stories
or less above grade plane, fire-retardant-treated
wood shall be permitted for balconies, porches,
decks and exterior stairways not used as required
exits.
2. Untreated wood is permitted for pickets and rails or
similar guardrail devices that are limited to 42
inches (1067 mm) in height.
3. Balconies and similar projections on buildings of
Type III, IV and V construction shall be permitted to
be of Type V construction, and shall not be required
to have a fire-resistance rating where sprinkler protection
is extended to these areas.
A fire which begins on a combustible balcony or deck has the same propensity to spread vertically and involve several floors at
the same time, overwhelming a sprinkler system while fire continues to spread up the building regardless of construction
type. Vertical fire from the balcony or deck can run up to the combustible roof which may not have sprinkler protection in the
attic. Construction Types I and II allow fire retardant treated wood or Heavy Timber for three stories or less.

Cost Impact: Will not increase the cost of construction
This proposal does not add any new requirements and therefore will not increase the cost of construction.
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F170-16 :
903.3.1.2.1HALL12214
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the new proposed text is confusing and does not clearly state the requirement.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeffrey Shapiro, International Code Consultants, representing National Multifamily Housing Council
(jeff.shapiro@intlcodeconsultants.com); William Hall, Portland Cement Associations, representing Portland Cement
Association (jhall@cement.org) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
903.3.1.2.1 Balconies and decks. Sprinkler protection shall be provided for exterior balconies, decks and ground floor patios
of dwelling units units andsleeping units where the :
1. The building is of Type V construction, provided there is a roof or deck above, or
2. Exterior balconies, decks and ground floor patios of dwelling units and sleeping units are constructed in accordance
with Section 1406.3 exception 3 of the International Building Code.
Sidewall sprinklers that are used to protect such areas shall be permitted to be located such that their deflectors are within 1
inch (25 mm) to 6 inches (152 mm) below the structural members and a maximum distance of 14 inches (356 mm) below the
deck of the exterior balconies and decks that are constructed of open wood joist construction.
2015 International Building Code
[F] 903.3.1.2.1 Balconies and decks. Sprinkler protection shall be provided for exterior balconies, decks and ground floor
patios of dwellingunits and sleeping units where the :
1. The building is of Type V construction, provided there is a roof or deck above, or
2. Exterior balconies, decks and ground floor patios of dwelling units and sleeping units are constructed in accordance
with Section 1406.3 exception 3.
Sidewall sprinklers that are used to protect such areas shall be permitted to be located such that their deflectors are within 1
inch (25 mm) to 6 inches (152 mm) below the structural members and a maximum distance of 14 inches (356 mm) below the
deck of the exterior balconies and decks that are constructed of open wood joist construction.
Commenter's Reason: Correlation with the balcony sprinkler requirements in Section 1406.3 Ex. 3
Proponent : Thomas Daly, representing American Hotel & Lodging Association (tom.daly@thehscg.com) requests
Disapprove.
Commenter's Reason: The Fire Code Committee's action is correct in several respects. The proposed change based solely
on construction type, ignores the difference in potential fuel loads on balconies based on occupancy type. For example,
apartment balconies may have fuel loads different from hotel balconies. Further no substantial fire record was provided to
indicate this is a problem. The proposed change would present a significant cost increase for the installation of additional
sprinklers without adequate substantiation. The proposed change should continue to be disapproved.
Thomas G. Daly MSc. CSP
Principal
The Hospitality Security Consulting Group, LLC
Representing the American Hotel & Lodging Association

F170-16

2016 ICC PUBLIC COMMENT AGENDA

Page 1386

2016 ICC PUBLIC COMMENT AGENDA

Page 1387

F172-16
903.3.1.2.3 (New) (IBC [F] 903.3.1.2.3 (New)), 903.2.8.3 ([F] 903.2.8.3) , 903.2.8.3.1 (IBC [F] 903.2.8.3.1),
903.2.8.3.2 (IBC [F] 903.2.8.3.2)
Proposed Change as Submitted
Proponent : Jeffrey Shapiro, representing National Multifamily Housing Council
((jeff.shapiro@intlcodeconsultants.com); Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
903.3.1.2 NFPA 13R sprinkler systems. Automatic sprinkler systems in Group R occupancies up to and including four stories
in height in buildings not exceeding 60 feet (18 288 mm) in height above grade plane shall be permitted to be installed
throughout in accordance with NFPA 13R.
The number of stories of Group R occupancies constructed in accordance with Sections 510.2 and 510.4 of the International
Building Code shall be measured from the horizontal assembly creating separate buildings.
Add new text as follows:
903.3.1.2.1 Balconies and decks. Sprinkler protection shall be provided for exterior balconies, decks and ground floor patios
of dwelling units and sleeping units where the building is of Type V construction, provided there is a roof or deck above.
Sidewall sprinklers that are used to protect such areas shall be permitted to be located such that their deflectors are within 1
inch (25 mm) to 6 inches (152 mm) below the structural members and a maximum distance of 14 inches (356 mm) below the
deck of the exterior balconies and decks that are constructed of open wood joist construction.
903.3.1.2.2 Open-ended corridors. Sprinkler protection shall be provided in open-ended corridors and associated exterior
stairways and ramps as specified in Section 1027.6, Exception 3.
903.3.1.2.3 Attics Attic protection shall be provided as follows:
1. Attics that are used or intended for living purposes or storage shall be protected by sprinklers.
2. Where fuel-fired equipment is installed in an unsprinklered attic, at least one quick-response intermediate temperature
sprinkler shall be installed above the equipment.
3. Where located in a building of Type III or Type V construction designed in accordance with Section 510.2 or Section
510.4 of the International Building Code, attics not required by Item 1 to have sprinklers shall comply with one of the
following if the roof assembly is located more than 55 feet (16 764 mm) above the lowest level of required fire department
vehicle access:
a. Provide sprinkler protection.
b. Construct the attic using noncombustible materials.
c. Construct the attic using fire-retardant-treated wood complying with Section 2303.2 of the International Building
Code.
d. Fill the attic with noncombustible insulation.
The height of the roof assembly shall be determined by measuring the distance from the lowest required fire vehicle access
road surface adjacent to the building to the eave of the highest pitched roof, the intersection of the highest roof to the
exterior wall, or the top of the highest parapet, whichever yields the greatest distance. For the purpose of this
measurement, required fire vehicle access roads shall include only those roads that are necessary for compliance with
Section 503.
4. Group R-4 Condition 2 occupancy attics not required by Item 1 to have sprinklers shall comply with one of the following:
a. Provide sprinkler protection.
b. Provide a heat detector system throughout the attic that is arranged to activate the building fire alarm system in
accordance with Section 907.2.10.
c. Construct the attic using noncombustible materials.
d. Construct the attic using fire-retardant-treated wood complying with Section 2303.2 of the International Building
Code.
e. Fill the attic with noncombustible insulation.
Revise as follows:
[F] 903.2.8.3 Group R-4 Condition 2. An automatic sprinkler system installed in accordance with Section 903.3.1.2 shall be
permitted in Group R-4 Condition 2 occupancies. Attics shall be protected in accordance with Section 903.2.8.3.1 or
903.2.8.3.2.
Delete without substitution:
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[F] 903.2.8.3.1 Attics used for living purposes, storage or fuel-fired equipment. Attics used for living purposes, storage
or fuel-fired equipment shall be protected throughout with an automatic sprinkler system installed in accordance with Section
903.3.1.2.
[F] 903.2.8.3.2 Attics not used for living purposes, storage or fuel-fired equipment. Attics not used for living purposes,
storage or fuel-fired equipment shall be protected in accordance with one of the following:
1. Attics protected throughout by a heat detector system arranged to activate the building fire alarm system in accordance
with Section 907.2.10.
2. Attics constructed of noncombustible materials.
3. Attics constructed of fire-retardant-treated wood framing complying with Section 2303.2 of the International Building
Code.
4. The automatic sprinkler system shall be extended to provide protection throughout the attic space.
Reason: This proposal is recommended as a response to fire-service concerns about suppressing a fire involving a tall
pedestal building attic. Such attic or attics will be required to have increased fire protection. The proposed threshold is
modeled after a combination of two existing code sections, Appendix D Section 105.1 (which establishes requirements for aerial
ladder access based on attic height) and Section 903.2.11.3 (which uses 55 feet as a building height threshold related to
sprinklers). Pedestal buildings that exceed 4 stories above grade plane, including the pedestal, are anticipated to be affected
by this proposal, as would be some pedestal buildings with fewer stories that are located on sloped lots with fire department
vehicle access roads required along a lower-elevation portion of the perimeter. The intent of stating "required" fire vehicle
access is to make it clear that, simply because access is available on an adjacent road or parking lot, that road need not be
considered in the height measurement unless it is required as part of satisfying the code requirement for vehicle access to the
building.
The permissible attic protection options for pedestal buildings are generally modeled after existing Section 903.2.8.3, which
was added to the 2015 code for R-4 Condition 2 occupancies. However, based on feedback received during the
drafting/review process for this proposal, it was decided to exclude the R-4's heat-detection option for pedestal building attic
protection because numerous stakeholders did not consider heat detection as equivalent in safety to the other listed options.
Note that allowances to use noncombustible construction materials, fire-retardant treated wood, and filling with noncombustible
insulation are already permitted by NFPA 13 as an alternative to installing sprinklers in concealed spaces in otherwise fullysprinklered buildings. These allowances are duplicated in the proposed IBC/IFC text so that an architect or developer
can identify the attic protection concern and permissible solutions early in the design process, as opposed to expecting building
designers to know of these allowances buried deep in the text of NFPA 13. Having the exceptions in the IBC/IFC will make it
clear that these NFPA 13 exceptions are appropriate for NFPA 13R attic protection as well, even though they are not included
in NFPA 13R (because NFPA 13R doesn't ordinarily require attics to be protected).
Finally, the proposal relocates the existing requirements in 903.2.8.3 for enhanced attic protection in Group R-4 Condition 2
occupancies to the new Section 903.3.1.2.3 so that all IBC/IFC supplemental protection requirements for NFPA 13R sprinkler
systems are consolidated in one location. The existing requirements for R-4 Condition 2 were also revised with respect to fuelfired equipment in attics to clarify that, in an otherwise unsprinklered attic, the entire attic wouldn't be required to be sprinklered
based on the presence of fuel-fired equipment. Instead, NFPA 13R (Section 6.6.6.1 of the 2013 edition) only requires that a
sprinkler be installed over the equipment in such cases.

Cost Impact: Will increase the cost of construction
The added requirement for attic protection will increase the cost of construction for affected buildings.
F172-16 :
903.3.1.2.3
(NEW)SHAPIRO12188
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
903.3.1.2.3 Attics. Attic protection shall be provided as follows:
1. Attics that are used or intended for living purposes or storage shall be protected by sprinklers.
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2. Where fuel-fired equipment is installed in an unsprinklered attic, at least one quick-response intermediate temperature sprinkler
shall be installed above the equipment.
3. Where located in a building of Type III, Type IV or Type V construction designed in accordance with Section 510.2 or Section
510.4 of the International Building Code, attics not required by Item 1 to have sprinklers shall comply with one of the following if
the roof assembly is located more than 55 feet (16 764 mm) above the lowest level of required fire department vehicle access:
a. Provide sprinkler protection.
b. Construct the attic using noncombustible materials.
c. Construct the attic using fire-retardant-treated wood complying with Section 2303.2 of the International Building Code.
d. Fill the attic with noncombustible insulation.
The height of the roof assembly shall be determined by measuring the distance from the lowest required fire vehicle access road
surface adjacent to the building to the eave of the highest pitched roof, the intersection of the highest roof to the exterior wall, or
the top of the highest parapet, whichever yields the greatest distance. For the purpose of this measurement, required fire vehicle
access roads shall include only those roads that are necessary for compliance with Section 503.
4. Group R-4 Condition 2 occupancy attics not required by Item 1 to have sprinklers shall comply with one of the following:
a. Provide sprinkler protection.
b. Provide a heat detector system throughout the attic that is arranged to activate the building fire alarm system in accordance
with Section 907.2.10.
c. Construct the attic using noncombustible materials.
d. Construct the attic using fire-retardant-treated wood complying with Section 2303.2 of the International Building Code.
e. Fill the attic with noncombustible insulation.
Committee Reason: Approval is based upon the proponent's published reason. The modification was approved because it was
desired by the committee to extend the new requirements to Type IV in addition to Types III and V construction buildings.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Davidson, representing Self (rjd@davidsoncodeconcepts.com) requests Approve as Modified by
this Public Comment.
Further Modify as Follows:
2015 International Fire Code
903.3.1.2.3 Attics Attic protection shall be provided as follows:
1. Attics that are used or intended for living purposes or storage shall be protected by sprinklers.
2. Where fuel-fired equipment is installed in an unsprinklered attic, at least one quick-response intermediate temperature
sprinkler shall be installed above the equipment.
3. Where located in a building of Type III, Type IV or Type V construction designed in accordance with Section 510.2 or
Section 510.4 of the International Building Code, attics not required by Item 1 to have sprinklers shall comply with one of
the following if the roof assembly is located more than 55 feet (16 764 mm) above the lowest level of required fire
department vehicle access:
a. Provide sprinkler protection.
b. Construct the attic using noncombustible materials.
c. Construct the attic using fire-retardant-treated wood complying with Section 2303.2 of the International Building
Code.
d. Fill the attic with noncombustible insulation.
The height of the roof assembly shall be determined by measuring the distance from the lowest required level of fire
department vehicle access road surface adjacent to the building to the eave of the highest pitched roof, the intersection of
the highest roof to the exterior wall, or the top of the highest parapet, whichever yields the greatest distance. For the
purpose of this measurement, required fire vehicle access roads shall include only those roads that are necessary for
compliance with Section 503.
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4. Group R-4 Condition 2 occupancy attics not required by Item 1 to have sprinklers shall comply with one of the following:
a. Provide sprinkler protection.
b. Provide a heat detector system throughout the attic that is arranged to activate the building fire alarm system in
accordance with Section 907.2.10.
c. Construct the attic using noncombustible materials.
d. Construct the attic using fire-retardant-treated wood complying with Section 2303.2 of the International Building
Code.
e. Fill the attic with noncombustible insulation.
Commenter's Reason: The purpose of this public comment is to eliminate two triggers contained within the initial proposal
that severely limit application of the necessary improvement to the code requirements dealing with Type III, Type IV or Type V
construction building proteced by NFPA 13R sprinkler systems. The initial proposal reason statement states:
"This proposal is recommended as a response to fire-service concerns about suppressing a fire involving a tall pedestal
building attic. Such attic or attics will be required to have increased fire protection. The proposed threshold is modeled
after a combination of two existing code sections, Appendix D Section 105.1 (which establishes requirements for aerial
ladder access based on attic height) and Section 903.2.11.3 (which uses 55 feet as a building height threshold related to
sprinklers)."
The initial statement is incorrect in that the problem identified, (NFPA 13R protected buildings with concealed combustible
space attics being destroyed once a fire reaches the attic), is not limited to tall pedestal buildings. The problem includes
buildings not utilizing the pedestal design option. From a fire protection standpoint there is no difference in the fire potential for
rapid spread and destruction of the building when a fire reaches an attic 55 feet above the lowest level of fire department
access whether or not the building sits upon a pedestal, the fire is still at that 55 foot level.
The proponent indicates the proposal was developed by combining the concepts found within two code sections, one of those
being Section D105.1 which applies to the need for aerial ladder fire apparatus access roads.
"D105.1 Where required.
Where the vertical distance between the grade plane and the highest roof surface exceeds 30 feet (9144 mm), approved
aerial fire apparatus access roads shall be provided. For purposes of this section, the highest roof surface shall be
determined by measurement to the eave of a pitched roof, the intersection of the roof to the exterior wall, or the top of
parapet walls, whichever is greater."
Note that in Section D105.1 the height is measured from grade plane, (not from a fire apparatus access road), this is important
because it is tied to the ability to deploy ground ladders and hand hose streams to combat a fire; and Section D105.1 uses a
height of 30 feet which is a concept long contained within the code when assessing the ability to effectively use ground ladders
and hand hose lines to combat fire as a trigger for standpipe installations.
"905.3.1 Height.
Class III standpipe systems shall be installed throughout buildings where the floor level of the highest story is located
more than 30 feet (9144 mm) above the lowest level of the fire department vehicle access, or where the floor level of the
lowest story is located more than 30 feet (9144 mm) below the highest level of fire department vehicle access.
Exceptions:
1. Class I standpipes are allowed in buildings equipped throughout with an automatic sprinkler system in accordance
with Section 903.3.1.1 or 903.3.1.2.
2. Class I manual standpipes are allowed in open parking garages where the highest floor is located not more than
150 feet (45 720 mm) above the lowest level of fire department vehicle access.
3. Class I manual dry standpipes are allowed in open parking garages that are subject to freezing temperatures,
provided that the hose connections are located as required for Class II standpipes in accordance with Section 905.5.
4. Class I standpipes are allowed in basements equipped throughout with an automatic sprinkler system.
5. In determining the lowest level of fire department vehicle access, it shall not be required to consider either of the
following:
5.1. Recessed loading docks for four vehicles or less.
5.2. Conditions where topography makes access from the fire department vehicle to the building impractical or
impossible."
These core concepts involving the impact of height on the ability to effectively deploy hand hose lines to combat fire do not
change based upon the existence of a pedestal.
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The proposed modification eliminates the reference to pedestal building construction, "designed in accordance with Section
510.2 or Section 510.4 of the International Building Code"; 55 feet above grade is 55 feet above grade regardless of whether
or not there is an intervening pdestal. The rapidly spreading fire is 55 feet high and out of reach of effective ground ladder hose
stream application.
The proposed modification also eliminates reference to "required" fire department vehicle access pursuant to "Section 503" and
replaces those references with "lowest level of fire department vehicle access" which matches the existing fire protection
concept dealing with the application of hand hose streams in both Sections 905.3.1 and D105.1. Whether or not there is a
"required" fire apparatus access road does not change the impact of the height above whatever access will be provided on the
proposed site. In addition, many fire departments are not part of the site design and approval process and do not have authority
to require "designated fire apparatus access roads" on an approved site, they must rely on whatever paved areas that have
been provided for routine motor vehicle traffic and parking.
Eliminating the two intentionally restrictive triggers will ensure that the "solution" proposed will apply to any building utilizing
Type III, Type IV or Type V construction once the height of the roof assembly reachs the 55 foot level creating a concealed
combustible space attic.
Note: Even with these suggested changes the resulting language will use a height trigger 15 feet higher than the currently
recognized 30 feet contained within the code dealing with the concept of height versus application of hand hose streams.

Public Comment 2:
Proponent : William Hall, representing Portland Cement Association (jhall@cement.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
903.3.1.2.3 Attics Attic protection shall be provided as follows:
1. Attics that are used or intended for living purposes or storage shall be protected by sprinklers.
2. Where fuel-fired equipment is installed in an unsprinklered attic, at least one quick-response intermediate temperature
sprinkler shall be installed above the equipment.
3. Where located in a building of Type III, Type IV or Type V construction designed in accordance with Section 510.2 or
Section 510.4 of the International Building Code, attics not required by Item 1 to have sprinklers shall comply with one of
the following if the roof assembly is located more than 55 50 feet (16 764 15 240 mm) above the lowest level of required
fire department vehicle access:
a. Provide sprinkler protection.
b. Construct the attic using noncombustible materials.
c. Construct the attic using fire-retardant-treated wood complying with Section 2303.2 of the International Building
Code.
d. Fill the attic with noncombustible insulation.
The height of the roof assembly shall be determined by measuring the distance from the lowest required fire vehicle access
road surface adjacent to the building to the eave of the highest pitched roof, the intersection of the highest roof to the
exterior wall, or the top of the highest parapet, whichever yields the greatest distance. For the purpose of this
measurement, required fire vehicle access roads shall include only those roads that are necessary for compliance with
Section 503.
4. Group R-4 Condition 2 occupancy attics not required by Item 1 to have sprinklers shall comply with one of the following:
a. Provide sprinkler protection.
b. Provide a heat detector system throughout the attic that is arranged to activate the building fire alarm system in
accordance with Section 907.2.10.
c. Construct the attic using noncombustible materials.
d. Construct the attic using fire-retardant-treated wood complying with Section 2303.2 of the International Building
Code.
e. Fill the attic with noncombustible insulation.
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Commenter's Reason: F172-16 was passed by committee to lower the height at which NFPA 13R can be installed and used
to protect the structure. Until the roof structure is over 10 ft. tall from attic floor to top of ridge, this change has no affect.
Current code permits 13R installations where mean roof height is 60 ft. This proposal would lower the limit to 50 ft. to the roof
eaves and provide a 5 ft. reduction overall in tall buildings protected with a NFPA 13R system.

Public Comment 3:
Proponent : Jeffrey Shapiro, International Code Consultants, representing National Multifamily Housing Council
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
903.3.1.2.3 Attics Attic protection shall be provided as follows:
1. Attics that are used or intended for living purposes or storage shall be protected by sprinklers.
2. Where fuel-fired equipment is installed in an unsprinklered attic, at least one quick-response intermediate temperature
sprinkler shall be installed above the equipment.
3. Where located in a building of Type III, Type IV or Type V construction designed in accordance with Section 510.2 or
Section 510.4 of the International Building Code, attics not required by Item 1 to have sprinklers shall comply with one of
the following if the roof assembly is located more than 55 feet (16 764 mm) above the lowest level of required fire
department vehicle access:
a. Provide sprinkler protection in accordance with either Section 903.3.1.1 or 903.3.1.2.
b. Construct the attic using noncombustible materials.
c. Construct the attic using fire-retardant-treated wood complying with Section 2303.2 of the International Building
Code.
d. Fill the attic with noncombustible insulation.
The height of the roof assembly shall be determined by measuring the distance from the lowest required fire vehicle access
road surface adjacent to the building to the eave of the highest pitched roof, the intersection of the highest roof to the
exterior wall, or the top of the highest parapet, whichever yields the greatest distance. For the purpose of this
measurement, required fire vehicle access roads shall include only those roads that are necessary for compliance with
Section 503.
4. Group R-4 Condition 2 occupancy attics not required by Item 1 to have sprinklers shall comply with one of the following:
a. Provide sprinkler protection in accordance with either Section 903.3.1.1 or 903.3.1.2.
b. Provide a heat detector system throughout the attic that is arranged to activate the building fire alarm system in
accordance with Section 907.2.10.
c. Construct the attic using noncombustible materials.
d. Construct the attic using fire-retardant-treated wood complying with Section 2303.2 of the International Building
Code.
e. Fill the attic with noncombustible insulation.
Commenter's Reason: Clarifies that any of the attic protection solutions permitted by NFPA 13 or NFPA 13R are permitted.
These standards don't mandate sprinklers for attic protection. Alternatives to sprinklers permitted by NFPA 13 for combustible
concealed spaces are permissible for NFPA 13 and NFPA 13R protected buildings, and the NFPA 13R technical committee has
approved attic protection criteria to correlate with this requirement.
Proponent : Billie Zidek, APPA, representing APPA requests Disapprove.
Commenter's Reason: The APPA I-Code Work Group and the APPA Standards and Codes Council voted to oppose this
proposal because;
There was scant evidence that this proposal would provide any tangible benefit. A review of fire data showed that in a
comparison of fires occurring in NFPA 13 buildings and NFPA 13R buildings there was little difference in terms of total
number fires, and extent of property damage, and no difference at all in terms of life safety. The impact of fires in buildings
of both system types principally corresponded to the degree of maintenance, repair, or lack thereof and intentional or
unintentional disabling of the system.
On the other hand, the difference to build and maintain an NFPA 13 system is significantly more than an NFPA 13R
system. The focus of 13R is to prioritize life safety by focusing on protection of means of egress routes while accepting the
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possibility of greater property damage when fires occur in unoccupied spaces such as enclosed attics. This proposal will
also have an ongoing maintenance cost impact due to the larger more extensive system.
The requirement essentially makes sloped roofs for 4 story buildings nonviable as the resulting floor to floor height to stay
under the 55 foot limit makes ducted HVAC systems difficult if impossible to install. If the building is on a sloped site and
the fire fighting access is on the downhill side, the height requirement could further reduce the attainable height to less
than 3 stories. Sloped wood truss roofs are an economical and practical solution in northern climates where snow loads
can be an issue. Buildings approaching this height restriction will be more likely built with flat roofs to gain the 5' of
allowable height, requiring a beefier structure.
Roof attic areas requiring full NFPA 13 compliance that heretofore did not must either 1) be built of non-combustible
materials (cost concern), 2) completely filled with non-combustible insulation (cost concern and over-use/waste of
insulation value), or 3) insulated and heated (construction and ongoing operating cost) or installed as a dry system
(construction and maintenance cost and flooding risk). In northern zones, dry sprinkler systems have a poor reputation for
allowing water infiltration and condensation, freezing, pipe bursting, and flooding causing significantly more damage than
do most fires.

F172-16
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F179-16
904.13 (IBC [F] 904.13), 904.13.1 (IBC [F] 904.13.1), 904.13.1.1 (New) (IBC [F] 904.13.1.1), 904.13.1.2 (New) (IBC [F]
904.13.1.2 (New)), 904.13.2, IBC [F] 904.13.2)
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Delete and substitute as follows:
904.13 Domestic cooking systems in Group I-2 Condition 1. In Group I-2 Condition 1 occupancies where cooking facilities
are installed in accordance with Section 407.2.6 of the International Building Code, the domestic cooking hood provided over
the cooktop or range shall be equipped with an automatic fire-extinguishing system of a type recognized for protection of
domestic cooking equipment. Preengineered automatic extinguishing systems shall be tested in accordance with UL 300A and
listed and labeled for the intended application. The system shall be installed in accordance with this code, its listing and the
manufacturer's instructions.
Cooktops and ranges installed in the following occupancies shall be protected in accordance with Sections 904.13.1 through
904.13.2:
1. In Group I-2 Condition 1 occupancies where domestic cooking facilities are installed in accordance with Section 407.2.6
of the International Building Code.
2. In Group R-2 college dormitories where domestic cooking facilities are installed in accordance with Section 420.7 of the
International Building Code.
904.13.1 Manual system operation and interconnection Protection from fire. Manual actuation and system
interconnection for the hood suppression system shall be in accordance with Sections 904.12.1 and 904.12.2, respectively.
Cooktops and ranges shall be protected in accordance with Section 904.13.1.1 or 904.13.1.2.
Add new text as follows:
904.13.1.1 Automatic fire-extinguishing system. The domestic cooking hood provided over the cooktop or range shall be
equipped with an approved automatic fire-extinguishing system complying with the following:
1. The automatic fire-extinguishing system shall be of a type recognized for protection of domestic cooking equipment.
Pre-engineered automatic fire-extinguishing systems shall be listed and labeled in accordance with UL 300A and
installed in accordance with the manufacturer's instructions.
2. Manual actuation of the fire-extinguishing system shall be provided in accordance with Section 904.12.1.
3. Interconnection of the fuel and electric power supply shall be in accordance with Section 904.12.2.
904.13.1.2 Ignition prevention. Cooktops and ranges shall include burners that have been tested and listed to prevent
ignition of cooking oil with burners turned on to their maximum heat settings and allowed to operate for 30 minutes.
Revise as follows:
904.13.2 Portable fire extinguishers for domestic cooking equipment in Group I-2 Condition 1. No change to text.
Reason: This proposal was developed by a Fire Code Action Committee working group consisting of FCAC, industry and fire
service representatives.
Group A code proposals G 105-15 and G 121-15 were approved as submitted. These proposals covered the use of domestic
cooking systems in Group I-2, Condition 1 occupancies and Group R-2 college dormitories. The reason statements for both
proposals references that changes were needed to IBC/IFC Section 904.13 to provide correlation. This proposal provides this
correlation, and makes no substantive changes to the existing Section 904.13 requirements, which are shown below. Section
904.13.1.1 includes some of the automatic fire-extinguishing requirements that were previously located in IBC Section 407.2.6.
904.13.1.2 allows an option for cooktops and ranges with listed ignition resistant burners that do not allow cooking oils to ignite
during testing to be provided in lieu of an automatic fire-extinguishing system. Recent work by the Fire Protection Research
Foundation confirms that burners meeting these specifications are highly unlikely to ignite cooking materials. See:
http://www.nfpa.org/research/fire-protection-research-foundation/reports-and-proceedings/other-research-topics/analyticalmodeling-of-pan-and-oil-heating-on-an-electric-coil-cooktop (http://www.nfpa.org/research/fire-protection-researchfoundation/reports-and-proceedings/other-research-topics/analytical-modeling-of-pan-and-oil-heating-on-an-electric-coilcooktop). The UL 858 Standard for Safety for Household Electric Ranges was recently revised to include a new Section 60A
Abnormal Operation - Coil Surface Unit Cooking Oil Ignition Test that evaluates the ability of burners to not ignite cooking oil.
Existing 2015 IFC text (for reference only):
904.13 Domestic cooking systems in Group I-2 Condition 1. In Group I-2 Condition 1 occupancies where cooking facilities
are installed in accordance with Section 407.2.6 of the InternationalBuilding Code, the domestic cooking hood provided over
the cooktop or range shall be equipped with an automatic fire-extinguishing system of a type recognized for protection of
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domestic cooking equipment. Pre-engineered automatic extinguishing systems shall be tested in accordance with UL 300A and
listed and labeled for the intended application. The system shall be installed in accordance with this code, its listing and the
manufacturer's instructions.
904.13.1 Manual system operation and interconnection. Manual actuation and system interconnection for the hood
suppression system shall be in accordance with Sections 904.12.1 and 904.12.2, respectively.
904.13.2 Portable fire extinguishers for domestic cooking equipment in Group I-2 Condition 1. A portable fire
extinguisher complying with Section 906 shall be installed within a 30-foot (9144 mm) distance of travel from domestic cooking
appliances.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will not increase the cost of construction
This proposal provides correlation with new IBC requirements for the domestic cooktops used in non-household occupancies.
The option to use cooktops with ignition resistant burners in lieu of an automatic extinguishing system has the potential to
actually reduce the cost of construction in these occupancies.
F179-16 : 904.13O'BRIAN10471
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval is based upon the proponent's published reason.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Billie Zidek, APPA, representing APPA requests Disapprove.
Commenter's Reason: The APPA I-Codes Work Group and the APPA Standards and Code Council voted to oppose this
proposal because;
Previously, this requirement only applied to I-2, Condition 1 occupancies, (foster care facilities, drug and alcohol
detoxification facilities, hospitals, nursing homes, and psychiatric hospitals where the occupants are deemed impaired but
capable of acting in response to an emergency). Additionally, this requirement applies only to college dormitories within
the R-2 occupancy type. The term "college dormitory" is not defined in the IFC, nor how it would be distinguished from
student apartments, married family student housing, or other sorts of living arrangements.
While cooking is a leading cause of fire department response calls to student housing, statistics show that these calls are
typically for burnt food involving some minor smoke often triggering a detection device, and rarely progress into an actual
fire. Because so many student housing facilities today have full fire and smoke detection and alarm systems, and sprinkler
coverage, the presence which of either the proposal pays no consideration to, plus the fact that this measure would do
nothing to protect the plethora of microwaves, hot plates, toaster ovens, and myriad other cooking appliances commonly
found makes the practical effect in terms of improved safety minimal.
The proposal would have a substantial impact on the cost to construct new facilities, and moreover would add a
substantial ongoing maintenance cost related to the yearly inspection and upkeep costs for the systems.

F179-16
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F185-16
905.3.1 (IBC [F] 905.3.1)
Proposed Change as Submitted
Proponent : Daniel Nichols, representing New York State Division of Building Standards and Codes
(dnichols@dos.state.ny.us)
2015 International Fire Code
Add new text as follows:
905.3.1 Height. Class III standpipe systems shall be installed throughout buildings where the floor level of the highest story is
located more than 30 feet (9144 mm) above the lowest level of the fire department vehicle access, or where the floor level of
the lowest story is located more than 30 feet (9144 mm) below the highest level of fire department vehicle access.
Exceptions:
1. Class I standpipes are allowed in buildings equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1 or 903.3.1.2.
2. Class I standpipes are allowed in Group B and E occupancies.
3. Class I manual standpipes are allowed in open parking garages where the highest floor is located not more than
150 feet (45 720 mm) above the lowest level of fire department vehicle access.
4. Class I manual dry standpipes are allowed in open parking garages that are subject to freezing temperatures,
provided that the hose connections are located as required for Class II standpipes in accordance with Section
905.5.
5. Class I standpipes are allowed in basements equipped throughout with an automatic sprinkler system.
6. In determining the lowest level of fire department vehicle access, it shall not be required to consider either of the
following:
6.1.Recessed loading docks for four vehicles or less.
6.2.Conditions where topography makes access from the fire department vehicle to the building impractical or
impossible.
Reason: The purpose of this code change proposal is to have a discussion on the need for occupant-use hose in Group B and
E occupancies. The proposal is written to remove the occupant-use hose from these occupancies by switching from a Class III
to a Class I standpipe system in these occupancies.
Occupant-use hose stations are a legacy method of fire protection, going back for decades in model code requirements. In the
past 20 years, many fire safety and evacuation plans have all but abandoned the use of occupant-use hose in their training to
building occupants; relying on fire extinguisher training (which are required in all new and existing Group B and E occupancies)
and the primary focus of evacuation. Also, fire behavior has changed dramatically in the past 30 years due to changes in
compartment fire loading. This has created fires that develop faster, create more heat in most situations, and produce greater
amount of toxic smoke. Collectively, the ability for occupants to safety and effectively utilize occupant-use hoses without the
protection of firefighting gear and respiratory protection has been greatly minimized.
Occupant-use hose is already permitted to not be installed in sprinkler protected buildings that otherwise require standpipes.
Even though this seems to be a trade-off by replacing a manual method with an automatic one, the determination of whether
occupant-use hose should be based on the occupants ability to suppress a fire rather than the consideration of it as a trade-off.
The Division of Building Standards and Codes regularly receives requests from building owners to remove existing occupantuse hose based on modern fire safety plans. All of these requests are supported by local fire officials as they do not see the
benefit of the continued maintenance of such systems. Since the 1990's, the Division has supported the removal of occupant
hoses in existing buildings either by code interpretation or variance.
The change is specific to Group B and E as these occupancies do not have a "3 story height" trigger for automatic sprinkler
systems like other occupancies or address a specific condition like stages. Further, Group F and S occupancies have not been
added as they may have a recognized fire brigade that utilize occupant-use hose for first response operations and are trained
under OSHA 29 CFR 1910.156.

Cost Impact: Will not increase the cost of construction
The removal of the requirements for occupant-use hose will save on the cost of construction and maintenance of the hose
systems.
F185-16 : 905.3.1NICHOLS13069
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Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The approval is based on the correlation with code change proposal F150-16 and the position that untrained
occupants should not have or use Class III standpipes.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Daniel E Nichols, representing Self requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
905.3.1 Height. Class III standpipe systems shall be installed throughout buildings where the floor level of the highest story is
located more than 30 feet (9144 mm) above the lowest level of the fire department vehicle access, or where the floor level of
the lowest story is located more than 30 feet (9144 mm) below the highest level of fire department vehicle access.
Exceptions:
1. Class I standpipes are allowed in buildings equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1 or 903.3.1.2.
2. Class I standpipes are allowed in Group B and E occupancies.
3. Class I manual standpipes are allowed in open parking garages where the highest floor is located not more than
150 feet (45 720 mm) above the lowest level of fire department vehicle access.
4. Class I manual dry standpipes are allowed in open parking garages that are subject to freezing temperatures,
provided that the hose connections are located as required for Class II standpipes in accordance with Section
905.5.
5. Class I standpipes are allowed in basements equipped throughout with an automatic sprinkler system.
6. Class I standpipes are allowed in buildings where occupant-use hose lines will not be utilized by trained personnel
or the fire department.
7. In determining the lowest level of fire department vehicle access, it shall not be required to consider either of the
following:
7.1.Recessed loading docks for four vehicles or less.
7.2.Conditions where topography makes access from the fire department vehicle to the building impractical or
impossible.
Commenter's Reason: This public comment is a correlation of F149 and F185. Both proposals had a common theme that
occupant-use hose lines are not effective in occupancies where trained personnel is not present; regardless of other forms of
fire protection.
F149 was approved as submitted, allowing the removal of occupant-use hose lines in all buildings, regardless of the new
construction requirements of the IBC/IFC. The two items retained was whether the building had trained personnel and that the
standpipes are compatible with fire department hose threads.
This public comment carries over the language from 901.8.2 into a new exception, stating that only a Class I standpipe system
(FD use only) is required when the building occupants will not be trained to use the occupant-use hose lines.
Since the removal of the requirements to install occupant-use hose lines in all Group B and E was approved as submitted and
many other occupancies are already covered because of the sprinkler threshold (see original reason statement) , the only
place that a Class III standpipe is required is unsprinklered Group F-2, S-2, and U. This will allow the building owner and
design team to determine the need for occupant-use hose lines in these 3 occupancies that are the lowest fire hazards of all of
the occupancies, as well as align with the allowances already found in 901.8.2 and the position of the committee at the CAH.

F185-16
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F194-16
907.2.1 (IBC [F] 907.2.1)
Proposed Change as Submitted
Proponent : Bob Morgan, PE, representing Fort Worth Fire Department
2015 International Fire Code
907.2.1 Group A. A manual fire alarm system that activates the occupant notification system in accordance with Section 907.5
shall be installed in Group A occupancies where the occupant load due to the assembly occupancy is 300 or more, or where
the Group A occupant load is more than 100 persons above or below the lowest level of exit discharge. Group A occupancies
not separated from one another in accordance with Section 707.3.10 of the International Building Code shall be considered as
a single occupancy for the purposes of applying this section. Portions of Group E occupancies occupied for assembly purposes
shall be provided with a fire alarm system as required for the Group E occupancy.
Exception: Manual fire alarm boxes are not required where the building is equipped throughout with an automatic
sprinkler system installed in accordance with Section 903.3.1.1 and the occupant notification appliances will activate
throughout the notification zones upon sprinkler water flow.
Reason: This change would serve to increase the fire alarm requirement where the A occupancy is located on a level other
than that of exit discharge to be at least as strenuous as that of a B occupancy, which has the same 100 occupant load criteria
for such.
Cost Impact: Will increase the cost of construction
This will increase the cost of construction where A occupancies meet the criteria established by the change.
F194-16 : 907.2.1MORGAN13232
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval is based upon the proponent's published reason and that Group A occupants are less familiar with
surroundings.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Gregory Keith, representing The Boeing Company (grkeith@mac.com) requests Disapprove.
Commenter's Reason: The technical rationale for this proposal was that the fire alarm requirements for Group A occupancies
should be at least as strenuous as Group B occupancies. The appropriate level of fire and life safety for a given occupancy is
achieved through the use of various fire protection systems. The proposal would require Group A occupancies to have a
manual fire alarm system where the Group A occupant load is more than 100 persons above or below the lowest level of exit
discharge. Section 903.2.1 requires that an automatic sprinkler system be provided for Group A-1, A-2, A-3 and A-4
occupancies where such fire area is located on a floor other than a level of exit discharge serving such occupancies.
Fire suppression is addressed at floors other than the level of exit discharge regardless of the Group A occupant load. There
are no Group B fire area automatic sprinkler system thresholds stated in Section 903.2. Based on the possibility that a Group
B occupancy may not be provided with fire suppression means, occupant notification as a fire protection feature becomes
important.
Currently, Section 907.2.1 requires a manual fire alarm system where a Group A occupant load is 300 or more. This is an
appropriate threshold given the required automatic sprinkler system protection. Reducing the alarm system occupant load
threshold to 100 serves no practical purpose. To understand this, it is helpful to assign some scale to the discussion.
Assuming a typical assembly occupant load factor of 15 square feet per occupant, the minimum area under consideration
would be 1,500 square feet. The dimension of the space would be approximately 39 foot square. Obviously, any occupant in
an area that small would have virtually immediate sensory awareness of a fire event. A formal alarm system is unnecessary,
especially in an area provided with an automatic sprinkler system.
The present 300 occupant load alarm threshold applies to spaces at least 4,500 square feet in area. This equates to an
approximate 67 foot square area. It could be argued that sensory awareness would also occur in an area that small. However,
to allow for irregularly shaped spaces and to provide for a high degree of safety, that conservative threshold is appropriate.

2016 ICC PUBLIC COMMENT AGENDA

Page 1399

Additionally, there were no loss history data submitted to substantiate the proposed increase in the level of protection. The
proposal appears to be an inappropriate extension of logic based on Group B occupancy provisions. The proponent
acknowledged that the proposal would increase the cost of construction. There is no fire and life safety value associated with
such cost increases.
In summary, different occupancies have different risk factors and different fire protection system requirements. One size does
not fit all. Current Group A fire alarm system requirements are appropriate and have proven to be adequate over time. F19416 should be disapproved by the ICC membership.

F194-16
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F196-16

907.2.10 (IBC [F] 907.2.10), 907.2.10.1 (IBC [F] 907.2.10.1), 907.2.10.2 (IBC [F] 907.2.10.2), 1103.1, 1103.7.7; IBC [F] 420.6
Proposed Change as Submitted

Proponent : Carl Baldassarra, P.E., FSFPE, representing the Code Technology Committee (CTC@iccsafe.org)
2015 International Fire Code
Delete without substitution:
907.2.10 Group R-4. Fire alarm systems and smoke alarms shall be installed in Group R-4 occupancies as required in
Sections 907.2.10.1 through 907.2.10.3.
907.2.10.1 Manual fire alarm system. A manual fire alarm system that activates the occupant notification system in
accordance with Section 907.5 shall be installed in Group R-4 occupancies.
Exceptions:
1. A manual fire alarm system is not required in buildings not more than two stories in height where all individual
sleeping units and contiguous attic and crawl spaces to those units are separated from each other and public or
common areas by not less than 1-hour fire partitions and each individual sleeping unit has an exit directly to a
public way , egress court or yard.
2. Manual fire alarm boxes are not required throughout the building where all of the following conditions are met:
2.1.The building is equipped throughout with an automatic sprinkler system installed in accordance with
Section 903.3.1.1 or 903.3.1.2.
2.2.The notification appliances will acti-vate upon sprinkler water flow.
2.3.Not fewer than one manual fire alarm box is installed at an approved location.
2.4.Manual fire alarm boxes in resident or patient sleeping areas shall not be required at exits where located at
all nurses' control stations or other constantly attended staff locations, provided such stations are visible
and continuously accessible and that the distances of travel required in Section 907.4.2.1 are not
exceeded.
907.2.10.2 Automatic smoke detection system. An automatic smoke detection system that activates the occupant notification
system in accordance with Section 907.5 shall be installed in corridors, waiting areas open to corridors and habitable spaces
other than sleeping units and kitchens.
Exceptions:
1. Smoke detection in habitable spaces is not required where the facility is equipped throughout with an automatic
sprinkler system installed in accordance with Section 903.3.1.1.
2. An automatic smoke detection system is not required in buildings that do not have interior corridors serving
sleeping units and where each sleeping unit has a means of egress door opening directly to an exit or to an exterior
exit access that leads directly to an exit.
TABLE 1103.1
OCCUPANCY AND USE REQUIREMENTSa

SECTION
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SECTION

USE
Atrium
UnderHighor
ground
rise
covered
building
mall

OCCUPANCY CLASSIFICATION
A
R

c

B

E

F

H- H- H- H- HI-1 I-2 I-3 I-4
1 2 3 4 5

M

R- R- R- R1 2 3 4

S

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

1103.5.1

—

—

—

1103.5.2,
1103.5.3 b

—

—

—

— —

—

—

—

—

—

—

—

—

R

—

—

—

—

—

—

—

—

1103.5.4
1103.6.1
1103.6.2
1103.7.1
1103.7.2
1103.7.3
1103.7.4
1103.7.5
1103.7.6
1103.7.7
1103.8
1103.9
1104
1105
1106

—
R
R
—
—
—
—
—
—
—
—
R
R
—
—

—
—
—
—
—
—
—
—
—
—
—
—
R
—
—

—
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
R
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
R
—
—
—
—
—
R
R
R
—
—

R
R
R
—
—
R
—
—
—
—
—
R
R
R
R

R
R
R
—
—
—
R
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
R
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
R
—
—
R
R
R
—
—

R
R
R
—
—
—
—
—
R
—
R
R
R
—
—

R
—
—
—
—
—
—
—
—
—
R
R
R
—
—

R
R
R
—
—
—
—
—
—
R
R
R
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

a. Existing buildings shall comply with the sections identified as "Required" (R) based on occupancy classification or use, or
both, whichever is applicable.
b. Only applies to Group I-2 Condition 2 as established by the adopting ordinance.
c. Only applies to Group A-2 occupancies.
R = The building is required to comply.
1103.7.7 Group R-4. A manual fire alarm system that activates the occupant notification system in accordance with Section
907.5 shall be installed in existing Group R-4 residential care/assisted living facilities in accordance with Section 907.2.10.1.
Exceptions:
1. Where there are interconnected smoke alarms meeting the requirements of Section 907.2.11 and there is not less
than one manual fire alarm box per floor arranged to continuously sound the smoke alarms.
2. Other manually activated, continuously sounding alarms approved by the fire code official.
2015 International Building Code
Revise as follows:
[F] 420.6 Fire alarm systems and smoke alarms. Fire alarm systems and smoke alarms shall be provided in Group I-1, R-1,
and R-2 and R-4 occupancies in accordance with Sections 907.2.6, 907.2.8, and 907.2.9 and 907.2.10, respectively. Single- or
multiple-station smoke alarms shall be provided in Groups I-1, R-2, R-3 and R-4 in accordance with Section 907.2.11.
2015 International Existing Building Code
Delete without substitution:
804.4.1.7 Group R-4. A fire alarm system shall be installed in work areas of Group R-4 residential care/ assisted living
facilities as required by the International Fire Code for existing Group R-4 occupancies.
Reason: The requirements for a manual fire alarm system and an automatic smoke detection system in a facility with 16 or
fewer residents is unwarranted. Such a system would not be required in an apartment building until there were at least 16
apartments – which is potentially many more people. Group R-4 is required to have single- and multiple- smoke alarms. Some of
the language 'nurse's control stations' and 'constantly attended staff locations' is not applicable to group homes of this small size.
This is not an attempt to remove the requirement for single- and multiple- station smoke alarms in Section 907.2.11.2.
For correlation, the mandatory retrofit requirement for this system should also be deleted from the IFC Chapter 11 Construction
Requirements for Existing Buildings and the reference to the same in the IEBC.
This proposal is submitted by the ICC Code Technology Committee (CTC). The ICC Board has decided to sunset the CTC. The
sunset plan includes re-assigning many of the CTC Areas of Study to the applicable Code Action Committee (CAC). The two
remaining CTC Areas of Study are Care Facilities and Elevator Lobbies/WTC Elevator issues. This proposal falls under the Care
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Facilities Area of Study. In 2014 and 2015 ICC CTC Committee has held 4 open meetings and numerous Work Group meetings
and conference calls for the current code development cycle which included members of the committees as well as any
interested party to discuss and debate the proposed changes. Information on the CTC, including: the sunset plan; meeting
agendas; minutes; reports; resource documents; presentations; and all other materials developed in conjunction with the CTC
effort can be downloaded from the CTC website CTC (http://www.iccsafe.org/cs/CTC/Pages/default.aspx).

Cost Impact: Will not increase the cost of construction
This is a logical reduction in requirements.
F196-16 : 907.2.10BALDASSARRA12031
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was based upon the proponent's request to improve the proposal with a public comment.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Carl Baldassarra, P.E., FSFPE, representing Code Technologies Committee (CTC@iccsafe.org) requests
Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
907.2.10.2 Automatic smoke detection system. An automatic smoke detection system that activates the occupant
notification system in accordance with Section 907.5 shall be installed in corridors , waiting areas open to corridors and habitable
spaces other than sleeping units and kitchens.
Exceptions:
1. Smoke detection in habitable spaces is not required where the facility is equipped throughout with an automatic
sprinkler system installed in accordance with Section 903.3.1.1.
2. An automatic smoke detection system is not required in buildings that do not have interior corridors serving
sleeping units and where each sleeping unit has a means of egress door opening directly to an exit or to an exterior
exit access that leads directly to an exit.
907.2.10.3
907.2.11.

Smoke alarms.

Single and multiple station smoke alarms shall be installed in accordance with Section

Commenter's Reason: The committee disapproved this proposal based on a request for CTC to further review the proposal.
The intent remains the same - to allow for group homes with residents capabable of self preservation to have an appropriate
level of safety. To ask for a manual fire alarm system and an automatic smoke detection system for a facility with 16 or fewer
residents is not warrented. Theese systems are required in apartment buidlings with 16 or more apartments. Not only does that
apartment building have significantly more residents, it consistes of seperate units. A Group R-4 facility is where the residents
are effectively working together similar to a single family home. Section 907.2.10.3 is not needed because it is only a pointer to
the requirement for single- and multiple-station smoke detectors required in Section 907.2.11.2. Therefore, this proposal asks
for deletion of all of Section 907.2.10 through 907.2.10.3. The changes to the IFC Table 1103.1 and Section 1103.7.7, IBC
Section 420.6 and IEBC 804.4.1.7 are strictly correllative.
F196-16
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F197-16
907.2.13.3 (New) (IBC [F] 907.2.13.3 (New))
Proposed Change as Submitted
Proponent : Stephen DiGiovanni, Clark County Department of Building and Fire Prevention, representing Southern Nevada
Chapter of ICC (sdigiovanni@clarkcountynv.gov)
2015 International Fire Code
Add new text as follows:
907.2.13.3 Multi-channel voice evacuation Voice evacuation systems for high-rise buildings shall be multi-channel systems.
Reason: It's common policy within jurisdictions for high-rise buildings to evacuate the floor of alarm, the floor above and the
floor or floors below the alarm floor. A fire alarm system that has multiple channels allows one area of the building to receive an
evacuation message, while other areas of the building can be given other instructions.

Cost Impact: Will increase the cost of construction
For those fire alarm notification systems that previously would have been allowed to be installed in high-rise buildings as a
single-channel system, this code proposal will increase the cost of the fire alarm notification system
F197-16 :
907.2.13.3 (NEW)DIGIOVANNI12401
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that a single channel system is sufficient and the need for a multi-channel system was
not justified.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Stephen DiGiovanni, representing Southern Nevada Chapter of ICC (sdigiovanni@clarkcountynv.gov);
James Gerren, representing Southern Nevada Chapter of ICC (JCG@ClarkCountyNV.gov) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
907.2.13.3 Multi-channel voice evacuation. Voice
In buildings with an occupied floor more than 120 feet (36 576 mm) above the lowest level of fire department vehicle access,
voice evacuation systems for high-rise buildings shall be multi-channel systems.
Commenter's Reason: During the testimony on F197-16, the committee stated that they felt a single channel system is
sufficient and that a multi-channel system is an unwarranted cost increase. Single-channel systems are limited in that the
emergency responders can only deliver one message at a time. A multi-channel system allows the emergency responders to
deliver different live messages to various areas of the building at one time, which can lead to more detailed and more efficient
emergency communications to the occupants. For example, if a fire occurs on the sixth floor of a high-rise building, a multichannel system can be used by the emergency responders to direct the occupants of the fifth, sixth, and seventh floors to
immediately egress via the nearest exit stairway, while at the same time separately informing the occupants of the eighth and
higher levels of the situation and directing them to standby. This type of ability can help the emergency responders control the
crowding within the exit stairways. Additionally, the benefits of the multi-channel system are not limited to fire evacuations only,
as these systems can also be used effectively in active-shooter and other non-fire emergencies.
The proposed modification would make the requirement for multi-channel voice evacuation systems applicable to highrise buildings only when the buildings have an occupied floor more than 120 feet above the lowest level of fire department
vehicle access. The added language is consistent with (identical to) the language used in the requirement for fire service
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access elevators in high-rise buildings found in IBC Section 403.6.1. This change to the proposal addresses hearing
testimony, which expressed a concern that multi-channel systems may be useful for taller high-rise buildings but an
unwarranted cost impact for smaller high-rise buildings (i.e., high-rise buildings that are only 8- to 12-stories in height).
Regarding the cost impact, multi-channel systems require the installation of a multi-channel audio controller, so there is
a slight increase to the upfront cost of a multi-channel system. However, fire alarm risers for new systems today are digital and
therefore do not require a dedicated second riser for a multi-channel system. The rest of the system infrastructure and
equipment, including speakers and amplifiers, is required and provided whether or not the emergency voice/alarm
communication system is single-channel or multi-channel. Therefore, the overall cost impact to configure an emergency
voice/alarm communication system for multi-channel audio compared to a single-channel system is very minor.

F197-16
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F198-16
IFC: 907.2.2 (IBC: [F] 907.2.2), 907.2.2.1 ([F] 907.2.2.1), K102.4 (New)
Proposed Change as Submitted
Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org)
2015 International Fire Code
Revise as follows:
907.2.2 Group B. A manual fire alarm system shall be installed in Group B occupancies where one of the following conditions
exists:
1. The combined Group B occupant load of all floors is 500 or more.
2. The Group B occupant load is more than 100 persons above or below the lowest level of exit discharge.
3. The fire area contains an ambulatory care facility.
Exception: Manual fire alarm boxes are not required where the building is equipped throughout with an automatic
sprinkler system installed in accordance with Section 903.3.1.1 and the occupant notification appliances will
activate throughout the notification zones upon sprinkler water flow.
3.
Exception: Manual fire alarm boxes are not required where the building is equipped throughout with an automatic
sprinkler system installed in accordance with Section 903.3.1.1 and the occupant notification appliances will
activate throughout the notification zones upon sprinkler water flow.

907.2.2.1 Ambulatory care facilities. Fire areas containing ambulatory care facilities shall be provided with a manual fire
alarm system. Fire areas containing ambulatory care facilities shall be provided with an electronically supervised automatic
smoke detection system installed within the ambulatory care facility and in public use areas outside of tenant spaces, including
public corridors and elevator lobbies.
Exception: Buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1
provided the occupant notification appliances will activate throughout the notification zones upon sprinkler water flow.
Add new text as follows:
K102.4 Manual fire alarm system. Fire areas containing an ambulatory care facility shall have a manual fire alarm system
installed throughout the fire area.
Reason: The AHC is proposing a revision to address some of the oversights in the I-Codes of long-standing and operational
requirements for hospitals and healthcare facilities that has not been specifically addressed. The requirements being proposed
in this code change have been long-standing provisions of the construction and operational requirements for healthcare
facilities.
In the last code cycle, the requirement for a manual fire alarm system was correlated with the IBC for consistency with CMS
requirements for ambulatory healthcare facilities and was passed. Although Ambulatory Healthcare Facilities may be classified
as a B-Business Occupancy, the intent was not to allow an exception for an Ambulatory Healthcare Facility's provision of a
manual fire alarm system when the occupant load is under 100 persons. Since there have been questions presented to staff
and the ICC Adhoc Healthcare Committee, we are proposing this reorganization to IFC/IBC Section 907.2.2 to provide
additional clarification for the specific requirements for Ambulatory Healthcare Facilities. IBC Section 907.2.2.1 is the new
subsection with the same requirements provided for under the previous code; it is being proposed to clearly identify where
manual fire alarms are required and when any exception to this requirement would be applicable to the Ambulatory Healthcare
Facility.
This proposal is submitted by the ICC Ad Hoc Committee on Healthcare (AHC). The AHC was established by the ICC Board to
evaluate and assess contemporary code issues relating to hospitals and ambulatory healthcare facilities. This is a joint effort
between ICC and the American Society for Healthcare Engineering (ASHE), a subsidiary of the American Hospital Association,
to eliminate duplication and conflicts in healthcare regulation. In 2014 and 2015 the ICC Ad Hoc Committee has held 4 open
meetings and numerous Work Group meetings and conference calls for the current code development cycle which included
members of the committees as well as any interested party to discuss and debate the proposed changes. Information on the
AHC, including: meeting agendas; minutes; reports; resource documents; presentations; and all other materials developed in
conjunction with the AHC effort can be downloaded from the AHC website at: AHC
(http://www.iccsafe.org/cs/AHC/Pages/default.aspx).

Cost Impact: Will not increase the cost of construction
This is already a requirement in the code and the intent was never to have the ambulatory healthcare facility utilize the
exception for an occupant load of less than one hundred persons.
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F198-16 : 907.2.2WILLIAMS12012
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that they did not agree with the location and language of the proposed revision to the
exception.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org) requests Approve
as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
907.2.2.1 Ambulatory care facilities. Fire areas containing ambulatory care facilities shall be provided with a manual fire
alarm system. Fire areas containing ambulatory care facilities shall be provided with an electronically supervised automatic
smoke detection system installed within the ambulatory care facility and in public use areas outside of tenant spaces, including
public corridors and elevator lobbies.
Exception: Buildings An electronically supervised automatic smoke detection system is not required in buildings
equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 provided the occupant
notification appliances will activate throughout the notification zones upon sprinkler water flow.
Commenter's Reason: The IFC development committee stated that they did not agree with the location and language of the
proposed revision to the exception. There is no revision to the exception in Section 907.2.2. CDPAccess simply showed the
existing exception both struck and underlined. The purpose of this proposal is as stated in the original reason.
Additional wording was added to the exception to limit the exception to the removal of the smoke detection system.

F198-16
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F200-16
907.2.8.1 (IBC [F] 907.2.8.1), 907.2.9.1 (IBC [F] 907.2.9.1)
Proposed Change as Submitted
Proponent : William Hall, Portland Cement Association (jhall@cement.org)
2015 International Fire Code
Revise as follows:
907.2.8.1 Manual fire alarm system. A manual fire alarm system that activates the occupant notification system in
accordance with Section 907.5 shall be installed in Group R-1 occupancies.
Exceptions:
1. A manual fire alarm system is not required in buildings not more than two stories in height where all individual
sleeping units and contiguous attic and crawl spaces to those units are separated from each other and public or
common areas by not less than 1-hour fire partitions and each individual sleeping unit has an exit directly to a
public way, egress court or yard.
2. Manual fire alarm boxes are not required throughout the building where all of the following conditions are met:
2.1.The building is equipped throughout with an automatic sprinkler system installed in accordance with
Section 903.3.1.1 or 903.3.1.2.
2.2.The notification appliances will activate upon sprinkler water flow.
2.3.Not fewer than one manual fire alarm box is installed at an approved location.
907.2.9.1 Manual fire alarm system. A manual fire alarm system that activates the occupant notification system in
accordance with Section 907.5 shall be installed in Group R-2 occupancies where any of the following conditions apply:
1. Any dwelling unit or sleeping unit is located three or more stories above the lowest level of exit discharge.
2. Any dwelling unit or sleeping unit is located more than one story below the highest level of exit discharge of exits
serving the dwelling unit or sleeping unit.
3. The building contains more than 16 dwelling units or sleeping units.
Exceptions:
1. A fire alarm system is not required in buildings not more than two stories in height where all dwelling units
or sleeping units and contiguous attic and crawl spaces are separated from each other and public or
common areas by not less than 1-hour fire partitions and each dwelling unit or sleeping unit has an exit
directly to a public way, egress court or yard.
2. Manual fire alarm boxes are not required where the building is equipped throughout with an automatic
sprinkler system installed in accordance with Section 903.3.1.1 or 903.3.1.2 and the occupant notification
appliances will automatically activate throughout the notification zones upon a sprinkler water flow.
3. A fire alarm system is not required in buildings that do not have interior corridors serving dwelling units
and are protected by an approvedautomatic sprinkler system installed in accordance with Section
903.3.1.1 or 903.3.1.2, provided that dwelling units either have a means of egress door opening directly
to an exterior exit access that leads directly to the exits or are served by open-ended corridors designed
in accordance with Section 1027.6, Exception 3.
Reason: Currently manual pull stations are not required at exits in R-1 and R-2 occupancies when an NFPA 13R fire sprinkler
system is installed. The exception for 907.2.8.1 permits one manual pull station at an approved location, which many times is
located in the main riser room away from public access. While this exception may be appropriate for NFPA 13 systems where
all combustible concealed areas are either sprinkled or dealt with by other approved means, NFPA 13R systems do have NOT
the benefit of providing automatic alarm annunciation via the water flow alarm as well as offsite communication (or other) to
emergency responders. Fire located in the attic or other combustible concealed spaces will go undetected until observed by
someone or possibly a smoke detector on the top occupied floor after the fire has burned through and smoke fills the areas. An
observer may very well spot the fire and call it in, however that action will not trip the alarm system alerting the occupants.
Manual pull stations are an effective way to trip the fire alarm and provide the earliest warning possible to other occupants.
How else would the alarm be tripped if fire is in the attic area, unless the person spotting the fire knows where the one and only
pull station is? This proposal removes NFPA 13R from the exception and will require manual pull stations at exits in R-1 and R2 occupancies using NFPA 13R systems.
Cost Impact: Will increase the cost of construction
This proposal will increase the cost of construction negligibly by requiring manual pull stations at the exits for an already
required alarm system.
F200-16 :
907.2.8.1-
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HALL12220
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the existing exception for NFPA 13R systems should remain in the section due to
the occurrences and consequences of false alarms.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Hall, representing Portland Cement Association (jhall@cement.org) requests Approve as
Submitted.
Commenter's Reason: Video and tamper resistant boxes will address the false alarm concerns by the committee. As stated
in my testimony, in buildings where protected by 13R systems, many areas exist where sprinkler protection is not provided,
therefore the water valve will not trip until fire has gotten fully developed in intothe protected areas. Trade offs for pull stations
when the building is protected by a 13R are not warranted.
F200-16
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F201-16
IFC: 907.2.9.1 (IBC: [F] 907.2.9.1)
Proposed Change as Submitted
Proponent : Ali Fattah, City of San Diego Development Services Department (afattah@sandiego.gov)
2015 International Fire Code
Revise as follows:
907.2.9.1 Manual fire alarm system. A manual fire alarm system that activates the occupant notification system in
accordance with Section 907.5 shall be installed in Group R-2 occupancies where any of the following conditions apply:
1. Any dwelling unit or sleeping unit is located three two or more stories above the lowest level of exit discharge.
2. Any dwelling unit or sleeping unit is located more than one story below the highest level of exit discharge of exits
serving the dwelling unit or sleeping unit.
3. The building contains more than 16 dwelling units or sleeping units.
Exceptions:
1. A fire alarm system is not required in buildings not more than two stories in height where all dwelling units
or sleeping units and contiguous attic and crawl spaces are separated from each other and public or
common areas by not less than 1-hour fire partitions and each dwelling unit or sleeping unit has an exit
directly to a public way, egress court or yard.
2. Manual fire alarm boxes are not required where the building is equipped throughout with an automatic
sprinkler system installed in accordance with Section 903.3.1.1 or 903.3.1.2 and the occupant notification
appliances will automatically activate throughout the notification zones upon a sprinkler water flow.
3. A fire alarm system is not required in buildings that do not have interior corridors serving dwelling units
and are protected by an approvedautomatic sprinkler system installed in accordance with Section
903.3.1.1 or 903.3.1.2, provided that dwelling units either have a means of egress door opening directly
to an exterior exit access that leads directly to the exits or are served by open-ended corridors designed
in accordance with Section 1027.6, Exception 3.
Reason: This code change is necessary due to the unintended consequences of an editorial code change that was approved
and published since the 2009 IBC/IFC as a result of code change E5-06/07. The code change revised the definition "EXIT
DISCHARGE, LEVEL OF" for consistency with NFPA 101 the Life Safety Code. The reason statement in the code change or a
subsequent code change in the following cycle E8-07/08 clearly state the proponent's intent to not change code requirements.
The change in the definition has had ripple effects affecting triggers for fire alarm in Group R-2, triggers for accessible means
of egress etc. Many Code Officials still enforce the requirements based on the prior definition so there has been no change in
code application.
Prior to 2009, the level of exit discharge was "The horizontal plane located at the point at which an exit terminates and an exit
discharge begins." Based on that definition, the ground floor was the first story above the level of exit discharge. Therefore, the
requirement for a manual fire alarm system was triggered at by a three story building.
Since the 2009 IBC/IFC, the level of exit discharge is defined as "The story at the point at which an exit terminates and an exit
discharge begins." This means that the ground floor is the level of exit discharge and the floor above would be the story above
the level of exit discharge. Based on that definition, the three stories above the level of exit discharge would be the 4th story.
This proposal will clarify that when the R-2 consists of the level of exit discharge and 2 stories above, then the manual fire
alarm system is required.

Cost Impact: Will not increase the cost of construction
Most building and fire officials have triggered fire alarms based on the old definition when enforcing the 2009 IBC/IFC to the
present.
F201-16 :
907.2.9.1FATTAH11508
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval is based upon the proponent's published reason and the correlation with the discrepancy
presented during the floor testimony.
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Assembly Action:

None
Individual Consideration Agenda

Proponent : Jeffrey Shapiro, International Code Consultants, representing National Multifamily Housing Council
(jeff.shapiro@intlcodeconsultants.com) requests Disapprove.
Commenter's Reason: Upon initial review, we had believed that the proponent's substantiation was correct and that this
change was correcting an oversight. Further review of the matter revealed that this was not correct, and the proponent's
substantion, which we had supported at the committee hearing, is inaccurate. Further details will be provided at the public
comment hearing.
F201-16
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F205-16
907.5.2.1 (IBC [F] 907.5.2.1), 907.5.2.3 (IBC [F] 907.5.2.3)
Proposed Change as Submitted
Proponent : Daniel Nichols, representing State of New York (dnichols@dos.state.ny.us)
2015 International Fire Code
Add new text as follows:
907.5.2.1 Audible alarms. Audible alarm notification appliances shall be provided and emit a distinctive sound that is not to be
used for any purpose other than that of a fire alarm.
Exceptions:
1. Audible alarm notification appliances are not required in critical care areas of Group I-2 Condition 2 occupancies
that are in compliance with Section 907.2.6, Exception 2.
2. A visible alarm notification appliance installed in a nurses' control station or other continuously attended staff
location in a Group I-2 Condition 2 suite shall be an acceptable alternative to the installation of audible alarm
notification appliances throughout the suite in Group I-2 Condition 2 occupancies that are in compliance with
Section 907.2.6, Exception 2.
3. Where provided, audible notification appliances located in each occupant evacuation elevator lobby in accordance
with Section 3008.9.1 of the International Building Code shall be connected to a separate notification zone for
manual paging only.
4. In areas of buildings serving persons with developmental disabilities, occupant notification systems are not
required to be activated where private mode signaling installed in accordance with NFPA 72 is approved by the
fire code official and staff evacuation responsibilities are included in the fire safety and evacuation plan required
by Section 404.
907.5.2.3 Visible alarms. Visible alarm notification appliances shall be provided in accordance with Sections 907.5.2.3.1
through 907.5.2.3.3.
Exceptions:
1. Visible alarm notification appliances are not required in alterations, except where an existing fire alarm system is
upgraded or replaced, or a new fire alarm system is installed.
2. Visible alarm notification appliances shall not be required in exits as defined in Chapter 2.
3. Visible alarm notification appliances shall not be required in elevator cars.
4. Visual alarm notification appliances are not required in critical care areas of Group I-2 Condition 2 occupancies
that are in compliance with Section 907.2.6, Exception 2.
5. In areas of buildings serving persons with developmental disabilities, occupant notification systems are not
required to be activated where private mode signaling installed in accordance with NFPA 72 is approved by the
fire code official and staff evacuation responsibilities are included in the fire safety and evacuation plan required
by Section 404.
Reason: Persons with developmental disabilities addresses a variety of conditions including cerebral palsy, autism, and other
neurological impairments that cause mental and/or physical conditions.
The elevated sound pressure of audible notification devices and the strobing visual notification devices can cause sensory
overload to persons with developmental disabilities; causing such persons to become incapacitated or to be diminished in their
ability to rationally respond to the activation. Many persons with developmental disabilities are able to self-evacuate or make
decisions regarding their safety as long as their impairments are not adversely effected. The purpose of this code change
proposal is to permit private mode signaling similar to that permitted in the healthcare requirements to address this need.
NFPA 72 18.4.4 permits the audible requirements to be reduced or eliminated when approved by the AHJ and visible
notification is provided by Section 18.5. Section 18.5 also permits a private mode for visual notification that is based on an
evaluation that is approved by rhe AHJ. Collectively, this proposal would require that any use of private mode signaling for
either audible or visual notification is approved by the AHJ.
The proposal also adds the requirement for incorporation of the specific population served by the private mode signaling to be
incorporated into the fire safety and evacuation plans.
The scope of the proposal is not to address one specific occupancy since persons with developmental disabilities reside in a
variety of residential and institutional settings, as well as educational and work environments.
In our experience, a fire alarm notification system that does not take into account the needs of persons with developmental
disabilities has a higher probability of further complicating the evacuation of occupants. The startling of patients can cause
either physical incapacitation, hiding behavior, or irrational actions that make the increases the burden on staff in charge of
building evacuation. Since the fire safety and evacuation plan is part of this proposal, staffing levels and responsibilities should
be part of such plan.

2016 ICC PUBLIC COMMENT AGENDA

Page 1412

Cost Impact: Will not increase the cost of construction
This proposal changes the sequence of operation of fire alarm systems in most cases.
F205-16 :
907.5.2.1NICHOLS13078
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that they did not agree with the addition of the undefined term of "developmental
disabilities" and noted that the subject is too broad.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeff O'Neill, representing Self requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
907.5.2.1 Audible alarms. Audible alarm notification appliances shall be provided and emit a distinctive sound that is not to
be used for any purpose other than that of a fire alarm.
Exceptions:
1. Audible alarm notification appliances are not required in critical care areas of Group I-2 Condition 2 occupancies
that are in compliance with Section 907.2.6, Exception 2.
2. A visible alarm notification appliance installed in a nurses' control station or other continuously attended staff
location in a Group I-2 Condition 2 suite shall be an acceptable alternative to the installation of audible alarm
notification appliances throughout the suite in Group I-2 Condition 2 occupancies that are in compliance with
Section 907.2.6, Exception 2.
3. Where provided, audible notification appliances located in each occupant evacuation elevator lobby in accordance
with Section 3008.9.1 of the International Building Code shall be connected to a separate notification zone for
manual paging only.
4. In areas of Group B, E, I and R-4 buildings serving persons with developmental disabilities, occupant notification
systems are not required to be activated where private mode signaling installed in accordance with NFPA 72 is
approved by the fire code official and staff evacuation responsibilities are included in the fire safety and
evacuation plan required by Section 404.
Commenter's Reason: This public comment responds to the feedback from the committee by more specifically targeting
areas where those with developmental disabilities would likely congregate in groups. Group B is likely a specific area of a
business where someone with developmental disabilities would work in a closed setting. Group E covers the classroom setting
in any school, where it is common to have dedicated classrooms fo serve students with developmental disabilities. Group I
covers where care is to be delivered in a more accute setting, where R-4 covers group homes.
Not requiring audible alarms (and therefore allowing a private-mode alarm) is a key allowance because audible alarms may in
fact hinder evacuation of this population, effecting the other occupants of the building. Someone with developmental
disabilities may be overwhelmed by the stimulus of the audible alarm, and actually be unable to move and/or resist the
evacuation. Private mode would allow an individual caregiver or teacher, who know them best, to more effectively move this
population to safety.

F205-16
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F213-16
907.5.2.3.3 (IBC [F] 907.5.2.3.3)
Proposed Change as Submitted
Proponent : Thomas Hammerberg, Automatic Fire Alarm Association , representing Automatic Fire Alarm Association
(tomhammerberg@afaa.org)
2015 International Fire Code
Revise as follows:
907.5.2.3.3 Group R-2. In Group R-2 occupancies required by Section 907 to have a fire alarm system, all floors that
contain dwelling units and sleeping units shall be provided with the future capability in fire alarm system power supply and
circuits on each floor riser to support visible alarm notification appliances in accordance with Chapter 10 of ICC A117.1. Such
capability shall be permitted to include the potential for future interconnection of the building fire alarm system with the unit
smoke alarms, replacement of audible appliances with combination audible/visible appliances, or future extension of the
existing wiring from the unit smoke alarm locations to required locations for visible appliances.
Reason: This proposed change will save construction costs and provide clear direction for designers, owners and installers in
R-2 buildings.
The code intent has not changed. There needs to be a capability to support visible fire alarm notification appliances in R-2
buildings when needed as the building evolves. What has been happening with the current language for "capability" is that
some designers/code authorities took this to mean that you need to install conduit and wiring throughout a new building (into
each dwelling unit) for possible future use. The identified intention was that the fire alarm system head end (power supplies,
circuits, etc.) have a "capability" to support an additional visual appliances, not to have conduit and circuits run into each
dwelling unit for some possible future use.
With this code change, the building will have the capability on EACH FLOOR to support additional visible appliances and will
clarify the design.

Cost Impact: Will not increase the cost of construction
NONE. It will have an impact on saving construction costs as described above.
F213-16 :
907.5.2.3.3HAMMERBERG12631
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
907.5.2.3.3 Group R-2. In Group R-2 occupancies required by Section 907 to have a fire alarm system, all floors that
contain dwelling units and sleeping units shall be provided with the future capability in fire alarm system power supply and circuits
on each floor riser to support visible alarm notification appliances in accordance with Chapter 10 of ICC A117.1. Such capability
shall be permitted to include the potential for future interconnection of the building fire alarm system with the unit smoke alarms,
replacement of audible appliances with combination audible/visible appliances, or future extension of the existing wiring from the
unit smoke alarm locations to required locations for visible appliances.
Committee Reason: Approval is based upon the proponent's published reason. The modification was approved because it
allows for new technology.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : James Carver, El Segundo Fire Department, representing El Segundo Fire Department
(JCarver@elsegundo.org) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
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907.5.2.3.3 Group R-2. In Group R-2 occupancies required by Section 907 to have a fire alarm system, all floors that
contain dwelling units and sleeping units shall be provided with the future capability to support visible alarm notification
appliances in accordance with Chapter 10 of ICC A117.1.
Such capability shall be permitted to include utilize wired or wireless equipment. For wired equipment, the potential for future
interconnection of the building fire alarm system with the unit smoke alarms, replacement of audible appliances with
combination audible/visible appliances, or future extension of the existing wiring from the unit smoke alarm locations capability
shall be permitted to required locations for visible appliances. be accomplished by providing:
1. The potential for future interconnection of the building fire alarm system with the unit smoke alarms,
2. Additional relays to connect to existing smoke alarms and/or smoke detectors,
3. Installation of wiring or raceways from the building future fire alarm equipment locations to the dwelling and
sleeping units,
4. Replacement of audible appliances with audible/visible appliances.
Commenter's Reason: I think the Committee was correct in allowing new technology in the code requirement, however, the
options for future capacity in wired systems needs to be clearly identified. To utilize Subsection 2, relays are required to
connect 110 volt smoke alarms to building FACU to activate building visible notification appliance in the units. To clarify
Subsection 3 for future expansion of the visible notification appliances, we believe that by only running a raceway or wiring
down the corridor will meet the requirement for future capacity. It is assumed there already is a power supply per floor for
corridor visible notification. As power demands increase, additional power supplies can be added per floor.
There would not be an increase in cost.

Public Comment 2:
Proponent : Jeffrey Shapiro, International Code Consultants, representing National Multifamily Housing Council
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
907.5.2.3.3 Group R-2. In Group R-2 occupancies required by Section 907 to have a fire alarm system, all floors each
story that contain contains dwelling units and sleeping units shall be provided with the future capability to support visible alarm
notification appliances in accordance with Chapter 10 11 of ICC A117.1. Such capability shall be permitted to utilize wired or
wireless equipment. The future capability shall be permitted to include:
1. the potential for future interconnection of the building fire alarm system with the unit smoke alarms,
2. replacement of audible appliances with combination audible/visible appliances, or
3. future extension of the existing wiring from the unit smoke alarm locations to required locations for visible appliances.
Commenter's Reason: 1. Changes the text to use the IBC defined term "story" rather than "floor."
2. Correlates with the change to A117.1-2015, which renumbered Chapter 10 to Chapter 11.
3. More specifically recognizes wireless equipment as the new technology mentioned in the committee reason statement for
Approval as Modified.
4. Reformats the three existing options for providing future expansion capability as a list for clarity.

F213-16
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F215-16
IFC: 907.10 (New).
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
907.10 Smoke alarm maintenance. Smoke alarms shall be tested and maintained in accordance with the manufacturer's
instructions. Smoke alarms shall be replaced when they fail to respond to operability tests, or when they exceed 10 years from
the date of manufacture, unless otherwise provided by the manufacturer's published instructions.
Reason: Section 907.8 covers the inspection, testing and maintenance of fire alarm and fire detection systems, but does not
include specific requirements for testing and maintaining smoke alarms since they are not a fire alarm or fire detection system.
This proposal includes requirements for testing, maintaining and replacing inoperative smoke alarms that are consistent with
NFPA 72 requirements, including the following:
NFPA 72, Section 14.4.5.4 Smoke alarms shall be replaced when they fail to respond to operability tests.
NFPA 72, Section 14.4.5.4.1 Smoke alarms shall not remain in service longer than 10 years from the date of manufacture,
unless otherwise provided by the manufacturer's published instructions.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will not increase the cost of construction
The proposal does not introduce new construction requirements, but there will be expenses associated with replacing
inoperable or obsolete smoke alarms.
F215-16 : 907.10
(NEW)O'BRIAN10726
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval is based upon the proponent's published reason as well as being in agreement with the IPMC.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Thomas Daly, The Hospitality Security Consulting Group, LLC, representing American Hotel & Lodging
Association (tom.daly@thehscg.com) requests Disapprove.
Commenter's Reason: The Fire Code Committee's action ignores the history of this issue which was limited to one and twofamily dwellings, has no fire record to support the imposition of a $25 million annual burden on the hotel industry alone, plus
additional economic impact on other affected commercial occupancies using smoke alarms including health care and
educational dormitories. These commercial occupancies have significant code requirements for the routine (typically monthly)
testing, inspection and maintenance of smoke alarms, enforcement of such requirements by fire code officials and a liability if
they fail to do so. One and two family dwellings are not subject to the same requirements and the history of this
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replacement requirement at 10 years has been on for one and two family dwellings until the 2014 edition of NFPA 72. The ICC
should not make the same error as the NFPA and should insist on contemporary evidence of the need for such a costly
proposal. The proposed code change should be disapproved.
Thomas G. Daly MSc. CSP
Principal
The Hospitality Security Consulting Group, LLC
Representing the American Hotel & Lodging Association

F215-16
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F219-16
IFC: 909.22 (New), 909.22.1 (New), 909.22.1.1 (New), 909.22.1.2 (New), 909.22.1.3 (New).
Proposed Change as Submitted
Proponent : Bob Morgan, PE, representing Fort Worth Fire Department
2015 International Fire Code
Add new text as follows:
909.22 Stairway or ramp pressurization Where the building is provided with stairway or ramp pressurization for compliance
with the International Building Code requirements for a smokeproof enclosure, interior exit stairways or ramps shall be
pressurized to not less than 0.10 inches of water (25 Pa) and not more than 0.35 inches of water (87 Pa) in the shaft relative to
the building measured with all interior exit stairway and ramp doors closed under maximum anticipated conditions of stack effect
and wind effect. Such systems shall comply with Section 909, including, but not limited to, the installation of a control panel as
per Section 909.16.
909.22.1 Ventilating equipment. The activation of ventilating equipment for the stair or ramp pressurization system shall be
by smoke detectors installed at each floor level at an approved location at the entrance to the smokeproof enclosure. When the
closing device for the stairway or ramp shaft and vestibule doors is activated by smoke detection or power failure, the
mechanical equipment shall activate and operate at the required performance levels. Smoke detectors shall be installed in
accordance with Section 907.3.
909.22.1.1 Ventilation systems. Smokeproof enclosure ventilation systems shall be independent of other building ventilation
systems. The equipment, control wiring, power wiring and ductwork shall comply with one of the following:
1. Equipment, control wiring, power wiring and ductwork shall be located exterior to the building and directly connected to
the smokeproof enclosure or connected to the smokeproof enclosure by ductwork enclosed by not less than 2-hour fire
barriers constructed in accordance with Section 707 of the International Building Code or horizontal assemblies
constructed in accordance with Section 711 of the International Building Code, or both.
2. Equipment, control wiring, power wiring and ductwork shall be located within the smokeproof enclosure with intake or
exhaust directly from and to the outside or through ductwork enclosed by not less than 2-hour barriers constructed in
accordance with Section 707 of the Building Code or horizontal assemblies constructed in accordance with Section 711
of the Building Code, or both.
3. Equipment, control wiring, power wiring and ductwork shall be located within the building if separated from the
remainder of the building, including other mechanical equipment, by not less than 2-hour fire barriers constructed in
accordance with Section 707 of the International Building Code or horizontal assemblies constructed in accordance
with Section 711 of the International Building Code, or both.
Exceptions:
1. Control wiring and power wiring utilizing a 2-hour rated cable or cable system.
2. Where encased with not less than 2 inches (51 mm) of concrete.
3. Control wiring and power wiring protected by a listed electrical circuit protective systems with a fire-resistance rating of
not less than 2 hours.
909.22.1.2 Standby power. Mechanical vestibule and stairway and ramp shaft ventilation systems and automatic fire
detection systems shall be provided with standby power in accordance with Section 2702 of the International Building Code.
909.22.1.3 Acceptance and testing. Before the mechanical equipment is approved, the system shall be tested in the
presence of the fire code official to confirm that the system is operating in compliance with these requirements.
Reason: The intent with this change is to simply duplicate the requirements for a stairwell pressurization system from the
International Building Code to the International Fire Code. This change is not intended to make substantive changes to the
requirements, but rather to provide the fire code official with the requirements for such systems in the Fire Code for
enforcement purposes relative to the Smoke Control Permit required for such systems by 105.7.14 and 909.6.3, both of which
were introduced to the code in the 2015 edition.
The elevator pressurization requirements were duplicated in a similar fashion in the 2015 edition of the code, but the stairwell
pressurization requirements were not, resulting in some confusion.

Cost Impact: Will not increase the cost of construction
This is simply a duplication of the requirements from the International Building Code into the International Fire Code, so there
should be no increase in the cost of construction, as such.
F219-16 : 909.22
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(NEW)MORGAN13285
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: It was stated that the proposal is incomplete because it does not include all the requirements from the IBC.
In addition, it was not clear who would have control of the IBC sections in order to maintain consistency.

Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Bob Morgan, PE, representing Fort Worth Fire Department requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Fire Code
909.22 Stairway or ramp pressurization alternative. Where the building is provided with stairway or ramp pressurization in
lieu of vestibules for compliance with the International Building Code requirements for a smokeproof enclosure, interior exit
stairways or ramps shall be pressurized to not less than 0.10 inches of water (25 Pa) and not more than 0.35 inches of water
(87 Pa) in the shaft relative to the building measured with all interior exit stairway and ramp doors closed under maximum
anticipated conditions of stack effect and wind effect. Such systems shall comply with Section 909, including, but not limited to,
the installation of a control panel as per Section 909.16.
909.22.1 Ventilating equipment. The activation of ventilating equipment for the stair or ramp pressurization system shall be
by smoke detectors installed at each floor level at an approved location at the entrance to the smokeproof enclosure. When the
closing device for the stairway or ramp shaft and vestibule doors is activated by smoke detection or power failure, the
mechanical equipment shall activate and operate at the required performance levels. Smoke detectors shall be installed in
accordance with Section 907.3.
909.22.1.1 Ventilation systems. Smokeproof enclosure ventilation systems shall be independent of other building ventilation
systems. The equipment, control wiring, power wiring and ductwork shall comply with one of the following:
1. Equipment, control wiring, power wiring and ductwork shall be located exterior to the building and directly connected to
the smokeproof enclosure or connected to the smokeproof enclosure by ductwork enclosed by not less than 2-hour fire
barriers constructed in accordance with Section 707 of the International Building Code or horizontal assemblies
constructed in accordance with Section 711 of the International Building Code, or both.
2. Equipment, control wiring, power wiring and ductwork shall be located within the smokeproof enclosure with intake or
exhaust directly from and to the outside or through ductwork enclosed by not less than 2-hour barriers constructed in
accordance with Section 707 of the Building Code or horizontal assemblies constructed in accordance with Section 711
of the Building Code, or both.
3. Equipment, control wiring, power wiring and ductwork shall be located within the building if separated from the
remainder of the building, including other mechanical equipment, by not less than 2-hour fire barriers constructed in
accordance with Section 707 of the International Building Code or horizontal assemblies constructed in accordance
with Section 711 of the International Building Code, or both.
Exceptions:
1. Control wiring and power wiring utilizing a 2-hour rated cable or cable system.
2. Where encased with not less than 2 inches (51 mm) of concrete.
3. Control wiring and power wiring protected by a listed electrical circuit protective systems with a fire-resistance rating of
not less than 2 hours.
909.22.1.2 Standby power. Mechanical vestibule and stairway and ramp shaft ventilation systems and automatic fire detection
systems shall be provided with standby power in accordance with Section 2702 of the International Building Code.
909.22.1.3 Acceptance and testing Testing. Before the mechanical equipment is approved, the system Testing for
performance shall be tested required in the presence of the fire code official to confirm that the system is operating accordance
with Section 909.18.8. System acceptance shall be in compliance accordance with these requirements Section 909.19.
Commenter's Reason: The intent with this change is to simply duplicate the requirements for a stairwell pressurization
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systemfrom the International Building Code to the International Fire Code. This change is not intended to make substantive
changes to the requirements, but rather to provide the fire code official with the requirements for such systems in the Fire Code
for enforcement purposes relative to the Smoke Control Permit required for such systems by 105.7.14 and 909.6.3, both of
which were introduced to the code in the 2015 edition.
The elevator pressurization requirements were duplicated in a similar fashion in the 2015 edition of the code, but the stairwell
pressurization requirements w ere not, resulting in some confusion.
The entire proposal is new text to the Fire Code, but the proposal was changed to help match what is in the Building Code, as
requested by the committee. Also, the committee was confused about responsible parties, so the acceptance and testing
section was revised to reflect that of the elevator hoistway pressurization section that is already in the Fire Code to avoid such
confusion.
Cost Impact: Will not increase the cost of construction. This is simply a duplication of the requirements from the International
Building Code into the International Fire Code, so there should be no increase in the cost of construction, as such.
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F220-16
IFC: 910.5, 910.5.1, 910.5.1.1, 910.5.2, 910.5.2.1, 910.5.2.2, 910.5.2.3, 910.5.2.4.
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Revise as follows:
910.5 Maintenance and testing. Smoke
Maintenance and testing of smoke and heat vents and mechanical smoke removal systems shall be maintained in an operative
condition in accordance with Section Sections 910.5.1 or and 910.5.2. A written record of inspection , respectively testing and
maintenance which includes the date, identification of personnel involved, unsatisfactory result, corrective action taken and
replaced parts shall be maintained on the premises.
910.5.1 Smoke and heat vents. Smoke and heat vents shall be maintained in an operative condition. Inspection, testing and
maintenance shall be in accordance with NFPA 204 and Section 910.5.1.1 except as follows:
1. Mechanically operated smoke and heat vents shall be inspected annually and operationally tested not less than every
five years.
2. Gravity drop-out smoke and heat vents shall be inspected annually.
3. Fused, damaged or painted fusible links shall be replaced.
Delete without substitution:
910.5.1.1 Fusible links. Fusible links for smoke and heat vents shall be replaced whenever fused, damaged or painted.
Revise as follows:
910.5.2 Mechanical smoke removal systems. Mechanical smoke removal systems shall be maintained in accordance with
NFPA 204 and the equipment manufacturer's maintenance instructions and Sections 910.5.2.1 through 910.5.2.4. except as
follows:
1. Systems shall be inspected and operationally tested annually.
2. Testing shall include the operation of all system components, controls and ancillary equipment, such as make-up air
openings.
3. A written schedule for routine maintenance and operational testing shall be established and testing shall be conducted
in accordance with the schedule.

Delete without substitution:
910.5.2.1 Frequency. Systems shall be operationally tested not less than once per year. Testing shall include the operation
of all system components, including control elements.
910.5.2.2 Testing. Operational testing of the mechanical smoke removal system shall include all equipment such as fans,
controls and make-up air openings.
910.5.2.3 Schedule. A routine maintenance and operational testing program shall be initiated and a written schedule for
routine maintenance and operational testing shall be established.
910.5.2.4 Written record. A written record of mechanical smoke exhaust system testing and maintenance shall be maintained
on the premises. The written record shall include the date of the maintenance, identification of the servicing personnel and
notification of any unsatisfactory condition and the corrective action taken, including parts replaced.
Reason: Smoke and heat vents, like other fire protection devices, need to be inspected, maintained and tested on a regular
basis to ensure proper operation. NFPA 204 is referenced and contains requirements for inspection and testing.
NFPA 204 requires annual inspection of mechanically operated smoke and heat vents and gravity drop out smoke and heat
vents. Further, NFPA 204 requires annual testing of mechanically operated smoke and heat vents.
The requirements for inspection and testing are proposed to be included in the IFC to provide the inspector with the needed
information to require the inspection, testing and maintenance of these devices. However, rather than testing all smoke and
heat vents annually, this proposal revises that testing requirement to once every 5 years.
Section 910.5.3 is added as the typical requirement in the IFC for retention of the inspection, maintenance and testing records.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
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interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will not increase the cost of construction
Will not increase the cost of construction, but will increase the cost of maintenance where smoke and heat vents are installed.
F220-16 : 910.5O'BRIAN11044
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that there was a lack of substantiation for the requirement for the parts to remain on
the premises and for the mechanical operated smoke and heat vents to be operationally tested not less than every five years in
Section 910.5. In addition, it was noted that the word "any" needs to be added before "unsatisfactory result" in Section 910.5 as
well.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org); Jeff Hugo, representing
National Fire Sprinkler Association (hugo@nfsa.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
910.5 Maintenance and testing. Maintenance and testing of smoke and heat vents and mechanical smoke removal systems
shall be maintained in accordance with Sections 910.5.1 and 910.5.2. A written record of inspection, testing and maintenance
which includes the date, identification of personnel involved, any unsatisfactory result, corrective action taken and replaced
parts, shall be maintained on the premises.
Commenter's Reason: This public comment addresses the concerns in the committee statement. The phrase "...replaced
parts shall be maintained on the premises." was never intended to literally keep the replaced parts on the premises. The
sentence structure is revised by adding a comma to separate the sentence to keep the intent that the record or documentation
of replaced parts, as well as the other items that are documented to remain on the premises. The purpose of the five year
schedule is as stated in the original reason statement, "...rather than testing all smoke and heat vents annually, this proposal
revises that testing requirement to once every five years". Testing all smoke and heat vents annually is aggressive and a
schedule that is not being enforced. By changing to five years, the matter has a better chance of getting tested and enforced
locally. The term "any" was added in front of "unsatisfactory result" as well as the removal of the term "maintained" in the
beginning of the charging paragraph. These are minor changes to this revised section to clarify the requirements for inspection,
testing and maintenance of smoke and heat vents.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)
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F221-16
912.2 (IBC [F] 912.2), 912.2.1 (IBC [F] 912.2.1)
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
912.2 Location. With respect to hydrants, driveways, buildings and landscaping, fire
Fire department connections shall be so located installed in an approved location that is adjacent to and clearly visible from a
street or fire apparatus and access road. A position for fire apparatus supplying the fire department connection shall be
identified on construction plans in accordance with Section 501.3. A direct hose connected lay path from that position to supply
the fire department connection shall be provided and shall comply with both of the system will following:
1. The hose-lay path shall not be obstructed by landscaping, walls, fences or other impediments.
2. The hose-lay path shall not obstruct access to the buildings for by other fire apparatus. The location of fire department
connections shall be approved by the fire chief.
Delete without substitution:
912.2.1 Visible location. Fire department connections shall be located on the street side of buildings, fully visible and
recognizable from the street or nearest point of fire department vehicle access or as otherwise approved by the fire chief.
Reason: This proposal is simply meant as a clarification and enhancement of the existing requirement.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Bibliography: This provides flexibility for designers.
Cost Impact: Will increase the cost of construction
May increase the cost of construction due to clarification of the requirement to provide an unobstructed pathway between fire
apparatus and a fire department connection. Although this was implicit in the prior code text, the clarifications provided by this
change eliminate the chance for subjective interpretation of the provisions.
F221-16 : 912.2O'BRIAN10644
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the requirements belong in Chapter 5 and that the provisions would be difficult to
determine and enforce.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
912.2 Location. With respect to hydrants, driveways, buildings and landscaping, fire department connections shall be so
located that fire apparatus and hose connected to supply the system will not obstruct access to the buildings for other fire
apparatus. The location of fire department connections shall be approved by the fire chief.
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912.2.1 Visible location. Fire department connections shall be located on the street side of buildings or facing approved fire
apparatus access roads, fully visible and recognizable from the street, fire apparatus access road or nearest point of fire
department vehicle access or as otherwise approved by the fire chief.
Commenter's Reason:
The previous code proposal attempted to consolidate two sections into one, and to update wording for a technical reason and
for clarity. From the committee responses it was clear that the changes made the code section less clear. This public comment
goes back to the current code language, and keeps the two sections separate. A technical change is again proposed, which
allows for a fire department connection to be located on any side of the building that faces an approved fire apparatus access
road. The current code only allows the fire department connection on the street side of the building, but there are sites where it
is advantageous to have the fire department connection on another side of the building. This proposal permits that flexibility, as
long as the fire department connection faces an approved fire apparatus access road.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)
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F222-16
IFC: 915.1, 915.1.1, 915.1.2, 915.1.3, 915.1.4, 915.1.5, 915.2, 915.2.4 (New), 915.3 (IBC: [F] 915.1, [F] 915.1.1, [F] 915.1.2,
[F] 915.1.3, [F] 915.1.4, [F] 915.1.5, [F] 915.2, [F] 915.2.4 (New), [F] 915.3)
Proposed Change as Submitted
Proponent : Don Davies, representing Utah Chapter of ICC (don.davies@slcgov.com)
2015 International Fire Code
Revise as follows:
915.1 General. Carbon monoxide detection shall be installed in new buildings in accordance with Sections 915.1.1 through
915.6. Carbon monoxide detection shall be installed in existing buildings in accordance with Section 1103.9 Chapter 11.
915.1.1 Where required. Carbon monoxide detection shall be provided in Group A-1, A-2, E, I-1, I-2, I-4 and R occupancies
and in classrooms in Group E occupancies in the locations specified in Section 915.2 where any of the conditions in Sections
915.1.2 through 915.1.6 exist.
915.1.2 Fuel-burning appliances and fuel-burning fireplaces. Carbon monoxide detection shall be provided in dwelling
units, sleeping units and classrooms and rooms or spaces used for assembly purposes that contain a fuel-burning appliance or
a fuel-burning fireplace.
915.1.3 Forced-air furnaces. Carbon monoxide detection shall be provided in dwelling units, sleeping units and classrooms
and rooms or spaces used for assembly purposes served by a fuel-burning, forced-air furnace.
Exception: Carbon monoxide detection shall not be required in dwelling units, sleeping units and classrooms where and
rooms or spaces used for assembly purposes if carbon monoxide detection is provided in the first room or area served by
each main duct leaving the furnace, and the carbon monoxide alarm signals are automatically transmitted to an approved
location.
915.1.4 Fuel-burning appliances outside of dwelling units, sleeping units and classrooms. Carbon monoxide detection
shall be provided in dwelling units, sleeping units and classrooms and rooms or spaces used for assembly purposes located in
buildings that contain fuel-burning appliances or fuel-burning fireplaces.
Exceptions:
1. Carbon monoxide detection shall not be required in dwelling units, sleeping units and classrooms and rooms or
spaces used for assembly purposes where there are no communicating openings between the fuel-burning
appliance or fuel-burning fireplace and the dwelling unit, sleeping unit or classroom.
2. Carbon monoxide detection shall not be required in dwelling units, sleeping units and classrooms and spaces
used for assembly purposes where carbon monoxide detection is provided in one of the following locations:
2.1.In an approved location between the fuel-burning appliance or fuel-burning fireplace fire place and the
dwelling unit,sleeping unit or classroom and rooms for spaces used for assembly purposes.
2.2.On the ceiling of the room containing the fuel-burning appliance or fuel burning fuel-burning fireplace.
915.1.5 Private garages. Carbon monoxide detection shall be provided in dwelling units, sleeping units and classrooms and
rooms or spaces used for assembly purposes in buildings with attached private garages.
Exceptions:
1. Carbon monoxide detection shall not be required where there are no communicating openings between the private
garage and the dwelling unit, sleeping unit or classroom and rooms or spaces used for assembly purposes.
2. Carbon monoxide detection shall not be required in dwelling units, sleeping units and classrooms and rooms or
spaces used for assembly purposes located more than one story above or below a private garage.
3. Carbon monoxide detection shall not be required where the private garage connects to the building through an
open-ended corridor.
4. Where carbon monoxide detection is provided in an approved location between openings to a private garage and
dwelling units, sleeping units or classrooms or rooms and spaces used for assembly purposes, carbon monoxide
detection shall not be required in the dwelling units, sleeping unitsor classrooms and rooms or classrooms
spaces used for assembly purposes.
915.2 Locations. Where required by Section 915.1.1, carbon monoxide detection shall be installed in the locations specified in
Sections 915.2.1 through 915.2.3 915.2.4.
915.3 Detection equipment. Carbon monoxide detection required by Sections 915.1 through 915.2.3 915.2.4 shall be
provided by carbon monoxide alarms complying with Section 915.4 or carbon monoxide detection systems complying with
Section 915.5.
Add new text as follows:
915.2.4 Group A occupancies. Carbon Monoxide detectors in accordance with Section 915.5.1 shall be installed in rooms or
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spaces used for assembly purposes in Group A-1, A-2 and small assembly occupancies in accordance with Section 303.1.2 of
the International Building Code. The carbon monoxide alarm signals shall be automatically transmitted to an onsite location
that is staffed by management personnel.
Reason: This proposal seeks to protect the public from serious injury or possibly death from unintentional non-fire related
carbon monoxide (CO) exposure by mandating the installation of CO detection devices in A-1 and A-2 assembly occupancies.
In the absence of a model fire code for the installation of CO detection in assembly occupancies, many jurisdictions are
developing their own regulations with varying installation requirements. For example, as a result of the national publicity
generated from an incident at a Long Island New York restaurant that sent 26 to the hospital and tragically killed the restaurant
manager,
New York Governor Cuomo signed AB 8963 (http://assembly.state.ny.us/leg/?
default_fld=%0D%0A&bn=A08963&term=2013&Text=Y) into law expanding the state's regulations to include the
installation of CO detection in restaurants and other commercial buildings.
New Jersey Governor Christie signed A 4073 (http://www.njleg.state.nj.us/2014/Bills/A4500/4073_R1.PDF) into law
requiring the installation of CO detection devices in all commercial structures not currently required to have such
protection. The measure applies to structures having a potential for a CO hazard. At present CO detection is required in
hotels, one- and two-family dwellings and apartment buildings upon initial occupancy or change of occupancy.
The NFPA 101/5000 Assembly Technical Committee created First Revision #10 that requires CO detection in assembly
occupancies with permanently installed fuel-burning appliances or attached garages.
The Town of North Hempstead New York enacted an ordinance 271-2014
(http://ecode360.com/documents/NO0081/source/523730.pdf) requiring CO detection in places of assembly
Nassau County New York approved ordinance Article VII
(http://www.nyfaa.org/pdf/2014_NCFireMarshalBulletin_CarbonMonoxideOrdinance.pdf) requiring CO detection in
commercial occupancies.
The following states introduced legislation requiring CO detection in commercial occupancies:
MA HB 2097 (https://malegislature.gov/Document/Bill/189/House/H2097.pdf): Requires carbon monoxide detection in all
residential, commercial and governmental buildings.
CT 5532 (http://www.cga.ct.gov/2015/TOB/H/2015HB-05532-R00-HB.htm): Amends part II of chapter 541 of the general
statutes to require any person doing business in the state to equip the place of business physically located in this state
with carbon monoxide detection and warning equipment.
This proposal models the location requirements for assembly occupancies after the current requirements in the 2015 edition of
the IFC for CO detection in hotels, dormitories, apartment buildings and schools as a basis. The efficacy of voluntary national
consensus codes, such as the IFC, ensures a collaborative, balanced, and consensus-based process.

Bibliography:
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Fire officials shut down the Staunton Applebee's after several people
08/23/07 Restaurant became sick. Medical crews cared for at least seven people--all were Faulty ventilator
Applebee's employees.
The restarurnat was evacuated after employees began to feel faitn,
Boiler's heat
02/02/08 Restaurant dizzy and nauseous. The Fire Dept responded and took a reading of
exchanger
400 ppm. Lawsuit resulted in $33M award to injured employees.
After complaining of feeling ill, officials say four employees were sent
12/10/08 Restaurant
water heater
home from Charleston's Tuesday
Emergency workers transported eight people to area hospitals, Nassau
University Medical Center and North Shore University Hospitals in
11/10/09 Restaurant Syosset and Plainview, suffering from carbon monoxide poisoning.
unknown
Three other people sustained carbon monoxide poisoning, but refused
medical attention.
Six people were transported to Massachusetts General Hospital in
09/28/10 Restaurant Boston this afternoon for breathing in carbon monoxide coming from theunknown
vents at La Rotisserie on Boylston Street in Newton.
The Golden Corral restaurant was evacuated this afternoon as a result
11/12/10 Restaurant of a carbon monoxide leak, according to Mercer County 911 Center. A unknown
handful of people were taken to the hospital for treatment.
Four guests at the neighboring Marriott Marquis fell ill Thursday night
01/09/11 Restaurant after a water heater in Amber India leaked high amounts of carbon
Broken heater
monoxide into the hotel walls at 250 ppm.
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23 employees
were permanen
inujured.

8 people taken
hospital

some taken to
hospital
4 taken to
hospital

a line used to
funnel excess
Carbon monoxide leaking into the walls of a Pooler McDonald's caused carbon dioxide
09/14/11 Restaurant
an 80-year-old woman to die.
out of the
restaurant got
disconnected.
Medical crews were called to Noodles & Company, 15208 W. 119th St.,
in Olathe, shortly after 11 a.m. Monday. Olathe police and fire, Lenexa
Kitchen
11/07/11 Restaurant fire, and paramedics from Johnson County Med-Act responded to the
appliance
scene. Authorities evacuated four other businesses in the strip mall,
but they have since reopened for business.
More than 40 employees and patrons were evacuated from Bruce's
Restaurant and Bakery in Great Neck last week after firefighters failed
01/26/12 Restaurant
unknown
to find the source of a carbon monoxide leak, which ultimately sent
three people to local hospitals.
Hampton HAZMAT crews responded to a report of a carbon monoxide
08/28/12 Restaurant
leak at Sam Rust Seafood at 9 am.
Employees from 9 businesses at a shopping center evacuated due to
09/05/12 Restaurant CO leak coming from a Chili's restaurant.; CO gas traveled through the water heater
air ducts.
Emergency crews rushed to the Golden Corral after two children
passed out. Once they arrived, several more children fell unconscious.
12/28/12 Restaurant In all, Mountain States Health Alliance says it treated 16 people at two water heater
of its hospitals, eight adults, eight children for Carbon Monoxide
exposure.
The Storm Lake Fire Department, police and Alliant Energy responded
Faulty rooftop
03/28/13 Restaurant to a Burger King outlet on Tuesday night after an odor of natural gas
heating unit
was reported. The restaurant had been evacuated.
Seven people were taken to the hospital, four with "dangerously high"
carbon monoxide levels in their blood, after police and fire officials
04/25/13 Restaurant
responded to a call Tuesday afternoon to a Dominican restaurant in
Garden City Park, police and fire officials said.
Hardee's, located at 4409 Highway 42, was evacuated shortly after 8
AM due to a gaseous smell in the restaurant. The Town of Sheboygan
06/15/13 Restaurant Fire Department responded to investigate. Earlier in the morning,
unknown
Wisconsin Public Service was called to investigate a possible gas leak
in the building.
A Southwest Portland restaurant was evacuated after a cooling unit
07/06/13 Restaurant
cooling unit
began leaking carbon monoxide into the building.
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Greensboro 01/04/14 Restaurant CO level up to 400 ppm in a restaurant

NY

WI
PA

CO

MA

NY

VA

unknown

9 sick, 1 death

3 hospitalized

40 evacuated,
to hospital
2 hospitalized
30 people
evacuated, 3
passed out.

16 taken to the
hosital, 8
children

7 to the hospia

11 taken to
hospital

A leaky flue killed manager, Steven Nelson, 55, who was overcome in
water heater flue1 dead, 19 to th
Long Island 02/24/14 Restaurant the basement of the Legal Sea Food restaurant at the Walt Whitman
pipe
hospital
Mall in Huntington Station.
The incident happened just before 6 a.m. at the McDonald's in the 400
Cottage
block of West Cottage Grove Road. According to dispatch, the
3 people sent t
03/03/14 Restaurant
Grove
restaurant was evacuated after the carbon monoxide alarms went off
the hospital
inside.
Family was asleep in their apt as CO was seeping in from the
family of 6 take
Norristown 03/04/14 Restaurant
water heater
restaurant below. They woke up feeling nauseous and called 9-1-1.
to hospital
CO detector
present but did
Blown relay
not go off even
Multiple customers reported headaches and nausea at a Noodles &
switch caused
Denver
03/16/14 Restaurant
though ppm wa
Company
loss of power to
at 140; 9 peopl
exhaust fan
taken to the
hospital.
Legal Sea Foods and The Cottage in Chestnut Hill was evacuated
12 employees
Boston
03/25/14 Restaurant following high carbon monoxide readings in the restaurants. A nearby Faulty oven
evacuated
restaurant, The Cottage, was also evacuated.
A Long Island medic stopped into a store in Carle Place for a quick cup
of coffee early Friday morning — and prevented a possible disaster.
faulty vent in the
Long Island 06/02/14 Restaurant The EMT, whose name was not disclosed, happened to be wearing a
oven
personal carbon-monoxide detector, and the device alerted him to a
high level of the dangerous gas.
Henrico Fire units responded to the China House restaurant for a
Indoor
Henrico
06/14/14 Restaurant report of the smell of gas and a generator running inside of a closed
generator
business during power outage.
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NY

AL

NY

NH

Two Long Island volunteer EMTs sat down to get dinner at their local
Hauppauge 08/29/14 Restaurant Applebee's in Hauppauge when their carbon monoxide detector they
were carrying delivered a reading that registered twice the safe limit
A faulty hood vent led to a potentially dangerous carbon monoxide
situation at Bruegger's. People involved first became aware of the
Huntsville
09/15/14 Restaurant
problem after one man drove himself to the emergency room Sunday
night.
Emergency personnel evacuated two restaurants late due to the
presence of high carbon monoxide levels within the building that they
Northampton 10/07/14 Restaurant
share. Some 10 to 12 people were evacuated from the Local Burger
and Banh Mi Saigon restaurants,
The restaurant was evacuated. Manchester Fire detected high carbon
Manchester 10/19/14 Restaurant monoxide readings as a result of a malfunctioning heating, ventilating,
and air conditioning system.

Hot water
heater

100+ evacuate

Faulty hood
vent

3 people
hopitalized

boiler or
chimney

10-12 people
evacuated

HVAC

Cost Impact: Will increase the cost of construction
The estimated installed cost for each CO detector is $325 per unit. This number includes the detector, conduit, junction box,
wire and labor. It does not include the control unit because assembly occupancies typically have either a fire alarm or intrusion
(security) control unit and NFPA 720 permits CO detectors to be connected to a fire alarm or intrusion (security) control unit.
The estimated number of CO detectors for small to medium sized A-1 and A-2 occupancies is 2 to 3. Large A-1 and A-2
occupancies may require 4 to 5 CO detectors. This number is based on providing CO detection in each room containing a fuelburning appliance, fuel-burning fireplace or in an approved location between openings to a private garage and rooms or spaces
used for assembly purposes.

F222-16 : 915.1DAVIES12969
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that they disagree with the method of bringing Group A-1 and A-2 occupancies into
the requirement. It is incomplete and should consider more Group A occupancies. In addition, it was noted that the installation
standard and technical requirements are not ready.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Don Davies (don.davies@slcgov.com); Richard Roberts, representing Honeywell
(richard.roberts@systemsensor.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
915.1.1 Where required. Carbon monoxide detection shall be provided in Group A-1, A-2, E, I-1, I-2, I-4 and R occupancies
and in , classrooms in Group E occupancies and occupiable spaces within restaurants in the locations specified in Section
915.2 where any of the conditions in Sections 915.1.2 through 915.1.6 exist.
915.1.2 Fuel-burning appliances and fuel-burning fireplaces. Carbon monoxide detection shall be provided in dwelling
units, sleeping units, and classrooms and rooms or occupiable spaces used for assembly purposes within restaurants that
contain a fuel-burning appliance or a fuel-burning fireplace.
915.1.3 Forced-air furnaces. Carbon monoxide detection shall be provided in dwelling units, sleeping units,and classrooms
and rooms or occupiable spaces used for assembly purposes within restaurants served by a fuel-burning, forced-air furnace.
Exception: Carbon monoxide detection shall not be required in dwelling units, sleeping units,and classrooms and rooms
or occupiable spaces used for assembly purposes within restaurants if carbon monoxide detection is provided in the first
room or area served by each main duct leaving the furnace, and the carbon monoxide alarm signals are automatically
transmitted to an approved location.
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915.1.4 Fuel-burning appliances outside of dwelling units, sleeping units and classrooms. Carbon monoxide detection
shall be provided in dwelling units, sleeping units,and classrooms and rooms or occupiable spaces used for assembly
purposes within restaurants located in buildings that contain fuel-burning appliances or fuel-burning fireplaces.
Exceptions:
1. Carbon monoxide detection shall not be required in dwelling units, sleeping units, and classrooms and rooms or
occupiable spaces used for assembly purposes within restaurants where there are no communicating openings
between the fuel-burning appliance or fuel-burning fireplace and the dwelling unit, sleeping unit,or classroom
classrooms and occupiable spaces within restaurants.
2. Carbon monoxide detection shall not be required in dwelling units, sleeping units,and classrooms and occupiable
spaces used for assembly purposes within restaurants where carbon monoxide detection is provided in one of the
following locations:
2.1.In an approved location between the fuel-burning appliance or fuel-burning fire place and the dwelling
unit, sleeping unit, or classroom and rooms for occupiable spaces used for assembly purposes within
restaurants.
2.2.On the ceiling of the room containing the fuel-burning appliance or fuel-burning fireplace.
915.1.5 Private garages. Carbon monoxide detection shall be provided in dwelling units, sleeping units,and classrooms and
rooms or occupiable spaces used for assembly purposes within restaurants in buildings with attached private garages.
Exceptions:
1. Carbon monoxide detection shall not be required where there are no communicating openings between the private
garage and the dwelling unit, sleeping unit,or classroom and rooms or occupiable spaces used for assembly
purposes within restaurants.
2. Carbon monoxide detection shall not be required in dwelling units, sleeping units,and classrooms and rooms or
occupiable spaces used for assembly purposes within restaurants located more than one story above or below a
private garage.
3. Carbon monoxide detection shall not be required where the private garage connects to the building through an
open-ended corridor.
4. Where carbon monoxide detection is provided in an approved location between openings to a private garage and
dwelling units, sleeping units,or classrooms or rooms and occupiable spaces used for assembly purposes within
restaurants, carbon monoxide detection shall not be required in the dwelling units, sleeping units ,or classrooms
and rooms , or occupiable spaces used for assembly purposes within restaurants.
915.2 Locations. Where required by Section 915.1.1, carbon monoxide detection shall be installed in the locations specified in
Sections 915.2.1 through 915.2.4.
915.2.4 Group A occupancies Restaurants. Carbon Monoxide detectors in accordance with Section 915.5.1 shall be
installed in rooms or occupiable spaces used for assembly purposes in Group A-1, A-2 and small assembly occupancies in
accordance with Section 303.1.2 of the International Building Codewithin restaurants. The carbon monoxide alarm signals
shall be automatically transmitted to an onsite location that is staffed by management personnel.
Commenter's Reason: It is reasonable to scope mandatory CO detection requirements to restaurant only, since restaurants
with their cooking appliances have been a source of at least two CO poisoning fatalities that sent 84 people to the hospital and
evacuated 182 people. This comment follows the general direction being taken by the original proponent's proposal, improves
the wording so it is consistent with the Section 915 format, while eliminating providing CO detection in Group A-1 and A-2
occupancies and small assembly occupancies (Section 303.1.2 of the IBC).

Proponent : Thomas Daly, The Hospitality Security Consulting Group, LLC, representing American Hotel & Lodging
Association (tom.daly@thehscg.com) requests Disapprove.
Commenter's Reason: The Fire Code Committee's action is correct as the proposal does not differentiate assembly
occupancies with cooking facilities (i.e., with fuel-fired appliances) from those without. There is no negative CO exposure
history for assembly occupancies without fuel-fired appliances. The code change would impose significant costs on such
occupancies for no likely benefits. The code change should be disapproved.
Thomas G. Daly MSc. CSP
Principal
The Hospitality Security Consulting Group, LLC
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Representing the American Hotel & Lodging Association

F222-16
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F223-16
915.1.1, 915.2.3 (IBC[F] 915.1.1, 915.2.3)
Proposed Change as Submitted
Proponent : Carl Baldassarra, P.E., FSFPE, representing the Code Technology Committee (CTC@iccsafe.org)
2015 International Fire Code
Revise as follows:
915.1.1 Where required. Carbon monoxide detection shall be provided in Group I-1, I-2, I-4 and R occupancies , and in
classrooms in Group E and I-4 occupancies in the locations specified in Section 915.2 where any of the conditions in Sections
915.1.2 through 915.1.6 exist.
915.2.3 Group E occupancies. Carbon monoxide detection shall be installed in classrooms in Group E or I-4 occupancies.
Carbon monoxide alarm signals shall be automatically transmitted to an on-site location that is staffed by school personnel.
Exception: Carbon monoxide alarm signals shall not be required to be automatically transmitted to an on-site location
that is staffed by school personnel in Group E or I-4 occupancies with an occupant load of 30 or less.
Reason: The intent of this proposal is to clarify where carbon monoxide detection is required in day care facilities. Day care
facilities consist of classrooms or defined spaces, regardless if the children are over 2-1/2 years of age or under. The change
of I-4 to Section 915.2.3 for locating detectors in classrooms rather than dwelling units or sleeping units (915.2.1 or 915.2.2) is
clearer.
This proposal is submitted by the ICC Code Technology Committee (CTC). The ICC Board has decided to sunset the CTC.
The sunset plan includes re-assigning many of the CTC Areas of Study to the applicable Code Action Committee (CAC). The
two remaining CTC Areas of Study are Care Facilities and Elevator Lobbies/WTC Elevator issues. This proposal falls under the
Care Facilities Area of Study. In 2014 and 2015 ICC CTC Committee has held 4 open meetings and numerous Work Group
meetings and conference calls for the current code development cycle which included members of the committees as well as
any interested party to discuss and debate the proposed changes. Information on the CTC, including: the sunset plan; meeting
agendas; minutes; reports; resource documents; presentations; and all other materials developed in conjunction with the CTC
effort can be downloaded from the CTC website CTC (http://www.iccsafe.org/cs/CTC/Pages/default.aspx).

Cost Impact: Will not increase the cost of construction
This is a clarification of requirements so no change in construction requirements.
F223-16 : 915.1.1BALDASSARRA12035
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that the proposal was incomplete because it only includes the classrooms in Group E
occupancies and not in the fuel fired equipment rooms, which would provide more detection. In addition, because of the use of
"and" in section 915.1.1 and "or" in section 915.2.3 as well as the section title of 915.2.3, is not clear what is required in Group I-4
occupancies.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Carl Baldassarra, P.E., FSFPE, representing Code Technologies Committee (CTC@iccsafe.org) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
915.2.3 Group E occupancies. Carbon monoxide detection shall be installed in classrooms in Group E or and I-4
occupancies. Carbon monoxide alarm signals shall be automatically transmitted to an on-site location that is staffed by school
personnel.
Exception: Carbon monoxide alarm signals shall not be required to be automatically transmitted to an on-site location
that is staffed by school personnel in Group E or and I-4 occupancies with an occupant load of 30 or less.

2016 ICC PUBLIC COMMENT AGENDA

Page 1431

Commenter's Reason: The committee disapproved that change because they wanted Group E facilities to have a carbon
monoxide detector in a room with a fuel fired appliance. There is a requirement for that in Section 915.1.4, so there is no
reason to repeat that. The intent of the proposal remains strictly a clarification for day care facilities regarding where carbon
monoxide detectors are required. Day care facilities have classrooms, not sleeping rooms, so moving the Group I-4 with the
Group E requirments is appropriate. To address the committees concern for 'and' versus 'or', the proposal has been revised to
just use 'and'.
F223-16
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F226-16
916 (New) (IBC [F] 916)
Proposed Change as Submitted
Proponent : Jeffrey Shapiro, representing Self (jeff.shapiro@intlcodeconsultants.com)
2015 International Fire Code
Add new text as follows:
CHAPTER PART 916— GAS DETECTION SYSTEMS
916.1 Gas detection system activation. Where a gas detection system is required elsewhere in this code, a gas detection
alarm shall be initiated when any sensor detects a concentration of gas exceeding the following thresholds:
1. For flammable gases, a gas concentration exceeding 25 percent of the lower flammable limit (LFL).
2. For non-flammable gases, a gas concentration exceeding 1/2 of the IDLH, unless a different threshold is specified by the
section of this code requiring gas detection.
Upon activation of a gas detection alarm, alarm signals or other required responses shall be as specified by the section of this
code requiring a gas detection system. Audible and visible alarm signals associated with a gas detection alarm shall be
distinctive from fire alarm and carbon monoxide alarm signals.
Reason: This proposal is a companion change to the FCAC proposal that adds a new Section 916 on gas detection systems.
It adds a baseline detection threshold of 1/2 IDLH for non-flammable gases that require gas detection under other code
sections, should a detection threshold not otherwise be specified by such sections. IDLH is a concentration that would allow
an exposed individual 30 minutes to self evacuate, so half of that concentration is a conservative threshold for initiating an
evacuation alarm associated with the risk of a pending acute hazard. Specifying this value will also make it clear that it is not
the intent of the IFC to begin broadly regulating non-flammable gases that have no other IFC/IBC regulated physical or health
hazard characteristics based on chronic exposures in a work environment (i.e. PEL or TLV/TWA values). That is the purview of
OSHA, not the fire code.
Cost Impact: Will not increase the cost of construction
This proposal does not add additional construction requirements.
F226-16 : 916
(NEW)SHAPIRO13206
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal was approved as it was consistent with code change proposal F75-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
916.1 916.8 Gas detection system System activation. Where a gas detection system is required elsewhere in this code, a
A gas detection alarm shall be initiated when any sensor detects a concentration of gas exceeding the following thresholds:
1. For flammable gases, a gas concentration exceeding 25 percent of the lower flammable limit (LFL).
2. For non-flammable gases, a gas concentration exceeding 1/2 of the IDLH, unless a different threshold is specified by the
section of this code requiring gas detection a gas detection system.
Upon activation of a gas detection alarm, alarm signals or other required responses shall be as specified by the section of this
code requiring a gas detection systemgas detection system. Audible and visible alarm signals associated with a gas detection
alarm shall be distinctive from fire alarm and carbon monoxide alarm signals.
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Commenter's Reason: The proposed modifications are for correlation with the section numbering and terminology used in
Code Change F75-16, which was recommended for Approval as Submitted by the IFC Code Development Committee. This
code change will modify Section 916.8 in F75-16 to specify that the alarm activation threshold for a non-flammable gas will be
1/2 of the IDLH value unless the section of the code requiring gas detection specifies a different value, which is typically the
case. This comment should be considered after any comments to F75-16.
Analysis: Note that if F75-16 is disapproved this PC would no longer be necessary.
F226-16
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F227-16
105.7.19 (New), 202 (New), 902.1, 916 (New) (IBC [F] 202 (New), [F] 902.1, [F] 916 (New))
Proposed Change as Submitted
Proponent : Joe McElvaney, self, representing Self (joemcelvaney@gmail.com)
2015 International Fire Code
Add new text as follows:
105.7.19 Mass Notification System. A construction permit is required to install a Mass Notification System.
SECTION 202 DEFINITIONS
MASS NOTIFICATION SYSTEM. A system that provides information and instructions to people inside buildings, outdoors
areas or other spaces.
902.1 Definitions. The following terms are defined in Chapter 2:
ALARM NOTIFICATION APPLIANCE.
ALARM SIGNAL.
ALARM VERIFICATION FEATURE.
ANNUNCIATOR.
AUDIBLE ALARM NOTIFICATION APPLIANCE.
AUTOMATIC.
AUTOMATIC FIRE-EXTINGUISHING SYSTEM.
AUTOMATIC SMOKE DETECTION SYSTEM.
AUTOMATIC SPRINKLER SYSTEM.
AUTOMATIC WATER MIST SYSTEM.
AVERAGE AMBIENT SOUND LEVEL.
CARBON DIOXIDE EXTINGUISHING SYSTEM.
CLEAN AGENT.
COMMERCIAL MOTOR VEHICLE.
CONSTANTLY ATTENDED LOCATION.
DELUGE SYSTEM.
DETECTOR, HEAT.
DRY-CHEMICAL EXTINGUISHING AGENT.
ELEVATOR GROUP.
EMERGENCY ALARM SYSTEM.
EMERGENCY VOICE/ALARM COMMUNICATIONS.
FIRE ALARM BOX, MANUAL.
FIRE ALARM CONTROL UNIT.
FIRE ALARM SIGNAL.
FIRE ALARM SYSTEM.
FIRE AREA.
FIRE DETECTOR, AUTOMATIC.
FIRE PROTECTION SYSTEM.
FIRE SAFETY FUNCTIONS.
FIXED BASE OPERATOR (FBO).
FOAM-EXTINGUISHING SYSTEM.
HALOGENATED EXTINGUISHING SYSTEM.
IMPAIRMENT COORDINATOR.
INITIATING DEVICE.
MANUAL FIRE ALARM BOX.
MASS NOTIFICATION SYSTEM.
MULTIPLE-STATION ALARM DEVICE.
MULTIPLE-STATION SMOKE ALARM.
NOTIFICATION ZONE.
NUISANCE ALARM.
PRIVATE GARAGE.
RECORD DRAWINGS.
SINGLE-STATION SMOKE ALARM.
SLEEPING UNIT.
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SMOKE ALARM.
SMOKE DETECTOR.
STANDPIPE SYSTEM, CLASSES OF.
Class I system.
Class II system.
Class III system.
STANDPIPE, TYPES OF.
Automatic dry.
Automatic wet.
Manual dry.
Manual wet.
Semiautomatic dry.
SUPERVISING STATION.
SUPERVISORY SERVICE.
SUPERVISORY SIGNAL.
SUPERVISORY SIGNAL-INITIATING DEVICE.
TIRES, BULK STORAGE OF.
TRANSIENT AIRCRAFT.
TROUBLE SIGNAL.
VISIBLE ALARM NOTIFICATION APPLIANCE.
WET-CHEMICAL EXTINGUISHING AGENT.
WIRELESS PROTECTION SYSTEM.
ZONE.
ZONE, NOTIFICATION.
SECTION 916 MASS NOTIFICATION SYSTEM
916.1 General. Mass notification systems shall be installed, tested and maintained per NFPA 72.
Reason: Currently these systems are being installed in large complexes like hospitals, business campuses, and colleges to
name a few. At this time the IFC does not require this type of system to be reviewed or approved by the AHJ. In order to
design and install these systems the AHJ needs to be part of the design. The local AHJ, Police, Fire EMS will be responding to
an event when this system in being used. Please note that this new code section does not require this system it will only
require them to comply with NFPA 72.
Cost Impact: Will increase the cost of construction
The cost will increase due to the fact that now when a system is being installed the local AHJ will be reviewing the system to
make sure that the system is installed per NFPA 72
F227-16 : 916
(NEW)MCELVANEY9966
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was based upon the action on code change proposal F228-16 and the lack of a threshold for
the requirement.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Joseph McElvaney, Jr, representing self (joe.mcelvaney@phoenix.gov) requests Approve as Modified
by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
SECTION 916 MASS NOTIFICATION SYSTEM
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916.1 General. Where a nonrequired mass notification system is provided, it shall be installed, tested and maintained in
accordance with NFPA 72. A risk analysis shall be completed, reviewed and approved by the fire code official.
Commenter's Reason: This new section would require that where mass notification systems are installed voluntarily, they are
to be installed in accordance with NFPA 72. This new section DOES NOT require a mass notification system.

F227-16
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F228-16
202, 202 (New),105.7.5 (New), 916 (New), 916.1 (New), 916.2 (New), 916.3 (New), 916.3.1 (New), 916.4 (New), 916.5
(New) (IBC [F] 202, [F] 916 (New), [F] 916.1 (New), [F] 916.2 (New), [F] 916.3 (New), [F] 916.3.1 (New), [F] 916.4 (New),
[F] 916.5 (New))
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
SECTION 202 DEFINITIONS
EMERGENCY VOICE/ALARM COMMUNICATIONS. Dedicated manual or automatic facilities for originating and distributing
voice instructions, as well as alert and evacuation signals pertaining to a fire emergency, to the occupants of a building.
Add new definition as follows:
EMERGENCY COMMUNICATION SYSTEM. A system for the protection of life and property by indicating the existence of an
emergency situation and communicating information necessary to facilitate an appropriate response and action.
EMERGENCY RESPONSE PLAN. A documented set of actions to address the planning for, management of, and response to
natural, technological, and man-made disasters and other emergencies. Examples include but not limited to fire safety,
evacuation and lockdown plans.
105.7.5 Emergency communication system. A construction permit is required for installation of or modification to
emergency communication systems and related equipment. Maintenance performed in accordance with this code is not
considered to be a modification and does not require a construction permit.
SECTION 916 EMERGENCY COMMUNICATION SYSTEMS
916.1 Mass Notification An approved Emergency Communication System incorporating mass notification shall be provided
for the following occupancies when required by a Risk Analysis prepared in accordance with 916.3. The emergency
communication system shall comply with Sections 916.2 through 916.5.
Required Occupancies:
1. New Group E occupancies
2. New college-university Group B occupancies
3. New college-university Group A occupancies
4. New college-university Group R-2 occupancies operated by a college or university for student or staff housing
Exception: Occupancies with an occupant load of 100 or less.
916.2 Permit Construction permit shall be required to install emergency communication systems as set forth in Section
105.7.5.
916.3 Risk Analysis A risk analysis and the emergency communication provisions of mass notification and emergency
response plan shall be in accordance with NFPA 72, Section 24.3.11.
916.3.1 Approval. A risk analysis shall be submitted to the Fire Code Official for approval.
916.4 System design. Emergency communication systems shall be selected and designed based upon the completed
emergency response plan, and input provided by the school administration, law enforcement agencies responsible for the
facility and the fire code official.
916.5 Installation, testing and maintenance. Emergency communication systems shall be installed, tested and maintained
in accordance NFPA 72 and applicable requirements in this code.
Reason: The need for real-time effective emergency communications in the United States came into sharp focus in the 20th
century in response to threats to homeland security and our educational occupancies. We have learned from the recent
incidents that occurred in our college/university campuses and other buildings, and have created installation guidelines to be
followed for Life Safety. [Aurora, CO. Theater 2012; Columbine 1999; Virginia Tech 2007; Sandy Hook 2012; Weather
Tornadoes/Storms]]
There are no national code requirements for these systems. That is causing issues with owners that understand they need
improved emergency communications to the masses, and are taking steps that they think may be of value, but in some cases
are not due to lack of codes and standards enforcement.
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This mission was presented to the FCAC by the CCFS Center for Campus Fire Safety; their survey and research of their
national membership showed the need for codes in this area for educational/college/university applications. This is considered
a very important first step in Life Safety in these areas.
This code change proposal provides a requirement that a Risk Analysis and an Emergency Response Plan be created for
every new educational occupancy and every new A, B occupancy for colleges and universities and new R-2 -occupancies
operated by a college or university for student or staff housing.
If the completed Risk Analysis indicates that an Emergency Communication System is warranted for the occupancy, this
proposal then provides a process for obtaining a permit from the fire code official and refers to NFPA 72 for system installation
and maintenance.
When a mass disaster event occurs, and they are occurring, the need for real time information communicated in a clear and
concise method via various paths is very critical to Life Safety. The Risk Analysis and the Emergency Response Plan have
been shown to be the needed steps to take in this complicated life safety concern today and in the future.
NFPA 72 National Fire Alarm and Signaling Code has a chapter dedicated to Emergency Communication Systems. The
information/requirements for Risk Analysis and qualifications for those performing these services are within NFPA 72; they are
matured and are in the 3rd cycle of revisions.
This is NOT intended to require a Mass Notification System in every educational occupancy. There are many elements
contained within a Mass Notification System, the process of the Risk Analysis will outline what is needed based on Risk and
engineering study for the occupancy. It will be the responsibility of the engineer/designer of the education occupancy to perform
and then react to the Risk Analysis.
There are some new terms being introduced and the industry is evolving. The proposed definitions are intended to assist the
reader and code enforcer. ECS-Emergency Communication Systems are the major/overall classification. It covers One Way,
Two Way, Wide Area (outside) In-Building Mass Notification and Distributed Recipient (Cell phone, laptop) forms of
communication. All of this is covered in detail in NFPA 72. Mass Notification is a subset of ECS for all hazards concerns.
Another is EVACS which is the Em Voice Alarm Communication System which is defined for FIRE incidents, and now can be
utilized for mass notification.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will increase the cost of construction
The cost for conducting a Risk Analysis would range from $5,000 to $15,000 per building depending on complexity.
F228-16 : 916
(NEW)O'BRIAN10941
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee had concern over the risk analysis requirement, the application for Group B occupancies,
and the location and ownership of campus buildings. The proposal as submitted has too many flaws and has the potential for
misapplication.
Assembly Motion:
Online Vote Results:
Support: 76.1% (433) Oppose: 23.9% (136)
Assembly Action:

As Submitted
Successful
Approved as Submitted
Individual Consideration Agenda

Public Comment 1:
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Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
SECTION 916 MASS NOTIFICATION SYSTEMS
916.1 College and University Campuses. Prior to construction of a new building requiring a fire alarm system on a multibuilding college or university campus having a cumulative building occupant load of 1,000 or more, a mass notification risk
analysis shall be conducted in accordance with NFPA 72. Where the risk analysis determines a need for mass notification, an
approved mass notification system shall be provided in accordance with the findings of the risk analysis.
Commenter's Reason: F228 was disapproved by the Fire Safety Committee at the Louisville Hearings. It lost by a very close
margin, and we requested an Assembly Action which allowed all of the ICC membership to vote online on this code change.
The results are 76.1% SUPPORT of the original proposal and 23.9% oppose the original proposal. This shows there is
significant interest and support for this concept.
Over a dozen stakeholders, life safety experts and code officials have worked to reduce the scope of this code change
proposal and provide the above language that will provide life safety benefit to our nations educational campuses.
This mission was originally presented to the FCAC by the CCFS Center for Campus Fire Safety; their survey and research of
their national membership showed the need for codes in this area for higher education campus operations.
The need for real-time effective emergency communications in the United States came into sharp focus in the 20th century in
response to threats to homeland security and our educational occupancies. We have learned from the recent incidents that
occurred in our college/university campuses and other buildings, and have created installation guidelines to be followed for Life
Safety. [Aurora, CO. Theater 2012; Columbine 1999; Virginia Tech 2007; Sandy Hook 2012; Weather Tornadoes/Storms]]
When a mass disaster event occurs, and they are occurring, the need for real time information communicated in a clear and
concise method via various paths is very critical to Life Safety. The Risk Analysis and the Emergency Response Plan have
been shown to be the needed steps to take in this complicated life safety concern today and in the future.
There are no national code requirements for these systems. That is causing issues with owners that understand they need
improved emergency communications to the masses, and are taking steps that they think may be of value, but in some cases
are not due to lack of codes and standards enforcement.
This action will NOT require a mass notification system to be installed; it requires the Risk Analysis which is outlined in detail
within NFPA 72. That analysis prepared by a registered design professional along with stakeholders of the college and AHJ
that will outline what is needed for this location and application.
This code change proposal provides a requirement that a Risk Analysis be created for every new building of size that requires
a fire alarm system in college's campuses. This trigger was included so that not any new building would be affected, just those
that have already been shown to need a level a life safety..
NFPA 72 National Fire Alarm and Signaling Code has a chapter dedicated to Emergency Communication Systems-Mass
Notification. The information/requirements for Risk Analysis and qualifications for those performing these services are within
NFPA 72; they are matured and are in the 3rd cycle of revisions.
Mass Notification can cover One Way, Two Way, Wide Area (outside) In-Building Mass Notification and Distributed Recipient
(Cell phone, laptop) forms of communication. All of this is covered in detail in NFPA 72. Mass Notification is a subset of ECS for
all hazards concerns. Another is EVACS which is the Em Voice Alarm Communication System which is defined for FIRE
incidents, and now can be utilized for mass notification.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
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calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Proponent : Assembly Motion requests Approve as Submitted.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Approve as Submitted was Successful by a vote of 76.1%
(433) to 23.9% (136) by eligible members online during the period of May 11 - May 26, 2016.
Proponent : Billie Zidek, APPA, representing APPA requests Disapprove.
Commenter's Reason: The APPA I-Codes Work Group and the APPA Standards and Code Council voted to oppose this
proposal because;
The proponents of this change say it is meant to only apply to new construction, and applied only in that instance. But
what good is a mass notification system if it is only present in one building and only grows when another new building is
built? Given the extensive lifetimes expected for most educational structures, it could take 100 years to build an effective
system.
There is no set or standard format with clear cut parameters for conducting a risk analysis, or predicting if one might
conclude a mass notification system might be required for a given project. NFPA 72 provides a list of 8 sources that could
be used in conducting a risk analysis including; the Department of Defense: "Target Analysis & Vulnerability Assessment
Methodology", "General Security Risk Assessment Guide" published by a heavy industry trade group, the "Responsible
Care Code" published by the American Chemical Council for industrial chemical facilities, "Risk, Resilience, and
Management of Water Works" by the American Water Works Association, "Vulnerability Assessment Methodology for
Critical Asset Protection" by a private company, Safeplace Corp., "Vulnerability Assessment Methodology" by Sandia Labs
for nuclear technology, and two NFPA Standards, 1600 & 730. Obviously, most of the guides are targeted at a far different
type and level than educational occupancies, and even the two NFPA Standards provide no clear cut method of
determining if a mass notification system is warranted or not.
In the justification for the proposal, the proponent states that it would be the responsibility of the project
engineer/architect/designer to conduct the risk analysis and react to it's findings. However, that language is not found in
the actual text. There is however language in NFPA 72 that permits "a professional installer", the very entity who would
profit from a finding of risk, to prepare a risk analysis on their own or for a designer as a sub-consultant. We would submit
that most professional design firms will not consider themselves to have necessary expertise on staff, and would opt to
sub-contract that work and pass the cost on with a multiplier. Given the lack of objective criteria for making a
determination, and the potential liability for declaring a Mass Notification System not needed, we would expect most
consultants would tend to err on the conservative side and find that an MNS is needed, which in most cases also serve
the additional benefit of increasing their fee for the project where the fee is a percentage of the construction cost. This is
also true for the contractor and sub-contractor if the need is only identified after plans are drawn and contracts signed.
In addition to the cost to the institution to conduct the risk analysis study, (which the proponent estimates at $5,000 to
$15,000, but experience tells might be more like $10,000 to $50,000), if the institution doesn't currently have an
Emergency Response Plan, there would a cost incurred to create that plan as well which could easily double the expense.
The proponent indicated a willingness to include a clause that where a previous risk analysis had been conducted a
subsequent building would not necessarily trigger the need for a new one, but this may be overridden by NFPA 72 that
stresses that each building introduces it's own set of considerations that need to be evaluated.
Many institutions have already conceptualized, crafted, and installed mass notification systems of their own design. None
of these existing systems would be grandfathered or permitted to remain unless they fully conformed to NFPA 72.
The definitions between "emergency voice/alarm communications" and "emergency communications system" are so close
to one another as to be indistinguishable from one another. This could be justification to make mass notification systems
the sole province of fire alarm manufacturers and contractors.
The terms "college" and "university" are not defined in the IFC, nor how they would be distinguished from trade schools,
apprenticeship and internship programs.
Why are only educational occupancies targeted for this requirement? The proponents themselves cite the Aurora
Colorado movie theater shooter as an incentive for their measure, yet movie theaters are not covered. Nor are concert
venues, corporate lunchrooms, night clubs, grocery stores and shopping malls, transportation facilities, or restaurants, all
targets of recent attacks. The proponent has offered to include language that would exempt off-campus leased space, but
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what about off-campus owned facilities? What about private developer student housing? As of now they wouldn't require a
system even though it could stand right next to an identical college owned housing building that would be obligated.
The proponent also offers an exemption for buildings with a total occupancy of 100 or less. That is not very useful as
almost any building from a greenhouse to motor pool is going to be capable of containing 100 or more. Moreover, how is
this number to be calculated? The code provides ways to calculate occupancy in assembly spaces, but that is not
attempted for offices, work spaces, storage rooms, and other such spaces to arrive a building total. As written, a building
containing 2 ½ standard sized elementary classrooms would exceed the threshold.
In addition to the costs of the studies, and the mass notification system itself, NFPA 72 requires that where there are one
or more buildings on the same property (a campus) that a command center be built where all of the components of the
mass notification system are home run to (even if that constitutes only one building) and that there also be a back-up
secondary command center at a second location if the primary location is involved in the emergency. And furthermore that
the command center be staffed 24/7 by trained staff. NFPA 72 also provides the local first responders, police, and AHJ to
make certain scope decisions about the extent and characteristics of the system at the Owner's expense such as
provisions for secure communications.
The comparative system costs may increase also depending on the type, what's included, and how executed. Typical
horn/strobe fire alarm systems can adequately communicate a non-verbal emergency evacuation message by increasing
volume while decreasing the spacing between devices thereby lowering the total number of devices to be purchased and
wired and less total length of wire and conduit. The in-building portion of mass notification systems expect a customized
announcement will be conveyed in an emergency requiring less volume but a greater density of speaker strobes to
provide voice intelligibility. This results in more total devices and more wiring.
As noted in the background information provided above, this proposal was originally disapproved by the Technical Action
Committee, but the Proponent sought to have the Committee's recommendation overturned to bring the proposal back for
consideration for inclusion by introducing a floor motion to that effect, which is permitted. It was not widely known what
measures were being challenged and on the last day of the voting an email to voting ICC members within and/or friendly
to the fire alarm and sprinkler industry by the National Fire Sprinkler Association that said in regard to this measure and 3
others, in part; "A (supporting/opposing) vote on this motion will assist an alliance organization, the American Fire Alarm
Association, who in the past has supported the fire sprinkler industry". This seems like an admission that some in these
industries use the code updating process to create forced markets for their products and services.
It should also be noted that this same proponent has a similar proposal in progress working it's way through the separate
NFPA updating process for the next proposed edition of NFPA 101. APPA's ASCC does have a recently established Work
Group to monitor and report on actions within NFPA including NFPA 101, but this Group is only recently formed, and
therefore is not as on top of current change proposals as the ICC Work Group is. And while the opportunity for offering
public comment on NFPA 101 regarding mass notification systems has passed, APPA is still trying to work the issue.

F228-16
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F238-16
Table 903.2.11.6 (IBC: [F]Table 903.2.11.6), Table 1103.1, 1103.5.1 (New)
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
1103.5.1 Group A-2. Where alcoholic beverages are consumed in a Group A-2 occupancy having an occupant load of 300 or
more, the fire area containing the Group A-2 occupancy shall be equipped with an automatic sprinkler system in accordance
with Section 903.3.1.1.
TABLE 1103.1
OCCUPANCY AND USE REQUIREMENTS a
USE
Atrium
SECTION
UnderHighor
ground
rise covered
building
mall
1103.2
R
R
R
1103.3
R
—
R
1103.4.1
R
—
R
1103.4.2
R
—
R
1103.4.3
R
—
R
1103.4.4
—
R
—
1103.4.5
—
—
—
1103.4.6
—
—
—
1103.4.7
—
—
—
1103.4.8
R
—
R
1103.4.9
R
—
—

OCCUPANCY CLASSIFICATION
A

B

E

F

H- H- H- H- HI-1 I-2 I-3 I-4
1 2 3 4 5

M

R1

R2

R3

R4

S

R
R
—
R
R
—
—
R
R
R
—

R
R
—
R
R
—
R
—
—
R
—

R
R
—
R
R
—
—
R
R
R
—

R
R
—
R
R
—
—
R
R
R
—

R
R
—
R
R
—
—
R
R
R
—

R
R
—
R
R
—
R
—
—
R
—

R
R
—
R
R
—
—
R
R
R
—

R
R
—
R
R
—
—
R
R
R
—

R
R
—
—
—
—
—
R
R
R
—

R
R
—
R
R
—
—
R
R
R
—

R
R
—
R
R
—
—
R
R
R
—

USE
Atrium
SECTION
UnderHighor
ground A B
rise covered
building
mall
c
—
—
—
R —
1103.5.1
1103.5.2,
1103.5.3
—
—
—
— —
b
1103.5.4
1103.6.1
1103.6.2
1103.7.1
1103.7.2
1103.7.3
1103.7.4
1103.7.5
1103.7.6
1103.7.7
1103.8
1103.9
1104
1105
1106

—
R
R
—
—
—
—
—
—
—
—
R
R
—
—

—
—
—
—
—
—
—
—
—
—
—
—
R
—
—

—
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
—
R
R
—
—
R
R
R
—

R
R
—
R
R
—
—
R
R
R
—

R
R
—
R
R
—
—
R
R
R
—

R
R
—
R
R
—
—
R
R
R
—

R
R
—
R
R
—
—
R
R
R
—

R
R
R
—
—
—
—
R
R
—
R

R
R
R
—
—
—
—
R
R
—
—

R
R
—
R
R
—
—
R
R
R
—

OCCUPANCY CLASSIFICATION
E

F

H- H- H- H- HI-1 I-2 I-3 I-4
1 2 3 4 5

M

R1

R2

R3

R4

S

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

R

—

—

—

—

—

—

—

—

R
R
R
R
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
R
—
—
—
—
—
R
R
R
—
—

R
R
R
—
—
R
—
—
—
—
—
R
R
R
R

R
R
R
—
—
—
R
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
—
—
—
—
R
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

R
R
R
—
—
—
—
R
—
—
R
R
R
—
—

R
R
R
—
—
—
—
—
R
—
R
R
R
—
—

R
—
—
—
—
—
—
—
—
—
R
R
R
—
—

R
R
R
—
—
—
—
—
—
R
R
R
R
—
—

R
R
R
—
—
—
—
—
—
—
—
—
R
—
—

a. Existing buildings shall comply with the sections identified as "Required" (R) based on occupancy classification or use, or
both, whichever is applicable.
b. Only applies to Group I-2 Condition 2 as established by the adopting ordinance.
c. Only applies to Group A-2 occupancies where alcoholic beverages are consumed.
R = The building is required to comply.
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TABLE 903.2.11.6
ADDITIONAL REQUIRED FIRE SUPPRESSION SYSTEMS
SECTION
914.2.1
914.3.1
914.4.1
914.5.1
914.6.1
914.7.1
914.8.2
914.8.3, 914.8.6
914.9
914.10
914.11.1
1029.6.2.3
1103.5.2
1103.5.1
1103.5.3
1103.5.4
1103.5.4
2108.2
2108.3
2309.3.2.6.2
2404.2
2404.4
2405.2
2405.4.1
2405.9.4
2703.10
2703.10.1.1
2703.10.2
2703.10.3
2703.10.4
2703.10.4.1
2703.10.4.2
2807.3
2808.7
3006.1
3006.2
Table 3206.2
3206.4
5003.8.4.1
5003.8.5.3
5004.5
5005.1.8
5104.4.1

SUBJECT
Covered and open mall buildings
High-rise buildings
Atriums
Underground structures
Stages
Special amusement buildings
Airport traffic control towers
Aircraft hangars
Flammable finishes
Drying rooms
Ambulatory care facilities
Smoke-protected assembly seating
Pyroxylin plastic storage in existing buildings
Existing Group A-2 occupancies
Existing Group I-2 occupancies
Existing Group I-2 Condition 2 occupancies
Pyroxylin plastics
Dry cleaning plants
Dry cleaning machines
Hydrogen motor fuel-dispensing area canopies
Spray finishing in Group A, E, I or R
Spray booths and spray rooms
Dip-tank rooms in Group A, I or R
Dip tanks
Hardening and tempering tanks
HPM facilities
HPM work station exhaust
HPM gas cabinets and exhausted enclosures
HPM exit access corridor
HPM exhaust ducts
HPM noncombustible ducts
HPM combustible ducts
Lumber production conveyor enclosures
Recycling facility conveyor enclosures
Class A and B ovens
Class C and D ovens
Storage fire protection
Storage
Gas rooms
Exhausted enclosures
Indoor storage of hazardous materials
Indoor dispensing of hazardous materials
Aerosol warehouses

For SI: 1 cubic foot = 0.023 m3.
Reason: This requirement implements the Recommendation #1 included in the NIST Report of the Technical Investigation of
The Station Nightclub Fire (NIST NCSTAR 2: Vol. I). Recommendation 1 of the NIST report states: "Model codes should
require sprinkler systems for all new and existing nightclubs regardless of size."
Group A-2 occupancies involve conditions such as large occupant loads, high occupant density, significant fuel loading and
moveable furnishings and decorations. Group A-2 occupancies also include the potential for reduced lighting levels, high noise
levels, combustible decorations, strobe and flashing lights, alcohol consumption, and confusing egress paths. Each of these
alone can be a significant issue, but when combined they lead to the inability of the occupants to promptly and safely exit the
building under fire conditions.
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This proposal does not reach as far as the recommendation from NIST. While the NIST proposal recommends fire sprinklers in
ALL facilities,the proposed section requires the Group A-2 occupancy fire area where alcoholic drinks are consumed in excess
of 300 occupants be provided with a fire sprinkler system. The section does not require the other fire areas that may be in the
A-2 to be protected, nor does it require the entire floor to be protected. Setting the threshold at 300 occupants will place the
requirement where the higher potential for loss of life exists.
The sprinkler retrofit requirement has been targeted to only apply to Group A-2 occupancies that serve alcoholic beverages.
This is felt to be more in line with the NIST recommendations that were made following the Station Nightclub fire recognizing
that intoxication of patrons plays a significant role in the potential risk of injury or loss of life in the event of a fire. In addition,
limiting the scope of the change to only those occupancies where alcoholic beverages are consumed, allows a connection to
licensing laws that jurisdictions typically have in place for sale of such beverages. Such licensing laws, where they apply, will
provide significant leverage for jurisdictions to be able to effectively enforce the requirement for a fire sprinkler system as a
condition of being code compliant and issuance of a license.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will increase the cost of construction
Adding a fire sprinkler system in an existing A-2 occupancy that serves alcohol will change the business plan of the owner.
Investing into a fire sprinkler system in the long term will benefit the owner by protecting the investment, property, and life safety
of the patrons, as well as reduce the liabilty to the owner and insurance premiums.
F238-16 : TABLE
903.2.11.6O'BRIAN11628
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The committee approved this proposal based upon previous action in the 2013 cycle and the fact that they
provided a more reasonable threshold of 300 versus that required for new construction of 100.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Thomas Daly, The Hospitality Security Consulting Group, LLC, representing American Hotel & Lodging
Association (tom.daly@thehscg.com) requests Disapprove.
Commenter's Reason: The Fire Code Committee's action approving this code change proposal fails to differentiate
the sprinkler requirement for A-2 Assembly Occupancies that are one story v. multiple story and without regard to the number
and location of means of egress. The proposal is not supported by the fire record of single story occupancies with multiple
means of egress and all other applicable code complying equipment, system, emergency plans and staff training per the IFC.
The proposal dos not provide support as to why 300 is a more reasonable threshold than 100, nor are detection and alarm
system capabilities considered.
The requirement would impose significant economic costs on such occupancies likely causing bankruptcy of the operators
and/or owner of such facilities.

F238-16
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F247-16
1104.18, Table 1104.18
Proposed Change as Submitted
Proponent : Michael O'Brian, representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Revise as follows:
1104.18 Dead end corridors Dead-ends. Where more than one exit or exit access doorway is required, the exit access shall
be arranged such that dead ends do not exceed the limits specified in Table 1104.18. In Group I-2, in smoke compartments
containing patient sleeping rooms and treatment rooms, dead end corridors shall be in accordance with Section 1105.5.6.
Exception: A dead-end passageway or corridor shall not be limited in length where the length of the dead-end
passageway or corridor is less than 2.5 times the least width of the dead-end passageway or corridor.
TABLE 1104.18
COMMON PATH, DEAD-END AND TRAVEL DISTANCE LIMITS (by occupancy)

OCCUPANCY
Group A
Group Bh
Group E
Group F-1, S-1d, h
d, h
Group F-2, S-2
Group H-1
Group H-2
Group H-3
Group H-4
Group H-5
Group I-1
Group I-2
Group I-3
Group I-4 (Day care
centers)
Group M (Covered or
open mall)
Group M (Mercantile)
Group R-1 (Hotels)
Group R-2
(Apartments)
Group R-3 (One- and
two-family)
Group R-4 (Residential
care/assisted living)
Group Uh

COMMON PATH OF EGRESS
EXIT ACCESS TRAVEL
DEAD-END LIMIT
TRAVEL LIMIT
DISTANCE LIMIT
Unsprinklered
Sprinklered Unsprinklered Sprinklered Unsprinklered Sprinklered
(feet)
(feet)
(feet)
(feet)
(feet)
(feet)
20/75a
20/75a
20ba
20ba
200
250
75g
100
50
50
200
300
75
75
20
50
200
250
75g
100
50
50
200c
250c, h
g
75
100
50
50
300
400
25
25
0
0
75
75
50
100
0
0
75
100
50
100
20
20
100
150
75
75
20
20
150
175
75
75
20
50
150
200
75
75
20
50
200
250
Notes d, e, g
Notes d, e, g
Note fe
Note fe
150
200cb
100
100
NR
NR
150cb
200cb
NR

NR

20

20

200

250

75

100

50

50

200

75
75

100
75

50
50

50
50

200
200

400
250i

75

125

50

50

200

250

NR

NR

NR

NR

NR

NR

NR
75g

NR

NR

NR

NR

NR

100

20

50

300

400

250

NR = No requirements.
For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m 2 .
a.

20 feet for common path serving 50 or more persons; 75 feet for common path serving less than 50 persons.

b a. See Section 1029.9.5 for dead-end aisles in Group A occupancies.
c b. This dimension is for the total travel distance, assuming incremental portions have fully utilized their allowable maximums.
For travel distance within the room, and from the room exit access door to the exit, see the appropriate occupancy chapter.
d c. See Section 412.7 of the International Building Code for special requirements on spacing of doors in aircraft hangars.
e d. In Group I-2, separation Separation of exit access doors within a care recipient sleeping room, or any suite that includes
care recipient sleeping rooms, shall comply with Section 1105.5.7.
f e. In Group I-2, in smoke compartments containing care recipient sleeping rooms and treatment rooms, dead-end corridors
shall comply with Section 1105.5.6.
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g f. In Group I-2 Condition 2, care recipient sleeping rooms, or any suite that includes care recipient sleeping rooms, shall
comply with Section 1105.6.
h g. Where a tenant space in Group B, S and U occupancies has an occupant load of not more than 30, the length of a
common path of egress travelcommon path of egress travel shall not be more than 100 feet.
h. Where the building, or portion of the building, is limited to one story and the height from the finished floor to the bottom of
the ceiling or roof slab or deck is 24 feet or more, the exit access travel distance is increased to 400 feet.
i. For covered and open malls, the exit access travel distance is increased to 400 feet.
Reason: This proposal intends to clarify the requirements in Table 1104.18 and correlate the table with revisions that have
occurred in recent code change cycles. All of the revisions proposed are editorial, there is no change in code requirements or
code application. Revisions are as follows:
In Section 1104.18, the second sentence is deleted. This sentence is not needed since those provisions are already included
in Table 1104.18 as Footnote f (which after revisions becomes Footnote e).
The header row in Table 1104.18 is revised to maintain consistency with the terms used throughout the code of "exit access
travel distance" and "common path of egress travel".
The descriptors in the Occupancy column are deleted. These descriptors are unnecessary since they do not provide any
limitation on the application of the requirements in table, other than for Group M. Group M (covered and open malls) and Group
M (mercantile) have been combined into one row with a single listing as Group M. New Footnote i is added to correlate with
IBC Section 402.8 which allows a travel distance of 400 feet in malls and includes the provisions that were in the deleted row.
Footnote a is deleted along with the deletion of the limitation of 20 feet in Group A for common path of egress travel. Table
1006.2.1 allows a common path of egress travel of 75 feet for new Group A occupancies. The limitation of 20 feet is retained as
applicable to dead-end aisles and dead-end corridors.
Footnote d (new Footnote c) is relocated from the Occupancy column to the Exit Access Travel Distance column. Since
Footnote d only applies to the exit access travel distance in aircraft hangars this is the appropriate location for the footnote.
Aircraft hangars can be classified as either Group F-1 or S-1 in accordance with IBC Sections 306.2 and 311.2, so the footnote
is not included in the column for Groups F-2 and S-2.
Footnotes e and f (new Footnotes d and e) are revised by deleting "In Group I-2". This is redundant since the footnotes are
located in the row which only applies to Group I-2.
Footnote h (new Footnote g) is relocated from the Occupancy column to the Common Path of Egress Travel column. Since
Footnote h only applies to common path of egress travel in nonsprinklered Group B, S and U occupancies, this is the
appropriate location for the footnote.
New Footnote h is added to correlate with Section 1017.2.2 which allows a travel distance of 400 feet in Group F-1 and S-1
under certain conditions.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)
To assist in reviewing this proposal, the table below shows the end result of all of the revisions.
OCCUPANCY
Group A
Group B
Group E
Group F-1, S-1
Group F-2, S-2
Group H-1
Group H-2
Group H-3
Group H-4
Group H-5
Group I-1
Group I-2
Group I-3
Group I-4
Group M

COMMON PATH OF EGRESS
EXIT ACCESS TRAVEL
DEAD-END LIMIT
TRAVEL LIMIT
DISTANCE LIMIT
Unsprinklered
Sprinklered Unsprinklered Sprinklered Unsprinklered Sprinklered
(feet)
(feet)
(feet)
(feet)
(feet)
(feet)
75
75
20a
20a
200
250
75g
100
50
50
200
300
75
75
20
50
200
250
75g
100
50
50
200c
250c, h
75g
100
50
50
300
400
25
25
0
0
75
75
50
100
0
0
75
100
50
100
20
20
100
150
75
75
20
20
150
175
75
75
20
50
150
200
75
75
20
50
200
250
Notes d, e
Notes d, e
Note e
Note e
150
200b
100
100
NR
NR
150b
200b
NR
NR
20
20
200
250
75
100
50
50
200
250i
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Group R-1
75
75
50
50
200
250
Group R-2
75
125
50
50
200
250
Group R-3
NR
NR
NR
NR
NR
NR
Group R-4
NR
NR
NR
NR
NR
NR
Group U
75g
100
20
50
300
400
NR = No requirements.
For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m2.
a. See Section 1029.9.5 for dead-end aisles in Group A occupancies.
b. This dimension is for the total travel distance, assuming incremental portions have fully utilized their allowable maximums.
For travel distance within the room, and from the room exit access door to the exit, see the appropriate occupancy chapter.
c. See Section 412.7 of the International Building Code for special requirements on spacing of doors in aircraft hangars.
d. Separation of exit access doors within a care recipient sleeping room, or any suite that includes care recipient sleeping
rooms, shall comply with Section 1105.5.7.
e. In smoke compartments containing care recipient sleeping rooms and treatment rooms, dead-end corridors shall comply with
Section 1105.5.6.
f. In Group I-2 Condition 2, care recipient sleeping rooms, or any suite that includes care recipient sleeping rooms, shall comply
with Section 1105.6.
g. Where a tenant space in Group B, S and U occupancies has an occupant load of not more than 30, the length of a common
path of egress travel shall not be more than 100 feet.
h. Where the building, or portion of the building, is limited to one story and the height from the finished floor to the bottom of the
ceiling or roof slab or deck is 24 feet or more, the exit access travel distance is increased to 400 feet.
i. For covered and open malls, the exit access travel distance is increased to 400 feet.

Cost Impact: Will not increase the cost of construction
This is clarification of the current code requirements.
F247-16 :
1104.18O'BRIAN13230
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal has merit but there are number of issues that need to be addressed. The main issue is the
lack of correlation of terminology with that used in Chapter 10 of the IBC and IFC. The term passageway is not applicable in this
particular use. The focus should be on corridors. In addition these requirements need to be correlated with the IEBC. In some
cases the IEBC is less restrictive. It is hoped that these issues are addressed and addressed during public comment.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
1104.18 Dead-ends. Where more than one exit or exit access doorway is required, the exit access shall be arranged such that
dead ends do not exceed the limits specified in Table 1104.18.
Exception: A dead-end passageway orcorridor shall not be limited in length where the length of the dead-end
passageway or corridor is less than 2.5 times the least width of the dead-end passageway or corridor.
TABLE 1104.18
COMMON PATH, DEAD-END AND TRAVEL DISTANCE LIMITS (by occupancy)
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OCCUPANCY
Group A
Group B
Group E
Group F-1, S-1
Group F-2, S-2
Group H-1
Group H-2
Group H-3
Group H-4
Group H-5
Group I-1
Group I-2
Group I-3
Group I-4
Group M
Group R-1
Group R-2
Group R-3
Group R-4
Group U

COMMON PATH OF EGRESS
EXIT ACCESS TRAVEL
DEAD-END LIMIT
TRAVEL LIMIT
DISTANCE LIMIT
Unsprinklered
Sprinklered Unsprinklered Sprinklered Unsprinklered Sprinklered
(feet)
(feet)
(feet)
(feet)
(feet)
(feet)
75
75
20a
20a
200
250
g
75
100
50
50
200
300
75
75
20
50
200
250
75g
100
50
50
200c
250c, h
75g
100
50
50
300
400
25
25
0
0
75
75
50
100
0
0
75
100
50
100
20
20
100
150
75
75
20
20
150
175
75
75
20
50
150
200
75
75
20
50
200
250
b
Notes d, e, f
Notes d, e, f
Note e
Note e
150
200
b
b
100
100
NR
NR
150
200
NR
NR
20
20
200
250
i
75
100
50
50
200
250
75
75
50
50
200
250
75
125
50
50
200
250
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
75g
100
20
50
300
400

NR = No requirements.
2
For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m .
a. See Section 1029.9.5 for dead-end aisles in Group A occupancies.
b. This dimension is for the total travel distance, assuming incremental portions have fully utilized their allowable maximums.
For travel distance within the room, and from the room exit access door to the exit, see the appropriate occupancy chapter.
c. See Section 412.7 of the International Building Code for special requirements on spacing of doors in aircraft hangars.
d. Separation of exit access doors within a care recipient sleeping room, or any suite that includes care recipient sleeping
rooms, shall comply with Section 1105.5.7.
e. In smoke compartments containing care recipient sleeping rooms and treatment rooms, dead-end corridors shall comply
with Section 1105.5.6.
f. In Group I-2 Condition 2, care recipient sleeping rooms, or any suite that includes care recipient sleeping rooms, shall
comply with Section 1105.6.
g. Where a tenant space in Group B, S and U occupancies has an occupant load of not more than 30, the length of a
common path of egress travel shall not be more than 100 feet.
h. Where the building, or portion of the building, is limited to one story and the height from the finished floor to the bottom of
the ceiling or roof slab or deck is 24 feet or more, the exit access travel distance is increased to 400 feet.
i. For covered and open malls, the exit access travel distance is increased to 400 feet.
Commenter's Reason: This Public comment addresses the issues raised in Louisville.
The Code Development Committee agreed with concept of the proposal but wanted the terminology to correlate with the
current terminology used in IBC/IFC Chapter 10.
Section 1104.18 is revised to remove the reference to passageways. Even though this is existing language in the code, it is
appropriate to remove it from this section. The dead-end limitation applies to aisles in Group A and corridors.
Additionally, Footnote f is added to the row for Group I-2 in columns 2 and 3. This is appropriate since this footnote only applies
to dead-end corridors in Group I-2.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Public Comment 2:
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Proponent : Steven Orlowski, BOMA International, representing Building Owners and Managers Association
International (sorlowski@boma.org); Michael O'Brian (fcac@iccsafe.org) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Fire Code
1104.18 Dead-ends. Where more than one exit or exit access doorway is required, the exit access shall be arranged such that
dead ends do not exceed the limits specified in Table 1104.18.
Exceptions:
Exception:1. A dead-end passageway or corridor shall not be limited in length where the length of the dead-end
passageway or corridor is less than 2.5 times the least width of the dead-end passageway or corridor.
2. In existing buildings, existing dead-end corridors shall be permitted to comply with lengths established in Section 805.6
of the International Existing Building Code. Any newly constructed dead-end corridors within an existing building shall be
limited to the lengths allowed by the International Building Code.
Commenter's Reason: During the Committee Action Hearings, BOMA raised the point that the original proposal failed to take
into account that the proposed dead-end corridor lengths allowed in the IEBC. This public comment adds a new exception
permitting existing dead-end corridors (which are permitted by the IEBC and may exceed the limitations set forth in the table) to
remain, while also adding language that would require any newly created dead-end corridors to meet the lengths for new
construction.
F247-16

2016 ICC PUBLIC COMMENT AGENDA

Page 1450

F250-16
1105.2 (New), 1105.8
Proposed Change as Submitted
Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org); Carl Baldassarra, P.E.,
FSFPE, representing Code Technology Committee (CTC@iccsafe.org)
2015 International Fire Code
SECTION 1105 CONSTRUCTION REQUIREMENTS FOR EXISTING GROUP I-2
1105.1 General. Existing Group I-2 shall meet all of the following requirements:
1. The minimum fire safety requirements in Section 1103.
2. The minimum mean of egress requirements in Section 1104.
3. The additional egress and construction requirements in Section 1105.
Where the provisions of this chapter conflict with the construction requirements that applied at the time of construction, the
most restrictive provision shall apply.
Add new text as follows:
1105.2 Applicability. The provisions of Section 1105.3 through 1105.8, 1105.10 and 1105.11 shall apply to the existing
Group I-2 fire area.
Revise as follows:
1105.8 1105.9 Group I-2 automatic sprinkler system. An automatic sprinkler systemautomatic sprinkler system installed in
accordance with Section 903.3.1.1 shall be provided throughout the floor containing existing the Group I-2 fire areas area. The
sprinkler system shall be provided throughout the floor where the Group I-2 occupancy is located, and in on all floors between
the Group I-2 occupancy fire area and the level of exit dischargenearest level of exit discharge, the level of exit discharge and
all floors below the level of exit discharge.
Exception: Floors classified as an open parking garage are not required to be sprinklered.
Reason: This proposal addresses the federal requirement that a separation between I-2 occupancies that comply with the
requirements in this section and those that do not. Since a building could be several different occupancies, it is reinforceing the
need for separation between portion of the building that is compliant with chapter 11 for Group I-2, and other portions of the
buildings. This would require a fire separation between the Group B portion of an existing building that does not comply with all
of the minimum retroactive standards of this chapter.
The revision of Section 1105.8 was to be consistent with the language in Section 1103.5.3 requiring retroactive sprinkler
systems in Group I-2 division 2 occupancies. The intent is to increase the scope of the minimum sprinkler coverage to below
the level of existing discharge. 1103.5.3 require coverage of the building by date certain.
This is a joint proposal submitted by the ICC Ad Hoc Committee on Healthcare (AHC) and the ICC Code Technology
Committee (CTC). The AHC was established by the ICC Board to evaluate and assess contemporary code issues relating to
hospitals and ambulatory healthcare facilities. This is a joint effort between ICC and the American Society for Healthcare
Engineering (ASHE), a subsidiary of the American Hospital Association, to eliminate duplication and conflicts in healthcare
regulation. In 2014 and 2015 the ICC Ad Hoc Committee has held 4 open meetings and numerous Work Group meetings and
conference calls for the current code development cycle which included members of the committees as well as any interested
party to discuss and debate the proposed changes. Information on the AHC, including: meeting agendas; minutes; reports;
resource documents; presentations; and all other materials developed in conjunction with the AHC effort can be downloaded
from the AHC website at: AHC (http://www.iccsafe.org/cs/AHC/Pages/default.aspx). The two remaining CTC Areas of Study are
Care Facilities and Elevator Lobbies/WTC Elevator issues. This proposal falls under the Care Facilities Area of Study. In 2014
and 2015 ICC CTC Committee has held 4 open meetings and numerous Work Group meetings and conference calls for the
current code development cycle which included members of the committees as well as any interested party to discuss and
debate the proposed changes. Information on the CTC, including: the sunset plan; meeting agendas; minutes; reports;
resource documents; presentations; and all other materials developed in conjunction with the CTC effort can be downloaded
from the CTC website CTC (http://www.iccsafe.org/cs/CTC/Pages/default.aspx).

Cost Impact: Will increase the cost of construction
The required separation is already a federal requirement. Retroactive sprinklering below the level of exit discharge is already
required for nursing homes, per federal regulation. Sprinklering below the LED will be an impact for those hospitals that did not
do this today.
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F250-16 : 1105.2
(NEW)WILLIAMS11994
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal was disapproved based upon concerns with how parking garages are addressed in the
exception. In particular if a building or portion thereof is required to be equipped with a sprinkler system throughout there was
concern how this exception would work with that concept.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org) requests Approve
as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
1105.9 Group I-2 automatic sprinkler system. An automatic sprinkler system installed in accordance with Section 903.3.1.1
shall be provided throughout the floor containing existing the Group I-2 fire area. The sprinkler system shall be provided
throughout the floor where the Group I-2 occupancy is located, and in on all floors between the Group I-2 occupancy fire area
and the nearest level of exit discharge, the level of exit discharge and all floors below the level of exit discharge.
Exception: Floors classified as an open parking garage are not required to be sprinklered.
Commenter's Reason: The committee stated that the proposal was disapproved based upon concerns with how parking
garages are addressed in the exception. In particular if a building or portion thereof is required to be equipped with a sprinkler
system throughout there was concern how this exception would work with that concept.
Section 1105 is applicable to Group I-2 facilities that are so old that they are not fully sprinklered. This requirement would not
be applicable to facilities that are new construction or a change of occupancy. In addition, there are many examples of where
open parking garages are not required to be sprinklered in new construction. The fire hazard in open parking garages is so
limited that it does not warrant a requirement to retroactively add sprinklers at this time.
The modification is intended to remove superfluous language.

F250-16
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F251-16
IFC: 1105.4.2.
Proposed Change as Submitted
Proponent : Tony Crimi, International Firestop Council, representing International Firestop Council (tcrimi@sympatico.ca)
2015 International Fire Code
Delete and substitute as follows:
1105.4.2 Fire-resistance rating. Unless required elsewhere in this code, corridor walls are not required to have a fireresistance rating.
Corridor walls that were installed as fire-resistance rated assemblies in accordance with the applicable codes under which the
building was constructed, remodeled, or altered shall be maintained.
Exception: Where approved by the code official, in buildings sprinklered in accordance with Section 903.3.1.1 of the
International Building Code, the required fire resistance ratings of corridor walls shall be permitted to meet the requirements of
the current building code. The building is also required to meet the other applicable requirements of the International Building
Code. Plans, investigation and evaluation reports, and other data shall be submitted indicating which building elements and
materials the applicant is requesting the code official to review and approve for determination of applying the current building
code fire-resistance ratings. Any special construction features, including fire-resistance-rated assemblies and smoke-resistive
assemblies, conditions of occupancy, means of-egress conditions, fire code deficiencies, approved modifications or approved
alternative materials, design and methods of construction, and equipment applying to the building that impact required fireresistance ratings shall be identified in the evaluation reports submitted.
Reason: The existing language is problematic, in that this language assumes that the Group I-2 fire area is sprinklered, and
therefore seeks to take advantage of sprinkler tradeoffs in the IBC, but does not mandate the installation of automatic
sprinklers, nor mandate that the building was originally designed as a sprinklered building. It is also problematic in that the
statement "Where permitted elsewhere in this code .." requires the Fire Code official and Building Owner to research the entire
IFC to look for situations where this exception might be prohibited. This proposal modifies the section to tell users of the IFC
what is required, what is permitted, and when. This clarity should aid both compliance and enforcement.
This proposals uses the same approach that was approved in Section 803.6 of the International Existing Building Code during
the previous code development cycle, via code change EB26-13. The concept is that once a building without sprinkler
protection has been sprinklered throughout, whether due to renovations or retroactive code application, the designer should be
permitted to take advantage of some of the sprinkler trade-offs that are allowed for new construction, such as the allowance for
healthcare corridors to be smoke partitions instead of needing to be fire partitions. Corridors in I-2 occupancies were required
to be fire partitions for decades in non-sprinklered hospitals, and also in sprinklered hospitals built to one of the legacy codes.
The issue that this code article needs to properly and accurately address is how to provide for that application of code and
ensure a proper review by the building code official is performed to ensure there are no impediments to granting an approval
that may result in the reduction of existing levels of protection to below the level of safety provided by the current building code.
This proposal attempts to provide a mechanism for that process by adding a new section to the IFC which is adapted,
essentially verbatim, from Section 803.6 of the IEBC. The suggested language provides that once an existing building is
sprinklered throughout and meets the other fire protection requirements of the IBC, plans, investigation and evaluation reports,
and other data can be submitted seeking approval of the code official for the re-assignment of the original fire-resistance rating
for corridors down to zero (i.e. smoke resistance only).
It should be noted that, according to the NFPA "Report on Fires in Health Care Facilities" published November 2012, between
2006 and 2010, Sprinklers were present in only 55% of reported health care fires1. Although those statistics for fires 5-10
years ago may not precisely gauge the exact proportion of healthcare facilities without sprinklers today, the fact remains that a
substantial number of existing I-2 occupancies are not sprinklered throughout. Revising this code article to lay out a clear path
for reducing the required fire resistance rating of corridors can only assist in incentivizing older hospitals to have sprinklers
retrofitted as soon as possible.
For reference, the language in 2015 IEBC is provided as follows2:
"803.6 Fire-resistance ratings. Where approved by the code official, buildings where an automatic sprinkler system installed
in accordance with Section 903.3.1.1 or 903.3.1.2 of the International Building Code has been added, and the building is now
sprinklered throughout, the required fire resistance ratings of building elements and materials shall be permitted to meet the
requirements of the current building code. The building is required to meet the other applicable requirements of the
International Building Code.
Plans, investigation and evaluation reports, and other data shall be submitted indicating which building elements and materials
the applicant is requesting the code official to review and approve for determination of applying the current building code fireresistance ratings. Any special construction features, including fire-resistance-rated assemblies and smoke-resistive
assemblies, conditions of occupancy, means-of-egress conditions, fire code deficiencies, approved modifications or approved
alternative materials, design and methods of construction, and equipment applying to the building that impact required fire-
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resistance ratings shall be identified in the evaluation reports submitted."

1
Bibliography: Source: NFPA "Fires in Health Care Facilities" Author: Marty Ahrens Issued: November 2012, National Fire
Protection Association Fire Analysis and Research Division
2
2015 International Existing Building Code®, INTERNATIONAL CODE COUNCIL, INC., Date of First Publication: May 30,
2014

Cost Impact: Will not increase the cost of construction
This proposal permits alternatives which are consistent with existing requirements of the IEBC, and the intent of the IFC with
regards to maintenance of fire protection features of buildings.
F251-16 :
1105.4.2CRIMI13123
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Although the exception comes from the IEBC the exception was felt to be too complex. In addition, Section
1103.1 exception 1 already addresses this allowance in the IEBC and the language does not need to be duplicated in the IFC.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Tony Crimi, representing International Firestop Council (tcrimi@sympatico.ca); John Williams, CBO,
representing Adhoc Health Care Committee (AHC@iccsafe.org) requests Approve as Modified by this Public
Comment.
Replace Proposal as Follows:
2015 International Fire Code
1105.4.2 Fire-resistance rating. Unless required elsewhere in this code, corridor walls are not required to have a fireresistance rating. Corridor walls that were installed as fire-resistance rated assemblies in accordance with the applicable
codes under which the building was constructed, remodeled, or altered shall be maintained unless modified in accordance with
the International Existing Building Code.
Commenter's Reason:
CRIMI: IFC 1105 is titled "Fire Resistance Ratings". IFC 1105.1 already states that "Where the provisions of this chapter
conflict with the construction requirements that applied at the time of construction, the most restrictive provision shall apply."
1105.4.2 currently states that unless required elsewhere in the IFC, corridor walls are not required to have a fire-resistance
rating. In some jurisdictions, legacy codes did require corridor walls to have a fire resistance rating for these occupancies.
IFC 1103.1 already requires that existing buildings comply with not less than the minimum provisions specified in Table 1103.1.
It also requires that the provisions of this chapter cannot be construed to allow the elimination of fire protection systems or a
reduction. The statement in 1105.4.2, as currently written, is either redundant, or misleading. In either case, it requires
clarification.
This proposed revision clarifies the existing situation, and provides guidance to code users and code officials by referring to the
requirements that were added to section 803.6 of the 2015 edition of the IEBC by EB26-13.
WILLIAMS: This proposed language adds clarity to the code and simplifies the original proposal. In new construction, with
sprinkler systems, corridors in hospitals and nursing homes are not required to be rated. This provides direction for code
officials and fire officials as what to do in hospitals that have added sprinkler systems and have existing corridor walls and
openings that resist the passage of smoke or are fire-resistance rated. There has been confusion on if those corridor walls are
required to be maintained. This also provides a link back to the IEBC in case a facility wants to make revisions to existing rated
corridor walls. Facilities have to have a discussion with the code official if they want to make a change.
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F251-16
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F252-16
IFC: 1105.4.3.
Proposed Change as Submitted
Proponent : Tony Crimi, International Firestop Council (tcrimi@sympatico.ca)
2015 International Fire Code
Revise as follows:
1105.4.3 Corridor wall continuity. Corridor walls maintained as smoke partitions shall extend from the top of the foundation or
floor below to one of the following:
1. The underside of the floor or roof sheathing, deck or slab above.
2. The underside of a ceiling above where the ceiling membrane is constructed to limit the passage of smoke.
3. The underside of a lay-in ceiling system where the ceiling system is constructed to limit the passage of smoke and
where the ceiling tiles weigh not less than 1 pound per square foot (4.88 kg/m2)of tile.
Reason: The language of this section clearly describes the criteria and requirements for smoke partitions. This condition
would be appropriate where Group I-2 hospitals are sprinklered. However, the language in this new section (added to 2015
code) would also incorrectly apply to non-sprinklered Group I-2, even where corridor walls have been constructed as fire
partitions, smoke barriers or fire barriers, and would be required as part of a building's overall fire safety design.
According to the NFPA "Report on Fires in Health Care Facilities" published November 2012, between 2006 and 2010,
Sprinklers were present in only 55% of reported health care fires1. Although those statistics for fires 5-10 years ago may not
precisely gauge the exact proportion of healthcare facilities without sprinklers today, the fact remains that many existing I-2
occupancies are not sprinklered.
The practice of constructing corridor walls in Group I-2 hospitals as fire partitions existed for many years in the legacy codes,
as a means of providing safe harbor for patients. The corridor walls may still be required to be maintained as fire partitions,
based on other conditions present (sprinklers, conformance of other fire safety features to the current building code). The
continuity requirements of 1105.4.3, as added to the 2015 IFC, would void the fire resistance provided by an existing and
required fire partition. Additionally, a corridor wall might also serve as part of a required smoke barrier (1-hr rated construction)
or as a fire barrier providing incidental use separation. It is incorrect to state that the continuity of any and all corridor walls
should therefore be to extend only to a ceiling that limits the passage of smoke. Some corridor walls will need to have the
continuity required of the assembly that it is designed to be (smoke barrier, fire partition, fire barrier).
Compartmentation using construction to contain fire risks protect patients in place reduces the need for relocation or
evacuation and allows for a continuation of medical care. This level of protection cannot be permitted to be removed without
additional measures being employed, or without investigation, evaluation reports, and other data indicating approved
modifications or approved alternative materials, design and methods of construction, and equipment applying to the building
that impact required fire-resistance ratings shall be identified in the evaluation reports submitted

Bibliography: 1 Source: NFPA "Fires in Health Care Facilities" Author: Marty Ahrens Issued: November 2012, National Fire
Protection Association Fire Analysis and Research Division
Cost Impact: Will not increase the cost of construction
Applies only to corridor walls maintained as smoke partitions. Other assembly types are governed elsewhere in the IFC.
F252-16 :
1105.4.3CRIMI13132
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
1105.4.3 Corridor wall continuity. Corridor walls not required to be maintained as smoke partitions in accordance with
703.1.2 or 703.1.3 shall extend from the top of the foundation or floor below to one of the following:
1. The underside of the floor or roof sheathing, deck or slab above.
2. The underside of a ceiling above where the ceiling membrane is constructed to limit the passage of smoke.
3. The underside of a lay-in ceiling system where the ceiling system is constructed to limit the passage of smoke and where
the ceiling tiles weigh not less than 1 pound per square foot (4.88 kg/m2)of tile.
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Committee Reason: This proposal was approved based upon the addition of the modification which focuses more specifically on
walls that are not smoke rated or fire rated. This was the original intent that needed to be clarified. the modification makes this
more clear by excluding those walls already regulated by Section 703.1.2 or 703.1.3.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Disapprove.
Commenter's Reason: The original proposal, along with the Approved as Modified version, needs to be Disapproved.
The application of IFC Chapter 11 is to provide the minimum acceptable level of protection in existing buildings. IFC Section
1101.2 provides the intent for Chapter 11 as follows:
The intent of this chapter is to provide a minimum degree of fire and life safety to persons occupying existing buildings by
providing minimum construction requirements where such existing buildings do not comply with the minimum requirements
of the IBC.
Additionally, IFC Section 1105.1 states:
Where the provisions of this chapter conflict with the construction requirements that applied at the time of construction, the
most restrictive provision shall apply.
The application of Section 1105.4.3 is to require that all corridor walls meet these minimum requirements. In newer buildings,
where the walls are constructed as fire partitions, those requirements will exceed the requirements in Section 1105.4.3. Where
that occurs, Section 1105.1 states that the more restrictive applies which would require maintaining the wall as a fire partition.
Adding this language into this section, only complicates the section forcing the user to refer back to Chapter 7. Where in
actuality, the walls must meet these requirements regardless of whether they must comply with Sections 703.1.2 or 703.1.3.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

F252-16
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F258-16
2201.1, 2203.1 (New), 2203.2 (New), 2203.1, 2203.2, 2204, 2204.1; IBC 426.1
Proposed Change as Submitted
Proponent : Robert Davidson, Davidson Code Concepts, LLC, representing Self (rjd@davidsoncodeconcepts.com)
2015 International Fire Code
SECTION 2201 GENERAL
Revise as follows:
2201.1 Scope. The equipment, processes and operations involving dust explosion hazards shall comply with the provisions of
this chapter code and NFPA 652.
2201.2 Permits. Permits shall be required for combustible dust-producing operations as set forth in Section 105.6.
SECTION 2203 PRECAUTIONS
Add new text as follows:
2203.1 Owner responsibility. The owner or operator of a facility with operations that manufacture, process, blend, convey,
repackage, generate,or handle potentially combustible dusts or combustible particulate solids shall be responsible for
compliance with the provisions of this code and NFPA 652.

2203.2 Dust hazard analysis (DHA). The requirements of NFPA 652 apply to all new and existing facilities and operations
with potentially combustible dust. Existing facilities shall have a Dust Hazards Analysis (DHA) completed in accordance with
Section 7.1.2 of NFPA 652.
The fire code official shall order a dust hazard analysis to occur sooner if a combustible dust hazard has been identified in a
facility that has not previously performed an analysis.
Revise as follows:
2203.1 2203.3 Sources of ignition. No change to text.
2203.2 2203.4 Housekeeping. No change to text.
SECTION 2204 EXPLOSION PROTECTION ADDITIONAL REQUIREMENTS
2204.1 Standards Specific hazards standards. Thefire code official is authorized to enforce applicable provisions of the
industry- or commodity-specific codes and standards listed in Table 2204.1 to prevent shall be complied with based upon the
identification and control dust explosions evaluation of the specific fire and deflagration hazards that potentially exist at a
facility.
TABLE 2204.1
EXPLOSION PROTECTION STANDARDS
STANDARD
NFPA 61
NFPA 69
NFPA 70
NFPA 85
NFPA 120
NFPA 484
NFPA 654
NFPA 655
NFPA 664

SUBJECT
Standard for the Prevention of Fires and Dust Explosions in Agricultural and Food Processing Facilities
Standard on Explosion Prevention Systems
National Electrical Code
Boiler and Combustion System Hazards Code
Standard for Fire Prevention and Control in Coal Mines
Standard for Combustible Metals
Standard for Prevention of Fire and Dust Explosions from the Manufacturing, Processing and Handling
of Combustible Particulate Solids
Standard for the Prevention of Sulfur Fires and Explosions
Standard for the Prevention of Fires and Explosions in Wood Processing and Woodworking Facilities

2015 International Building Code
CHAPTER 4 SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY
SECTION [F] 426 COMBUSTIBLE DUSTS, GRAIN PROCESSING AND STORAGE
426.1 Combustible dusts, grain processing and storage. The provisions of Sections 426.1.1 through 426.1.7 shall apply to
buildings in which materials that produce combustible dusts are stored or handled. Buildings that store or handle combustible
dusts shall comply with NFPA 652 and the applicable provisions of NFPA 61, NFPA 85, NFPA 120, NFPA 484, NFPA 654, NFPA
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655 and NFPA 664 and the International Fire Code.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Add the standard to both the IFC and the IBC
NFPA 652 - 2016 THE FUNDAMENTALS OF COMBUSTIBLE DUST
http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=652 (http://www.nfpa.org/codesand-standards/document-information-pages?mode=code&code=652)
Reason: NFPA has developed a new dust standard, , NFPA 652 THE FUNDAMENTALS OF COMBUSTIBLE DUST, to serve
as the fundamental standard for assessing the hazard of combustible dusts or particulates at a facility and the conducting of a
dust hazard analysis to quantify the hazard and identify remedial actions and protections levels. The purpose of this proposal is
to add NFPA 652 to both the IFC and IBC as the lead standard to apply to potential dust hazards.
Cost Impact: Will not increase the cost of construction
For facilities already in compliance with current standards of care there should be no increase in cost.
F258-16 : 2201.1DAVIDSON13523
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The proposal was approved as a reference to the new NFPA standard 652 is necessary. This reference will
provide more information on determining dust hazards and coordination with NFPA is important. There were some concerns about
how this new standard would work with the more industry standards. For instance NFPA 664 is better for wood than potentially a
more general reference to NFPA 652.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Davidson, Davidson Code Concepts, LLC, representing Self (rjd@davidsoncodeconcepts.com);
Gregory Keith (grkeith@mac.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
2203.2 Dust hazard analysis (DHA). The requirements of NFPA 652 apply to all new and existing facilities and operations with
potentially a combustible dust hazard. Existing facilities shall have a Dust Hazards Analysis (DHA) completed in accordance
with Section 7.1.2 of NFPA 652.
The fire code official shall be be authorized to order a dust hazard analysis to occur sooner if a combustible dust hazard has
been identified in a facility that has not previously performed an analysis.
2204.1 Specific hazards standards. The the industry- or commodity-specific codes and standards listed in Table 2204.1
shall be complied with based upon the identification and evaluation of the specific fire and deflagration hazards that potentially
exist at a facility.
Commenter's Reason: The purpose of this public comment is to clarify application of the new requirements.
The word "potentially' has been struck from Section 2203.2 and new language added to clarify that it is a combustible dust
"hazard" that is the target of the language. You could have comustible dust present without being a hazard, such as in bags in a
storage facility.
The wording "be authorized to" has been added after the word "shall" in the second paragraph of Section 2203.2 to clarify that
the intent is to give the fire code authority to act, not to command the fire code official to act.
The word "potentially" is struck from Section 2204.1. These referenced standards are applied after the combustible dust hazard
has been confirmed.
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Proponent : Veronica Tinney, U.S. Chemical Safety and Hazard Investigation Board, representing US Chemical
Safety Board (veronica.tinney@csb.gov) requests Approve as Submitted.
Commenter's Reason: The U.S. Chemical Safety and Hazard Investigation Board (CSB) made the following recommendation
to the International Code Council (ICC) as a result of the CSB's Hoeganaes Corporation investigation. The full report is
available at: http://www.csb.gov/hoeganaes-corporation-fatal-flash-fires/.
CSB Recommendation No. 2011-4-I-TN-R4: Revise IFC Chapter 22 Combustible Dust Producing Operations; Section 2204.1
Standards, to require mandatory compliance and enforcement with the detailed requirements of the NFPA standards cited in
the chapter, including NFPA 484.
Proposal F258-16, submitted by Robert Davidson, accomplishes the intent of the CSB's recommendation by stating that the
codes and standards in Table 2204.1, of which NFPA 484 is included, shall be complied with based upon the identification and
evaluation of specific fire and deflagration hazards from combustible dusts that could potentially exist at a facility. As Mr.
Davidson's proposal would accomplish the intent of the CSB's recommendation, the CSB supports proposal F258-16 as a
change to the next edition of the IFC.

Bibliography: Hoeganaes Corporation: Gallatin, TN: Metal Dust Flash Fires and Hydrogen Explosion. 2011-4-I-TN.
US Chemical Safety and Hazard Investigation Board. 2011. Available at: http://w w w .csb.gov/hoeganaescorporationfatal-flash-fires/
F258-16
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F269-16
IFC: 2307.2, 2307.2.1, 2307.2.2.
Proposed Change as Submitted
Proponent : Bruce Swiecicki, representing National Propane Gas Association (bswiecicki@npga.org)
2015 International Fire Code
2307.2 Approvals. Storage vessels and equipment used for the storage or dispensing of LP-gas shall be approved or listed in
accordance with Sections 2307.2.1 and 2307.2.2.
Revise as follows:
2307.2.1 Approved equipment. Containers, dispensers, pressure relief devices (including pressure relief valves), pressure
regulators and piping for LP-gas shall be approved.
2307.2.2 Listed equipment. Hoses, hose connections, vehicle fuel connections, dispensers installed in accordance with
2307.7, LP-gas pumps and electrical equipment used for LP-gas shall be listed.
Reason: The vast majority of LP-gas motor fuel dispensers in use today are not listed units. However, these dispensers are
not available to the general public to refuel its vehicles. They are installed at private companies for use with fleet vehicles or at
propane bulk plants for filling portable motor fuel cylinders used with forklift trucks, lawn mowers and vehicles. Requiring these
dispensers to be "approved" rather than "listed" allows for their continued installation and use. The code official is able to
approve the installation whether the "packaged" dispenser system itself is listed or not, using the requirements in Section 2307
and Chapter 61 of the IFC, as well as referenced standard NFPA 58 "LP-Gas Code." These references provide all the
necessary requirements for approving the installation of a LP-gas dispenser. The individuals that use these dispensers are
properly trained on the hazards of LP-gas and the safe use of the filling equipment.
Dispensers may also be located at public refueling stations (gasoline stations) along with other fuels. We are proposing that for
these applications, propane dispenser systems must be listed units to make them equivalent to the units that are being installed
for self-service gasoline and diesel applications. These units would be factory-assembled with a storage container, pump,
meter and dispenser hose and hose end valve on a common base or skid and shipped to the site for installation as a packaged
unit. Or, they may be assembled at a factory and fully contained within a cabinet, shipped to the site for installation on an island
and served by a remote LP-gas tank, similar to gasoline dispensers, These dispensers are typically listed to Underwriters
Laboratories standard UL 495 "Standard for Power-Operated Dispensing Devices for LP-Gas."
Requiring dispensers to be "approved" rather than "listed" allows for the installation of the various dispenser configurations that
are being used today. The code official is able to approve the installation whether the dispenser itself is listed or not, using the
requirements in Section 2307 and Chapter 61 of the IFC, as well as referenced standard NFPA 58 "LP-Gas Code." These
references provide all the necessary requirements for approving the location of the installation and the equipment used in order
to achieve a code-complying installation.

Bibliography: [NFPA 58 Liquefied Petroleum Gas Code] [National Fire Protection Association] [2014]
[UL 495 Standard for Power-Operated Dispensing Devices for LP-Gas] [Underwriters Laboratories] [2000]

Cost Impact: Will not increase the cost of construction
This proposal will decrease the cost of construction because it will permit certain LP-gas dispensers to be installed without the
assembly having to be listed. The process of listing a piece of equipment involves testing the equipment and then subscribing
to a follow up inspection program. This can be a costly process and since certain LP-gas dispensers would not be required to
be listed, these costs would be avoided and therefore the cost of construction would DECREASE.
F269-16 :
2307.2.1SWIECICKI13049
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved as it was unclear why dispensers needed to be added to the list of approved
equipment. Also there were questions about the standard associated with this requirement.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Bruce Swiecicki, National Propane Gas Association, representing National Propane Gas Association
(bswiecicki@npga.org) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
2307.2 Approvals. Storage vessels and equipment used for the storage or dispensing of LP-gas shall be approved or listed in
accordance with Sections 2307.2.1 and 2307.2.2.
2307.2.1 Approved equipment. Containers, dispensers, pressure relief devices (including pressure relief valves), pressure
regulators and piping for LP-gas shall be approved.
2307.2.2 Listed equipment. Hoses, hose connections, vehicle fuel connections, dispensers installed at service stations, LPgas pumps and electrical equipment used for LP-gas shall be listed.
Commenter's Reason: LP-Gas dispensers installed at service stations which are open to the public are listed to UL 495
"Power Operated Dispensing Devices for LP-Gas." The scope of this standard does not include dispensing devices that are
installed at LP-gas bulk plants (used to fill forklift cylinders and fleet vehicles) and other private fleet vehicle fueling
installations. The scope of UL 495 reads as follows:
1 Scope
1.1 These requirements cover power-operated dispensing devices intended to be installed outside of buildings and used at
service stations for dispensing liquefied petroleum gas used as an engine fuel.
Approval of this public comment will correlate the text of the IFC with the scope of the listing standard to ensure that all LP-gas
dispensers installed at service stations are listed units, while recognizing that dispensers installed and used at LP-gas bulk
plants and private facilities are not within the scope of tUL 495 and therefore must be approved in accordance with 2307.2.1.

F269-16
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F273-16
IFC: 2311.7.
Proposed Change as Submitted
Proponent : Dan Bowerson, NGVAmerica, representing NGVAmerica Technology & Development Committee
(dbowerson@ngvamerica.org)
2015 International Fire Code
Revise as follows:
2311.7 Repair garages for vehicles fueled by lighter-than-air fuels. Repair garages for the conversion and repair of
vehicles that use CNG, liquefied natural gas (LNG), hydrogen or other lighter-than-air motor fuels shall be in accordance with
Sections 2311.7 through 2311.7.2.3 in addition to the other requirements of Section 2311.
Exceptions:
1. Repair garages where work is conducted only on vehicles that have been defueled and their systems purged with
nitrogen gas, and where standard operating procedures to document and maintain the fueling status throughout
repair operations are approved.
2. Repair garages where work is not performed on the fuel system and is limited to exchange of parts and
maintenance not requiring open flame or welding on the CNG-, LNG-, hydrogen- or other lighter-than-air-fueled
motor vehicle.
3. Repair garages for hydrogen-fueled vehicles where work is not performed on the hydrogen storage tank and is
limited to the exchange of parts and maintenance not requiring open flame or welding on the hydrogen-fueled
vehicle. During the work, the entire hydrogen fuel system shall contain a quantity that is less than 200 cubic feet
(5.6 m3) of hydrogen.
Reason: Based on the findings of the SANDIA Report (SAND2014-2342), the credible natural gas releases during LNG and
CNG vehicle maintenance operations are limited to about 128,700 BTUs of fuel over a very short time frame. The released
natural gas dissipates quickly and is typically ignitable from the point of release to no more than eight feet from that point.
These releases do not create an ignitable mixture at the ceiling of the facility due to rapid dispersion of the gas; and ventilation
above the normal ventilation rates of a typical repair has little or no impact on the dispersion. There has not been any reported
release of a full CNG cylinder due to any maintenance operation in the last 35 years of record keeping. In the 1990's there
were full cylinder releases due to faulty temperature activated pressure relief devices (TPRDs), but they have been eliminated
from the population and were not related to maintenance operations.
Additional information:
CNG, or gas phase LNG, released due to maintenance on the fuel lines and associated equipment without proper defueling
and purging of those systems: It is estimated that less than 150 cu.ft. of natural gas is released at varying pressures based on
the specific fuel system. Mitigation of the hazard associated with these releases is covered in the SANDIA Report, SAND20142342, which indicates the hazardous areas (extent of ignitable mixtures) and time to dispersion of released gas. The proposed
code change to 2311.7.1 will no longer require any increased ventilation to disperse natural gas from these releases since the
SANDIA report shows that ventilation has little or no impact on these small, short term hazards.

Bibliography: Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility Codes and Standards: Phase
1. SAND2014-2342. Ekoto, Blaylock, etc. 2014.
http://prod.sandia.gov/techlib/access-control.cgi/2014/142342.pdf

Cost Impact: Will not increase the cost of construction
This proposal will reduce the cost of operation. Because the vehicle will be defueled prior to entering the maintenance facility,
the facility will not need to be updated for work on vehicles fueled by lighter-than-air fuels.
F273-16 : 2311.7BOWERSON12977
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The new exception was a reasonable approach that would allow work on a vehicle, without compliance with
Sections 2311.7 through 2311.7.2.3, as long as proper defueling and purging occurs.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Dan Bowerson, representing NGVAmerica Technology & Development Committee
(dbowerson@ngvamerica.org); Ted Williams, representing American Gas Association (twilliams@aga.org) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
2311.7 Repair garages for vehicles fueled by lighter-than-air fuels. Repair garages for the conversion and repair of
vehicles that use CNG, liquefied natural gas (LNG), hydrogen or other lighter-than-air motor fuels shall be in accordance with
Sections 2311.7 through 2311.7.2.3 in addition to the other requirements of Section 2311.
Exceptions:
1. Repair garages where work is conducted only on vehicles that have been defueled and their systems purged with
nitrogen gas, and where standard operating procedures to document and maintain the fueling status throughout
repair operations are approved.
2. Repair garages where work is not performed on the fuel system and is limited to exchange of parts and
maintenance not requiring open flame or welding on the CNG-, LNG-, hydrogen- or other lighter-than-air-fueled
motor vehicle.
3. Repair garages for hydrogen-fueled vehicles where work is not performed on the hydrogen storage tank and is
limited to the exchange of parts and maintenance not requiring open flame or welding on the hydrogen-fueled
vehicle. During the work, the entire hydrogen fuel system shall contain a quantity that is less than 200 cubic feet
3
(5.6 m ) of hydrogen.
4. Repair garages for natural gas fueled vehilces where work is not being performed on the fuel storage tank, and is
limited to the exchange of parts and maintenance not requiring open flame or welding on the natural gas fueled
vehicle. During the work, the natural gas in the vehicle fuel tank shall contain a pressure of not more than 250 psi
at 70ºF.
Commenter's Reason:
BOWERSON: This proposal was submitted as Floor Modification, F273-16 Bowerson 2, but was not heard by committee. The
last exception would allow natural gas vehicles in the facility with limited amount of fuel (enough to drive the vehicle in/out of
the facility), so long as work is not being done on the storage tank, it is limited to the exchange of parts, and there is no open
flame or welding on the natural gas vehilce.
Based on the findings of the SANDIA Report (SAND2014-2342), the credible natural gas releases during LNG and CNG vehicle
maintenance operations are limited to about 128,700 BTUs of fuel over a very short time frame. The released natural gas
dissipates quickly and is typically ignitable from the point of release to no more than eight feet from that point. These releases
do not create an ignitable mixture at the ceiling of the facility due to rapid dispersion of the gas; and ventilation above the
normal ventilation rates of a typical repair has little or no impact on the dispersion. There has not been any reported release of
a full CNG cylinder due to any maintenance operation in the last 35 years of record keeping. In the 1990's there w ere full
cylinder releases due to faulty temperature activated pressure relief devices (TPRDs), but they have been eliminated from the
population and w ere not related to maintenance operations.
Additional information:
CNG, or gas phase LNG, released due to maintenance on the fuel lines and associated equipment without proper defueling
and purging of those systems: It is estimated that less than 150 cu.ft. of natural gas is released at varying pressures based on
the specific fuel system. Mitigation of the hazard associated w ith these releases is covered in the SANDIA Report, SAND20142342, w hich indicates the hazardous areas (extent of ignitable mixtures) and time to dispersion of released gas. The proposed
code change to 2311.7.1 w ill no longer require any increased ventilation to disperse natural gas from these releases since the
SANDIA report show s that ventilation has little or no impact on these small, short term hazards.
WILLIAMS: The additiional exception allows exception from Sections 2311.7 through 2311.7.2.3 in addition to the other
requirements of Section 2311.for maintenance activities on natural gas vehicles without overly restricting maintence operations
or requiring defueling as the approved proposal had provided. Hazards are controlled by limiting the list of maintenance
activities that might serve as potential ignition sources and limiting natural gas fuel volumes and pressures.
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Bibliography: Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility Codes and Standards: Phase
1. SAND2014-2342. Ekoto, Blaylock, etc. 2014.
http://prod.sandia.gov/techlib/access-control.cgi/2014/142342.pdf
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F275-16
105.7.13 (New), 202 (New), 2311.7, 2311.8
Proposed Change as Submitted
Proponent : Robert Davidson, Davidson Code Concepts, LLC, representing Quong & Associates, Inc./Toyota
(rjd@davidsoncodeconcepts.com); Martin Gresho (marty@fp2fire.com)
2015 International Fire Code
Add new text as follows:
105.7.13 Motor vehicle repair rooms and booths. A construction permit is required to install or modify a motor vehicle repair
room or booth. Maintenance performed in accordance with this code is not considered to be a modification and does
not require a permit.
SECTION 202 DEFINITIONS
MOTOR VEHICLE REPAIR ROOM. A room designed to accommodate motor vehicle repair operations, constructed in
accordance with the this code and separated from the remainder of the building by a minimum 1-hour fire barrier.
SECTION 202 DEFINITIONS
MOTOR VEHICLE REPAIR SPACE. An area in which lighter than air gaseous fuels may be present due to motor vehicle
repair operations. The fire code official is authorized to define the limits of the motor vehicle repair space in any specific case.
SECTION 202 DEFINITIONS
MOTOR VEHICLE REPAIR BOOTH. A mechanically exhausted appliance of varying dimensions and construction provided to
enclose or accommodate motor vehicle repair operations and to confine and limit the escape of lighter than air gaseous fuels.
CHAPTER 23 MOTOR FUEL-DISPENSING FACILITIES AND REPAIR GARAGES
SECTION 2311 REPAIR GARAGES
Revise as follows:
2311.7 Repair garages for vehicles fueled by lighter-than-air fuels. Repair garages
The room, motor vehicle repair booth, or motor vehicle repair space containing repair garage activities for the conversion and
or repair of vehicles that use CNG, liquefied natural gas (LNG), hydrogen or other lighter-than-air motor fuels shall be in
accordance with Sections 2311.7 through 2311.7.2.3 2311.7.8 in addition to the other requirements of Section 2311.
Exceptions:
1. Repair garages where work is not performed on the fuel system and is limited to exchange of parts and
maintenance not requiring open flame or welding on the CNG-, LNG-, hydrogen- or other lighter-than-air-fueled
motor vehicle.
2. Repair garages for hydrogen-fueled vehicles where work is not performed on the hydrogen storage tank and is
limited to the exchange of parts and maintenance not requiring open flame or welding on the hydrogen-fueled
vehicle. During the work, the entire hydrogen fuel system shall contain a quantity that is less than 200 cubic feet
3
(5.6 m ) of hydrogen.
Add new text as follows:
2311.7.1 Motor vehicle repair rooms Motor vehicle repair rooms shall be enclosed with not less than 1-hour fire barriers
constructed in accordance with Section 707 of the International Building Code, or horizontal assemblies constructed in
accordance with Section 711 of the International Building Code, or both, with 1-hour rated opening protectives.
2311.7.2 Motor vehicle repair booths The design and construction of motor vehicle repair booths shall be in accordance
with Sections 2311.7.2.1 through 2311.7.2.4.
2311.7.2.1 Construction Motor vehicle repair booths shall be constructed of approved noncombustible materials. Where walls
or ceiling assemblies are constructed of sheet metal, single-skin assemblies shall be no thinner than 0.0478 inch (18 gage) (1.2
mm) and each sheet of double-skin assemblies shall be no thinner than 0.0359 inch (20 gage) (0.9 mm). Structural sections of
motor vehicle repair booths are allowed to be sealed with latex-based or similar caulks and sealants.
2311.7.2.2 Surfaces The interior surfaces of motor vehicle repair booths shall be constructed so as to permit the free passage
of exhaust air from all parts of the interior.
2311.7.2.3 Means of egress Means of egress shall be provided in accordance with Chapter 10.
Exception: Means of egress doors from premanufactured motor vehicle repair booths shall be not less than 30 inches (762
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mm) in width by 80 inches (2032 mm) in height
2311.7.2.4 Clear space Motor vehicle repair booths shall be installed so that all parts of the booth are readily accessible for
cleaning. A clear area of not less than 3 feet (914 mm) wide shall be maintained on all sides of the motor vehicle repair booth.
This clear area shall be kept free of any storage or combustible construction.
Exceptions:
1. This requirement shall not prohibit locating a motor vehicle repair booth closer than 3 feet (914 mm) to or directly against an
interior partition, wall or floor/ceiling assembly that has a fire-resistance rating of not less than 1 hour, provided the motor
vehicle repair booth can be adequately maintained and cleaned.
2. This requirement shall not prohibit locating a motor vehicle repair booth closer than 3 feet (914 mm) to an exterior wall or a
roof assembly, provided the wall or roof is constructed of noncombustible material and the motor vehicle repair booth can be
adequately maintained and cleaned.
2311.7.3 Motor vehicle repair spaces Where such spaces are not separately enclosed, noncombustible spray curtains shall
be provided to restrict the spread of flammable gases.
2311.7.4 Fire Protection Motor vehicle repair booths or spaces installed in a room or area protected by an automatic
sprinkler system shall have the protection extended to include the inside of the motor vehicle repair booth or space.
2311.7.5 Fire extinguishers Portable fire extinguishers complying with Section 906 shall be provided for motor vehicle repair
rooms, motor vehicle repair booths, or motor vehicle repair spaces.
2311.7.1 2311.7.6 Ventilation. Repair garages used for the repair of natural gas- or hydrogen-fueled vehicles shall be
provided with an approved mechanical ventilation system. The mechanical ventilation system shall be in accordance with the
International Mechanical Code and Sections 2311.7.1.1 and 2311.7.1.2.
Exception: Repair garages with natural ventilation when approved.
2311.7.2 2311.7.7 Gas detection system. No change to text.
Revise as follows:
2311.8 2311.7.8 Defueling equipment required at vehicle maintenance and repair facilities. Facilities for repairing or
replacing hydrogen fuel systems tanks on hydrogen-fueled vehicles shall have equipment to defuel vehicle storage tanks.
Where work must be performed on a vehicle's fuel storage tank for the purpose of maintenance, repair or cylinder certification,
defueling and purging shall be conducted in accordance with Section 2309.6 and NFPA 2.
Reason: The purpose of this proposal is to limit the impact of application of the enhanced requirements necessary for the
repair of vehicles that use CNG, liquefied natural gas (LNG), hydrogen or other lighter-than-air motor fuels.
As currently written an entire motor vehicle repair facility must be constructed or renovated to these increased requirements
even if a single bay space out of many is all that is required to service such vehicles.
The new language provides that the requirements apply to the room, which could be the entire service bay area or a room
separated by 1 hour construction methods, to a motor vehicle repair booth, or a motor vehicle repair area. The requirements for
the motor vehicle repair room/booth/area options have been copied from relevant portions of existing language in the IFC for
spray finishing and modified for this application. The concept is the same, limit any increased hazard to a specific space
(room/booth/area) and protect that limited area. The hazard presented by servicing lighter-than-air motor fuel vehicles is much
less than flammable spray finishing. The motor vehicle repair booth could be prefabricated or field constructed as long as it
meets the specified requirements.
This new option enhances the ease of acceptance of alternative motor fuels while properly addressing the additional hazards
these vehicles may present with no reduction in the level of protection currently required to be met.
The language in the proposal closely mirrors the following existing language for spray rooms/booths/areas.
International Fire Code
2404.2 Location of spray-finishing operations.
Spray-finishing operations conducted in buildings used for Group A, E, I or R occupancies shall be located in a spray room
protected with an approved automatic sprinkler system installed in accordance with Section 903.3.1.1 and separated vertically
and horizontally from other areas in accordance with the International Building Code. In other occupancies, spray-finishing
operations shall be conducted in a spray room, spray booth or spraying space approved for such use.
Exceptions:
1. Automobile undercoating spray operations and spray-on automotive lining operations conducted in areas with approved
natural or mechanical ventilation shall be exempt from the provisions of Section 2404 when approved and where utilizing Class
IIIA or IIIB combustible liquids.
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2. In buildings other than Group A, E, I or R occupancies, approved limited spraying space in accordance with Section 2404.9.
3. Resin application areas used for manufacturing of reinforced plastics complying with Section 2409 shall not be required to be
located in a spray room, spray booth or spraying space.
2404.3 Design and construction.
Design and construction of spray rooms, spray booths and spray spaces shall be in accordance with Sections 2404.3.1
through 2404.3.3.1.
2404.3.1 Spray rooms.
Spray rooms shall be constructed and designed in accordance with Section 2404.3.1.1 and the International Building Code,
and shall comply with Sections 2404.4 through 2404.8.
2404.3.1.1 Floor.
Combustible floor construction in spray rooms shall be covered by approved, noncombustible, nonsparking material, except
where combustible coverings, including but not limited to thin paper or plastic and strippable coatings, are utilized over
noncombustible materials to facilitate cleaning operations in spray rooms.
2404.3.2 Spray booths.
The design and construction of spray booths shall be in accordance with Sections 2404.3.2.1 through 2404.3.2.6, Sections
2404.4 through 2404.8 and NFPA 33.
2404.3.2.1 Construction.
Spray booths shall be constructed of approved noncombustible materials. Aluminum shall not be used. Where walls or ceiling
assemblies are constructed of sheet metal, single-skin assemblies shall be no thinner than 0.0478 inch (18 gage) (1.2 mm) and
each sheet of double-skin assemblies shall be no thinner than 0.0359 inch (20 gage) (0.9 mm). Structural sections of spray
booths are allowed to be sealed with latex-based or similar caulks and sealants.
2404.3.2.2 Surfaces.
The interior surfaces of spray booths shall be smooth; shall be constructed so as to permit the free passage of exhaust air from
all parts of the interior, and to facilitate washing and cleaning; and shall be designed to confine residues within the booth.
Aluminum shall not be used.
2404.3.2.3 Floor.
Combustible floor construction in spray booths shall be covered by approved, noncombustible, nonsparking material, except
where combustible coverings, including but not limited to thin paper or plastic and strippable coatings, are utilized over
noncombustible materials to facilitate cleaning operations in spray booths.
2404.3.2.4 Means of egress.
Means of egress shall be provided in accordance with Chapter 10.
Exception: Means of egress doors from premanufactured spray booths shall be not less than 30 inches (762 mm) in width by 80
inches (2032 mm) in height.
2404.3.2.5 Clear space.
Spray booths shall be installed so that all parts of the booth are readily accessible for cleaning. A clear space of not less than 3
feet (914 mm) shall be maintained on all sides of the spray booth. This clear space shall be kept free of any storage
or combustible construction.
Exceptions:
1. This requirement shall not prohibit locating a spray booth closer than 3 feet (914 mm) to or directly against an interior
partition, wall or floor/ceiling assembly that has a fire-resistance rating of not less than 1 hour, provided the spray booth can be
adequately maintained and cleaned.
2. This requirement shall not prohibit locating a spray booth closer than 3 feet (914 mm) to an exterior wall or a roof assembly,
provided the wall or roof is constructed of noncombustible material and the spray booth can be adequately maintained and
cleaned.
International Building Code
SECTION 416
APPLICATION OF FLAMMABLE FINISHES
[F] 416.1 General.
The provisions of this section shall apply to the construction, installation and use of buildings and structures, or parts thereof,
for the application of flammable finishes. Such construction and equipment shall comply with the International Fire Code.
[F] 416.2 Spray rooms.
Spray rooms shall be enclosed with not less than 1-hour fire barriers constructed in accordance with Section 707 or horizontal
assemblies constructed in accordance with Section 711, or both. Floors shall be waterproofed and drained in an approved
manner.
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[F] 416.2.1 Surfaces.
The interior surfaces of spray rooms shall be smooth and shall be so constructed to permit the free passage of exhaust air from
all parts of the interior and to facilitate washing and cleaning, and shall be so designed to confine residues within the room.
Aluminum shall not be used.
[F] 416.2.2 Ventilation.
Mechanical ventilation and interlocks with the spraying operation shall be in accordance with the International Mechanical
Code.
[F] 416.3 Spraying spaces.
Spraying spaces shall be ventilated with an exhaust system to prevent the accumulation of flammable mist or vapors in
accordance with the International Mechanical Code. Where such spaces are not separately enclosed, noncombustible spray
curtains shall be provided to restrict the spread of flammable vapors.
[F] 416.3.1 Surfaces.
The interior surfaces of spraying spaces shall be smooth and continuous without edges; shall be so constructed to permit the
free passage of exhaust air from all parts of the interior and to facilitate washing and cleaning; and shall be so designed to
confine residues within the spraying space. Aluminum shall not be used.
[F] 416.4 Spray booths.
Spray booths shall be designed, constructed and operated in accordance with the International Fire Code
[F] 416.5 Fire protection.
An automatic sprinkler system or fire-extinguishing system shall be provided in all spray, dip and immersing spaces and storage
rooms and shall be installed in accordance with Chapter 9.
SPRAY BOOTH. A mechanically ventilated appliance of varying dimensions and construction provided to enclose or
accommodate a spraying operation and to confine and limit the escape of spray vapor and residue and to exhaust it safely.
SPRAY ROOM. A room designed to accommodate spraying operations, constructed in accordance with the International
Building Code and separated from the remainder of the building by a minimum 1-hour fire barrier.
SPRAYING SPACE. An area in which dangerous quantities of flammable vapors or combustible residues, dusts or deposits are
present due to the operation of spraying processes. The fire code official is authorized to define the limits of the spraying space
in any specific case.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction and will likely reduce the cost of construction by limiting the impact of
the additional code requirements for these motor vehicles.
F275-16 : 2311.7DAVIDSON12767
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal was disapproved based upon concerns with the definitions as proposed and the fact that this
concept is just now being addressed within NFPA 2. In addition there was a preference to F276-16 which makes a more broad
reference to NFPA 2.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Davidson, Davidson Code Concepts, LLC, representing Quong & Associates, Inc./Toyota
(rjd@davidsoncodeconcepts.com); Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
SECTION 202 MOTOR VEHICLE REPAIR ROOM.
A room designed to accommodate motor vehicle repair operations, constructed in accordance with the this code and separated
from the remainder of the building by a minimum 1-hour fire barrier.
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SECTION 202 MOTOR VEHICLE REPAIR SPACE.
An area in which lighter than air gaseous fuels may be present due to motor vehicle repair operations. The fire code official is
authorized to define the limits of the motor vehicle repair space in any specific case.
SECTION 202 MOTOR VEHICLE REPAIR BOOTH.
A mechanically exhausted appliance of varying dimensions and construction provided to enclose or accommodate motor
vehicle repair operations and to confine and limit the escape of lighter than air gaseous fuels.
2311.7.2.1 Construction Motor vehicle repair booths shall be constructed of approved noncombustible materials. Where walls
or ceiling assemblies are constructed of sheet metal, single-skin assemblies shall be no thinner than 0.0478 inch (18 gage) (1.2
mm) and each sheet of double-skin assemblies shall be no thinner than 0.0359 inch (20 gage) (0.9 mm). Structural sections of
motor vehicle repair booths are allowed to shall be sealed with latex-based or similar caulks and sealants in an approved
manner.
Commenter's Reason: This public comments asks that you overturn the committee decision to disapprove and to approve
the proposal as modified by this public comment.
During testimony and committee discussion the main reason for the disapproval was that the language belongs in NFPA 2, the
Hydrogen Technology Code with a refernce to NFPA 2 in the IFC as has been done for most techincal requirements addressing
hydrogen applications. As the proponent I did testify that work is being done to place simialr language in NFPA 2.
However, this technical language needs to be incorporated into the IFC in addition to NFPA 2. The first reason is that based
upon differing code change cycles between the IFC and NFPA 2, if the language is not added to the IFC for the 2018 edition,
the soonest this beneficial method of protecting repair operations for hydrogen fueled vehicles could be referenced through
NFPA 2 would be the 2021 edition of the IFC.
The second, and most important, reason for adding the language to the IFC is that it does not only apply to hydrogen fueled
vehicles. As proposed it applies to all lighter than air gaseous fueled vehicles since the hazard being addressed, escape of fuel
gas from the fuel system, is the same. If the language is not added to the IFC and only a reference to NFPA 2 is utilized, only
hydrogen fueled vehicles repair facilities will benefit.
The modifications proposed address two items that came up during testimony. A committee member felt the additional
definitions were confusing, those definitions are proposed to be deleted, they are not needed for the proposed language to
function. Testimony from the floor questioned the sealants referenced in the booth construction language, though this language
currently exists in Section 2404.3.2.1 of the code for paint spray booths, it has been deleted and replaced with language that
the method applied shalled be done in an approved manner, i.e., the method will be part of the submitted plans for review and
approval.

F275-16
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F277-16
IFC: 2311.7.1.
Proposed Change as Submitted
Proponent : Dan Bowerson, NGVAmerica, representing NGVAmerica Technology & Development Committee
(dbowerson@ngvamerica.org); Myra Blaylock, representing TBD (mlblayl@sandia.gov)
2015 International Fire Code
Revise as follows:
2311.7.1 Ventilation. Repair garages used for the repair of natural gas- or hydrogen-fueled vehicles shall be provided with an
approved mechanical ventilation system. The mechanical ventilation system shall be in accordance with the International
Mechanical Code and Sections 2311.7.1.1 and 2311.7.1.2.
Exception Exceptions: Repair garages with natural ventilation when approved.
1. Repair garages with natural ventilation when approved.
2. Natural gas vehicle repair garages complying with the ventilation rates of Table 403.3.1.1 of the International
Mechanical code are not required to meet the ventilation requirements of this section.
Reason:
Bowerson: Based on the findings of the Sandia Report (SAND2014-2342), the credible natural gas releases during LNG and
CNG vehicle maintenance operations are limited to about 128,700 BTUs of fuel over a very short time frame. The released
natural gas dissipates quickly and is typically ignitable from the point of release to no more than eight feet from that point.
These releases do not create an ignitable mixture at the ceiling of the facility due to rapid dispersion of the gas and ventilation
above the normal ventilation rates of a typical repair has little or no impact on the dispersion. There has not been any reported
release of a full CNG cylinder due to any maintenance operation in the last 35 years of record keeping. In the 1990's there
were full cylinder releases due to faulty temperature activated pressure relief device (TPRD) designs, but they have been
eliminated from the population and were not related to maintenance operations. They are longer a hazard as indicated by the
section 2311.7 exception 1.
Additional Information:
CNG, or gas phase LNG, released due to maintenance on the fuel lines and associated equipment without proper defueling
and purging of those systems: It is estimated that less than 150 cu.ft. of natural gas is released at varying pressures based on
the specific fuel system. Mitigation of the hazard associated with these releases is covered in the SANDIA Report, SAND20142342, which indicates the hazardous areas (extent of ignitable mixtures) and time to dispersion of released gas. Mitigation of
this risk is addressed in this proposal.
Blaylock: To develop a comprehensive analysis into existing regulatory issues regarding NGV maintenance facility operations,
the Clean Vehicle Education Foundation (CVEF) partnered with Sandia National Laboratories (SNL) to take advantage of
Sandia's extensive experience performing similar analyses in support of hydrogen refueling infrastructure. A full report on the
findings of these investigations can be found in "Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility
Codes and Standards: Phase I" by Ekoto, et. al. (SAND2014-2342). A synopsis of relevant information is presented below.
For the hazard analysis work, detailed Computational Fluid Dynamics (CFD) simulations were performed at Sandia to examine
the three release scenarios identified from a hazard and operability study (HAZOP) analysis: (1) a dormant LNG blow-off, (2)
indoor CNG fuel system purge downstream of the storage isolation valves, and (3) a full-scale CNG tank blow-down due to a
failure of the pressure relief device (PRD). Methane was used as a proxy for natural gas in the simulations. The reference NGV
facility had dimensions of 30.5 m long, 15.2 m wide and 6.1 m tall, with pitched roof. Geometries with and without solid, evenly
spaced roof rafters were examined. The impact of active ventilation at the commonly prescribed rate of 5 air changes per hour
versus a facility with passive ventilation was considered. For conditions with mechanical ventilation, air was forced into the
enclosure 750 seconds before the start of the release to ensure internal steady flows. The vehicle was modeled as a cuboid
3
(2.44 × 2.44 × 3.42 m ) and placed in the center of the NGV maintenance facility.
From velocity maps within the NGV maintenance facility, ventilation currents were observed to form recirculation regions when
they interacted with the vehicle or roof structures, which could distort the release plumes and generate accumulation regions
for flammable mixture. However, for the scenarios investigated, little sensitivity in the development of flammable regions was
observed for simulations with or without active ventilation. This was due to the small duration of the release relative to the
ventilation rate. Similarly, the sensitivity of flammable mixture development with facility layouts with or without roof rafters was
likewise weak as the mixtures were generally already lean by the time they reached the rafters. The LNG blow-off scenario was
modeled as a constant leak for five minutes. During that time the amount of flammable mass quickly reached a steady state,
and dissipated within seconds of the leak stopping. For the case of the indoor CNG fuel system purge downstream of the
storage isolation valves, the gas was purged from the line within 30 seconds, and the gas was within the flammable
concentration limits only during the time of this blowdown. For both of these cases, the leaked gas was in the flammable range
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only within an area of several feet from the leak source: less than two feet for case (1) and less than 10 feet for case (2). In
neither case did the area of flammable mass reach the ceiling. For case (1) simulations with and without ventilation were
compared. While the ventilation did slightly lower the amount of flammable mass, it did not alleviate it completely.
For the low-flow release scenarios that involved a dormant LNG blow-off or a CNG fuel system purge, peak overpressures
predicted by the FM Global overpressure model with input flammable mass values from the CFD simulations were well below
1 kPa—no significant hazard is expected for such a low overpressure.

Bibliography: Bowerson: Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility Codes and
Standards: Phase 1. SAND2014-2342. Ekoto, Blaylock, etc. 2014.
http://prod.sandia.gov/techlib/access-control.cgi/2014/142342.pdf

Cost Impact: Will not increase the cost of construction
Bowerson: This proposal will eliminate the cost for additional ventilation requirements for natural gas vehicle repair garages.
Blaylock: Since the proposed change is an exception to the ventilation requirements, it would not increase the cost of
construction.

F277-16 :
2311.7.1BOWERSON12985
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal to simply allow compliance with Table 403.3.1.1 of the IMC was a concern due to future
changes that occur to that table. Though it was noted that in some cases the ventilation rates warrant relaxation.

Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
2311.7.1 Ventilation. Repair garages used for the repair of natural gas- or hydrogen-fueled vehicles shall be provided with an
approved mechanical ventilation system. The mechanical ventilation system shall be in accordance with the International
Mechanical Code, and Sections 2311.7.1.1 and 2311.7.1.2.
Exceptions:
1. Repair garages with natural ventilation when approved.
2. Natural gas vehicle repair garages complying provided with the a ventilation rates rate of Table 403.3.1.1 of the
International Mechanical code not less than .75 cfm/ft2 are not required to meet the ventilation requirements of this
section.
Commenter's Reason: Based on the findings of the Sandia Report (SAND2014-2342), the credible natural gas releases
during
LNG and CNG vehicle maintenance operations are limited to about 128,700 BTUs of fuel over a very short time
frame. The released natural gas dissipates quickly and is typically ignitable from the point of release to no more than
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eight feet from that point. These releases do not create an ignitable mixture at the ceiling of the facility due to rapid
dispersion of the gas and ventilation above the normal ventilation rates of a typical repair has little or no impact on
the dispersion. There has not been any reported release of a full CNG cylinder due to any maintenance operation in
the last 35 years of record keeping. In the 1990's there w ere full cylinder releases due to faulty temperature
activated pressure relief device (TPRD) designs, but they have been eliminated from the population and w ere not
related to maintenance operations. They are longer a hazard as indicated by the section 2311.7 exception 1.
Additional Information:
CNG, or gas phase LNG, released due to maintenance on the fuel lines and associated equipment w ithout proper
defueling and purging of those systems: It is estimated that less than 150 cu.ft. of natural gas is released at varying
pressures based on the specific fuel system. Mitigation of the hazard associated w ith these releases is covered in
the SANDIA Report, SAND2014-2342, which indicates the hazardous areas (extent of ignitable mixtures) and time to
dispersion of released gas. Mitigation of this risk is addressed in this proposal.
Note: The Sandia report cited above was provided with the orignal proposal.
The modification proposed addresses a specific concern of the IFC Committee regarding stability of Table 403.3.1.1 of the IMC
and potential changes by citing a specific ventilation rate from the current IMC table, This specific ventilation rate addresses
the "Committee Reason" statement that "..the ventilation rates warrant relaxation" by employing the IMC ventilation rates in the
2015 edition as the baseline ventilation needed for natural gas maintenance facilities.

Bibliography: SANDIA Report, SAND2014-2342, "Analysis in Support of Risk-Informed Natural Gas Vehicle Maintenance
Facility Codes and Standards: Phase I, March 2014.
Proponent : Dan Bowerson, representing NGVAmerica Technology & Development Committee
(dbowerson@ngvamerica.org) requests Approve as Submitted.
Commenter's Reason: To address the committee's reason "This proposal to simply allow compliance with Table 403.3.1.1 of
the IMC was a concern due to the future changes that occur to that table. Though it was noted that in some cases the
ventillation rates warrant relaxation", the exception for repair garages with natural ventillation when approved, or the 2015
edition of the IMC Table 403.3.1.1, the lower ventillation rates are an appropriate "relaxation".

Bibliography: Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility Codes and Standards: Phase 1.
SAND2014-2342. Ekoto, Blaylock, etc. 2014.
http://prod.sandia.gov/techlib/access-control.cgi/2014/142342.pdf

F277-16
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F279-16
IFC: 2311.7.2.2.
Proposed Change as Submitted
Proponent : Dan Bowerson, representing NGVAmerica Technology & Development Committee (dbowerson@ngvamerica.org)
2015 International Fire Code
Revise as follows:
2311.7.2.2 Operation. Activation of the gas detection system shall result in all the following:
1. Initiation of distinct audible and visual alarm signals in the repair garage.
2. Deactivation of all heating systems located in the repair garage for hydrogen-fueled vehicles and deactivation of all
open flame heaters or heating equipment with exposed surfaces having a temperature in excess of 399°C (750°F) for
LNG vehicles.
3. Activation of the mechanical ventilation system, where the system is interlocked with gas detection.
Reason: Since the gas phase of LNG has an ignition temperature of greater than 1,000ºF, some heating system designs may
not need to be deactivated when the gas detection system is activated due to a leak. This is consistent with the requirements
in NFPA 30A section 7.6.6.
Bibliography: Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility Codes and Standards: Phase
1. SAND2014-2342. Ekoto, Blaylock, etc. 2014.
http://prod.sandia.gov/techlib/access-control.cgi/2014/142342.pdf

Cost Impact: Will not increase the cost of construction
Due to the fact that some heating equipment will may not have to be deactivated due to the activation of the gas detection
system, this proposal has the potential to reduce the cost for maintenance facility operators.
F279-16 :
2311.7.2.2BOWERSON12993
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal was disapproved as the different fuel types should be addressed separately. Also, more
background on the temperature criteria was necessary.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Dan Bowerson, representing NGVAmerica Technology & Development Committee
(dbowerson@ngvamerica.org) requests Approve as Submitted.
Commenter's Reason: Along with the original proposal reasons, the differentiation of hydrogen and natural gas (methane) is
justified on the basis that hydrogen is a Class I, Division Group B combustible material under NFPA 497, Recommended
Practice for the Classification of Flammable Liquids, Gases, or Vapors and of Hazardous (Classified) Locations for Electrical
Installations in Chemical Process Areas, 2012 Edition; whereas methane is a Group D combustible material, having a less
hazardous flammability range, and "minimum experiment flame gas" (MEFG) for flame propagation. These classifications are
reported in NFPA 497 and other standard sources.
Original Reasons:
Since the gas phase of LNG has an ignition temperature of greater than 1,000ºF, some heating system designs may not need
to be deactivated w hen the gas detection system is activated due to a leak. This is consistent with the requirements in NFPA
30A section 7.6.6.
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Bibliography: Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility Codes and Standards: Phase 1.
SAND2014-2342. Ekoto, Blaylock, etc. 2014.
http://prod.sandia.gov/techlib/access-control.cgi/2014/142342.pdf

Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Approve as
Submitted.
Commenter's Reason: Since the gas phase of LNG has an ignition temperature of greater than 1,000ºF, some heating
system
designs may not need to be deactivated w hen the gas detection system is activated due to a leak. This is consistent
w ith the requirements in NFPA 30A section 7.6.6. In addition, hazards of natural gas (methane) and hydrogen, both in vapor
state, are differentiated based on the fact that hydrogen is a Class I, Division Group B combustible material under NFPA 497,
"Recommended Practice for the Classification of Flammable Liquids, Gases, or Vapors and of Hazardous (Classified)
Locations for Electrical Installations in Chemical Process Areas, 2012 Edition," whereas methane is a Group D combustible
material, having a less hazardous flammability range, and "minimum experiment flame gas" (MEFG) for flame propagation.
These classifications are reported in NFPA 497 and other standard sources.

Bibliography: "Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility Codes and Standards: Phase
1," SAND2014-2342. Ekoto, Blaylock, etc. 2014.
http://prod.sandia.gov/techlib/access-control.cgi/2014/142342.pdf
"Recommended Practice for the Classification of Flammable Liquids, Gases, or Vapors and of Hazardous (Classified)
Locations for Electrical Installations in Chemical Process Areas, 2012 Edition," NFPA 497, 2013.

F279-16
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F280-16
IFC: 2311.7.2.3.
Proposed Change as Submitted
Proponent : Dan Bowerson, NGVAmerica, representing NGVAmerica Technology & Development Committee
(dbowerson@ngvamerica.org)
2015 International Fire Code
Revise as follows:
2311.7.2.3 Failure of the gas detection system. Failure of the gas detection system shall result in the deactivation of the
heating system, for hydrogen-fueled vehicles and deactivation of all open flame heaters or heating equipment with exposed
surfaces having a temperature in excess of 399ºC (750ºF) for LNG vehicles and activation of the mechanical ventilation system
for hydrogen-fueled vehicle repair facilities where the system is such systems are interlocked with the gas detection system
and cause a trouble signal to sound in an approved location.
Reason: Since CNG, and the gas phase of LNG, has an ignition temperature of greater than 1,000°F some heating system
designs may not need to be deactivated when the gas detection system is activated due to a leak. This is consistent with the
requirements in NFPA 30A section 7.6.6 and per rationale for the NGVAmerica Technology & Development Committee proposal
for section 2311.7.1. LNG gas phase releases, as shown in the SANDIA report (SAND2014-2342) do not benefit from
additional ventilation to dissipate the released gas.
Bibliography: Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility Codes and Standards: Phase
1. SAND2014-2342. Ekoto, Blaylock, etc. 2014.
http://prod.sandia.gov/techlib/access-control.cgi/2014/142342.pdf

Cost Impact: Will not increase the cost of construction
Due to the fact that some heating equipment may not have to be deactivated due to the activation of the gas detection system,
this proposal has the potential to reduce the cost for maintenance facility operators.
F280-16 :
2311.7.2.3BOWERSON12995
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The revisions need to clarify whether it is the heating systems of the vehicles or the building. This proposal
needs to be correlated with F75-16 dealing with a larger rewrite related to gas detection systems.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Dan Bowerson, representing NGVAmerica Technology & Development Committee
(dbowerson@ngvamerica.org) requests Approve as Submitted.
Commenter's Reason: Along with the original proposal reasons, the differentiation of hydrogen and natural gas (methane) is
justified on the basis that hydrogen is a Class I, Division Group B combustible material under NFPA 497, Recommended
Practice for the Classification of Flammable Liquids, Gases, or Vapors and of Hazardous (Classified) Locations for Electrical
Installations in Chemical Process Areas, 2012 Edition; whereas methane is a Group D combustible material, having a less
hazardous flammability range, and "minimum experiment flame gas" (MEFG) for flame propagation. These classifications are
reported in NFPA 497 and other standard sources
Original Reason:
Since CNG, and the gas phase of LNG, has an ignition temperature of greater than 1,000°F some heating system designs may
not need to be deactivated w hen the gas detection system is activated due to a leak. This is consistent with the requirements
in NFPA 30A section 7.6.6 and per rationale for the NGVAmerica Technology & Development Committee proposal for section
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2311.7.1. LNG gas phase releases, as show n in the SANDIA report (SAND2014-2342) do not benefit from additional
ventilation to dissipate the released gas.

Bibliography: Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility Codes and Standards: Phase 1.
SAND2014-2342. Ekoto, Blaylock, etc. 2014.
http://prod.sandia.gov/techlib/access-control.cgi/2014/142342.pdf

Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Approve as
Submitted.
Commenter's Reason: Since the gas phase of LNG has an ignition temperature of greater than 1,000ºF, some heating
system designs may not need to be deactivated when the gas detection system is activated due to a leak. This is consistent
with the requirements in NFPA 30A section 7.6.6. In addition, hazards of natural gas (methane) and hydrogen, both in vapor
state, are differentiated based on fact that hydrogen is a Class I, Division Group B combustible material under NFPA 497,
"Recommended Practice for the Classification of Flammable Liquids, Gases, or Vapors and of Hazardous (Classified) Locations
for Electrical Installations in Chemical Process Areas, 2012 Edition," whereas methane is a Group D combustible material,
having a less hazardous flammability range, and "minimum experiment flame gas" (MEFG) for flame propagation. These
classifications a reported in NFPA 497 and other standard sources.
Bibliography: "Analyses in Support of Risk-Informed Natural Gas Vehicle Maintenance Facility Codes and Standards: Phase
1," SAND2014-2342. Ekoto,
Blaylock, etc. 2014. http://prod.sandia.gov/techlib/access-control.cgi/2014/142342.pdf.
"Recommended Practice for the Classification of Flammable Liquids, Gases, or Vapors and of Hazardous (Classified) Locations
for Electrical Installations in
Chemical Process Areas, 2012 Edition," NFPA 497, 2013.

F280-16
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F287-16
IFC: 2404.7.1, 2404.7.1.1 (New).
Proposed Change as Submitted
Proponent : William Winslow, representing Self (will-winslow@comcast.net)
2015 International Fire Code
2404.7.1 Operation. Mechanical ventilation shall be kept in operation at all times while spraying operations are being
conducted and for a sufficient time thereafter to allow vapors from drying coated articles and finishing material residue to be
exhausted. Spraying equipment shall be interlocked with the ventilation of the flammable vapor areas such that spraying
operations cannot be conducted unless the ventilation system is in operation.
Add new text as follows:
2404.7.1.1 Testing The interlock required by Section 2404.7.1 shall be tested annually and a record shall be kept in
accordance with Section 107.3.
Reason: In the IFC, some safety interlocks require testing and others don't. The purpose of this code change is to work
towards a consistent approach by requiring safety interlocks to be tested.
Cost Impact: Will not increase the cost of construction
No cost increase is expected from this code change proposal. This code change is for the testing of existing equipment only.
As a result, it does not require a change in construction and there is no
cost increase.
F287-16 :
2404.7.1WINSLOW11880
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal was disapproved based upon the action taken on code change proposal F286-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : William Andrews, City of Richmond, Fire Marshal's office, representing City of Richmond, Virginia; Fire
Marshal's office (william.andrews@richmondgov.com) requests Approve as Submitted.
Commenter's Reason: Prior proposal rejected since need heat over 200 degrees. This proposal simply needs turn off fan,
thus reasonable annual test. Please adopt this requirement for annual test of spray ventilation fan interlock, so can't spray if
fan not operating.
F287-16
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F295-16
IFC: , 2810 (New), 2810.1 (New), 2810.11 (New), 2810.2 (New), 2810.3 (New), 2810.4 (New), 2810.5 (New), 2810.6 (New),
2810.7 (New), 2810.8 (New), 2810.9 (New), 403.6.
Proposed Change as Submitted
Proponent : William Koffel, Koffel Associates, Inc., representing National Wooden Pallet and Container Association
(wkoffel@koffel.com)
2015 International Fire Code
SECTION 2810 OUTDOOR STORAGE OF PALLETS AT PALLET MANUFACTURING AND RECYCLING FACILITIES
2810.1 General The outside storage of wood pallets and wood composite pallets on the same site as a manufacturing or
recycling facility shall comply with Sections 2810.1 through 2810.11.
2810.2 Site Plan Each site shall maintain a current site plan that includes a general description of the property, the
boundaries of the lot, the size and location of buildings, and shall include all of the following:
1. Utilities
2. Type of construction and presence of sprinkler protection for other buildings on the site
3. Water supply sources for fire fighting purposes
4. Location of hazardous material storage areas
5. Location of pallet storage
6. Equipment protected with a dust collection system
7. Fire apparatus access roads
8. Designated smoking areas
9. Locaiton of fire alarm control panels
2810.3 Fire Prevention Plan The owner or owners authorized representative shall prepare an approved fire prevention plan
that includes all of the following:
1. Frequency of walk through inspections to verify compliance with the plan
2. Hot work permit process in accordance with Chapter 35
3. Preventive maintenance program for equipment assocated with pallet activities
4. Inspection, testing, and maintenance of fire protection systems in accordance with Chapter 9
2810.4 Fire Safety and Emergency Evacuation Plan The owner or owners authorized representative shall prepare and
train employees in an approved emergency evacuation plan in accordance with Chapter 4.
2810.5 Security Management Plan The owner or owners authorized representative shall prepare a security management
plan based on a security risk assessment and shall make the plan and assessment available to the fire code official upon
request.
2810.6 Clearance to Property Line Stacks of pallets shall not be stored within 0.75 times the stack height or 8 feet of the
property line, whichever is greater, or shall comply with Section 2810.11.
2810.7 Clearance to Important Buildings Stacks of pallets shall not be stored within 0.75 times the stack height of any
important building on site or shall comply with Section 2810.11.
2810.8 Height Pallet stacks shall not exceed 20 ft (6 m) in height.
2810.9 Fire Flow FIre flow requirements for the site shall be determined by the fire code official.
2810.10 Portable Fire Extinguishers Portable fire extinguishers shall be provided with 75 ft (23 m) of any pallet stack.
2810.11 Alternative Approach. Where approved by the fire code official pallet stacks located closer to a property line or
structure than as required by Sections 2810.6 and 2810.7 shall be provided with additional fire protection including, but not
limited to, the following:
1. The storage yard areas and materials-handling equipment selection, design, and arrangement are based upon an
approved risk assessment.
2. Automatic fire detection which transmits an alarm to a supervising station in accordance with NFPA 72 is provided.
3. Fire apparatus access roads are provided around all storage areas.

403.6 Group F occupancies. An approved fire safety and evacuation plan in accordance with Section 404 shall be prepared
and maintained for buildings containing a Group F occupancy where the Group F occupancy has an occupant load any of 500
or more persons or more than 100 persons above or below the lowest level of exit discharge. following conditions apply:
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1. The Group F occupancy has an occupant load of 500 or more persons
2. The Group F occupancy has an occupant load more than 100 persons above or below the lowest level of exit
discharge.
3. Group F pallet manufacturing and recycling facilities as required by Section 2810.
Reason: Outdoor pallet storage areas for manufacturing and recyclers of pallets should be exempt from the requirements for
the storage of idle pallets because pallets are not idle, nor
managed in an idle fashion, at these types facilities. Pallet manufacturers and recyclers have intimate knowledge of their pallet
inventory, as it is considered an asset.
The storage areas are fluid environments where pallets are being moved and replaced on a daily basis.
The outdoor storage area of pallet manufacturing and recycling facilities is an active management environment. Personnel are
a constant presence within the storage
area so that fire hazards can be identified and reported to take immediate corrective action. Storage yards are organized by
pallet type and into recycle streams for high
operational efficiency, kept sufficiently free of waste and debris, and perimeters are well maintained.
For these reasons, a new section is proposed which would uniquely apply to pallet manufacturing and recycling facilities. The
intent of the new section is to reduce the
likelihood of fire at pallet manufacturing and recycling facilities through best practices. In the event that a fire does occur,
measures are described that will mitigate the
spread of fire to adjoining structures and properties through the establishment of pallet pile spacing between buildings and
property lines.
"Important building", as used in Chapters 23, 57, and 61, is already a defined term in NFPA 30. It is the same concept as used
for tank storage of flammable and combustible liquids.

Cost Impact: Will not increase the cost of construction
The requirements proposed represent best practices of the industry. As such, there will not be an increase in cost for some
operators. Others may experience an increased cost to comply with the requirements.
F295-16 : 2810
(NEW)KOFFEL11030
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2810.1 General The outside storage of wood pallets and wood composite pallets on the same site as a manufacturing or recycling
facility shall comply with Sections 2810.1 through 2810.11.
2810.6 Clearance to Property Line Stacks of pallets shall not be stored within 0.75 times the stack height or 8 feet of the
property line, whichever is greater, or shall comply with Section 2810.11.
403.6 Group F occupancies. An approved fire safety and evacuation plan in accordance with Section 404 shall be prepared and
maintained for buildings containing a Group F occupancy where any of the following conditions apply:
1. The Group F occupancy has an occupant load of 500 or more persons
2. The Group F occupancy has an occupant load more than 100 persons above or below the lowest level of exit discharge.
3. A Group F pallet manufacturing facility and recycling facilities as required by Section 2810.
Committee Reason: The proposal was approved as it addresses concerns related to the safety issue of pallet storage that had
been raised in previous code change cycles. The modification addresses several issues. The first was clarifying within Section
2810.1 that the scope was limited to wood pallets and wood composite pallets only. The second modification provided the
language that clarified that the distance was measured from the property line. Finally the last modification added recycling
facilities as they had been omitted.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : William Koffel, Koffel Associates, Inc., representing National Wooden Pallet and Container Association
(wkoffel@koffel.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
SECTION 2810 OUTDOOR STORAGE OF PALLETS AT PALLET MANUFACTURING AND RECYCLING FACILITIES
2810.1 General The outside storage of wood pallets and wood composite pallets on the same site as a pallet manufacturing or
pallet recycling facility shall comply with Sections 2810.1 through 2810.11.
2810.2 Site Plan Each site shall maintain a current site plan that includes a general description of . The site plan shall be
submitted to the property, the boundaries of the lot, the sizefire code official for review and location of buildings, approval and
shall include all of the following:
1. Lot lines
2. Utilities
3. Type of construction and presence of sprinkler protection for other buildings on the site
3. Size, location, and type of construction of the buildings on the property
4. Presence of fire protection systems
5. Water supply sources for fire fighting purposes
6. Location of hazardous material storage areas
7. Location of pallet storage
8. Equipment protected with a dust collection system
9. Fire apparatus access roads
10.Designated smoking areas
11.Locaiton of fire alarm control panels
2810.3 Fire Prevention Plan The owner or owners authorized representative shall prepare an approved submit a fire
prevention plan for review and approval by the fire code official that includes all of the following:
1. Frequency of walk through inspections to verify compliance with the fire prevention plan
2. Hot work permit process in accordance with Chapter 35
3. Preventive maintenance program for equipment assocated with pallet activities
4. Inspection, testing, and maintenance of fire protection systemsfire protection systems in accordance with Chapter 9
2810.4 Fire Safety and Emergency Evacuation Plan The owner or owners authorized representative shall prepare and train
employees in an approved emergency fire safety and evacuation plan in accordance with Chapter 4.
2810.5 Security Management Plan The owner or owners authorized representative shall prepare a security management
plan based on a security risk assessment and shall make the plan and assessment available to the fire code official upon
request.
2810.6 Clearance to Property Line Stacks of pallets shall not be stored within 0.75 times the stack height or 8 feet of the
property line, whichever is greater, or shall comply with Section 2810.11.
2810.7 Clearance to Important Buildings Stacks of pallets shall not be stored within 0.75 times the stack height of any
important building on site or shall comply with Section 2810.11.
2810.8 Height Pallet stacks shall not exceed 20 ft (6 m) in height.
2810.9 Fire Flow FIre flow requirements for the site shall be determined by the fire code official.
2810.10 Portable Fire Extinguishers Portable fire extinguishers shall be provided selected, installed and maintained in
accordance with 75 ft (23 m) of any pallet stack Section 906.
2810.11 Alternative Approach. Where approvedapproved by the fire code officialfire code official, pallet stacks are permitted
to be located closer to a property line or structure than as required by Sections 2810.6 and 2810.7 shall be provided with ,
where additional fire protection is provided including, but not limited to, the following:
1. The storage yard areas and materials-handling equipment selection, design, and arrangement are based upon an
approved risk assessment.
2. Automatic fire detection which transmits an alarm to a supervising station in accordance with NFPA 72 is provided.
3. Fire apparatus access roads are provided around all storage areas.
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403.6 Group F occupancies. An approved fire safety and evacuation plan in accordance with Section 404 shall be prepared
and maintained for buildings containing a Group F occupancy where any of the following conditions apply:
1. The Group F occupancy has an occupant load of 500 or more persons
2. The Group F occupancy has an occupant load more than 100 persons above or below the lowest level of exit
discharge.
3. Group F pallet manufacturing and recycling facilities as required by Section 2810.
Commenter's Reason: As promised during the Committee Action Hearings, the industry has continued to solicit feedback and
comments from interested parties. The Pubilc Comment attempts to address the feedback and comments received from both
the Committee and other interested parties after the hearings. Many of the proposed changes are editorial. The substantive
changes include the following:
Section 2810.2 - The proposed language clarifies that the site plan must be approved by the fire code official. In addition, the
reference to sprinkler sytems has been expanded to all fire protection systems. It should be noted that comments were
received suggesting that the fire apparatus access road line should reference 503.1.1. This proposed change is not included
within the Public Comment because the industry believes that existing fire apparatus access should be shown on the site plans
regardless of when they wre established. A reference to 503.1.1 in this Section, as proposed by some, would result in a
requirement that fire apparatus access needs only to be addressed for new facilities. The application of Section 503 to new
facilities still applies and is not impacted by the lack of a reference to Section 503 in this Section.
Section 2810.4 - Editorial correction to use the phrase that is currently used in Chapter 4.
Section 2810.10 - During the CAH, it was recommended that a reference to Section 906. Others recommended that a specific
portable fire extinguisher size be provided. After consultation with the FCAC during their July meeting, the final proposed
language was develoed to simply reference Section 906. Section 906 provides the necessary guidance regarding the selection
(including size) and walking distance to portable fire extinguishers.

F295-16

2016 ICC PUBLIC COMMENT AGENDA

Page 1482

F310-16
105.6.36 (New), 202 (New), Chapter 31, 3101.1, 3103.3, 3104.1, 3104.12, 3106 (New)
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
105.6.36 Outdoor assembly event An operational permit is required to conduct an outdoor assembly event where planned
attendance exceeds 1000 persons. Application for said permit shall be made no less than ten days prior to the planned start
date of the event.
Add new definition as follows:
SECTION 202 OUTDOOR ASSEMBLY EVENT
An outdoor gathering of persons for purposes such as civic, social, or religious functions; recreation, entertainment, food or
drink consumption or under which persons gather for any purpose.
Revise as follows:
CHAPTER 31 TENTS AND , OTHER MEMBRANE STRUCTURES AND OUTDOOR ASSEMBLY EVENTS
3101.1 Scope. Tents, temporary stage canopies and membrane structures shall comply with this chapter. The provisions of
Section 3103 are applicable only to temporary tents and membrane structures. The provisions of Section 3104 are applicable
to temporary and permanent tents and membrane structures. The provisions of Section 3106 are applicable to outdoor
assembly events. Other temporary structures shall comply with the International Building Code.
3103.3 Place of Outdoor assembly event. For the purposes of this chapter, a place of an outdoor assembly event shall
include a circus, carnival, tent show, theater, skating rink, dance hall or other place of assembly in or under which persons
gather for any purpose.
3104.1 General. Tents and membrane structures, both temporary and permanent, shall be in accordance with this section and
Section 3106. Permanent tents and membrane structures shall also comply with the International Building Code.
3104.12 Portable fire extinguishers. Portable
Approved portable fire extinguishers complying with Section 906 shall be provided at each exit and other locations as required
by Section 906 the fire code official.
Add new text as follows:
SECTION 3106 OUTDOOR ASSEMBLY EVENTS
3106.1 Scope All outdoor assembly events shall comply with this Section.
3106.2 General Outdoor assembly events shall be in accordance with this Section and Section 403.12. Temporary structures
erected for outdoor assembly events shall comply with this Chapter.
3106.2.1 Approval required. Outdoor assembly events shall be approved by the fire code official.
3106.2.2 Permits An operational permit shall be required as set forth in Section 105.6
3106.2.3 Access Fire apparatus access roads shall be provided in accordance with Section 503.
3106.2.3.1 Fire service features Unobstructed access to fire hydrants, drafting sources and other fire protection features
shall be maintained at all times.
3106.3 Occupancy and means of egress The number and location of emergency egress and escape routes shall be
approved by the fire code official.
3106.3.1 Occupant load The fire code official shall establish an occupant load for the event site.
3106.3.2 Maintenance of emergency egress and exscape routes. Emergency egress and escape routes shall be
maintained at all times.
3106.4 Public safety for events All outdoor assembly events shall comply with with Sections 3106.4.1 through 3106.4.7
3106.4.1 Public safety plan for gatherings A public safety plan shall be prepared in accordance with section 403.12.2. The
public safety plan shall be submitted for approval by the fire code official with the application for an operational permit as
required by Section 3106.2.2
Exception: Where the fire code official determines that the nature of the outdoor assembly event does not pose an increased
hazard to public safety.
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3106.4.2 Weather monitoring person Where required by the fire code official, the event operator or agent shall designate
one qualified individual to continuously monitor local weather reports, forecasts and conditions. Said person will be responsible
to order the suspension or cancellation of the oudoor assembly event and issue the evacuation signal in accordance with the
approved all-hazard safety and evacuation plan.
3106.4.3 Crowd managers Where events involve a gathering of more than 1,000 people, trained crowd managers shall be
provided in accordance with Section 403.12.3.
3106.4.4 Fire Extinguishers Fire extinguishers shall be provided in accordance with Section 906 and placed in locations
approved by the fire code official.
3106.4.5 Smoking Smoking shall be permitted only in designated areas. All other areas shall have approved "No Smoking"
signs conspicuously posted and maintained in accordance with Section 310.
3106.4.6 Combustible vegetation Combustible vegetation that could create a fire hazard shall be removed from the outdoor
assembly event area.
3106.4.7 Combustible refuse Combustible refuse shall be kept in noncombustible containers with tight-fitting or self-closing
lids. Combustible refuse shall be removed from the event site at regular intervals to prevent an unsafe accumulation within the
event site.
3106.5 Cooking appliances or devices. Outdoor assembly events with concession stands or booths using cooking
appliances or devices shall comply with Sections 3106.5.1 through 3106.5.4.
3106.5.1 Public isolation Cooking appliances or devices shall be isolated from the public by not less than 4 feet (1219 mm) or
by a non-combustible 3-sided barrier between the cooking appliances or devices and the public.
3106.5.2 Separation from tents or structures Cooking appliances or devices that produces sparks or grease-laden vapors
or flying embers (firebrands) shall not be performed within 20 feet (6096 mm) of a tent or temporary structure.
Exceptions:
1. Designated cooking tents not occupied by the public when approved by the fire code official
2. Tents or structures where cooking appliances are protected with an automatic fire extinguishing system in accordance with
Section 904.12
3106.5.3 Protection Cooking equipment using combustible oils or solids shall meet the following:
1. A noncombustible lid shall be immediately available. The lid shall be of sufficient size to cover the cooking well completely.
2. The equipment shall be placed on a noncombustible surface.
3. An approved portable fire extinguisher for the protection of cooking grease fires shall be provided at a location approved by
the fire code official.
3106.5.4 Liquefied petroleum gas (LP-gas). The use of liquefied petroleum gas (LP-gas)shall be in accordance with
Chapter 61.
3106.6 Electrical equipment and wiring Outdoor assembly events with concession stands or booths using electrical
equipment and temporary wiring for electrical power or lighting shall comply with the applicable provisions of NFPA 70 and
Sections 3106.6.1 through 3106.6.3.
3106.6.1 Outdoor use All electrical equipment and wiring shall be listed and labeled for outdoor use.
3106.6.2 Generators Generators shall be installed at least 10 feet (3048 mm) from combustible materials, and shall be
isolated from the public by physical guard, fence, or enclosure installed at least 3 feet (914 mm) away from the internal
combustion power source.
3106.6.3 Fire Extinguishers Each generator shall be provided with an approved portable fire extinguisher in accordance with
Section 906.
Reason: This is the third proposal in a package of four Chapter 31 proposals submitted by the F-CAC to revise, update and
reorganize Chapter 31.
These four proposals are intended to improve the minimum level of safety relating to all types of temporary structures and
outdoor public gatherings; improve the correlation of requirements in the IBC and IFC for temporary structures and better
correlate the applicability of IBC structural requirements for all types of temporary tents, membrane structures and other
outdoor structures.
These proposals have been prepared by a F-CAC Work Group comprised of code officials, industry representatives and other
stakeholders. The Work Group analyzed several fatal events related to outdoor public gatherings and structural failures in the
development of these new code requirements to improve the authority of code officials to ensure public safety and create a
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level playing field for the owners of tents, outdoor structures and the promoters of outdoor gatherings by providing a
reasonable set of code requirements for these structures and events.
1. The Indiana State Fair stage collapse - August 13, 2011
2. Wood Dale Prairie Fest (Chicago area) – August 2, 2015
3. Circus tent collapse Lancaster Fairgrounds (New Hampshire) - August 3, 2015
Specifically, this proposal:
1. Adds a new definition for "outdoor assembly event" which is needed to explain the types of outdoor gatherings intended to
be regulated by the new Section 3106.
2. Adds a new requirement for an operational permit requirement to Chapter 1. This will give the fire code official the
necessary authority to receive advanced plans and other required documentation to ensure the public safety and fire code
compliance for outdoor assembly events.
3. Adds a new section for requirements pertaining to outdoor assembly events. This new section is needed to add
requirements that provide a minimum level of public and firefighter safety at outdoor events atended by more than 1,000
people. Current requirements in Chapter 31 address outdoor temporary structures that are typically part of outdoor
gatherings, but there are no current IFC requirements that address outdoor public gatherings in a comprehensive fashion
that evaluates all aspects of public safety. This new section adds the necessary public safety requirements needed for
outside public gatherings and requires a public safety plan that correlates to the current emergency planning and
preparedness requirements in Chapter 4 of the IFC.
Occupancy and means of egress - ensures that adequate provisions are in place for normal and emergency egress of
attendees at special outdoor events.
Public safety for events - ensures that emergency planning involves all the necessary stakeholders (such as the fire code
official, site owner, event promoter and other public safety officials) and address the appropriate level of public safety planning
based on an all-hazards and all-discipline approach.
Concession stands, food and merchandise booths - ensures a minimum level of safety requirements for fire and public safety of
all types and sizes of concession stands.
Cooking appliances or devices - ensures a minimum level safety of temporary cooking operations and appliances and the
hazards associated with temporary cooking such as fire and LP-gas storage and use.
Electrical equipment and wiring - ensures a minimum level of safety for electrical equipment, wiring, generators and generator
fuel storage.
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This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/ﬁre-code-action-committeefcac/)

Cost Impact: Will increase the cost of construction
This code change proposal establishes minimum requirements for outdoor public assembly events and does not impact
any construction requirements.
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F310-16 : 3101.1O'BRIAN10524
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved with several concerns. The first of these concerns relate to the difficulty in
enforcing the cooking separations required by the proposal. It is typical for events to have rows of cooking within tents. Also there
was confusion on the use of 1000 persons where Section 3105.5 uses 400 square feet. It was felt that Chapter 4 already
addressed a public safety plan. It should be noted that the concepts addressed by this proposal in general were seen as useful.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Richard Nix, representing Self, Entertainment Services and Technology Association (ESTA), Event
Safety Alliance (ESA) (rnix@zoomtown.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
105.6.36 Outdoor assembly event An operational permit is required to conduct an outdoor assembly event where planned
attendance exceeds 1000 300 persons. Application for said permit shall be made no less than ten days prior to the planned
start date of the event.
3106.4.2 Weather monitoring person Where required by the fire code official, the event operator or agent shall designate
one qualified individual to continuously monitor local weather reports, forecasts and conditions. Said person will be responsible
to order the suspension or cancellation of the oudoor assembly event and issue the evacuation signal in accordance with the
approved all-hazard safety and evacuation plan. The designated person shall be permitted to be a trained crowd manager.
3106.4.3 Crowd managers Where events involve a gathering of more than 1,000 300 people, trained crowd managers shall
be provided in accordance with Section 403.12.3.
Commenter's Reason:
1. This public comment supports the public comment F310 F-CAC Public Comment, with one basic exception: Lower the
permit and trained crowd manager requirement thresholds for outdoor assemblies from 1,000 to 300. This public comment
also adds clarification that a person designated to monitor weather may also be a trained crowd manager, thus allowing
efficient use of personnel on smaller events. The proposed changes included in this public comment are intended to
include all proposed changes per F310 F-CAC Public Comment, except as noted herein.
2. This public comment maintains the original intent of F310, and of the F310 F-CAC Public Comment.
3. Two notable incidents of tent collapse in 2015 resulted in death and injury: Wood Dale Illinois tent collapse (1 fatality, 20
injured), and New Hampshire Circus Tent collapse (2 fatalities, 22 injuries). Both events had an estimate attendance of
well under 1,000 persons. The safety of both events would have been significantly enhanced by a requirement for public
safety plans, including weather monitoring and trained crowd managers, the requirements for which are currently driven by
the permit requirement threshold, and at Fire Code Official's discretion. We believe that lowering the requirement
threshold emphasizes the importance of collaborative safety in outdoor assembly events.
4. ROCAH states that the committee believes public safety plans are adequately addressed in Chapter 4. However, we
maintain that Chapter 4 does not adequately stress the importance of public safety plans for outdoor events. The potential
risks associated with outdoor events are inherently higher due to weather.
5. This public comment affirms the importance of enhancing safety by having designated person(s) responsible for weather
monitoring. This public comment affirms the importance of having weather-related public safety plans in effect during
outdoor events.
6. The concept of having a designated person, and of having a safety plan is supported by the normative requirements of
ANSI E1.21-2013. This standard is already referenced by IFC Chapter 31, and mandates those requirements regardless
of event size, structure size, or number of event attendees. Industry affirms that lowering the requirement thresholds are
important, necessary and acceptable. Industry also cites a lack of education and a perception of inconsistent enforcement
as contributory causes of decreased safety at outdoor events.
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Public Comment 2:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
403.12.2 Public safety plan for gatherings. Where the fire code official determines that an indoor or outdoor gathering of
persons has an adverse impact on public safety through diminished access to buildings, structures, fire hydrants and fire
apparatus access roads or where such gatherings adversely affect public safety services of any kind, the fire code official shall
have the authority to order the development of or prescribe a public safety plan that provides an approved level of public safety
and addresses the following items:
1. Emergency vehicle ingress and egress.
2. Fire protection.
3. Emergency egress or escape routes.
4. Emergency medical services.
5. Public assembly areas.
6. The directing of both attendees and vehicles, including the parking of vehicles.
7. Vendor and food concession distribution.
8. The need for the presence of law enforcement.
9. The need for fire and emergency medical services personnel.
10.The need for a weather monitoring person.
3104.12 Portable fire extinguishers. Approved portable fire extinguishers complying with Section 906 shall be provided at
each exit and other placed in locations as required by the fire code official.
105.6.36 Outdoor assembly event An operational permit is required to conduct an outdoor assembly event where planned
attendance exceeds 1000 persons. Application for said permit shall be made no less than ten days prior to the planned start
date of the event.
3106.2.3 Access An approved means of Fire apparatus access roads shall be provided in accordance with Section 503.
3106.4.1 Public safety plan for gatherings A public safety plan shall be prepared in accordance with when required
by section 403.12.2. The public safety plan shall be submitted for approval by to the fire code official with the application for
an operational permit as required by Section 3106.2.2
Exception: Where the fire code official determines that the nature of the outdoor assembly event does not pose an increased
hazard to public safety.
3106.4.2 Weather monitoring person Where required by the fire code official, the event operator or agent shall designate
one qualified individual to continuously monitor local weather reports, forecasts and conditions. Said person will shall be
responsible to initiate weather related event mitigation activities, order the suspension or cancellation of the oudoor outdoor
assembly event and issue the evacuation signal in accordance with the approved all-hazard public safety and evacuation
plan.
3106.4.4 Portable Fire Extinguishers Approved portable Fire extinguishers shall be provided in accordance complying with
Section 906 shall be provided and placed in locations approved by the fire code official.
3106.5.1 Public isolation Cooking appliances or devices shall be isolated from the public by not less than 4 feet (1219 mm) or
by a non-combustible 3-sided barrier between the cooking appliances or devices and the public.
3106.6.3 Portable Fire Extinguishers Each generator shall be provided with an approved portable fire extinguisher in
accordance complying with Section 906.
Commenter's Reason: This Public Comment addresses the concerns expressed by the Committee as their reasons for
Disapproval.
1. Adding additional discretion to the fire code official as to when an outdoor assembly permit is required. The fire code official
can require or waive the permit requirement based on whether or not the planned outdoor assembly event has the potential
to affect public safety or emergency response. Added the weather monitoring person to the items required under the public
safety plan requirements in Section 403.12.2.
2. Changes all sections relating to portable fire extinguishers to be consistent with current requirements and each section in
Chapter 31 that has fire extinguisher requirements.
3. Changed fire apparatus "access" (Section 3106.2.3) to be more flexible
4. Removed requirement for the fire code official to approve all public safety plans; they now have administrative discretion as
to reviewing said plans.
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5. Modified the requirement for weather monitoring person to be required when deemed necessary by the fire code official.
6. Removed requirements for isolation or separation of cooking appliances, which the committee felt were overly restrictive and
one of the primary reasons for Disapproval.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

F310-16
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F325-16
IFC: 3209.4, 3209.4.1 (New).
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Revise as follows:
3209.4 Automated rack storage. High-piled storage areas with greater than 500 square feet (46 m2) of automated rack
storage shall be provided with a manually activated emergency shutdown switch for use by emergency personnel. The switch
shall be clearly identified and shall be in a location approved by the fire chief. capabilities as follows:
1. Automatic shutdown of the automated rack storage system shall occur when water flow is detected in the automatic
sprinkler system, if present.
2. Automatic shutdown of the automated rack storage system shall occur upon activation of the fire detection system
required in Table 3206.2, if present.
3. A manually activated switch shall be provided to shut down the automated rack storage system. The switch shall be
clearly identified and shall be in a location approved by the fire chief.
Add new text as follows:
3209.4.1 Emergency operation. Capability shall be provided for emergency personnel to override the shutdown and operate
the rack storage system after shutdown has occurred. When the override is utilized, the automated rack storage system will
travel at a speed approved by the fire chief.
Reason: Automated rack storage systems typically consist of aisles which are only wide enough for the pallet load, and
heights which reach above 75 feet. The pallet movers travel quickly from one end of the rack to the other, and from floor to
topmost storage tier. If these pallet movers are operational when firefighters are within the storage array, there is very high
possibility for injury since there is nowhere to escape the path of the pallet mover as is travels down the aisle. This process
necessitates the need to clarify and enhance the requirements for shutdown and operation during a fire situation.
Similar to the requirements for carousel storage in Section 3209.3, a threshold is included for application of these shutdowns
when the area exceeds 500 square feet. The functions of the required shutdowns are clarified. New requirements specify that
shutdown is to occur automatically upon water flow or fire detection system operation. Additionally, the manual shutdown is
retained.
Section 3209.4.1 is added to require that the system can be overridden to allow use by firefighters. Since many of these
automated rack storage systems can exceed the reach of firefighting operations from the floor, the pallet movers can be used to
carry firefighters up to locations within the rack for final extinguishment. The pallet movers are designed for this type of
operation already, where they can transport personnel up into the rack for maintenance and inspection operations. This
requirement allows the firefighters to utilize this same function after the automated rack storage system shutdown has
activated. A requirement is included for the fire chief to review and approve the operating speed when the equipment is in
manual override.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will increase the cost of construction
This may result in a minimal increase to the cost of construction. Automated storage is a computer controlled system, so
revisions to the program software may be necessary along with a manual switch.
F325-16 : 3209.4O'BRIAN11048
Public Hearing Results
Committee Action:
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Committee Reason: Approval is based upon the proponent's published reason. It was noted that automatic shutdown is
important for emergency operations in unmanned facilities.

Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Barry Greive, Target Corporation, representing Target Corporation (barry.greive@target.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
2
3209.4 Automated rack storage. High-piled storage areas with greater than 500 square feet (46 m ) of automated rack
storage shall be provided with an approved shutdown capabilities as follows process. The shutdown process shall commence
upon any of the following occurrences:
1. Automatic shutdown of the automated rack storage system shall occur when water Water flow is detected in the
automatic sprinkler system, if present.
2. Automatic shutdown of the automated rack storage system shall occur upon activation Activation of the fire detection
system required in Table 3206.2, if present.
3. A manually activated switch shall be provided to initiate the shut down the automated rack storage system process. The
switch shall be clearly identified and shall be in a location approved by the fire chief.
3209.4.1 Emergency operation Override. Capability shall be provided for emergency personnel to override the shutdown
process and operate the rack storage system after shutdown has occurred. When the override is utilized, the automated rack
storage system will travel at a speed approved by the fire chief.
3209.4.2 Emergency operation Where the automated rack storage system incorporates cranes to move full-sized pallet
loads vertically through the rack array, each crane shall be capable of manual operation after shutdown has occurred for use
by fire department personnel to access upper tiers of the rack system. Where manual operation is provided, the crane shall
travel at a speed acceptable to the fire chief.
Commenter's Reason: This Public Comment is intended to clarify the requirements in two issues.
First the language in Section 3209.4 is revised to required a shutdown process for the automated rack storage system rather
than immediate shutdown. There are times where a phased shutdown will be appropriate, or may only be necessary for a
portion (zone) of the facility. For example, assume a large facility with 10 sire sprinkler zones, and water flow is detected in
Zone #1.
1. Automated movers in Zones 2-10 can complete their task and then return to their home base. This will allow those aisles
to be empty of product loads that just stopped wherever they are located.
2. Automated movers in Zone 1 that are not carrying a load can return to their home base.
3. Automated movers in Zone 1 which are carry a load shall travel to the closest area out of the storage aisles. At that point,
they shall stop so that they do not obstruct the aisle.
This is just an example of a possible shutdown process. The shutdown process can be specifically tailored to the facility, but
still must meet the approval of the fire code official. The remainder of Section 3209.4 is revised to clarify that the shutdown
process is initiated on any of the three conditions.
Second, Section 3209.4.1 is split into two sections to separate the requirements. In section 3209.4.1 the first sentence is
retained with a revision to use the term "shutdown process" as described in 3209.4.
The second sentence in Section 3209.4.1 is relocated and rewritten in Section 3209.4.2. This provision is then clarified so this
applies to rack storage systems, typically where cranes can move full-sized pallet loads vertically within the rack system. The
application to pallet cranes is critical, as this section is intended to allow use by fire department personnel to gain access to
upper loads in rack storage systems. Where cranes cannot accommodate a pallet load, they will likely not be able to
accommodate a firefighter or two with PPE or hose equipment.
The pallet cranes are designed for these types of loads already, In many cases they have the potential to transport personnel
up into the rack for maintenance and inspection operations. This requirement allows firefighters to utilize this same function
after the automated rack storage system shutdown has activated. The requirement is retained for the fire chief to review and
approve the operating speed when the equipment is in manual override.
The language in this PC was vetted in collaboration with the Fire Code Action Committee.
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Proponent : Barry Greive, Target Corporation, representing Target Corporation (barry.greive@target.com) requests
Disapprove.
Commenter's Reason: This is not a one-sized fits all code change, in many cases and in many facilities this simply
cannot work. Automated rack storage systems are already regulated by 3209.4 and have a manual shutdown switch
requirement which would shut down the affected conveying system. Having all of the systems in an entire facility shut down on
a false alarm is very costly to any facility using these types of systems, the manual system that is currently in place has been
working with great success. In some situations it can take an operation over 12 hours to get back up and running after a false
alarm. Shutting these down by water flow or fire alarm can make things worse for fire fighting capabilities, if the crane system
is shut down they can and will in most cases actually block aisles that could be used for firefighting. In some of these facilities
there are more than 500 robots carrying product with additional cranes operating, stopping this automation will create more of a
hazard then allowing them to continue to run.
Section 3209.4.1 is also problematic, many of these systems are not large enough or have the capacity to carry a fire fighter in
full gear In addition, in the case of a fire alarm the building will be evacuated and it may be difficult to find the exact person who
can run this equipment, how will the fire department know how to operate these sophisticated computerized systems? Some
of these systems are only capable of certain speeds and may not be able to be altered, some are very slow, while others very
fast.
Finally, the proponent has not provided any substantiating fire data that this change is needed and that the current language is
not working as is.

F325-16
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F326-16
IFC: 3303.1.
Proposed Change as Submitted
Proponent : Jonathan Roberts (jonathan.roberts@ul.com)
2015 International Fire Code
Revise as follows:
3303.1 Listed. Temporary heating devices shall be listedlisted and labeled in accordance with the International Mechanical
Code or the International Fuel Gas Codelabeled. The Installation, maintenance and use of temporary heating devices shall be
in accordance with the terms of listing and the listing manufacturers instructions.
Reason: The IMC and the IFGC do not regulate portable heating devices. Referencing these codes is not necessary. This
code change will require the devices to be used in accordance with thier listing and the manufacturer's instructions.
Cost Impact: Will not increase the cost of construction
The change simply clarifies existing requirements and revises the language within this section.
F326-16 : 3303.1ROBERTS10762
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal was approved based upon the proponent's reason statement.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ted Williams, representing American Gas Association (twilliams@aga.org) requests Disapprove.
Commenter's Reason: While the proponent is correct that the International Fuel Gas Code (IFGC) does not address
"portable" heaters, such as those that can be used in occupied spaces, the coverage proposed for deletion addresses
"temporary" heating such as construction heaters. Temporary heating can be provided by a wide variety of devices and not
"portable heaters," per se, and construction heating is certainly covered by the IFGC.
F326-16
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F332-16
IFC: 3308.6.1 (New).
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
3308.6.1 Smoke detectors and smoke alarms. Smoke detectors and smoke alarms located in an area where airborne
construction dust is expected shall be covered to prevent exposure to dust or shall be temporarily removed. During the time
when smoke detectors or smoke alarms are out of service, an approved fire watch or other approved alternative means of
detecting a fire shall be provided. Smoke detectors and alarms that were removed shall be replaced upon conclusion of dustproducing work. Smoke detectors and smoke alarms that were covered shall be inspected and cleaned, as necessary, upon
conclusion of dust-producing work.
Reason: Unwanted alarms continue to negatively impact fire service resources. Construction activities such as welding,
cutting, sanding and other dust producing operations, cause many unwanted alarms and unnecessary responses. When
project planning, coordination and positive actions are taken before the construction activities, unwanted alarms can be
drastically reduced.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will not increase the cost of construction
This proposal is merely trying to avoid unwanted alarms due to construction conditions associated with smoke alarms and
smoke detectors.
F332-16 : 3308.6.1
(NEW)O'BRIAN13317
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
3308.6.1 Smoke detectors and smoke alarms. Smoke detectors and smoke alarms located in an area where airborne
construction dust is expected shall be covered to prevent exposure to dust or shall be temporarily removed. During the time when
smoke detectors or smoke alarms are out of service, an approved fire watch or other approved alternative means of detecting a fire
shall be provided. Smoke detectors and alarms that were removed shall be replaced upon conclusion of dust-producing work.
Smoke detectors and smoke alarms that were covered shall be inspected and cleaned, as necessary, upon conclusion of
dustproducing work.
Committee Reason: This new section is necessary as the owners responsibility provisions currently only require the removal of
coverings on smoke detectors and alarms and don't address the need to provide such covers to avoid unwanted alarms. The
modification removes the second sentence that would require a fire watch while the smoke alarms are out of service. This was
seen as an unreasonable requirement.
Assembly Motion:
Online Vote Results:
Support: 25.51% (149) Oppose: 74.49% (435)
Assembly Action:

Disapprove
Failed
None
Individual Consideration Agenda

Proponent : Billie Zidek, APPA, representing APPA requests Disapprove.
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Commenter's Reason: This proposal was one of several that were not brought to the APPA I-Code Work Group's attention
during our initial deliberations. It came to light later in the APPA Standards and Code Council (ASCC) and was added to the list
to oppose because;
There seems to be no latitude provided for varying situations. For example, if some smoke are bagged to avoid triggering
a false alarm, but the remainder of the system including such things as pull stations, heat detectors, sprinkler flow
switches, etc. are in full working order, is the expensive fire watch still warranted? The proposal allows for "other approved
methods of detecting a fire" in lieu of a fire watch, but doesn't enumerate them. What if there is no occupancy in the
building? If work is ongoing while the detectors are out of service, do the presence of the workers constitute a fire watch?
We are in full agreement with measures to reduce false alarming, and requiring fire watches where the entire system or a
substantial portion is down and the building is wholly or partially occupied, but consider requiring a fire watch over an
entire building because some small component of it is temporarily out of service seems to be excessive.

F332-16
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F333-16
IFC: 3310.1, 3310.1.1 (New).
Proposed Change as Submitted
Proponent : Robert Davidson, Davidson Code Concepts, LLC, representing Self (rjd@davidsoncodeconcepts.com)
2015 International Fire Code
Revise as follows:
3310.1 Required access. Approved vehicle access for fire fighting shall be provided to all construction or demolition sites.
Vehicle access shall be provided to within 100 feet (30 480 mm) of temporary or permanent fire department connections.
Vehicle access shall be provided by either temporary or permanent roads, capable of supporting vehicle loading under all
weather conditions. Vehicle access shall be maintained until permanent fire apparatus access roads are available. in
accordance with the following:
1. Within 100 feet (30 480 mm) of temporary or permanent fire department connections
2. Within 150 feet on not less than two sides of a building being constructed where both of the following apply:
2.1.construction is utilizing combustible materials
2.2.construction activities exceed two stories in height above grade other than detached one- and two-family
dwellings and townhouses.
Add new text as follows:
3310.1.1 All weather access Vehicle access shall be provided by either temporary or permanent roads, capable of
supporting vehicle loading under all weather conditions. Vehicle access shall be maintained until permanent fire apparatus
access roads are available
Reason: The r of this proposal is two fold. The first objective was to split the language into two sections, leaving 3310.1 as the
charging section for when access is required and creating a new 3310.1.1 for the carrying capability requirements for that
access.
The current language calls for approved access to all construction or demolition sites, but does not provide any specific other
than access within 100 feet of any FDCs. Construction is when a building is at its most vulnerable, particularly those
utilizing combustible construction components. The fires, when they occur, are challenging and require access to effectively
apply hose and master device streams.
The referenced standard, NFPA 241, includes the following requirement:
"7.5.5.7 The access roadway shall be extended to within 46 m (150 ft) of all portions of the exterior walls of the first story of any
building."
Recognizing that pulling that requirement into the code presents practical difficulties for the overwhelming majority of
construction sites, the language suggested ties the access to only two sides and uses a trigger of over two stories in height of
combustible construction methods as a more reasonable target for compliance.

Cost Impact: Will increase the cost of construction
There could be some increased compliance by providing the required access, however, there will also be opportunities to save
costs by having a standard of access in the code that designers and builders can utilize as they develop project plans instead
of facing the unexpected need to modify operations to provide access once the site work starts.
F333-16 : 3310.1DAVIDSON13476
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved for several reasons, The requirements take away discretion from the fire
code officials. Also, there was a concern that additional language was necessary from NFPA 241. Finally
the proposal inappropriately penalizes combustible construction.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Robert Davidson, Davidson Code Concepts, LLC, representing Self (rjd@davidsoncodeconcepts.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
3310.1 Required access. Approved vehicle access for fire fighting shall be provided to all construction or demolition sites.
Vehicle access shall be provided in accordance with the following:
1. Within 100 feet (30 480 mm) of temporary or permanent fire department connections .
2. Within 150 feet on not less than two sides of a building being constructed where both of the following apply:
2.1.construction is utilizing combustible materials
2.2.construction activities exceed two stories in height above grade other than detached one- and two-family
dwellings and townhouses.
3. To provide access to buildings on construction or demolitions sites in accordance with NFPA 241, Section 7.5.5 where
required by the fire code official.
Commenter's Reason: The intent of the original proposal was to provide additional guidance to the fire code official for
requiring vehicle access to construction or demolition sites in addition to the guidance for fire department connections. The
committee reason for disapproval was based on the following three points:
The requirements take away discretion from the fire code officials.
Also, there was a concern that additional language was necessary from NFPA 241.
Finally the proposal inappropriately penalizes combustible construction.
To address these concerns the language is proposed to be modified by deleting the language in Item 2 and replacing that
language with a pointer directly to Section 7.5.5 NFPA 241 which addresses vehicle access. Doing this addresses the concern
that there is additional NFPA 241 language to apply including language that offers the fire code official and the site additional
flexibility in providing the necessary access. It also adds the phrase, "when required by the fire code official". This replacement
language no longer penalizes combustible construction and it provides the fire code official with flexibility as to requiring the
access and how to address that need.
All of the committee concerns have been addressed by this modification.
For reference purposes following is the relevant language from NFPA 241.
NFPA 241-2013
7.5.5 Access Roadways.
7.5.5.1 Every building shall be accessible by fire department apparatus by means of roadways having an all-weather
driving surface of not less than 6.1 m (20 ft) of unobstructed width, having the ability to withstand the live loads of fire
apparatus, and having a minimum of 4.1 m (13 ft 6 in.) of vertical clearance.
7.5.5.2 Access for use of fire department apparatus shall be provided to the immediate job site at the start of the project
and maintained until completion.
7.5.5.3 Dead-end fire department access roads in excess of 46 m (150 ft) in length shall be provided with approved
provisions for turning around fire department apparatus unless otherwise permitted by 7.5.5.4.
7.5.5.4 The requirements of 7.5.5.1 through 7.5.5.3 shall be permitted to be modified where, in the opinion of the fire
department, fire-fighting or rescue operations would not be impaired by such modification.
7.5.5.5 The required width of access roadways shall not be obstructed in any manner, including obstruction by parked
vehicles.
7.5.5.6 "No Parking" signs or other appropriate notices, or both, prohibiting obstruction shall be permitted to be required
and shall be maintained.
7.5.5.7 The access roadway shall be extended to within 46 m (150 ft) of all portions of the exterior walls of the first story of
any building.
7.5.5.8 Where an access roadway cannot be provided, an approved fire protection system or systems shall be provided as
required and approved by the authority having jurisdiction.
7.5.5.9 Where a bridge is required to be used as access, it shall be constructed and maintained using design live loading
sufficient to carry the imposed loads of the fire apparatus.

F333-16
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F336-16
3314.2 (New) (IBC [F] 3312.2 (New), IEBC [F] 1507.2 (New))
Proposed Change as Submitted
Proponent : Stephen Skalko, representing Masonry Alliance for Codes and Standards (svskalko@cox.net)
2015 International Fire Code
Add new text as follows:
3314.2 (IBC [F] 3312.2, IEBC [F] 1507.2) Completion during construction Where an automatic sprinkler system is required
by this code in buildings of Type III, IV and V construction, four or more stories in height, the portion of the building or structure
that is more than 40-feet above fire department vehicle access shall not begin construction until the automatic sprinkler is
operational for all stories below. Such automatic sprinkler system shall be extended as construction progresses to within one
floor of the highest point of construction having secured decking or flooring.
Reason: Buildings built to larger heights and areas as allowed in Tables 504.3, 504.4 and 506.2 of the International Building
Code are very dependent on automatic sprinkler protection systems. With these increases in building size there has been a
notable increase in fires, especially for Group R2 Residential Occupancies constructed of combustible framing and while the
building is under construction. This has resulted significant loss of property for the building under construction and nearby
properties exposed to the fire in part because important fire safety features such as passive fire protection for the combustible
framing is not complete and automatic sprinkler system upon which these larger and taller buildings depend have not been
made operational.
Besides the damage to the building under construction and to nearby properties some of these fires have required major street
closures including interstates, and tied up firefighting resources to the extent that other areas of the communities were left
under-protected for extended periods. A recent example is a major fire in Los Angeles with five stories of wood framing over a
two story concrete podium on December 8, 2014 that not only resulted in millions of dollars in damage to the building under
construction, but also damaged adjacent buildings. The apartment building known as the DaVinci was a complete loss after the
fire that was fueled by the five stories of wood frame construction. More than 250 firefighters were dispatched to the scene.
The burning of the structure's wooden frame forced the closure of northbound Harbor(110) Freeway and affected local streets
causing major traffic disruptions for commuters and to the nearby business and residences. Buildings nearby were damaged by
exposure to fire from the radiant heat as well as damage inside because the fire activated sprinklers in these adjacent
buildings. It has been reported that the heat also melted or damaged computers and partition cubicles in neighboring building
as well. The glazing in hundreds of windows of a nearby building was also damaged.
Besides this DaVinci fire other recent large combustible framed buildings under construction that had fires that illustrate the risk
of exposed combustible framing without operational sprinkler systems and presented significant challenges for the fire service
include:
Project Name / Location: Lindell Avenue Apartments, St. Louis, MO
Date of Incidents: June 13, 2007 and July 18, 2012
Project Description: 4 story, 197-unit, wood framed apartment building.
Building Status: Completed and occupied.
This same wood framed building was also the scene of a 2007 fire that caused $12 million in damage while construction was
underway.
Project Name / Location:

550 East and 500 South, Salt Lake City, UT

Date of Incident: February 9, 2014
Project Description: 4 story, wood frame apartment complex
Building Status: Under construction
The fire caused $2.5 million in damage.
Project Name / Location: Axis Apartments, Houston, TX
Date of Incident: March 25, 2014
Project Description: 5 story, 396 unit wood-framed apartment building
Building Status: Under construction
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The fire incident began as a 3-alarm fire at 12:30 p.m. but was upgraded to a 5-alarm in less than an hour. More than 400
Houston Fire Department personnel responded.
Project Name / Location: Apollo Way, Madison, WI
Date of Incident: August 8, 2014
Project Description: 4 story, 105-unit wood-frame apartment complex.
Building Status: Under construction
Authorities initially said the fire caused $3.5 million to $5 million in damage, but later the insurer estimated that damage is
"upwards of $10 million."
Section 3311.1 of this code requires operational standpipes be in place when portions of buildings requiring standpipes are 40
feet or more above the lowest level of fire department vehicle access. This proposal takes a similar approach to the standpipe
requirement for fire safety by requiring the sprinkler systems that are necessary to build these taller and larger buildings of
combustible construction be operational when the construction reaches the 40 foot height above the fire department vehicle
access. Too, like the standpipe requirements, the sprinkler system must be extended as each floor is provided with decking or
flooring.

Cost Impact: Will increase the cost of construction
This proposal is expected to increase the cost of construction due to the sprinkler protection system having to be completed on
lower floors before construction can begin higher up in the building. This increased cost however is necessary to reduce the
risk of damage to adjacent properties due to fire exposure which results in economic hardship for repairs and disruption to
businesses and residences, to minimize the impact to the public from traffic disruptions due to the size of the conflagrations,
and to reduce the demand for fire service response due to these larger taller combustible framed buildings while under
construction.
F336-16 : 3314.2
(NEW)SKALKO13395
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved as it is overly restrictive and the requirements would be difficult to meet.
There is often no underground service at this time of construction. This may force a contractor to violate NFPA 13 to comply.
Other safety measures are available.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Stephen Skalko, representing Masonry Alliance for Codes and Standards (svskalko@cox.net) requests
Approve as Submitted.
Commenter's Reason: In the Committee reason for disapproval they state "there is often no underground service at this time
of construction". The Committee suggests that the lack of this underground service "may force the contractor to violate NFPA
13 to comply". However, nothing is this proposed code change states that the automatic sprinkler system has to be connected
to an underground service. The proposal would expect the water supply for the sprinkler system to comply with NFPA 13.
Section 24.2.1(1) in the 2015-edition of NFPA 13 recognizes that sprinkler systems can be connected to an "approved" public
or private waterworks system. It does not state that this supply must be underground, only that it be approved.
Further, Section 3312.1 of the International Fire Code requires an "approved" water supply for fire protection be available as
soon as combustible materials arrive on site. Thus, regardless of Type of Construction, buildings using combustible materials
must have an approved water supply in the early stages of the building construction. And, NFPA 13 will permit the sprinkler
protection system to be connected to this "approved" water supply. Thus, this proposed sprinkler system for buildings of Type
III, IV and V construction four or more stories and when the construction is over 40-feet in height should already have an
approved water supply for the contractor to connect to and NOT VIOLATE NFPA 13.
The Committee reason for disapproval also suggests the proposal is "overly restrictive". The incidences of fire in buildings of
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combustible types of construction during the building phase have been increasing in recent years. The Reason statement in
the original proposal documented five complexes that burned in 2014 and 2015. This proposal recognizes this higher risk of
fires in buildings of this type during construction and proposes that the sprinkler protection be activated when the construction
progresses over 40-feet. Placing more stringent requirements in the code to address an issue, such as this case of fire
incidences, is historically how the building code has evolved over the years. Building in high seismic or wind regions require
more stringent structural requirements to accommodate these events based on damage from previous incidences. Building
with materials susceptible to higher fire risk necessitates more stringent fire safety requirements.
Finally, the Committee stated the provisions "would be difficult to meet". Though the requirement to have an active sprinkler
protection system in place while construction is ongoing is more difficult, the difficulty is predicated on design decisions made
when Types III, IV and V construction are chosen for the buildings. The higher risk of fires in buildings of this type during
construction, as noted in the incidences cited, dictate these more stringent requirements.
Recommend approval as submitted.

F336-16
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F338-16
105.6.49 (New), 105.7.19 (New), 202 (New), Chapter 38 (New)
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
CHAPTER 38 MARIJUANA PROCESSING AND EXTRACTION FACILITIES
SECTION 3801 GENERAL
3801.1 Scope Marijuana processing or extraction facilities shall comply with this chapter and the International Building Code.
The extraction process includes the act of extraction of the oils and fats by use of a solvent, desolventizing of the raw material
and production of the miscella, distillation of the solvent from the miscella and solvent recovery. The use, storage, transfilling,
and handling of hazardous materials in these facilities shall comply with this chapter, other applicable provisions of this code
and the International Building Code.
3801.2 Existing buildings or facilities. Existing buildings or facilities used for the processing of marijuana or where the
medium of extraction or solvent is changed shall comply with this chapter.
3801.3 Permits. Permits shall be required as set forth in Section 105.6 and 105.7.
SECTION 3802 DEFINITIONS
3802.1 Definitions The following terms are defined in Chapter 2:
MARIJUINA EXTRACTION FACILITY (MEF)
MARIJUINA EXTRACTION EQUIPMENT(MEE)
MARIJUINA EXTRACTION ROOM(MER)
DESOLVENTIZING
MISCELLA
SECTION 3803 PROCESSING AND EXTRACTION OF MARIJUANA
3803.1 Construction. Marijuana processing shall be located in a building complying with the International Building Code.
3803.2 Prohibited occupancies. Marijuana extraction processes utilizing flammable gasses or flammable cryogenic fluids
shall not be located in any building containing a Group A, E, I or R occupancy.
3803.3 Location. The extraction equipment and extraction process shall be located in a room dedicated to extraction.
3803.4 Staffing The extraction process shall be continuously staffed by personnel trained in the extraction process, the use
and hazards of hazardous materials and all emergency procedures. All staff training re-cords shall be maintained on-site by the
owner and made available upon request from the fire code official.
3803.5 Post-process purification and winterization. Post-processing and winterization involving the heating or pressurizing
of the miscella to other than normal pressure or temperature shall be approved and performed in an appliance listed for such
use. Domestic or commercial cooking appliances shall not be used.
3803.5.1 Industrial ovens. The use of industrial ovens shall comply with Chapter 30.
3803.6 Use of flammable and combustible liquids. The use of flammable and combustible liquids for liquid extraction
processes where the liquid is boiled, distilled, or evaporated shall be located within a hazardous exhaust fume hood, rated for
exhausting flammable vapors. Electrical equipment used within the hazardous exhaust fume hood shall be rated for use in
flammable atmospheres. Heating of flammable or combustible liquids over an open flame is prohibited.
Exception: The use of a heating element not rated for flammable atmospheres approved where documentation from the
manufacture or approved testing laboratory indicates is it rated for heating of flammable liquids.
3803.7 Liqufied Petroleum Gas Liquefied-petroleum gases shall not be released to the atmosphere.
Exception: LPG gas may be released to the atmosphere in accordance with NFPA 58 Section 7.3.
SECTION 3804 SYSTEMS AND EQUIPMENT
3804.1 General requirements. Systems and equipment used with the processing and extraction of marijuana shall comply
with Sections 3804.2 through 3804.4, 5003.2, other applicable provisions of this code, the International Building Code, and the
International Mechanical Code.
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3804.2 Systems and equipment. Systems or equipment used for the extraction of marijuana and cannabis oils from plant
material shall be listed or approved for the specific use. If the system used for extraction of marijuana and cannabis oils and
products from plant material is not listed, then the system shall be reviewed by a Registered Design Professionial.
The Registered Design Professionial shall review and consider any information provided by the system's designer or
manufacturer. For systems and equipment not listed for the specific use, a technical report in accordance with Section 3804.3
shall be prepared and submitted to the fire code official for review and approval. The firm or individual preparing the technical
report shall be approved by the fire code official prior to performing the analysis.
3804.3 Technical report. The technical report which has been reviewed and approved by the fire code official, as required by
Section 3804.2 is required prior to the equipment being located or installed at the facility. The report shall be prepared by
a Registered Design Professionial or other professionial approved by the fire code official.
3804.3.1 Report Content. The technical report shall contain all of the following:
1. Manufacturer information.
2. Preparer of record on technical report.
3. Date of review and report revision history.
4. Signature page shall include all of the following:
4.1.Author of the report
4.2.Date of report
4.3.Date and signature of Registered Design professional of record performing the design or peer review
5. Model number of the item evaluated. If the equipment is provided with a serial number, the serial number shall be
included for verification at time of site inspection.
6. Methodology of the design or peer review process used to determine minimum safety requirements. Methodology shall
consider the basis of design, and shall include a code analysis and code path to demonstrate the reason as to why
specific code or standards are applicable or not.
7. Equipment description. A list of every component and sub-assembly (fittings, hose, quick disconnects, gauges, site
glass, gaskets, valves, pumps, vessels, containers, switches, etc.) of the system or equipment, indicating the
manufacturer, model number, material, and solvent compatibility. Manufacture' data sheets shall be provided.
8. A general flow schematic or general process flow diagram of the process. Post-processing or winterization may be
included in this diagram. All primary components of the process equipment shall be identified and match
the equipment list required in Item 7. Operating temperatures, pressures, and solvent state of matter shall be identified
in each primary step or component. A piping and instrumentation diagram (PID or PI&D) shall be provided.
9. 9. Analysis of the vessel(s) if pressurized beyond standard atmospheric pressure. Analysis shall include purchased and
fabricated components.
10.Structural analysis for the frame system supporting the equipment.
11.Process safety analysis of the extraction system, from the introduction of raw product to the end of the extraction
process.
12.Comprehensive process hazard analysis considering failure modes and points of failure throughout the process. The
process hazard analysis shall include a review of emergency procedure information provided by the manufacturer of
the equipment or process and not that of the facility, building or room.
13.Review of the assembly instructions, operational and maintenance manuals provided by the manufacturer.
14.List of references used in the analysis.
3804.4 Site inspection. Prior to operation of the extraction equipment, where required by the fire code official, the engineer of
record or approved professional, as approved in 3805.2 shall inspect the site of the extraction process once equipment has
been installed for compliance with the technical report and the building analysis. The engineer of record or approved
professional shall provide a report of findings and observations of the site inspection to the fire code official prior to the
approval of the extraction process. The field inspection report authored by engineer of record shall include the serial number of
the equipment used in the process and shall confirm the equipment installed is the same model and type of equipment
identified in the technical report.
SECTION 3805 SAFETY SYSTEMS
3805.1 Gas detection. For extraction processes utilizing flammable gases as solvents, a continuous gas detection system
shall be provided. The gas detection threshold shall be no greater than 25% of the LEL/LFL limit of the materials.
3805.1.1 System design. The flammable gas detection system shall be listed or approved and shall be calibrated to the
types of fuels or gases used for the extraction process. The gas detection system shall be designed to activate when the level
of flammable gas exceeds 25 percent of the lower flammable limit (LFL).
3805.1.2 Gas detection system components. Gas detection system control units shall be listed and labeled in accordance
with UL 864 or UL 2017. Gas detectors shall be listed and labeled in accordance with UL 2075 for use with the gases and
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vapors being detected.
3805.1.3 Operation. Activation of the gas detection system shall result in all the following:
1. Initiation of distinct audible and visual alarm signals in the extraction room.
2. Deactivation of all heating systems located in the extraction room.
3. Activation of the mechanical ventilation system, where the system is interlocked with gas detection.
3805.1.4 Failure of the gas detection system. Failure of the gas detection system shall result in the deactivation of the
heating system, activation of the mechanical ventilation system where the system is interlocked with the gas detection system
and cause a trouble signal to sound in an approved location.
3805.1.5 Interlocks. All electrical components within the extraction room shall be interlocked with the gas detection system.
Activation of the gas detection system shall disable all light switches and electrical outlets.
3805.2 Emergency shutoff. Extraction processes utilizing gaseous hydro-carbon based sol vents shall be provided with
emergency shutoff systems in accordance with Section 5803.1.3.
105.6.49 Marijuana extraction systems. An operational permit is required to use a marijuana/cannabis extraction systems.
105.7.19 Marijuana extraction systems. A construction permit is required for installation of or modification to a
marijuana/cannabis extraction systems. Maintenance performed in accordance with this code is not considered to be
modifciation and does not require a construction permit.
SECTION 202 DEFINITIONS
DESOLVENTIZING The act of removing a solvent from a material.
SECTION 202 DEFINITIONS
MARIJUANA EXTRACTION EQUIPMENT (MEE) Equipment or appliances used for the extraction of botanical material such
as essential oils, from marijuana.
SECTION 202 DEFINITIONS
MARIJUANA EXTRACTION FACILITY (MEF) A building used for the solvent- based extraction process of marijuana.
SECTION 202 DEFINITIONS
MARIJUANA EXTRACTION ROOM (MER) The room or space in which the solvent-based extractions occur.
SECTION 202 DEFINITIONS
MISCELLA A mixture, in any proportion, of the extracted oil or fat and the extracting solvent.
Reason: This proposal is estblished to provide regulatory guidance to marijuana extraction facilities. This new indusutry legal
is severla states produces marijuana for sale in specially stores. At this time there are no specific regulations in place to ensure
safety in the extraction facilities. This proposal will establish specific requirements for handling hazardous materials, estblish
inspection standards and provide construction and permit requirements to ensure the life/safety of occpuants, fire reponders
and the general public. One of the biggest items this proposal covers and assist with is the fact that there is no listed
equipement for the these types of processess and this proposal gives the jurisdiction some guidance on how to deal with that
issue.
This proposal provides operational and construction permit requirements for marijuana extraction. Marijuana extraction can
involve explosive materials and dangerous process that pose serious risks to public health, safety and welfare, as illustrated by
the 2013 explosion, fire and fatality in Bellevue and Spokane, WA. This proposal provides administrative direction, establish
definitions, create requirements for risk analysis reports and inspections, identify construction requirements and electrical
systems, and direct other administrative oversight to protect public safety. Given the serious risks posed by activities regulated
by this rule, observing permanent rule timing requirements would be contrary to the public interest.
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
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Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Cost Impact: Will not increase the cost of construction
This has to do with a process issue and will not increase the cost of construction.
F338-16 :
CHAPTER 38O'BRIAN11424
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved as the chapter should not be specific to marijuana. Other plants undergo
the same processes and should be included if such a chapter is provided. In addition issues such as CO2 enrichment should be
specifically addressed within the new chapter.
Assembly Motion:
Online Vote Results:
Support: 63.2% (225) Oppose: 36.8% (131)
Assembly Action:

As Modified
Successful
Approved as Modified

Online Floor Modification:
3805.1 Gas detection system. For Rooms in which extraction processes utilizing flammable gases as solvents, are conducted
shall be provided with a continuous gas detection system that complies with Section 916. The gas detection system shall
beprovided. The designed to activate when the level of flammable gas detection threshold shall be no greater than exceeds 25%
percent of the LEL/LFL lower flammable limit of the materials (LFL).
3805.1.1 System design. The flammable gas detection system shall be listed or approved and shall be calibrated to the types of
fuels or gases used for the extraction process. The gas detection system shall be designed to activate when the level of flammable
gas exceeds 25 percent of the lower flammable limit (LFL).
3805.1.2 Gas detection system components. Gas detection system control units shall be listed and labeled in accordance
with UL 864 or UL 2017. Gas detectors shall be listed and labeled in accordance with UL 2075 for use with the gases and vapors
being detected.
3805.1.3 3805.1.1 Operation. No change to text.
3805.1.4 3805.1.2 Failure of the gas detection system. No change to text.
3805.1.5 3805.1.3 Interlocks. No change to text.

Individual Consideration Agenda
Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
CHAPTER 38 MARIJUANA PLANT PROCESSING AND EXTRACTION FACILITIES
3801.1 Scope Marijuana Plant processing or extraction facilities shall comply with this chapter and the International Building
Code. The extraction process includes the act of extraction of the oils and fats by use of a solvent, desolventizing of the raw
material and production of the miscella, distillation of the solvent from the miscella and solvent recovery. The use, storage,
transfilling, and handling of hazardous materials in these facilities shall comply with this chapter, other applicable provisions of
this code and the International Building Code.
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3801.2 Existing buildings or facilities. Existing buildings or facilities used for the processing of marijuana plants or where
the medium of extraction or solvent is changed shall comply with this chapter.
3802.1 Definitions The following terms are defined in Chapter 2:
MARIJUINA EXTRACTION FACILITY (MEF)
MARIJUINA EXTRACTION EQUIPMENT(MEE)
MARIJUINA EXTRACTION ROOM(MER)
DESOLVENTIZING
MISCELLA
3803.1 Construction. Marijuana processing Processing shall be located in a building complying with the International
Building Code.
3803.2 Prohibited occupancies. Marijuana extraction Extraction processes utilizing flammable gasses or flammable cryogenic
fluids shall not be located in any building containing a Group A, E, I or R occupancy.
3803.3 Location. The extraction equipment and extraction process utilizing hydrocarbon solvents shall be located in a room or
area dedicated to extraction.
3803.4 Staffing The extraction process shall be continuously staffed by personnel trained in the extraction process, the use
and hazards of hazardous materials and all emergency procedures. All staff training re-cords shall be maintained on-site by the
owner and made available upon request from the fire code official.
3804.1 General requirements. Systems and equipment used with the processing and extraction of marijuana oils and
products from plants shall comply with Sections 3804.2 through 3804.4, 5003.2, other applicable provisions of this code, the
International Building Code, and the International Mechanical Code.
3804.2 Systems and equipment. Systems or equipment used for the extraction of marijuana and cannabis oils from plant
material shall be listed or approved for the specific use. If the system used for extraction of marijuana and cannabis oils and
products from plant material is not listed, then the system shall be reviewed by a Registered Design Professionial.
The Registered Design Professionial shall review and consider any information provided by the system's designer or
manufacturer. For systems and equipment not listed for the specific use, a technical report in accordance with Section 3804.3
shall be prepared and submitted to the fire code official for review and approval. The firm or individual preparing the technical
report shall be approved by the fire code official prior to performing the analysis.
105.6.49 Marijuana Plant extraction systems. An operational permit is required to use a marijuana/cannabis plant extraction
systems.
105.7.19 Marijuana Plant extraction systems. A construction permit is required for installation of or modification to a
marijuana/cannabis plant extraction systems. Maintenance performed in accordance with this code is not considered to be
modifciation and does not require a construction permit.
SECTION 202 MARIJUANA EXTRACTION ROOM (MER)
The room or space in which the solvent-based extractions occur.
SECTION 202 MARIJUANA EXTRACTION FACILITY (MEF)
A building used for the solvent- based extraction process of marijuana.
SECTION 202 MARIJUANA EXTRACTION EQUIPMENT (MEE)
Equipment or appliances used for the extraction of botanical material such as essential oils, from marijuana.
Commenter's Reason: This PC addresses a concern that this new chapter should not strictly focus on marijuana but is
applicable to other processing and extraction processes with plants such as lavender and mint. There was no reason it should
be limited to one type of plant and the specific references are removed by this public comment. Working with the industry we
also made another change and deleted the staffing section from the original proposal, as there is no other location in the code
were the fire deparment requires staffing for a process. The other change was to only require the use of hydrocarboin solvents
in a decisted extraction room or area.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)
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Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by Successful Assembly Action.
3805.1 Gas detection system. For Rooms in which extraction processes utilizing flammable gases as solvents, are conducted
shall be provided with a continuous gas detection system that complies with Section 916. The gas detection system shall
beprovided. The designed to activate when the level of flammable gas detection threshold shall be no greater than exceeds 25%
percent of the LEL/LFL lower flammable limit of the materials (LFL).
3805.1.1 System design. The flammable gas detection system shall be listed or approved and shall be calibrated to the types of
fuels or gases used for the extraction process. The gas detection system shall be designed to activate when the level of flammable
gas exceeds 25 percent of the lower flammable limit (LFL).
3805.1.2 Gas detection system components. Gas detection system control units shall be listed and labeled in accordance
with UL 864 or UL 2017. Gas detectors shall be listed and labeled in accordance with UL 2075 for use with the gases and vapors
being detected.
3805.1.3 3805.1.1 Operation. No change to text.
3805.1.4 3805.1.2 Failure of the gas detection system. No change to text.
3805.1.5 3805.1.3 Interlocks. No change to text.
Commenter's Reason: The reason for the public comment is to emphasize that the floor motion for as modified addresses all
the concerns and changes identified by the Fire Code committee and the comments made from the floor. There is a separate
PC that addresses the concerns of the use of the term marijuana. One issue not addressed by this proposal is CO2
enrichment. Such systems are covered by F372-16 (AS). F372-16 was Approved as submitted and supported by the FCAC.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Proponent : Assembly Motion requests Approve as Modified by Committee.
Commenter's Reason: This code change proposal is on the agenda for individual consideration because the proposal
received a successful assembly motion. The assembly action for Approve as Modified was Successful by a vote of 63.2%
(225) to 36.8% (131) by eligible members online during the period of May 11 - May 26, 2016.
F338-16
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F340-16
202 (New), 604.2.17 (New) [IBC [F] 2702.2.17(New)], Chapter 38 (New), 5003.8.3, Chapter 80; IBC [F] 307.1.1, [F] 414.2,
[F] 427 (New), Table [F] 903.2.11.6, Chapter 35
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
CHAPTER 38 HIGHER EDUCATION LABORATORIES
SECTION 3801 GENERAL
3801.1 Scope. Laboratories in Group B occupancies used for educational purposes above the 12th grade complying with the
requirements of this chapter shall be permitted to exceed the maximum allowable quantities of hazardous materials in control
areas set forth in Chapter 50 without requiring classification as a Group H occupancy. Except as specified in this chapter, such
laboratories shall comply with all applicable provisions of this code and the Building Code. Storage, use and handling of
chemicals in such laboratories shall be limited to purposes related to testing, analysis, teaching, research or developmental
activities on a nonproduction basis.
3801.2 Application. The provisions of this chapter shall be applied as exceptions or additions to applicable requirements
of this code. Unless specifically modified by this chapter, the storage, use and handling of hazardous materials shall comply
with all other provisions in Chapters 50 through 67 and the International Building Code for quantities not exceeding the
maximum allowable quantity.
SECTION 3802 DEFINITIONS
3802.1 Definitions. The following terms are defined in Chapter 2:
CHEMICAL FUME HOOD
GLOVE BOX
LABORATORY SUITE
SPECIAL EXPERT
SECTION 3803 GENERAL SAFETY PROVISIONS
3803.1 Scope. Laboratories and laboratory suites applying the requirements of this chapter shall be in accordance with the
general safety provisions in Sections 3803.1.1 through 3803.2.2.
3803.1.1 Chemical Safety Reviews. Operating and emergency procedures planning and documentation shall be provided in
accordance with Sections 5001.3.3.11 through 5001.3.3.17. Such documentation shall be prepared by laboratory safety
personnel or special experts, and shall be made available in the workplace for reference and review by employees. Copies of
such documentation shall be made available to the fire code official for review upon request.
3803.1.2 Chemical handling. Receiving, transporting on site, unpacking and dispensing of hazardous materials shall be
carried out by persons trained in proper handling of such materials and shall be performed in accordance with Chapters 50
through 67, as applicable.
3803.1.3 Warning Signage. Warning signs shall be provided in accordance with Section 5003.5.
3803.1.4 Maintenance of equipment, machinery and processes. Maintenance of equipment, machinery and processes
used with hazardous materials shall comply with Section 5003.2.6.
3803.1.5 Time sensitive materials. Containers of materials that have the potential to become hazardous during prolonged
storage shall be dated when first opened, and shall be managed in accordance with NFPA 45 Section 8.2.4.4.1.
3803.1.6 Hazardous Wastes. Storage, dispensing, use and handling of hazardous waste shall comply with this chapter and
Chapters 50 through 67, as applicable.
3803.1.7 Ventilation. Ventilation for laboratories and laboratory equipment shall be designed and installed in accordance with
the requirements in the International Mechanical Code and Chapter 7, NFPA 45.
3803.1.8 Automatic Fire Extinguishing Systems. New laboratories in new or existing buildings that increase maximum
allowable quantities of hazardous materials based upon the requirements in this chapter shall be equipped throughout with an
approved automatic sprinkler system in accordance with Section 903.3.1.1.
3803.2 Hazardous materials storage and use. Hazardous Materials storage, handling and use in laboratories and
laboratory suites complying with Chapter 38 shall be in accordance with this chapter and Chapters 50 through 67.
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3803.2.1 Container Size. The maximum container size for all hazardous materials shall be 5.3 gallons for liquids, 50 pounds
for solids, 100 cf. for health hazard gases per table 5003.1.1(2) and 500 cf. for all other gases in accorandance with Table
5003.1.1(1).
Exception:Hazardous waste collection containers, for other than Class I and Class II flammable liquids, are permitted to
exceed 5.3 (20L) gallons where approved.
3803.2.2 Density. Quantities of Class I flammable liquids in storage and use shall not exceed 8 gallons per 100 sf of floor
areas. Densities shall be reduced by 25% on the 4th through 6th floors of the building and by 50% above the 6th floor.
Regardless of the density, the maximum allowable quantity per control area or laboratory suite in accordance with this chapter,
shall not be exceeded.
Exception: Designated hazardous waste collection areas or rooms within a laboratory suite or control area are not
limited, but but such materials shall not exceed the maximum allowable quantity per laboratory suite or control area.
SECTION 3804 LABORATORY SUITE CONSTRUCTION
3804.1 General. Where laboratory suites are provided, they shall be constructed in accordance with this chapter, and Section
427 of the International Building Code.
3804.1.1 Laboratory Suites. The number of control areas and percentage of maximum allowable quantities of hazardous
materials in laboratory suites shall be in accordance with Table 3804.1.1.
TABLE 3804.1.1
DESIGN AND NUMBER OF LABORATORY SUITES PER FLOOR
PERCENTAGE OF THE MAXIMUM
FIRE-RESISTANCE RATING FOR
NUMBER OF LAB
FLOOR LEVEL ALLOWABLE QUANTITY PER LAB
SUITES PER FLOOR FIRE BARRIERS IN HOURSb
SUITEa
Above
21+
Not allowed
Not Permitted
Not Permitted
Grade
16-20
25
1
2c
11-15
50
1
2c
Plane
7-10
50
2
2c
4-6
75
4
1
3
100
4
1
1-2
100
6
1
1
Below
75
4
1
2
Grade
50
2
1
Lower
Plane
Not Allowed
Not Allowed
Not Allowed
than 2
a. Percentages shall be of the maximum allowable quantity per control area shown in Tables 5003.1.1(1) and 5003.1.1(2), with
all increases allowed in the footnotes to those tables.
b. Fire barriers shall include walls, floors and ceilings necessary to provide separation from other portions of the building.
c. Vertical fire barriers separating laboratory suites from other spaces on the same floor may be one hour rated.
3804.1.1.1 Separation from other non-laboratory areas. Laboratory suites shall be separated from other portions of the
building in accordance with the most restrictive of the following:
1. Table 3804.1.1 with fire barriers constructed in accordance with Section 707 of the International Building Code and
horizontal assemblies constructed in accordance with Section 711 of the International Building Code.
Exception: Where an individual laboratory suite occupies more than one story, the fire resistance rating of
intermediate floors contained within the laboratory suite shall comply with the requirements of the International
Building Code.
2. Section 508 of the International Building Code.
3804.1.1.2 Separation from other Laboratory Suites. Laboratory suites shall be separated from other laboratory suites in
accordance with Table 3804.1.1.
3804.1.1.3 Floor Assembly Fire Resistance. The floor assembly supporting the laboratory suite and the construction
supporting the floor of the laboratory suite shall have a fire resistance rating of not less than 2 hours.
Exception: The floor assembly of the laboratory suite and the constriction supporting the floor of the laboratory suite are
allowed to be 1-hour fire resistance rated in buildings of Types IIA, IIIA and VA construction, provided that the building is 3 or
fewer stories.
3804.1.1.4 Maximum number. The maximum number of laboratory suites shall be in accordance with Table 3804.1.1.
Where a building contains both laboratory suites and control areas the total number of laboratory suites and control areas
within a building shall not exceed the maximum number of laboratory suites in accorandance with Table 3804.1.1.
3804.1.1.5 Means of Egress. Means of egress shall be in accordance with Chapter 10.
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3804.1.1.6 Standby or emergency power. Standby or emergency power shall be provided in accordance with Section
5004.7 where laboratory suites are located above the sixth story above grade plane or located in a story below grade plane.
3804.1.1.7 Ventilation. Ventilation shall be in accordance with Chapter 7 of NFPA 45, and the International Mechanical Code.
3804.1.1.8 Liquid tight floor. Portions of the laboratory suite where hazardous materials are present shall be provided with a
liquid tight floor.
3804.1.1.9 Automatic fire extinguishing systems. Buildings shall be equipped throughout with an approved automatic
sprinkler system in accordance with Section 903.3.1.1.
3804.1.2 Percentage of maximum allowable quantity in each laboratory suite. The percentage of maximum allowable
quantities in each laboratory suite shall be in accordance with Table 3804.1.1.
SECTION 3805 NON-SPRINKLERED LABORATORIES
3805.1 Scope. Storage and use of hazardous materials in existing laboratories located within existing buildings not equipped
throughout with an automatic sprinkler system in accordance with Section 903.3.1.1, is permitted where such use complies with
Section 3803, and with Chapters 50 through 67, as applicable, and Sections 3805.2 through 3805.4.
3805.2 Non-sprinklered laboratories. The maximum allowable quantities of hazardous materials in storage and use in
control areas in laboratories located in buildings not equipped throughout with an automatic sprinkler system in accordance
with Section 903.3.1.1 shall be in accordance with Table 5003.1.1(1) and 5003.1.1(2), and Table 5003.8.3.2, except as
modified by Sections 3805.2.1 and 3805.2.2.
3805.2.1 Restricted Materials Storage. Storage of hazardous materials prohibited by Table 5003.1.1 in buildings not
equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1, shall be allowed within a
laboratory at 25% of Table 5003.1.1 limits for a building equipped throughout with an automatic sprinkler system, with no
additional increases allowed, provided that all such materials are stored in accordance with all of the following:
1. Containers shall be completely sealed and stored according to the manufacturer's recommendations.
2. Storage shall be within approved hazardous materials storage cabinets in accordance with Section 5003.8.7, or shall
be located in an inert atmosphere glove box in accordance with NFPA 45 Section 7.11.
3. The storage cabinet or glove box shall not contain any storage of incompatible materials.
3805.2.2 Restricted materials use. Use of hazardous materials prohibited by Table 5003.1.1 in buildings not equipped
throughout with an automatic sprinkler system in accordance with Section 903.3.1.1, shall be allowed within a laboratory at
25% of Table 5003.1.1 limits for buildings equipped throughout with an automatic sprinkler system, with no additional increases
allowed, provided that all such materials are used in accordance with all of the following:
1. Use shall be within an approved chemical fumehood listed in accordance with UL 1805, or in an inert atmosphere
glove box in accordance with NFPA 45 Section 7.11, or other approved equipment designed for the specific hazard of
the material.
2. Combustible materials shall be kept at least 0.610 m (2 ft.) away from the work area, except for those items directly
related to the research.
3. A portable fire extinguisher appropriate for the specific material shall be provided within 20 feet of the use in
accordance with Section 906.
3805.3 Restricted materials automatic fire detection. An automatic fire detection system shall be installed in all existing
laboratories in non-sprinklered buildings in accordance with this section. Detectors shall be connected to the building's fire
alarm control unit where a fire alarm system is provided. Detector initiation shall activate the occupant notification system in
accordance with Section 907.5 where connected to the building's fire alarm control unit. Activation of the detection system shall
sound a local alarm in buildings not equipped with a fire alarm notification system,
3805.3.1 System supervision and monitoring. Automatic fire detection systems shall be electronically supervised and
monitored by an approved supervising station or, where approved, shall initiate an audible and visual signal at a constantly
attended on-site location.
3805.4 Percentage of maximum allowable quantity per control area. The percentage of maximum allowable quantities
per control area shall be permitted to be increased in accordance with Table 3805.4.
TABLE 3805.4
DESIGN AND NUMBER OF CONTROL AREAS IN EXISTING NON-SPRINKLERED LABORATORIES
FLOOR LEVEL
PERCENTAGE OF THE MAXIMUM
NUMBER OF
FIRE RESISTANCE RATING FOR
ALLOWABLE QUANTITY PER CONTROL
CONTROL AREAS PER FIRE BARRIERS IN HOURSc,d
AREA
FLOOR
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Above
grade
plane

Below
Grade
Plane

Higher
than 9
7-9
4-6
3
1-2
1
2
Lower
than 2

5%
10%
25%
75%
100%
100%
75%
Not allowed

1
2
2
2
4
3
2
Not Allowed

2
2
2
1
1
1
1
Not allowed

a. Percentages shall be of the maximum allowable quantity per control area shown in Tables 5003.1.1(1) and 5003.1.1(2),
excluding all increases allowed in the footnotes to those tables
b. Fire barriers shall include walls, floors and ceilings necessary to provide separation from other portions of the building
c. Vertical fire barriers separating control areas from other spaces on the same floor shall be permitted to be one hour rated.
d. See International Building Code Section 414.2.4 for additional requirements.
SECTION 3806 EXISTING SPRINKLERED LABORATORIES
3806.1 Scope. Storage and use of hazardous materials in new and existing laboratories in buildings equipped throughout with
an automatic sprinkler system in accordance with Section 903.3.1.1, shall be in accordance with Section 3803, and with
Chapters 50-67 as applicable, except as modified by by this section.
3806.2 Hazardous materials storage and use. Storage and use of hazardous materials within control areas in new and
existing sprinklered laboratories shall be in accordance with this section and Chapters 50 through 67, as applicable.
Exception: Existing laboratories in buildings equipped though with an automatic sprinkler meeting requirements for
laboratory suites are permitted to comply with Section 3804.
3806.2.1 Percentage of maximum allowable quantity per control area. The percentage of maximum allowable quantities
per control area shall be in accordance with Table 3806.2.1.
TABLE 3806.2.1
DESIGN AND NUMBER OF CONTROL AREAS IN EXISTING SPRINKLERED LABORATORIES
PERCENTAGE OF THE MAXIMUM
NUMBER OF
FIRE-RESISTANCE RATING FOR
ALLOWABLE QUANTITY PER CONTROL CONTROL AREAS
FIRE BARRIERS IN HOURSbc
FLOOR LEVEL
a
AREA
PER FLOOR
Above
Grade
Plane

21+
11-20
7-10
4-6
3
1-2

Below
Grade
Plane

1
2
Lower
than
2

5%
10%
25%
50%
75%
100%

1
1
2
2
3
4

2
2
2
2
1
1

100%
75%
Not Allowed

3
2
Not Allowed

1
1
Not Allowed

a. Percentages shall be of the maximum allowable quantity per control area shown in Tables 5003.1.1(1) and 5003.1.1(2), with
all increases allowed in the footnotes to those tables.
b. Fire barriers shall include walls, floors and ceilings necessary to provide separation from other portions of the building. See
International Building Code Section 414.2.4 for additional requirements.
5003.8.3 Control areas. Control areas shall comply with Sections 5003.8.3.1 through 5003.8.3.5.
Exception: Higher education laboratories in accordance with Chapter 38 and Section 427 of the International Building Code.
604.2.17 Laboratory suites. Laboratory Suites shall be provided with emergency or standby power in accordance with
Chapter 38.
Add new definition as follows:
SECTION 202 DEFINITIONS
CHEMICAL FUME HOOD. A ventilated enclosure designed to contain and exhaust fumes, gases, vapors, mists and
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particulate matter generated within the hood.
SECTION 202 DEFINITIONS
GLOVE BOX. A sealed enclosure in which items inside the box are handled exclusively using long gloves sealed to ports in
the enclosure.
SECTION 202 DEFINITIONS
LABORATORY SUITE. A fire-rated enclosed laboratory area that will provide one or more laboratory spaces, within a Group B
educational occupancy, that are permitted to include ancillary uses such as offices, bathrooms, and corridors that are
contiguous with the laboratory area, and are constructed in accordance with section 3804.
SECTION 202 DEFINITIONS
SPECIAL EXPERT. An individual who has demonstrated qualifications in a specific area, outside the practice of architecture or
engineering, through education, training and experience.
2015 International Building Code
[F] 307.1.1 Uses other than Group H. An occupancy that stores, uses or handles hazardous materials as described in one or
more of the following items shall not be classified as Group H, but shall be classified as the occupancy that it most nearly
resembles.
1. Buildings and structures occupied for the application of flammable finishes, provided that such buildings or areas
conform to the requirements of Section 416 and the International Fire Code.
2. Wholesale and retail sales and storage of flammable and combustible liquids in mercantile occupancies conforming to
the International Fire Code.
3. Closed piping system containing flammable or combustible liquids or gases utilized for the operation of machinery or
equipment.
4. Cleaning establishments that utilize combustible liquid solvents having a flash point of 140°F (60°C) or higher in closed
systems employing equipment listed by an approved testing agency, provided that this occupancy is separated from all
other areas of the building by 1-hour fire barriers constructed in accordance with Section 707 or 1hour horizontal
assemblies constructed in accordance with Section 711, or both.
5. Cleaning establishments that utilize a liquid solvent having a flash point at or above 200°F (93°C).
6. Liquor stores and distributors without bulk storage.
7. Refrigeration systems.
8. The storage or utilization of materials for agricultural purposes on the premises.
9. Stationary batteries utilized for facility emergency power, uninterruptable power supply or telecommunication facilities,
provided that the batteries are provided with safety venting caps and ventilation is provided in accordance with the
International Mechanical Code.
10.Corrosive personal or household products in their original packaging used in retail display.
11.Commonly used corrosive building materials.
12.Buildings and structures occupied for aerosol storage shall be classified as Group S-1, provided that such buildings
conform to the requirements of the International Fire Code.
13.Display and storage of nonflammable solid and nonflammable or noncombustible liquid hazardous materials in
quantities not exceeding the maximum allowable quantity per control area in Group M or S occupancies complying with
Section 414.2.5.
14.The storage of black powder, smokeless propellant and small arms primers in Groups M and R-3 and special industrial
explosive devices in Groups B, F, M and S, provided such storage conforms to the quantity limits and requirements
prescribed in the International Fire Code.
15.Group B Higher Education Laboratory occupancies complying with Section 427 and Chapter 38 of the IFC.
[F] 414.2 Control areas. Control areas shall comply with Sections 414.2.1 through 414.2.5 and the International Fire Code.
Exception: Higher education laboratories in accordance with Section 427 and Chapter 38 of the International Fire Code.
SECTION 427 HIGHER EDUCATION LABORATORIES
[F]427.1 Scope. Laboratories in Group B occupancies used for educational purposes above the 12th grade complying with
the requirements of this chapter shall be permitted to exceed the maximum allowable quantities of hazardous materials in
control areas set forth in Chapter 50 without requiring classification as a Group H occupancy. Except as specified in this
chapter, such laboratories shall comply with all applicable provisions of this code and the the International Fire Code. Storage,
use and handling of chemicals in such laboratories shall be limited to purposes related to testing, analysis, teaching, research
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or developmental activities on a nonproduction basis.
[F]427.2 Application. The provisions of this chapter shall be applied as exceptions or additions to applicable requirements of
this code. Unless specifically modified by this chapter, the storage, use and handling of hazardous materials shall comply with
all other provisions in Chapters 50 through 67 of the International Fire Code and this code for quantities not exceeding the
maximum allowable quantity.
[F]427.3 Laboratory suite construction. Where laboratory suites are provided, they shall be constructed in accordance with
this Section and Chapter 38 of the International Fire Code. The number of control areas and percentage of maximum allowable
quantities of hazardous materials in laboratory suites shall be in accordance with Table 427.3.
[F]427.3.1 Separation from other non-laboratory areas. Laboratory suites shall be separated from other portions of the
building in accordance with the most restrictive of the following:
1. Table 427.3 with fire barriers constructed in accordance with Section 707 oand horizontal assemblies constructed in
accordance with Section 711.
Exception: Where an individual laboratory suite occupies more than one story, the fire resistance rating of intermediate
floors contained within the laboratory suite shall comply with the requirements of this code.
2. Section 508 of the International Building Code.
[F]427.3.2 Separation from other Laboratory Suites. Laboratory suites shall be separated from other laboratory suites in
accordance with Table 427.3.
[F]427.3.3 Floor Assembly Fire Resistance. The floor assembly supporting the laboratory suite and the construction
supporting the floor of the laboratory suite shall have a fire resistance rating of not less than 2 hours.
Exception: The floor assembly of the laboratory suite and the constriction supporting the floor of the laboratory suite are
allowed to be 1-hour fire resistance rated in buildings of Types IIA, IIIA and VA construction, provided that the building is 3 or
fewer stories.
[F]427.3.4 Maximum number. The maximum number of laboratory suites shall be in accordance with Table 427.3. Where a
building contains both laboratory suites and control areas the total number of laboratory suites and control areas within a
building shall not exceed the maximum number of laboratory suites in accorandance with Table 427.3.
[F]427.3.5 Means of egress. Means of egress shall be in accordance with Chapter 10.
[F]427.3.6 Standby or emergency power. Standby or emergency power shall be provided in accordance with Section
5004.7 where laboratory suites are located above the sixth story above grade plane or located in a story below grade plane.
[F]427.3.7 Ventilation. Ventilation shall be in accordance with Chapter 7 of NFPA 45, and the International Mechanical Code.
[F]427.3.8 Liquid tight floor. Portions of the laboratory suite where hazardous materials are present shall be provided with a
liquid tight floor.
[F]427.3.9 Automatic fire extinguishing systems. Buildings shall be equipped throughout with an approved automatic
sprinkler system in accordance with Section 903.3.1.1.
[F]427.4 Percentage of maximum allowable quantity in each laboratory suite. The percentage of maximum allowable
quantities in each laboratory suite shall be in accordance with Table 427.3
TABLE [F] 903.2.11.6
ADDITIONAL REQUIRED SUPPRESSION SYSTEMS
SECTION
402.5, 402.6.2
403.3
404.3
405.3
407.6
410.7
411.4
412.3.6
412.4.6, 412.4.6.1, 412.6.5
415.11.11
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SUBJECT
Covered and open mall buildings
High-rise buildings
Atriums
Underground structures
Group I-2
Stages
Special amusement buildings
Airport traffic control towers
Aircraft hangars
Group H-5 HPM exhaust ducts
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416.5
417.4
419.5
424.3
427.
507
509.4
1029.6.2.3
IFC

Flammable finishes
Drying rooms
Live/work units
Children's play structures
Buildings containing laboratory suites
Unlimited area buildings
Incidental uses
Smoke-protected assembly seating
Sprinkler system requirements as set forth in Section 903.2.11.6 of the
International Fire Code

Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
NFPA 45 - 2015: Standard On Fire Protection For Laboratories Using Chemicals
UL 1805 - 2002 Standard for Laboratory Hoods and Cabinets
Reason: There is quite possibly no industry more important to lives across the world than higher education academic
institutions. The advance of technologies, science, medicine and our knowledge of the world often relies on having vibrant and
successful academic institutions.
These academic institutions often have chemistry, biology, medical, engineering and other laboratories where hazardous
materials are used. The IFC does not specifically address teaching and research laboratories, so users must try to apply
general hazardous materials provisions, which oftentimes are not appropriate for specialized academic laboratory settings.
The following is a list of several conditions typically present in academic laboratories that make them unique:
1. Lower chemical density in individual research laboratories. In a teaching and research environment, there are often
many small laboratories within a building that are using small quantities of hazardous materials in each location. Individually,
they do not store or use a large quantity of hazardous materials, but together, they may often exceed the maximum allowable
quantities for the control area. This lower chemical density often mitigates the overall risk, but the IFC currently has no
provisions to recognize this condition.
2. Ongoing staff oversight from "Special Experts" in laboratory safety. Many higher education institutions have a full
cadre of faculty and staff with chemical expertise. These "Special Experts" often include, but are not limited to: Fire Marshals,
Industrial Hygienists, Radiation Safety Officers, Biological Safety Officers, Chemical Hygiene Officers and Environmental
Health and Safety Officers. These individuals are an integral part of the preparation/review of laboratory safety
documentations, as well as regularly scheduled safety audits. Fire and life safety expertise and oversight on our campuses is
continually increasing with the addition of these highly capable professionals.
3. Limited, or "directed", funding streams. Also unique to academic institutions are the funding sources for research. In a
"non-profit" teaching and research environment, the majority of research is funded through grants and endowments.
Unfortunately, many grants only support the costs of research personnel and equipment, not structural upgrades to
accommodate newer research processes.
4. Mixed-use occupancies. A typical university science building will house laboratories, office space, storerooms, classrooms
and lecture halls. The current limits on hazardous materials are so restrictive on upper floors that many universities are forced
to locate classrooms and lecture halls on the upper floors so that they can take full advantage of the hazardous materials
quantities allowed on the lower floors. This results in moving large numbers of students through hallways, past laboratories to
get to the upper floors. They will also have to exit back down the same routes in the event of an emergency.
This proposal introduces a post-secondary academic laboratory chapter to address these unique circumstances. University fire
and life safety professionals from across the United States have collaborated on writing this chapter. Conscientious effort has
been made to balance the proposed IFC modifications with enhanced administrative, emergency planning and structural
provisions.
This chapter also introduces some important provisions from NFPA 45, Fire Protection for Laboratories. Although the IFC
references many national standards on specific topics, there are no such references currently for laboratories. This standard
contains many laboratory specific requirements and design professionals rely heavily upon this national standard for current
laboratory designs.
Specifically, the chapter addresses three primary needs: 1) increasing general laboratory safety requirements, 2) increasing
MAQ's in large or multi-story laboratories, or laboratories located in multi-story buildings and, 3) allowing very small quantities
of currently prohibited hazardous materials in non-sprinklered laboratory buildings. A brief description of each is as follows:
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1. Increased general laboratory safety requirements: This proposal introduces a post-secondary academic laboratory
chapter in to the IFC. Currently, there is no teaching/research laboratory specific chapter in the IFC, and there are no
references to NFPA 45 (Fire Protection for Laboratories). This new chapter fills a much needed gap in the IFC, and provides for
enhanced safety requirements in these academic laboratories.
2. Control Area Limitations: As post-secondary campuses across the world grow to meet increasing populations, they often
are landlocked, and require that new buildings are built taller and/or larger. This is particularly true in large metropolitan areas.
The current "Control Area" restrictions in the ICC codes severely restrict functioning laboratories on upper floor levels or in
larger buildings.
In response to this critical issue, numerous jurisdictions have adopted state or local amendments to allow for greater numbers
of control areas and larger percentages of MAQs in academic and /or non-production laboratories. Such jurisdictions include
California, Arizona, Minnesota, Seattle and New York City. One of the primary purposes of this proposal is to provide
standardized model code language to address this topic.
This chapter provides an alternate design approach for such scenarios where traditional control area limitations are not
feasible, and where building Group H-Occupancies is not possible. The "Laboratory Suite" concept gives users an option to
allow more flexibility in hazardous materials use, in exchange for additional administrative and structural safeguards, while still
remaining a "B" occupancy.
3. Non-Sprinklered Limitations: There are thousands of existing post-secondary academic institutions, with some dating
back to 1800's, where retrofitting automatic sprinklers is not practical. This proposal addresses a critically important issue to
selected laboratories in existing, non-sprinklered buildings, who need very small quantities of materials that have blanket
restrictions in non-sprinklered buildings. This proposal provides a limited exception to allow very small quantities of such
materials when specific mitigation controls are provided.
PART 1 REASON:
Section 3801. Provides general scoping information. It clarifies that the chapter applies to both existing laboratories in existing
buildings and new laboratories as referenced in the sections.
The definition used for laboratories mirrors the definition found in the International Mechanical Code, with the addition of
language to clarify that the chapter is limited to "Laboratories in higher education institutions beyond the 12th grade".
Section 3802. Provides definitions for new terms introduced in this chapter. The term "Special Expert" is in the International
Performance Code in the appendix. It was utilized in this chapter to reflect the high level of faculty and staff safety professionals
available at many academic institutions.
Section 3803. Requires additional safety pre-planning for all laboratories or laboratory suites utilizing this chapter, also
consistent with laboratory safeguards found in NFPA 45. Enhanced safety requirements found in this section include:
1. New hazard analysis documentation shall include: Process Hazard Analysis, Pre-startup Safety Review, Operating and
Emergency Procedures, Management of Change, Accident Procedures, Consequence Analysis and Safety Audits. Requires
that such documentation shall be submitted to the fire code official. (IFC Section 5001)
2. Time-sensitive materials shall be dated and pro-actively managed. (NFPA 45)
3. Maximum container size of Class I flammable liquids is 5.3 gallons. (NFPA 45)
4. Density of Class I flammable liquids in storage and use shall be no greater than 8 gallons per 100 square feet of floor area.
(NFPA45)
Section 3804. Provides the "Laboratory Suite" design option in addition to traditional control area options. Enhanced safety
requirements in this section include:
1. All of those listed above in in section 3803
2. Rated fire barriers for compartmentation of laboratory suites within buildings.
3. In laboratories above the 6th story, or in a story below grade plane, requirements for standby or emergency power for safetyrelated equipment and enhanced automatic sprinkler protection.
4. Automatic sprinkler design and density exceeding that which would be required by NFPA 45.
If the vertical fire barrier between lab suites is required to be two-hour rated, a fire rated duct enclosure, UL listed duct wrap, or
multiple building shafts is required. Footnote c in the table allows the vertical fire barriers between laboratory suites on a floor
to be one-hour rated because of the reduced quantities of hazardous materials in each laboratory suite on the floors above the
6th story, and additional safety provisions in Chapter 38 which apply to all laboratories utilizing this chapter. In addition,
chemical exhaust ducts routed through the one-hour rated barriers would be permitted to be installed without fire dampers,
where the duct needs to be routed to the nearest chemical exhaust shaft. Fire dampers are not installed in laboratory exhaust
ducts to maintain exhaust ventilation in laboratories in the event of a fire. In the IBC, section 714.1.1 and section 717.5.2,
exception 3; and IMC 607.5.5 allow exhaust system ducts to penetrate fire rated barriers and fire rated shafts without a fire
damper. These provisions carry significant importance and allow multiple laboratory suites per floor of a building. The footnote
has no effect on other provisions of the code and does not change the structural fire resistance requirements of IBC Chapter 6,
or the continuity requirements of IBC Chapter 7.
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Historical fire data over the last 25 years has shown that the vast majority of laboratory fires do not typically extend beyond the
area, or even the room of origin. This is primarily due to the limited quantities of hazardous materials in use, and the following
safety features that are incorporated into laboratory designs:
1. Ventilation systems provide large volumes of airflow through laboratories to continuously remove hazardous vapors, fumes
and gases.
2. Fume hoods provide local ventilation control for containment and removal of hazardous vapors, fumes and gases during the
use of hazardous materials.
3. Automatic fire sprinkler systems can confine the fires to the room of origin
4. Fire alarm systems provide prompt notification to building occupants and/or emergency responders.
All of these structural safety features are required in some combination in laboratories utilizing this chapter, as well as the
additional NFPA 45 requirements for monitoring of time-sensitive materials, limitations on container sizes and limiting the
density of flammable liquids over the floor area of laboratory space.
Section 3805. Provides and clarifies general hazardous materials requirements for non-sprinklered laboratories. Provides an
option to allow for very small quantities of prohibited materials in non-sprinklered laboratories. Enhanced safety requirements in
this section include:
1. All of those listed above in section 3803
2. Enhanced storage requirements in accordance with NFPA 45
3. Prohibition of storage of any incompatible materials.
4. Use of hazardous materials use must be in a chemical fume hood, glove box or other approved laboratory equipment
designed for the specific hazard.
5. The work area must be free of all unnecessary combustible materials
6. There must be an appropriate extinguishing media located within 20 feet.
Section 3806. Provides requirements for existing laboratories in existing sprinklered buildings. Enhanced safety requirements
in this section include all of those in section 3803, including complete hazard analysis and safety audits, and limits on container
sizes for all hazardous materials and density limits on flammable liquids.
PART 2 REASON:
Modifies IBC 414.2 to identify that "Laboratory Suites" are an exception to traditional control area provisions.
PART 3 REASON:
Modifies IFC 604.2 to identify that "Laboratory Suites" require emergency or standby power.
PART 4 REASON:
Adds NFPA 45 as recognized standard.
This chapter was written and reviewed by a national taskforce made up of fire and life safety professionals from colleges,
universities, municipal fire organizations and private industry across the United States. Taskforce members are individuals
representing their own institutions, as well as members who were assigned participants by national college and university
safety associations.
National endorsements:
Campus Safety, Health, and Environmental Management Association (CSHEMA)
Center for Campus Fire Safety (CCFS)
Chapter 38 Taskforce
Taskforce Chairperson – Morgana Yahnke, University of California, Davis
University Representatives:
Zachary Adams, Virginia Polytechnic Institute and State University and designated representative for Campus Safety, Health,
and Environmental Management Association (CSHEMA)
Dwain Archer, University of Louisville
Jason Ellis, University of Kentucky, Principal Voting Member – NFPA 45
Todd Griffin, University of South Carolina
William Guffey, University of Maryland and designated representative for the Center for Campus Fire Safety (CCFS)
Megan Hall, University of California, Berkeley
Scott Jackson, University of California, Irvine
Joseph Klancher, University of Minnesota
Ken Kretchman, North Carolina State University
Paige McKibbin, University of California, Davis
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Mark Murray, University of Washington and designated representative for Campus Safety, Health, and Environmental
Management Association (CSHEMA)
Dale Saunders, University California, Irvine
Anthony Yuen, University of California, Berkeley
Municipal and private fire and life safety professionals:
Steve Forster, Tualatin Valley Fire & Rescue
Reinhard Hanselka, CRB
Pat McLaughlin, McLaughlin & Associates
Andrew Minister, Pacific Northwest National Laboratory, Chairperson – NFPA 45
Lynn Nielson, City of Henderson, Nevada
Kenney Payne, Moseley Architects
This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference calls,
Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)
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Cost Impact: Will increase the cost of construction
The code change proposal will increase the cost of construction for those entities choosing to voluntarily comply with the
requirements of this chapter.
F340-16 :
CHAPTER 38O'BRIAN12200
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal was approved as it provides the necessary provisions for laboratories in Group B
occupancies used for educational purposes above the 12th grade. Such facilities are highly regulated and more flexibility for their
unique use of hazardous materials is necessary. The concept of providing a specific chapter on the topic was felt consistent with
that created for the semi conductor industry. The committee did encourage the broadening of this concept beyond non production
laboratories and suggested such collaboration. In particular this is a concept of interest to hospitals.
Assembly Action:

None

Analysis: This code change proposal was initially placed on the ballot for an assembly motion. Upon further review, it was
discovered that the motion did not receive a second. Therefore the proposal was removed from the ballot.
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Individual Consideration Agenda
Public Comment 1:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
604.2.17 (IBC [F] 2702.2.17) Laboratory suites. Laboratory Suites
Higher education laboratory suites shall be provided with emergency or standby power in accordance with Chapter 38 Section
3804.11.6.
Commenter's Reason: This public comment references the exact section for emergency or standby power requirements,
rather than the broader Chapter 38 reference.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Analysis: Note that this section will be renumbered within Section 604.2 of the IFC and Section 2702.2 of the IBC to be within
alphabetical order to be consistent with the current content of those sections.
Public Comment 2:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
SECTION 202 DEFINITIONS
GENERAL DEFINITIONS HIGHER EDUCATION LABORATORY. Laboratories in Group B occupancies used for educational
purposes above the 12th grade. Storage, use and handling of chemicals in such laboratories shall be limited to purposes
related to testing, analysis, teaching, research or developmental activities on a nonproduction basis.
3801.1 Scope. Laboratories in Group B occupancies used for educational purposes above the 12th grade
Higher education laboratories complying with the requirements of this chapter shall be permitted to exceed the maximum
allowable quantities of hazardous materials in control areas set forth in Chapter 50 without requiring classification as a Group H
occupancy. Except as specified in this chapter, such laboratories shall comply with all applicable provisions of this code and the
Building Code. Storage, use and handling of chemicals in such laboratories shall be limited to purposes related to testing,
analysis, teaching, research or developmental activities on a nonproduction basis.
3802.1 Definitions. The following terms are defined in Chapter 2:
CHEMICAL FUME HOOD
GLOVE BOX
HIGHER EDUCATION LABORATORY
LABORATORY SUITE
SPECIAL EXPERT
2015 International Building Code
SECTION 202 DEFINITIONS
DEFINITIONS
HIGHER EDUCATION LABORATORY. Laboratories in Group B occupancies used for educational purposes above the 12th

2016 ICC PUBLIC COMMENT AGENDA

Page 1519

grade. Storage, use and handling of chemicals in such laboratories shall be limited to purposes related to testing, analysis,
teaching, research or developmental activities on a nonproduction basis.
[F]427.1 Scope. Laboratories in Group B occupancies used for educational purposes above the 12th grade
Higher education laboratories complying with the requirements of this chapter shall be permitted to exceed the maximum
allowable quantities of hazardous materials in control areas set forth in Chapter 50 without requiring classification as a Group H
occupancy. Except as specified in this chapter, such laboratories shall comply with all applicable provisions of this code and the
the International Fire Code. Storage, use and handling of chemicals in such laboratories shall be limited to purposes related to
testing, analysis, teaching, research or developmental activities on a nonproduction basis.
Commenter's Reason: "Higher Education Laboratory" is a specific use, not an occupancy type, and a definition was needed
to clarify the intended application of the provisions in Chapter 38.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Public Comment 3:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
3803.1.7 Ventilation. Ventilation for laboratories and laboratory equipment shall be designed and installed in accordance with
the requirements in the International Mechanical Code and Chapter 7, NFPA 45.
Commenter's Reason: These ventilation requirements were incorrectly included in this "General" section, although they are
only intended to apply to new laboratories, not both new and existing laboratories. The requirements are also correctly
included in the Laboratory Suite section 3804.1.1.7.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Public Comment 4:
Proponent : Michael O'Brian (fcac@iccsafe.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
3805.2.1 Restricted Materials Storage. Storage Where approved by the fire code official, storage of the following hazardous
materials prohibited by Table 5003.1.1 5003.1.1(1) in buildings not equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1, shall be allowed within a laboratory control area at 25% of Table 5003.1.1 5003.1.1(1)
limits for a building equipped throughout with an automatic sprinkler system, with no additional :
1. Pyrophorics
2. Class 4 Oxidizers
Additional quantity increases allowed shall be prohibited, provided that and all such materials are shall be stored in accordance
with all of the following:
1. Containers shall be completely sealed and stored according to the manufacturer's recommendations.
2. Storage shall be within approved hazardous materials storage cabinets in accordance with Section 5003.8.7, or shall
be located in an inert atmosphere glove box in accordance with NFPA 45 Section 7.11.
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3. The storage cabinet or glove box shall not contain any storage of incompatible materials.
3805.2.2 Restricted materials use. Use Where approved by the fire code official, use of the following hazardous materials
prohibited by Table 5003.1.1 5003.1.1(1) in buildings not equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1, shall be allowed within a laboratory control area at 25% of Table 5003.1.1 5003.1.1(1)
limits for buildings equipped throughout with an automatic sprinkler system, with no additional :
1. Pyrophorics
2. Class 4 Oxidizers
Additional quantity increases allowed shall be prohibited, provided that and all such materials are shall be used in accordance
with all of the following:
1. Use shall be within an approved chemical fumehood listed in accordance with UL 1805, or in an inert atmosphere
glove box in accordance with NFPA 45 Section 7.11, or other approved equipment designed for the specific hazard of
the material.
2. Combustible materials shall be kept at least 0.610 m (2 ft.) away from the work area, except for those items directly
related to the research.
3. A portable fire extinguisher appropriate for the specific material shall be provided within 20 feet of the use in
accordance with Section 906.
Commenter's Reason: As written, this section allowed all five classes of hazardous materials that are currently restricted from
use/storage in a non-sprinkled building. Based upon feedback from fire service professionals, this section is being made more
restrictive in two ways:
1. The phrase, "When approved by the fire code official," has been added to the section to emphasize that these materials are
only allowed in these laboratories when specifically approved by the fire code official and,
2. The materials allowed are limited to exclusively Pyrophorics and Class 4 Oxidizers. These are the most commonly needed
material classifications that can be used safely within the parameters of this chapter.
There was also a minor editorial correction to reflect the correct table number referenced in Chapter 50.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Public Comment 5:
Proponent : Michael O'Brian (fcac@iccsafe.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
TABLE 3805.4
DESIGN AND NUMBER OF CONTROL AREAS IN EXISTING NON-SPRINKLERED LABORATORIES
FLOOR LEVEL PERCENTAGE OF THE MAXIMUM
NUMBER OF
FIRE RESISTANCE RATING FOR
b,c d
ALLOWABLE QUANTITY PER CONTROL
CONTROL AREAS PER FIRE BARRIERS IN HOURS
AREAa
FLOOR
Above
Higher
grade
than 9 5%
1
2c
2
2c
plane
7-9
10%
2
2c
25%
4-6
75%
2
1
3
1-2
100%
4
1
Below
100% 75
3
1
Grade
1
75% 50
2
1
Plane
2
Not allowed
Not Allowed
Not allowed
Lower
than 2
a. Percentages shall be of the maximum allowable quantity per control area shown in Tables 5003.1.1(1) and 5003.1.1(2),
excluding including all increases allowed in the footnotes to those tables
b. Fire barriers shall include walls, floors and ceilings necessary to provide separation from other portions of the building
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c. Vertical fire barriers separating control areas from other spaces on the same floor shall be permitted to be one hour rated.
d. See International Building Code Section 414.2.4 for additional requirements.
Commenter's Reason: This public comment corrects three data-entry errors on this table:
1. It adds footnotes a and b to the correct column headings,
2. It removes the footnote c from applying more generally as the reduction to 1 hour would only be applicable to the 2 hour fire
resistance rating for fire barriers.
3. It removes the percentage symbols from the values within columns.
It also reduces the proposed below grade MAQ percentages and allows the increases for approved storage cabinets and
automatic sprinklersystems in order to remain consistent with current IFC requirements.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Public Comment 6:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
3806.1 Scope. Storage and use of hazardous materials in new and existing laboratories in within buildings equipped
throughout with an automatic sprinkler system in accordance with Section 903.3.1.1, shall be in accordance with Section 3803,
and with Chapters 50-67 as applicable, except as modified by by this section.
Commenter's Reason: By striking the word "new", this public comment is intended to clarify that this section applies only to
existing laboratories.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Public Comment 7:
Proponent : Michael O'Brian representing Fire Code Action Committee(fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
TABLE 3806.2.1
DESIGN AND NUMBER OF CONTROL AREAS IN EXISTING SPRINKLERED LABORATORIES
PERCENTAGE OF THE MAXIMUM
NUMBER OF
FIRE-RESISTANCE RATING FOR
FLOOR LEVEL ALLOWABLE QUANTITY PER CONTROL CONTROL AREAS
FIRE BARRIERS IN HOURSb,d
a
AREA
PER FLOOR
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Above
Grade
Plane

21+
11-20
7-10
4-6
3
1-2

5%
10%
25%
50%
75%
100%

1
1
2
2
3
4

c
2
2c
c
2
c
2
1
1

1
2
100%75
3
1
Lower
75%50
2
1
than
Not Allowed
Not Allowed
Not Allowed
2
a. Percentages shall be of the maximum allowable quantity per control area shown in Tables 5003.1.1(1) and 5003.1.1(2), with
all increases allowed in the footnotes to those tables.
b. Fire barriers shall include walls, floors and ceilings necessary to provide separation from other portions of the building.
c. Vertical fire barriers separating control areas from other spaces on the same floor shall be permitted to be one-hour rated.
d. See International Building CodeInternational Building Code Section 414.2.4 for additional requirements.
Below
Grade
Plane

Commenter's Reason: This public comment corrects four data-entry errors on this table:
1. It adds footnotes c which was inadvertently omitted.
2. it removes footnote d (formally c) from the the last sentence of footnote b and places it correctly as footnote d.
3. It removes the footnote c from applying more generally as the reduction to 1 hour would only be applicable to the 2 hour fire
resistance rating for fire barriers.
4. It removes the percentage symbols from the values within columns.
It also reduces the proposed below grade MAQ percentages to remain consistent with current IFC MAQ's per control area.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Public Comment 8:
Proponent : Michael O'Brian (fcac@iccsafe.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
[F]427.1 Scope. Laboratories in Group B occupancies used for educational purposes above the 12th grade complying with the
requirements of this chapter Sections 427.1 through 427.4 shall be permitted to exceed the maximum allowable quantities of
hazardous materials in control areas set forth in Chapter 50 Tables 307.1(1) and 307.1(2) without requiring classification as a
Group H occupancy. Except as specified in this chapter Sections 427.1 through 427.4, such laboratories shall comply with all
applicable provisions of this code and the the International Fire Code. Storage, use and handling of chemicals in such
laboratories shall be limited to purposes related to testing, analysis, teaching, research or developmental activities on a
nonproduction basis.
[F]427.2 Application. The provisions of this chapter Sections 427.1 through 427.4 shall be applied as exceptions or additions
to applicable requirements of this code. Unless specifically modified by this chapter Sections 427.1 through 427.4, the storage,
use and handling of hazardous materials shall comply with all other provisions in Chapters 38, and 50 through 67 of the
International Fire Code and this code for quantities not exceeding the maximum allowable quantity.
Commenter's Reason: The original scope and application language was copied from Chapter 38 in the IFC, but was not
adjusted to reflect that it was residing in the International Building Code. These revisions correct the code reference errors in
the language to reflect appropriate IFC and IBC references.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
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interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)

Public Comment 9:
Proponent : Michael O'Brian representing Fire Code Action Committee (fcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code

FLOOR LEVEL

Above
21+
Grade Plane

TABLE [F]427.3
DESIGN AND NUMBER OF LABORATORY SUITES PER FLOOR
PERCENTAGE OF THE MAXIMUM
NUMBER OF LAB
ALLOWABLE QUANTITY PER LAB
SUITES PER FLOOR
a
SUITE

FIRE-RESISTANCE
RATING FOR FIRE
BARRIERS IN HOURSb

Not allowed

Not Permitted

Not Permitted

16-20

25

1

2c

11-15

50

1

2c

7-10

50

2

2c

4-6

75

4

1

3

100

4

1

1-2

100

6

1

Below
1
Grade Plane

75

4

1

2

50

2

1

Lower than 2

Not Allowed

Not Allowed

Not Allowed

a. Percentages shall be of the maximum allowable quantity per control area shown in Tables 5003.1.1(1) and 5003.1.1(2), with
all increases allowed in the footnotes to those tables.
b. Fire barriers shall include walls, floors and ceilings necessary to provide separation from other portions of the building.
c. Vertical fire barriers separating laboratory suites from other spaces on the same floor shall be permitted to be one hour rated.
Commenter's Reason: Table 3804.1.1, Design and Number of Laboratory Suites per Floor was referenced in the original
proposal and intended to be reproduced in the International Building Code in section 427.3. It was inadvertently omitted from
the original proposal and is included here as the appropriate reference table numbered 427.3.
This public comment is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014, 2015 and 2016 the Fire-CAC has held 7 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/fire-code-action-committee-fcac/)
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F344-16
Table 5003.1.1; IBC [F] Table 307.1(1)
Proposed Change as Submitted
Proponent : Ellie Klausbruckner, representing Klausbruckner & Associates (ek@klausbruckner.com)
2015 International Fire Code
TABLE 5003.1.1 (IBC [F]Table 307.1(1)) (1)
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A PHYSICAL
HAZARDa, j, m, n, p

MATERIAL

CLASS

Combustible
dust

NA

Combustible
fibersq
Combustible
c, i
liquid
Consumer
fireworks
Cryogenic
Flammable
Cryogenic
Inert
Cryogenic
Oxidizing

Explosives

Flammable
gas
Flammable
liquidc
Flammable
liquid,
combination
(IA, IB, IC)
Flammable
solid

MATERIAL

b
GROUP
STORAGE
WHEN THE
MAXIMUM
ALLOWABLE Solid
Liquid
QUANTITY pounds gallons
(cubic
IS
(pounds)
feet)
EXCEEDED
H-2

Not
Limited
See note
q
(100)
(1,000)

See
Note q

NA
d,e
120
d, e
330
e,
13,200
f

NA

(100)
(1,000)

NA

NA

NA

NA

NA

NA

NA

NA

45

NL

NA

NA

NA

NA
g
0.25
g
0.25
g
1
g
50

IIIB

NA

1.4G

H-3

NA

H-2

NA

45

NA

NA

NA

NA

NA

H-3

Division 1.1
Division 1.2
Division 1.3
Division 1.4
Division
1.4G
Division 1.5
Division 1.6

H-1
H-1
H-1 or H-2
H-3

H-1
H-1

NA
e, g
1
e, g
1
e, g
5
e, g
50
d, e,
125
l
e, g
1
1e, g

H-2

NA

IB and IC

H-2
or
H-3

NA

NA

H-2 or H-3

NA

120d, e,
h

NA

H-3

125d, e

NA

Gaseous
Liquefied
IA

CLASS

H-3

125

e, l

Liquid
gallons
(pounds)

NA

H-2 or H-3
H-2 or H-3

NA

Gas
Solid
(cubic
pounds
feet
(cubic
at
feet)
NTP)

NA

Loose
o
Baled
II
IIIA

H-3

USE-CLOSED SYSTEMS

d

d
45
e, g
(1)
e, g
(1)
e, g
(5)
e, g
(50)

NA

1,000d,
NA
e
d,
e
(150)
NA
30d,
NA
e120d, e

NA
g
0.25
NA

USE-OPEN
SYSTEMSb

Gas
Solid
Liquid
(cubic pounds
gallons
feet
(cubic
(pounds)
at NTP)
feet)

NA

NA

See
Note q

NA
d
120
d
330

NA

(20)
(200)

NA

NA

13,200

NA
e,g
(1)
NA

b

45

f

d

d

g
(0.25)
g
(0.25)
g
(1)
g
(50)

NA
d
30
d
80
3,300

NA

NA

NA

NA

NA

10

NL

NA

NA

NA

NA
g
0.25
g
0.25
g
1
NA

NA

NA
(0.25)
NA

NA

NA
g
0.25
NA

g

10

f

d

d

g
(0.25)
g
(0.25)
g
(1)
NA
NA
(0.25)
NA

g

NA

NA
(150)d, e

1,000d, e
NA

NA

NA

NA

d
d
30 120

NA

NA

d d
10 30

NA

NA

120d, h

NA

NA

30d, h

NA

125d

NA

NA

25d

NA

USE-OPEN
STORAGEb
USE-CLOSED SYSTEMSb
GROUP
SYSTEMSb
WHEN THE
Gas
Gas
Solid
Solid
MAXIMUM
Solid
Liquid
Liquid
(cubic
Liquid
(cubic
pounds
pounds
ALLOWABLE pounds
gallons
gallons
feet
gallons
(cubic
(cubic
QUANTITY (cubic feet) (pounds) feet
(pounds)
at
(pounds)
at NTP) feet)
feet)
IS
NTP)
EXCEEDED
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Inert Gas

Organic
peroxide

Oxidizer

Oxidizing
gas
Pyrophoric
Unstable
(reactive)

Water
reactive

Gaseous
Liquefied
UD
I
II
III
IV
V
4
k
3
2
1

NA
NA
H-1
H-2
H-3
H-3
NA
NA
H-1
H-2 or H-3
H-3
NA

NA
NA
e, g
1
d, e
5
d, e
50
d, e
125
NL
NL
g
1
d, e
10
d, e
250
e, f
4,000

Gaseous
Liquefied

H-3

NA

NA
4
3

H-2
H-1
H-1 or H-2

2

H-3

e, g
4
e, g
1
d, e
5
d, e
50

1
3
2
1

NA
H-2
H-3
NA

NL
d, e
5
d, e
50
NL

For SI: 1 cubic foot = 0.02832 m

3

NA
NA
e, g
(1)
d, e
(5)
d, e
(50)
d, e
(125)
NL
NL
e, g
(1)
d, e
(10)
d, e
(250)
e,f
(4,000)

NL
NL
NA

NA

d,
1,500
NA
e
d, e
(150)
NA
e, g
e, g
(4)
50
e, g
e, g
(1)
10
d, e
d, e
(5)
50
d, e
d, e
(50)
750
NL
d, e
(5)
d, e
(50)
NL

NL
NA

NA
NA
g
0.25
d
1
d
50
d
125
NL
NL
g
0.25
d
2
d
250
f
4,000
NA
g
1
g
0.25
d
1
d
50
NL
d
5
d
50
NL

NA
NA
g
(0.25)
d
(1)
d
(50)
d
(125)
NL
NL
g
(0.25)
d
(2)
d
(250)
f
(4,000)

NL
NL
NA

NA

NA
NA
g
0.25
d
1
d
10
d
25
NL
NL
g
0.25
d
2
d
50
f
1,000

d,
1,500
NA
e
NA
d, e
(150)
NA
g
e, g
(1)
10
0
g
e, g
g
(0.25)
2
0.25
d
d, e
d
(1)
10
1
d,
750
d
d
(50)
10
e
NL
d
(5)
d
(50)
NL

NL
NA

NL
d
1
d
10
NL

NA
NA
)g
(0.25
d
(1)
d
(10)
d
(25)
NL
NL
g
(0.25)
d
(2)
d
(50)
f
(1,000)
NA
0
g
(0.25)
d
(1)
d
(10)
NL
d
(1)
d
(10)
NL

, 1 pound = 0.454 kg, 1 gallon = 3.785 L.

NA = Not Applicable, NL = Not Limited, UD = Unclassified Detonable.
a.

For use of control areas, see Section 5003.8.3.

b.

The aggregate quantity in use and storage shall not exceed the quantity listed for storage.

c. The quantities of alcoholic beverages in retail and wholesale sales occupancies shall not be limited providing the liquids
are packaged in individual containers not exceeding 1.3 gallons. In retail and wholesale sales occupancies, the quantities of
medicines, foodstuff or consumer products and cosmetics containing not more than 50 percent by volume of water-miscible
liquids with the remainder of the solutions not being flammable shall not be limited, provided that such materials are packaged
in individual containers not exceeding 1.3 gallons.
d. Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout with an approved
automatic sprinkler system in accordance with Section 903.3.1.1. Where Note e also applies, the increase for both notes shall
be applied accumulatively.
e. Maximum allowable quantities shall be increased 100 percent where stored in approved storage cabinets, day boxes, gas
cabinets, gas rooms, exhausted enclosures or in listed safety cans in accordance with Section 5003.9.10. Where Note d also
applies, the increase for both notes shall be applied accumulatively.
f. Quantities shall not be limited in a building equipped throughout with an approved automatic sprinkler system in accordance
with Section 903.3.1.1.
g.

Allowed only in buildings equipped throughout with an approved automatic sprinkler system.

h. Containing not more than the maximum allowable quantity per control area of Class IA, Class IB or Class IC flammable
liquids.

i.

The maximum allowable quantity shall not apply to fuel oil storage complying with Section 603.3.2.

j.

Quantities in parenthesis indicate quantity units in parenthesis at the head of each column.
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k. A maximum quantity of 200 pounds of solid or 20 gallons of liquid Class 3 oxidizers is allowed where such materials are
necessary for maintenance purposes, operation or sanitation of equipment where the storage containers and the manner of
storage are approved.
l. Net weight of pyrotechnic composition of the fireworks. Where the net weight of the pyrotechnic composition of the
fireworks is not known, 25 percent of the gross weight of the fireworks including packaging shall be used.
m.

For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 5003.1.2.

n. For storage and display quantities in Group M and storage quantities in Group S occupancies complying with Section
5003.11, see Table 5003.11.1.
o. Densely-packed baled cotton that complies with the packing requirements of ISO 8115 shall not be included in this material
class.
p.

The following shall not be included in determining the maximum allowable quantities:

1.

Liquid or gaseous fuel in fuel tanks on vehicles.

2.

Liquid or gaseous fuel in fuel tanks on motorized equipment operated in accordance with this code.

3.

Gaseous fuels in piping systems and fixed appliances regulated by the International Fuel Gas Code.

4.

Liquid fuels in piping systems and fixed appliances, regulated by the International Mechanical Code.

5. Alcohol-based hand rubs classified as Class I or II liquids in dispensers that are installed in accordance with Sections
5705.5 and 5705.5.1. The location of the alcohol-based hand rub (ABHR) dispensers shall be provided in the construction
documents.
q. Where manufactured, generated or used in such a manner that the concentration and conditions create a fire or explosion
hazard based on information prepared in accordance with Section 104.7.2 and Chapter 22.
Reason: Footnote q is only in reference to use where a hazard condition exists as a result of use. Also a reference to Chapter
22 has been added sending users to this particular Chapter for guidance on the evaluation.
Cost Impact: Will not increase the cost of construction
The change to the table is only an editorial change and therefore does not impact the cost to construction. The change to
Footnote q is only sending the user to the correct chapter. Chapter 22 is already existing and applicable. Therefore it does not
impact the cost to construction.
F344-16 :
5003.1.1KLAUSBRUCKNER9923
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal was approved as it appropriately addresses the storage of combustible dust which is not the
hazard and the amount should not be limited by this table. Additionally, the reference within footnote a to Chapter 22 appropriately
sends the user of the code to the chapter dealing with combustible dust.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Robert Davidson, representing Self (rjd@davidsoncodeconcepts.com) requests Disapprove.
Commenter's Reason: This public comment requests disapproval. The initial proposal as submitted deletes an important
footnote from the storage cell for dust hazards in the table based upon an incorrect assumption and adds language to Note q
that serves no purpose and can cause confusion.
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The reason statement provided states: "Footnote q is only in reference to use where a hazard condition exists as a result of
use. Also a reference to Chapter 22 has been added sending users to this particular Chapter for guidance on the evaluation."
The submitter incorrectly indicates that dust explosion hazards only occur as a result of use, that there are no hazards
associated with storage, therefor the note advising an assessment of the storage hazards can be deleted. How many storage
silo explosions do we need to review going back through history to understand "storage" activities can also produce dust
explosions hazards? There have been deaths and injuries due to the "storage" of combustible dusts including of firefighters.
http://www.cdc.gov/niosh/fire/reports/face201122.html (http://www.cdc.gov/niosh/fire/reports/face201122.html)
The various NFPA standards the IFC relies upon to address dust explosion hazards apply to the entire processes identified
including storage. Some of the standards actually identify which specific storage activities they don't apply to based upon
recognition that those types of storage do not present explosion hazards. This proposal simply tells the user to ignore any
potential storage hazard.
NFPA 652-2016 Edition
Standard on the Fundamentals of Combustible Dust
Chapter 1 Administration
1.1 Scope. This standard shall provide the basic principles of and requirements for identifying and managing the fire and
explosion hazards of combustible dusts and particulate solids.
1.3.2 This standard shall apply to all facilities and operations that manufacture, process, blend, convey, repackage,
generate, or handle combustible dusts or combustible particulate solids.
1.3.3 This standard shall not apply to the following:
(1) Storage or use of consumer quantities of such materials on the premises of residential or office occupancies
(2) Storage or use of commercially packaged materials at retail facilities
(3) Such materials displayed in original packaging in mercantile occupancies and intended for personal or household
use or as building materials
(4) Warehousing of sealed containers of such materials when not associated with an operation that handles or
generates combustible dust
(5) Such materials stored or used in farm buildings or similar occupancies for on-premises agricultural purposes
NFPA 61-2017 Edition
Prevention of Fires and Dust Explosions in Agricultural and Food Processing Facilities
1.3 Application.
1.3.1* This standard shall apply to all of the following:
(1) All facilities that receive, handle, process, dry, blend, use, mill, package, store, or ship dry agricultural bulk materials,
their by-products, or dusts that include grains, oilseeds, agricultural seeds, legumes, sugar, flour, spices, feeds, dry
dairy/food powders, and other related materials
(2) All facilities designed for manufacturing and handling starch, including drying, grinding, conveying, processing,
packaging, and storing dry or modified starch, and dry products and dusts generated from these processes
(3) Those seed preparation and meal-handling systems of oilseed processing plants not covered by NFPA 36
NFPA 650-1998 Edition
Pneumatic Conveying Systems for Handling Combustible Particulate Solids
1-1 Scope.
1-1.1* This standard shall apply to all pneumatic conveying systems that transport combustible particulate solids,
combustible dusts, or hybrid mixtures containing dusts, regardless of concentration or particle size, including systems that
convey nuisance or fugitive combustible dusts.
NFPA 651-1998 Edition
Machining and Finishing of Aluminum and the Production and Handling of Aluminum Powders
Chapter 1 General
1-1 Scope.
1-1.1* This standard shall apply to manufacturing facilities that produce aluminum flake powder, aluminum paste,
atomized aluminum powder or aluminum granules, or any aluminum alloy powder that is combustible or explosible in an
ambient atmosphere.
1-1.2 This standard also shall apply to operations where aluminum or aluminum alloys are subjected to processing or
finishing operations that produce fine metallic powder or dust. Such operations include, but are not limited to, machining,
sawing, grinding, buffing, and polishing.
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1-1.3 This standard also shall apply to the handling and storage of combustible aluminum dusts, aluminum powders, or
aluminum pastes by users of such material.
NFPA 654-2017 Edition
Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and Handling of
Combustible Particulate Solids
Chapter 1 Administration
1.1* Scope.
1.1.1 This standard provides requirements for all phases of the manufacturing, processing, blending, conveying,
repackaging, and handling of combustible particulate solids or hybrid mixtures, regardless of concentration or particle
size, where the materials present a fire, a flash fire, or an explosion hazard.
1.4 Application.
1.4.1 This standard shall be used to supplement the requirements established by NFPA 652.
1.4.2 This standard shall not apply to the following:
(1) Storage or use of consumer quantities of such materials on the premises of residential or office occupancies
(2) Storage or use of commercially packaged materials at retail facilities
(3) Such materials displayed in original packaging in mercantile occupancies and intended for personal or household
use or as building materials
(4) Warehousing of sealed containers of such materials when not associated with an operation that handles or
generates combustible dust
(5) Such materials stored or used in farm buildings or similar occupancies for on-premises agricultural purposes
NFPA 655-2012 Edition
Standard for Prevention of Sulfur Fires and Explosions
Chapter 1 Administration
1.1 Scope.
1.1.1* This standard shall apply to the size reduction of sulfur and to the handling of sulfur in any form.
1.2 Purpose. The purpose of this standard shall be to provide requirements to eliminate or reduce the hazards of
explosion and fire inherent in the processing and handling of sulfur.
NFPA 664-2017 Edition
Standard for the Prevention of Fires and Explosions in Wood Processing and Woodworking Facilities
Chapter 1 Administration
1.1 Scope. This standard provides the minimum requirements for fire and explosion prevention and protection of
industrial, commercial, or institutional facilities that process wood or manufacture wood products, using wood or other
cellulosic fiber as a substitute for or additive to wood fiber, and that process wood, creating wood chips, particles, or dust.

Additionally, the pointer to Chapter 22 is an incomplete reference which will cause confusion as this table is duplicated in the
IBC and there is a SECTION [F] 426
COMBUSTIBLE DUSTS, GRAIN PROCESSING AND STORAGE in the IBC that must be applied to these operations which
then points to the IFC.
There is a separate proposal being processed this cycle to improve Chapter 22 COMBUSTIBLE DUST-PRODUCING
OPERATIONS of the IFC and Section 426 of he IBC dealing with combustible dusts as a first step to improving how the codes
address the hazards. Moving forward additional linkage between the table and these sections of code needs to be developed,
but at this time this proposal does not improve the code, it incorrectly indicates that storage activities do not present hazards.

F344-16
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F353-16
5003.8.3.2; IBC [F] 414.2.2,
Proposed Change as Submitted
Proponent : Ali Fattah, City of San Diego Development Services Department (afattah@sandiego.gov)
2015 International Fire Code
Revise as follows:
5003.8.3.2 (IBC [F] 414.2.2) Percentage of maximum allowable quantities. The percentage of maximum allowable
quantities of hazardous materials per control area allowed at each floor level within a building shall be in accordance with Table
5003.8.3.2. Each portion of a building separated by one or more fire walls that comply with the provisions of Section 706 of the
International Building Code shall be considered a separate building where no openings are located in the fire wall.
Reason: This code change is necessary due to the recently approved Group A code G130-15 that modified Section 706.1.
The intent of the code change was to remove scoping provisions from Ch 7 and for sections that permit the use of fire walls to
reference the construction requirements in Ch 7. Additionally the reason statement for code change stated that code users
were requiring that all utilities be separated since the separated buildings are considered separate buildings.
When the Building Code Action Committee proposed the code change in Group A Section 706.1.1 was left unchanged. Section
706.1.1 requires that a party wall to be constructed to comply with the requirements for fire walls however openings are
prohibited through the wall. Two buildings sharing a common "party wall" on a lot line separating the two buildings can comply
with what is being proposed in this code change with the Group A code change results.
A party wall is described as "Any wall located on a lot line between adjacent buildings, which is used or adapted for joint
service between the two buildings, shall be constructed as a fire wall in accordance with Section 706. Party walls shall be
constructed without openings and shall create separate buildings."
The proposed code change references Section 706 with a modifier specifically to ensure that:
1. The wall is constructed as is required as a Fire wall in the IBC and not as an area separation wall in a legacy code such
as the Uniform Building Code.
2. No openings are permitted in the wall and as such the separation will be more reliable in that it will not include
communicating openings that are frequently not maintained to function properly.
If the allowance in IBC Section 706.1.1.1 is used to create two separate buildings, then a total of 8 control areas would be
allowed in a 1-story building. By permitting the application of fire walls in Section 706, with no openings, for control area
purposes, that same building can still have 8 control areas, but 4 control areas will be separated from the other 4 by a fire wall
wall which has a fire-resistance rating the same as a code permitted party .
This code change allows buildings with multiple tenants to eliminate the current need for multiple tenants to share a common
control area. It makes it possible for tenants to have their own control area thereby improving the reliability of material use,
handling and storage inventories since they will be under the control of one tenant and not the building owner. This will
increase accountability. Prohibiting openings in the fire wall addresses concerns that fire doors may not be maintained and
that transportation of hazardous materials between the buildings may violate materials inventory limitations based on the
allowable quantities in the Ch 4 IBC tables. In the event of a fire, the fire wall protects the hazardous materials in one building
from a fire on the fire side of the fire wall in the other building.

Cost Impact: Will not increase the cost of construction
This code change gives another tool to designers to design safe buildings where the use of hazardous materials is controlled.
F353-16 :
5003.8.3.2FATTAH11511
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was felt to be overly restrictive and would be a shift in the application of the code. Currently,
the IBC and IFC allow openings in fire walls and still consider a building as two separate buildings. This proposal would prohibit
this concept. This interferes with the operation of facilities and may actually increase the hazards based upon the need to exit the
building fully to transfer materials to the adjacent "separate building."
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
5003.8.3.2 (IBC [F] 414.2.2) Percentage of maximum allowable quantities. The percentage of maximum allowable
quantities of hazardous materials per control area allowed at each floor level within a building shall be in accordance with Table
5003.8.3.2. Each portion of a building separated by one or more fire walls that comply with the provisions of Section 706 of the
International Building Code shall be considered a separate building where no openings are located in the fire wall.
Commenter's Reason: We are submitting this public comment to address the feedback provided by the committee and
participants in the CAH. We deleted the limitation on the use of doors in the fire wall. This was initially added since it was felt
that it would be controversial to include communicating openings, as became evident from the hearing we were in error on that
issue.
This code change was submitted as a result of the Group A code change G130-15 that modified Section 706.1 so that fire walls
do not create separate buildings for any reason. The code triggers the use of Fire Wall in chapters other than Chapter 7 and
will refer to Section 706 for construction requirements as it does for the other wall tpyes such as fire barriers etc. The fire wall
Section 706 in the 2018 IBC will only be triggered in Ch 5 for purposes of allowable area limitation and to separate types of
construction.
We stand on our original reason statement and request that membership study the rational for the code change. The committee
did not disagree with the issue rather with how the issue is being addressed in the code change. Testimony in opposition
shared the committees concerns and expressed no issues withthe substence of the code change just the limitation on the use
of doors.

F353-16
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F359-16
IFC: 5004.3.
Proposed Change as Submitted
Proponent : Sarah Rice, The Preview Group, representing Preview Group (srice@preview-group.com)
2015 International Fire Code
Revise as follows:
5004.3 Ventilation. Indoor storage areas and storage buildings shall be provided with mechanical exhaust ventilation or
natural ventilation where natural ventilation can be shown to be acceptable for the materials as stored.
Exceptions:
Exception:1. Storage areas for flammable solids complying with Chapter 59.
2. Ventilation is not required in areas where flammable and combustible liquids are stored in containers and no dispensing
is conducted.
Reason: This change is intended to correlate the provisions in the IFC to those in NFPA 30; Flammable & Combustible Liquids
Code (currently referenced in the IFC). Currently the requirement for ventilation is found in Chapter 50;
Hazardous Materials - General Provisions (Section 5004; Storage). As currently written, Section 5004 is applicable to the
"Storage of hazardous materials in amounts exceeding the maximum allowable quantity per control area
as set forth in Section 5003.1 shall be in accordance with Sections 5001, 5003 and 5004." Note it says "hazardous materials" not specific types of hazardous materials, but ALL types of hazardous materials. The code change seeks to refine the
provisions in Section 5004, and specifically 5004.6 to be applicable to the correct materials and conditions where the materials
are used or stored.
When it comes to flammable and combustible liquids, the go-to document for anyone looking for the best regulations for storing
flammable and/or combustible liquids - including the IFC - is NFPA 30. Years ago when NFPA 30 did not address flammable and
combustible liquids as it does now, unfortunatley it took several significant incidents to prompt the fire protection community to
reaqlize that changes had to be made to NFPA 30. The 2015 edition of NFPA 30 addresses the storage and dispensing of
flammable and combustible liquids, and it is time that the IFC start to put more reliance on the content of NFPA 30 instead of
trying to correlate the regulations in a piecemeal fashion.
The 2015 edition of NFPA 30; Flammable & Combustible Liquids Code, in Chapter 9 Storage of Liquids in Containers –
General Requirements, and specifically in Section 9.14 states "Liquid storage areas where dispensing is conducted shall be
provided with ventilation that meets the requirements of Section 18.6." With affirmation of this found in NFPA 30 Section 18.6
Ventilation for Dispersing Areas which reads " Liquid Storage areas where dispensing is conducted shall be provided with a
gravity system or a continuous mechanical exhaust ventilation system. Mechanical ventilation shall be used if Class I liquids
are dispensed within the room."
The proposed language makes it clear that ventilation is not required where flammable and/or combustible liquids are stored
when dispensing is not conducted.

Cost Impact: Will not increase the cost of construction
The proposed change, if successful will decrease the cost of construction as the requirement for ventilation will be reduced.
F359-16 : 5004.3RICE13497
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved as it removes all ventilation whether natural or mechanical for flammable
liquids which did not appear justified.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Sarah Rice, representing Preview Group requests Approve as Modified by this Public Comment.
Modify as Follows:
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2015 International Fire Code
5004.3 Ventilation. Indoor storage areas and storage buildings shall be provided with mechanical exhaust ventilation or
natural ventilation where natural ventilation can be shown to be acceptable for the materials as stored.
Exceptions:
1.Exception: Storage areas for flammable solids complying with Chapter 59.
2. Ventilation is not required in areas where flammable and combustible liquids are stored in containers and no dispensing
is conducted.
5004.3.1 System requirements. Exhaust ventilation systems shall comply with all of the following:
1. Installation shall be in accordance with the International Mechanical Code.
2. Mechanical ventilation shall be at a rate of not less than 1 cubic foot per minute per square foot [0.00508 m3/(s • m2)]
of floor area over the storage area.
3. Systems shall operate continuously unless alternative designs are approved.
4. A manual shutoff control shall be provided outside of the room in a position adjacent to the access door to the room or
in an approved location. The switch shall be a break-glass or other approved type and shall be labeled: VENTILATION
SYSTEM EMERGENCY SHUTOFF.
5. Exhaust ventilation shall be designed to consider the density of the potential fumes or vapors released. For fumes or
vapors that are heavier than air, exhaust shall be taken from a point within 12 inches (305 mm) of the floor. For fumes
or vapors that are lighter than air, exhaust shall be taken from a point within 12 inches (305 mm) of the highest point of
the room.
6. The location of both the exhaust and inlet air openings shall be designed to provide air movement across all portions of
the floor or room to prevent the accumulation of vapors.
7. Exhaust air shall not be recirculated to occupied areas if the materials stored are capable of emitting hazardous vapors
and contaminants have not been removed. Air contaminated with explosive or flammable vapors, fumes or dusts;
flammable, highly toxic or toxic gases; or radioactive materials shall not be recirculated.
Exception: An exhaust ventilation system meeting Items 1 through 7 is not required for inside storage areas and storage
buildings in which flammable or combustible liquids are stored but not dispensed, and where the storage area or building is
equipped with ventilation in accordance with the International Mechanical Code.
Commenter's Reason: The intent of this code change is to recognized that when there is no dispensing of flammable or
combustible liquids, there is not the need for the same robust level of ventilation, and that the ventilation requirements found in
the International Mechanical Code (IMC) should govern.
As was correctly brought up by the testifiers at the Spring Hearings, the proposed exception was located in the wrong section
to achieve the intended result. It was not ever the intent to exempt areas where there is no dispensing from having any level of
ventilation, but rather when there is no dispensing the ventilation in these areas be governed by what is specified in the IMC.
As outlined in the original reason statement, the parameter for a exhaust ventilation system found in Section 5004.3.1 are
based on, and consistent with, those in Chapter 9 of NFPA 30 for areas where there is the dispensing of flammable or
combustible liquids 9 (see below). This type of operation/process results in fumes being emitted into the atmosphere of the
space, where storage without dispensing does not. is to allow those areas where flammable and combustible liquids are ONLY
stored (no dispensing or pour-off) to be ventilated in accordance with the IMC. At the Spring Hearings there was no testimony
or committee comments received which disagreed with the intent of the code change, only that the exception was located in the
wrong section/location to achieve the intent.
The 2015 edition of NFPA 30; Flammable & Combustible Liquids Code, in Chapter 9 Storage of Liquids in Containers –
General Requirements, and specifically in Section 9.14 states "Liquid storage areas where dispensing is conducted shall be
provided with ventilation that meets the requirements of Section 18.6." With affirmation of this found in NFPA 30 Section 18.6
Ventilation for Dispersing Areas which reads "Liquid Storage areas where dispensing is conducted shall be provided with a
gravity system or a continuous mechanical exhaust ventilation system. Mechanical ventilation shall be used if Class I liquids are
dispensed within the room." [underlining is for emphasis only]
The proposed language makes it clear that the exhaust ventilation system specified in Section 5004.3.1 would not be required
where flammable and/or combustible liquids are ONLY stored, and there is no dispensing being conducted. But that ventilation
per the IMC must be provided.

F359-16
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F365-16
IFC: 5301.1.
Proposed Change as Submitted
Proponent : Bruce Swiecicki, representing National Propane Gas Association (bswiecicki@npga.org)
2015 International Fire Code
Revise as follows:
5301.1 Scope. Storage, use and handling of compressed gases in compressed gas containers, cylinders, tanks and systems
shall comply with this chapter and NFPA 55, including those gases regulated elsewhere in this code. Partially full compressed
gas containers, cylinders or tanks containing residual gases shall be considered as full for the purposes of the controls
required.
Liquefied natural gas for use as a vehicular fuel shall also comply with NFPA 52 and NFPA 59A.
Compressed gases classified as hazardous materials shall also comply with Chapter 50 for general requirements and
chapters addressing specific hazards, including Chapters 58 (Flammable Gases), 60 (Highly Toxic and Toxic Materials), 63
(Oxidizers, Oxidizing Gases and Oxidizing Cryogenic Fluids) and 64 (Pyrophoric Materials).
Compressed hydrogen (CH2) for use as a vehicular fuel shall also comply with Chapters 23 and 58 of this code, the
International Fuel Gas Code and NFPA 2.
Cutting and welding gases shall also comply with Chapter 35.
Exceptions:
1. Gases used as refrigerants in refrigeration systems (see Section 606).
2. Compressed natural gas (CNG) for use as a vehicular fuel shall comply with Chapter 23, NFPA 52 and the
International Fuel Gas Code.
3. Cryogenic fluidsshall comply with Chapter 55.
4. LP-gas shall also comply with Chapter 61 and the International Fuel Gas CodeInternational Fuel Gas Code.
Reason: Chapter 53 provides generic requirements for compressed gases. Liquefied petroleum gases are addressed in
Chapter 61 and have specific requirements assigned to them. LP-gases should not be required to comply with Chapter 53.
Requiring LP-gases to also comply with the provisions in Chapter 53 is often redundant and in the some cases leads to
conflicting requirements. For example, the requirements in 5303.4 address container marking requirements and reference CGA
Standard C-7. However, those requirements conflict with those in Chapter 61, which references NFPA 58 "LP-Gas Code" for
the provisions that are not specified in Chapter 61. NFPA 58 does not reference CGA Standard C-7 for container marking
requirements.
Much of Chapter 53 is not even applicable to the storing, handling and transportation of LP-gas. Rather than complicate the
jobs of compliance and enforcement by including LP-gas in a chapter that is minimally applicable, the code user should be
directed to the specific requirements contained in Chapter 61.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction and will simplify the enforcement of the code with respect to LP-gas.
F365-16 : 5301.1SWIECICKI13331
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee disapproved this proposal as it was inappropriate to lose the applicability of Chapter 53 in its
entirety to LPG vehicles.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Bruce Swiecicki, National Propane Gas Association, representing National Propane Gas Association
(bswiecicki@npga.org) requests Approve as Submitted.
Commenter's Reason: The CAH reason for disapproval of the original proposal is not valid. LP-gas vehicles are not
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addressed in Chapter 53. They are addressed in NFPA 58, which is referenced in Chapter 61. Continuing to require LP-gas to
conform to requirements in Chapter 53 that are not applicable to LP-gas systems is not only unnecessary, it is inefficient
causes confusion in the field as to what is and what is not applicable to LP-gas cylinder installations. Everything needed to
address LP-gas cylinder installations is contained within Chapter 61 and by extension, NFPA 58.
F365-16
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F366-16
IFC: 5306, 5306.1, 5306.2, 5306.2.1, 5306.2.2, 5306.2.3, 5306.3, 5306.4, 5306.5.
Proposed Change as Submitted
Proponent : Robert Snyder, representing Washington Association of Building Officials Technical Code Development
Committee (rsnyder@bellevuewa.gov)
2015 International Fire Code
CHAPTER 53 COMPRESSED GASES
SECTION 5306 MEDICAL GASES
5306.1 General. Medical gases gas storage at health care-related facilities intended for patient care, inhalation or sedation
including, but not limited to, analgesia systems for dentistry, podiatry, veterinary and similar uses shall comply with Sections
5306.2 through 5306.4 in addition to other requirements of this chapter and Section 427 of the International Building Code.
5306.2 Interior supply location. Medical
Storage of medical gases shall be stored in areas dedicated to the storage of such gases without other storage or uses. Where
containers of medical gases in quantities greater than the permit amount are located inside buildings, they shall be in a 1-hour
exterior room, a 1-hour interior room or a gas cabinet in accordance with Section 5306.2.1, 5306.2.2 or 5306.2.3, respectively.
Rooms or areas where medical gases are stored or used in quantities exceeding the maximum allowable quantity per control
area as set forth in Section 5003.1 shall be in accordance with the International Building Code for high-hazard Group H
occupancies.
5306.2.1 One-hour exterior rooms. A 1-hour exterior room shall be a room or enclosure separated from the remainder of the
building by fire barriers constructed in accordance with Section 707 of the International Building Code or horizontal assemblies
constructed in accordance with Section 711 of the International Building Code, or both, with a fire-resistance rating of not less
than 1 hour. Openings between the room or enclosure and interior spaces shall be self-closing smoke- and draft-control
assemblies having a fire protection rating of not less than 1 hour. Rooms shall have not less than one exterior wall that is
provided with not less than two nonclosable louvered vents. Each vent shall have a minimum free opening area of 24
36 square inches (155 cm2) for each 1,000 cubic feet (28 m3) at normal temperature and pressure (NTP) of gas stored in the
room and shall be not less than 72 square inches (465 cm2) in aggregate free opening area. One vent shall be within 6 inches
(152 mm) of the floor and one shall be within 6 inches (152 mm) of the ceiling. Rooms shall be provided with not less than one
automatic sprinkler to provide container cooling in case of fire.
5306.2.2 One-hour interior room. Where an exterior wall cannot be provided for the room, a 1-hour interior room or enclosure
shall be provided and separated from the remainder of the building by fire barriers constructed in accordance with Section 707
of the International Building Code or horizontal assemblies constructed in accordance with Section 711 of the International
Building Code, or both, with a fire-resistance rating of not less than 1 hour. Openings between the room or enclosure and
interior spaces shall be self-closing smoke- and draft-control assemblies having a fire protection rating of not less than 1 hour.
An automatic sprinklers sprinkler system shall be installed within the room. The room shall be exhausted through a duct to the
exterior. Supply and exhaust ducts shall be enclosed in a 1-hour-rated shaft enclosure from the room to the exterior. Approved
mechanical ventilation shall comply with the International Mechanical Code and be provided at a minimum rate of 1 cubic foot
per minute per square foot [0.00508 m3/(s · m2)] of the area of the room.
5306.2.3 Gas cabinets. Gas cabinets shall be constructed in accordance with Section 5003.8.6 and shall comply with the
following:
1. Constructed of not less than 0.097 inch (2.5mm) No. 12ga steel.
2. Provided with self-closing limited access ports or noncombustible windows to give access to equipment controls.
3. Exhausted to the exterior through dedicated exhaust duct sysem installed in accordance with Chapter 5 of the
International Mechanical Code.
4. Supply and Exhaust shall be ducts shall be enclosed in a one-hour rated shaft enclosure from the cabinet to the
exterior. The average velocity of ventilation at the face of access ports or windows shall be not less than 200 feet per
minute (1.02 m/s) with not less than 150 feet per minute (0.76 m/s) at any point of the access port or window.
5. They shall be connected to an exhaust system.
6. They shall be internally sprinklered.
5. Provided with an automatic sprinkler system internal to the cabinet.
5306.3 Exterior supply locations. Oxidizer medical gas systems located on the exterior of a building with quantities greater
than the permit amount shall be located in accordance with Section 6304.2.1.
5306.4 Transfilling. Transfilling areas and operations including, but not limited to, ventilation and separation, shall comply with
NFPA 99.
5306.5 Medical gas systems. Medical gas systems including, but not limited to, distribution piping, supply manifolds,
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connections, pressure regulators and relief devices and valves, shall be installed in accordance with NFPA 99 and the general
provisions of this chapter. Existing medical gas systems shall be maintained in accordance with the maintenance, inspection
and testing provisions of NFPA 99 for medical gas systems.
Reason: In the Group A Committee Hearings in Long Beach, proposal G127 was approved as Modified by Public Comment.
That proposal added the Medical Gas construction requirements found in the International Fire Code into the International
Bulding Code. During this process we discovered the IFC code language did not provide clear direction on how to construct fire
separation between gas storage rooms and the remainder of the building. This was corrected in G127. Per recommendation of
the General Committee, this proposal is intented to provide consistency between the IBC and the IFC by adding the same
clarifying laguage to the IFC. There are no substantive changes proposed to the requirements of IFC 5306.
Cost Impact: Will not increase the cost of construction
There is no change to the code requirements therefore no added cost.
F366-16 : 5306.1SNYDER11414
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal inappropriately limits the applicability of Section 5306.1 to storage. This would no longer
address related requirements for use within Chapter 53.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Lee Kranz, City of Bellevue, Washington (lkranz@bellevuewa.gov); Maureen Traxler, representing City
of Seattle Dept of Construction & Inspections (maureen.traxler@seattle.gov) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Fire Code
5306.1 General. Medical gas storage gases at health care-related facilities intended for patient care, inhalation or sedation
including, but not limited to, analgesia systems for dentistry, podiatry, veterinary and similar uses shall comply with Sections
5306.2 through 5306.4 in addition to other requirements of this chapter and Section 427 of the International Building Code.
5306.2 Interior supply location. Storage of medical Medical gases shall be located in areas dedicated to the storage of such
gases without other storage or uses. Where containers of medical gases in quantities greater than the permit amount are
located inside buildings, they shall be in a 1-hour exterior room, a 1-hour interior room or a gas cabinet in accordance with
Section 5306.2.1, 5306.2.2 or 5306.2.3, respectively. Rooms or areas where medical gases are stored or used in quantities
exceeding the maximum allowable quantity per control area as set forth in Section 5003.1 shall be in accordance with the
International Building Code for high-hazard Group H occupancies.
5306.2.3 Gas cabinets. Gas cabinets shall be constructed in accordance with Section 5003.8.6 and shall comply with the
following:
1. Constructed of not less than 0.097 inch (2.5mm) No. 12ga steel.
2. Provided with self-closing limited access ports or noncombustible windows to give access to equipment controls.
1. Exhausted to the exterior through dedicated exhaust duct sysem installed in accordance with Chapter 5 of the
International Mechanical Code.
2. Supply and Exhaust shall be exhaust ducts shall be enclosed in a one-hour rated shaft enclosure from the cabinet to
the exterior. The average velocity of ventilation at the face of access ports or windows shall be not less than 200 feet
per minute (1.02 m/s) with not less than 150 feet per minute (0.76 m/s) at any point of the access port or window.
3. Provided with an automatic sprinkler system internal to the cabinet.
Commenter's Reason: This proposal makes the Fire Code provisions related to the installation of medical gas systems in or
adjacent to buildings consistent with the 2018 IBC. Code change G127-15 (for the 2018 IBC) places fire separation and
construction requirements of medical gas systems in the building code where it is more likely to be reviewed by a building code
reviewer for a building permit. Code change G127-15 was approved in Long Beach in the last Group A Cycle.
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This public comment for F366-16 is in response to the Fire Code Committee's reason for disapproval and addresses testimony
in opposition heard at the Group B Committee Action Hearings in Louisville. The Committee indicated that the proposal limits
the applicability of IFC Section 5306.1 because the word "storage" had been added in Sections 5306.1 and 5306.2. This public
comment deletes any new references to "storage" from the proposal, reverting back to the current code text.
There was also testimony about the need for construction supporting "supply and exhaust ducts in a one-hour rated
shaft" connected to gas cabinets to be protected with fire-resistance rated construction. We have elected to justify this part of
the original proposal based on exception #2 of IBC Section 707.5.1 which exempts the requirement to support 1-hour fire
barriers in Type IIB, IIIB and VB construction. Section 707.5 is specifically referenced in Section 713.5 which regulates shaft
enclosures. Section 713.5 says that shaft enclosures shall be constructed as fire barriers which are then specifically exempted
in non-rated types of construction in IBC Section 707.5. Gas cabinets could easily be supported with rated construction in
buildings of 1-hour or greater types of construction. In IMC Section 506.3.11 and 506.3.11.1 there are provisions that require
commercial grease ducts serving a Type 1 hood to be in a "shaft enclosure". Additionally, the proposed language in Section
5306.2.3 item #4 for gas cabinets is consistent with the 2nd to the last sentence in Section 5306.2.2 for one-hour interior
rooms. To not include this same requirement for gas cabinets would create a breach of the required fire-resistance rated
separation between gas cabinets and the remainder of the building.
To reduce redundancy, we have deleted items 1 & 2 from Section 5306.2.3 because those requirements are already contained
in IFC Section 5003.8.6 which is referenced in the beginning of this section.

F366-16
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F369-16
916 (New) [IBC [F] 916 (New)], 5307, 5308
Proposed Change as Submitted
Proponent : Jeffrey Shapiro, representing Self (jeff.shapiro@intlcodeconsultants.com); Michael O'Brian representing the Fire
Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Revise as follows:
SECTION 5307 CARBON DIOXIDE (CO2) SYSTEMS USED IN BEVERAGE DISPENSING APPLICATIONS COMPRESSED
GASES NOT OTHERWISE REGULATED
Add new text as follows:
5307.1 General. Compressed gases in storage or use not regulated by the material-specific provisions of Chapters 6, 54,
55 and 60 through 67, including asphyxiant, irritant and radioactive gases, shall comply with this section in addition to
other requirements of this chapter.
5307.2 Ventilation. Indoor storage and use areas and storage buildings shall be provided with ventilation in accordance with
the requirements of Section 5004.3. Where mechanical ventilation is provided, the systems shall be operational during such
time as the building or space is occupied.
Exceptions:
1. Where an alarm system complying with Section 5307.2.1 is provided.
2. Carbon dioxide systems used in beverage dispensing applications shall comply with Section 5307.3.
5307.2.1 Alarm system. In rooms or areas not provided with ventilation in accordance with Section 5307.2, a gas detection
system complying with Section 916 or, where approved, an oxygen depletion alarm system, either of which initiates audible and
visible alarm signals in the room or area where sensors are installed, shall be provided.
5307.1 5307.3 General Carbon dioxide (CO2) systems used in beverage dispensing applications. Carbon dioxide
systems with more than 100 pounds (45.4 kg) of carbon dioxide used in beverage dispensing applications shall comply with
Sections 5307.2 through 5307.5.2 Section 5307.3.1.
Delete without substitution:
5307.2 Permits. Permits shall be required as set forth in Section 105.6.
5307.3 Equipment. The storage, use, and handling of liquid carbon dioxide shall be in accordance with Chapter 53 and the
applicable requirements of NFPA 55, Chapter 13. Insulated liquid carbon dioxide systems shall have pressure relief devices
vented in accordance with NFPA 55.
5307.4 Protection from damage. Carbon dioxide systems shall be installed so the storage tanks, cylinders, piping and
fittings are protected from damage by occupants or equipment during normal facility operations.
5307.5 5307.3.1 Required protection. Ventilation Where carbon dioxide storage tanks, cylinders, piping and equipment are
located indoors, rooms or areas containing carbon dioxide storage tanks, cylinders, piping and fittings and other areas where a
leak of carbon dioxide can collect would be expected to accumulate shall be provided with either mechanical ventilation in
accordance with the requirements of Section 5307.5.1 or an emergency alarm system 5004.3 and designed to maintain the
room containing carbon dioxide at a negative pressure in accordance relation to the surrounding area.
Exception: A gas detection system complying with Section 5307.5.2 916 with an alarm activation threshold not exceeding
5,000 parts per million (9,000 mg/m3) shall be permitted in lieu of mechanical ventilation.

SECTION 5308 COMPRESSED GASES NOT OTHERWISE REGULATED
5308.1 General. Compressed gases in storage or use not regulated by the material-specific provisions of Chapters 6, 54, 55
and 60 through 67, including asphyxiant, irritant and radioactive gases, shall comply with this section in addition to other
requirements of this chapter.
5308.2 Ventilation. Indoor storage and use areas and storage buildings shall be provided with mechanical exhaust ventilation
or natural ventilation in accordance with the requirements of Section 5004.3 or 5005.1.9. Where mechanical ventilation is
provided, the systems shall be operational during such time as the building or space is occupied
SECTION 916 GAS DETECTION SYSTEM
916.1 Gas Detection Activation. Where a gas detection system is required elsewhere in this code, a gas detection alarm
shall be initiated when any sensor detects a concentration of gas exceeding the following thresholds:
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1. For flammable gases, a gas concentration exceeding 25 percent of the lower flammable limit (LFL).
2. For non-flammable gases, a gas concentration exceeding 1/2 of the IDLH, unless a different threshold is specified by the
section of this code requiring gas detection.
Upon activation of a gas detection alarm, alarm signals or other required responses shall be as specified by the section of this
code requiring a gas detection system. Audible and visible alarm signals associated with a gas detection alarm shall be
distinctive from fire alarm and carbon monoxide alarm signals.
Reason: Sections 5307 and 5308 currently overlap because 5308 regulates all compressed gases that are not regulated by
IFC Chapters 6, 54, 55 and 60 through 67. That would include CO2 used for beverage dispensing. Although 5307 might be
given precedence over 5308 for CO2 used for beverage dispensing based on the "specific over general" rule that applies to
conflicting regulations in the code, there is no reason for the code to create this ambiguity. It makes more sense to have the
regulations for all aphyxiant gases in one section.
Accordingly, this proposal recommends consolidating Sections 5307 and 5308. In the process of consolidating the sections,
the need for some additional revisions became evident, as follows:
1. Current Section 5308.2 (proposed herein to be moved to 5307.2) always requires that ventilation be provided for indoor
storage and use areas and storage buildings. A new exception has been suggested that would allow substituting a
detection and alarm system for ventilation, recognizing that this is actually a safer alternative for odorless gases. The
proposal also recognizes, when approved by the fire official, use of an oxygen depletion alarm in lieu of gas detection,
which is an alternative detection method sometimes used to protect environments at risk of exposure to high
concentrations of asphyxiant gases. Clearly, it is better to warn of a pending hazardous situation vs. simply providing the
prescriptively required 1 cfm/sqft ventilation, which may or may not be adequate to prevent onset of a hazardous
concentration of fugitive gas depending on the leak scenario. Allowing detection and alarm in lieu of ventilation also
recognizes that continuously operating exhaust fans are very inefficient from an energy conservation perspective,
particularly when removing conditioned air that must be replaced by conditioned air.
2. Current Section 5307.2 has been proposed for deletion because it simply duplicates requirements in Section 5301.2,
which require permits for all compressed gases to meet Section 105.6.
3. Current Section 5307.3 has been proposed for deletion because CO2 equipment is required to comply with Chapter 53
regardless of whether this section restates that fact. In addition, the references to NFPA 55 are not needed because
Section 5301 already requires storage, use and handling of all compressed gases to comply with NFPA 55, except as
modified by the IFC.
4. Current Section 5307.4 has been proposed for deletion because Section 5303.5.2 requires physical protection for all
compressed gas containers, cylinders, tanks and systems that could be exposed to physical damage. The need to restate
this for CO2 beverage dispensing systems, particularly in a different way, is not evident.
5. Current Section 5307.5 has been retained as new Section 5307.3.1 and editorially cleaned up. It has been retained, rather
than relying on the general ventilation requirements in Section 5307.2 because the existing provisions for CO2 use for
beverage dispensing operations have supplemental requirements to maintain the area at negative pressure vs.
surrounding areas and because the alternative provisions allowing the use of gas detection in lieu of ventilation specify a
unique alarm threshold for detectors.

Cost Impact: Will not increase the cost of construction
The proposal is largely a consolidation of existing requirements with editorial clarification. The proposed new options for using
gas detection and alarm systems in lieu of ventilation systems are not mandatory and therefore have no cost impact since an
owner can choose to not use them.
F369-16 : 5307SHAPIRO12527
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
5307.5.1 Ventilation. Mechanical ventilation shall be in accordance with the International Mechanical Code and shall comply
with all of the following:
1. Mechanical ventilation in the room or area shall be at a rate of not less than 1 cubic foot per minute per square foot
[0.00508 m3/(s • m2)].
2. Exhaust shall be taken from a point within 12 inches (305 mm) of the floor.
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3. The ventilation system shall be designed to operate at a negative pressure in relation to the surrounding area.
5307.5.2 Emergency alarm system. An emergency alarm system shall comply with all of the following:
1. Continuous gas detection shall be provided to monitor areas where carbon dioxide can accumulate.
2. The threshold for activation of an alarm shall not exceed 5,000 parts per million (9,000 mg/m3).
3. Activation of the emergency alarm system shall initiate a local alarm within the room or area in which the system is
installed.
Committee Reason: This proposal was a good cleanup combining both sections and also agreed with the proponent's reason
statement. The modification removes sections that were intended to be removed in the original proposal to correlate with the
overall proposal.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
105.6.4 Carbon dioxide systems used in beverage dispensing applications. An operational permit is required for carbon
dioxide systems used in beverage dispensing applications having more than 100 pounds of carbon dioxide.
105.6.9 Compressed gases. An operational permit is required for the storage, use or handling at normal temperature and
pressure (NTP) of compressed gases in excess of the amounts listed in Table 105.6.9.
Exception: Vehicles equipped for and using compressed gas as a fuel for propelling the vehicle.
TABLE 105.6.9
PERMIT AMOUNTS FOR COMPRESSED GASES
TYPE OF GAS
Carbon dioxide used in insulated liquid carbon dioxide beverage dispensing
applications
Corrosive
Flammable (except cryogenic fluids and liquefied petroleum gases)
Highly toxic
Inert and simple asphyxiant (other than carbon dioxide used in insulated
liquid carbon dioxide beverage dispensing applications)
Oxidizing (including oxygen)
Pyrophoric
Toxic

AMOUNT (cubic feet at NTP)
875 (100 lbs)
200
200
Any Amount
6,000
504
Any Amount
Any Amount

For SI: 1 cubic foot = 0.02832 m 3 .
a.

For carbon dioxide used in beverage dispensing applications, see Section 105.6.4.

5307.2 Ventilation. Indoor storage and use areas and storage buildings shall be provided with ventilation in accordance with
the requirements of Section 5004.3. Where mechanical ventilation is provided, the systems shall be operational during such
time as the building or space is occupied.
Exceptions:
1. Where an alarm system A gas detection system complying with Section 5307.2.1 is provided shall be permitted in
lieu of mechanical ventilation.
2. Carbon Areas containing insulated liquid carbon dioxide systems used in beverage dispensing applications shall
comply with Section 5307.3.
5307.2.1 Alarm Gas detection system. No change to text.
5307.3 Carbon Insulated liquid carbon dioxide (CO2) systems used in beverage dispensing applications. Carbon
Insulated liquid carbon dioxide systems with more than 100 pounds (45.4 kg) of carbon dioxide used in beverage dispensing
applications shall comply with Section 5307.3.1.
5307.3.1 Ventilation Where insulated liquid carbon dioxide storage tanks, cylinders, piping and equipment are located indoors,
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rooms or areas containing carbon dioxide storage tanks, cylinders, piping and fittings equipment and other areas where a leak
of carbon dioxide would be expected to accumulate shall be provided with mechanical ventilation in accordance with the
requirements of Section 5004.3 and designed to maintain the room containing carbon dioxide at a negative pressure in relation
to the surrounding area.
Exception: A gas detection system complying with Section 916 with an alarm activation threshold not exceeding 5,000
parts per million (9,000 mg/m3) 5307.3.2 shall be permitted in lieu of mechanical ventilation.

5307.3.2 Gas detection system Where ventilation is not provided in accordance with Section 5307.3.1, a gas detection
system shall be provided in rooms or indoor areas and in below grade outdoor locations with insulated carbon dioxide systems.
Carbon dioxide sensors shall be provided within 12 inches (305 mm) of the floor in the area where the gas would be expected
to accumulate or other approved locations. The system shall be designed as follows.
1. Activate an audible and visible supervisory alarm at a normally attended location upon detection of a carbon dioxide
concentration of 5,000 ppm (9,000 mg/m3).
2. Activate an audible and visible alarm within the room or immediate area where the system is installed upon detection of a
carbon dioxide concentration of 30,000 ppm (54,000 mg/m3).
Commenter's Reason: The revisions are clean-ups and clarifications of the original proposal, as detailed below.
1. Consolidate operational permit requirements for carbon dioxide beverage dispensing systems into Table 105.6.9 vs. having a
separate operational permit requirement that is unique to beverage dispensing applications.
2. Sections 5307.2 and 5307.2.1 are revised to correct the "alarm" reference to "gas detection." This corrects an oversight in
the original proposal's text. Text is also edited for clarity.
3. Sections 5307.3 and 5307.3.1 are revised to apply to insulated liquid systems for consistency with NFPA 55, Section 13.10.
4. Sections 5307.3.1 and 5307.3.2 are revised to provide more comprehensive requirements for gas detection systems, where
used in lieu of ventilation for protection of insulated liquid carbon dioxide systems for beverage dispensing. The two threshold
alarm ensures that occupants will be notified when there is an acute leak, but limits the notification to a supervisory signal when
leakage at a chronic hazard level is detected.
This comment should be considered after any comments to F75-16.

Public Comment 2:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Fire Code
SECTION 916 GAS DETECTION SYSTEM
916.1 916.8 Gas Detection Activation. System activation Where a gas detection system is required elsewhere in this code,
a A gas detection alarm shall be initiated when any sensor detects a concentration of gas exceeding the following thresholds:
1. For flammable gases, a gas concentration exceeding 25 percent of the lower flammable limit (LFL).
2. For non-flammable gases, a gas concentration exceeding 1/2 of the IDLH, unless a different threshold is specified by the
section of this code requiring gas detection a gas detection system.
Upon activation of a gas detection alarm, alarm signals or other required responses shall be as specified by the section of this
code requiring a gas detection systemgas detection system. Audible and visible alarm signals associated with a gas detection
alarm shall be distinctive from fire alarm and carbon monoxide alarm signals.
Commenter's Reason: The proposed modifications are for correlation with the section numbering and terminology used in
Code Change F75-16, which was recommended for Approval as Submitted by the IFC Code Development Committee. This
code change will modify Section 916.8 in F75-16 to specify that the alarm activation threshold for a non-flammable gas will be
1/2 of the IDLH value unless the section of the code requiring gas detection specifies a different value, which is typically the
case. This comment should be considered after any comments to F75-16.
Analysis: Note that if F75-16 is disapproved this PC would no longer be necessary.
F369-16
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F372-16
105.6.5 (New), Table 105.6.9, 202 (New), 908.8 (New) (IBC [F] 908.8), 5308.3 (New)
Proposed Change as Submitted
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)
2015 International Fire Code
Add new text as follows:
105.6.5 Carbon dioxide enrichment systems. An operational permit is required for carbon dioxide enrichment systems
having more than 874 cu. ft. scf (100 pounds) of carbon dioxide.
TABLE 105.6.9
PERMIT AMOUNTS FOR COMPRESSED GASES
TYPE OF GAS

AMOUNT (cubic feet at NTP)
874 (100 lbs)

Carbon dioxide enrichment systems
Corrosive
Flammable (except cryogenic fluids and liquefied petroleum gases)
Highly toxic
Inert and simple asphyxianta
Oxidizing (including oxygen)
Pyrophoric
Toxic

200
200
Any Amount
6,000
504
Any Amount
Any Amount

For SI: 1 cubic foot = 0.02832 m3.
a. For carbon dioxide used in beverage dispensing applications, see Section 105.6.4.
Add new definition as follows:
SECTION 202 DEFINITIONS
CARBON DIOXIDE ENRICHMENT SYSTEM A system where carbon dioxide gas is intentionally introduced into an indoor
environment, typically for the purpose of stimulating plant growth.
Add new text as follows:
908.8 Carbon dioxide enrichment systems. A gas detection system shall be provided in rooms and indoor areas in
which carbon dioxide enrichment processes are located in accordance with Section 5308.3.4.
5308.3 Carbon dioxide enrichment systems. The design, installation and maintenance of carbon dioxide enrichment
systems with more than 100 pounds (874 cu. feet scf) of carbon dioxide, or carbon dioxide enrichment systems with any
quantity of carbon dioxide with remote fill connections shall comply with Sections 5308.3.1 through 5308.3.8.
5308.3.1 Permits. Permits shall be required as set forth in Section 105.6.5.
5308.3.2 Documentation. The following information shall be provided with the application for permit:
1. Total aggregate quantity of liquid CO2 in pounds or cubic feet at normal temperature and pressure.
2. Location and total volume of the room where the carbon dioxide enrichment operation will be conducted. Identify
whether the room is at grade or below grade.
3. Location of containers relative to equipment, building openings and means of egress.
4. Manufacturer's specifications and pressure rating, including cut sheets, of all piping and tubing to be used.
5. A piping and instrumentation diagram that shows piping support and remote fill connections.
6. Details of container venting, including but not limited to vent line size, material and termination location.
7. Alarm and detection system and equipment, if applicable.
8. Seismic support for containers.
5308.3.3 Equipment. Pressure relief, vent piping, fill indicators, fill connections, vent terminations, piping system, and the
storage, use, and handling of the carbon dioxide shall be in accordance with Chapter 53 and NFPA 55.
5308.3.4 Gas detection system. A continuous gas detection system shall be provided in the room or indoor area in which
the carbon dioxide enrichment process is located, in the room or indoor area in which the container systems are located, and in
areas where the heavier than air gas can congregate. Carbon dioxide sensors shall be provided within 12 inches (305 mm) of
the floor in the area where the gas is most likely to accumulate or leaks are most likely to occur. The system shall be designed
to detect and notify at a low level alarm and high level alarm.
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1. The threshold for activation of the low level alarm shall not exceed a carbon dioxide concentration of 5,000 ppm (9,000
mg/m3) Time Weighted Average (TWA) over 8 hours.
2. The threshold for activation of the high level alarm shall not exceed a carbon dioxide concentration of 30,000 ppm
(54,000 mg/m3). When carbon dioxide is detected at the high level alarm, the system shall activate an audible and
visible alarm in an approved location.
5308.3.4.1 System Activation. Activation of the low level gas detection system alarm shall automatically:
1. Stop the flow of carbon dioxide to the piping system.
2. Activate the mechanical exhaust ventilation system.
3. Activate an audible and visible supervisory alarm signal at an approved location within the building.
Activation of the high level gas detection system alarm shall automatically:
1. Stop the flow of carbon dioxide to the piping system.
2. Activate the mechanical exhaust ventilation system.
3. Activate an audible and visible evacuation alarm both inside and outside of the carbon dioxide enrichment area, and the
area in which the carbon dioxide containers are located.
5308.3.5 Pressurization and ventilation. Rooms or indoor areas in which carbon dioxide enrichment is provided shall be
maintained at a negative pressure in relation to the surrounding areas in the building. A mechanical ventilation system shall be
provided in accordance with the International Mechanical Code that complies with all of the following:
1. Mechanical ventilation in the room or area shall be at a rate of not less than 1 cubic foot per minute per square foot.
2. When activated by the gas detection system the mechanical ventilation system shall remain on until manually reset.
3. The exhaust system intakes shall be taken from points within 12 inches of the floor.
4. The ventilation system piping shall terminate outdoors in an approved location.
5308.3.6 Signage. Hazard identification signs shall be posted at the entrance to the room and indoor areas where the carbon
dioxide enrichment process is located, and at the entrance to the room or indoor where the carbon dioxide containers are
located. The sign shall be a minimum 8 in. (200 mm) wide and 6 in. (150 mm) high and indicate:
CAUTION – CARBON DIOXIDE GAS
Ventilate the area before entering.
A high carbon dioxide (CO2) gas concentration
In this area can cause asphyxiation.
5308.3.7 Seismic and structural design. Carbon dioxide system containers and piping shall comply with the seismic design
requirements in Chapter 16 of the International Building Code and shall not exceed the floor loading limitation of the building.
5308.3.8 Container refilling. Carbon dioxide containers shall not be refilled indoors unless a remote fill connection is
provided.
Reason: The number of indoor marijuana cultivation facilities is expanding rapidly across the country, and an increasing
number of them are using carbon dioxide enrichment systems to stimulate plant growth. This is creating a potential asphyxiation
hazard that is not currently regulated in codes or standards.
Jurisdictions where these processes are found are having to adopt local regulation to mitigate the asphyxiation hazard. The
hazard is of particular concern because asphyxiant gas is intentionally being introduced into indoor occupiable rooms and
areas.
The hazard is the same whether the systems use liquid insulated CO2 system or CO2 gas containers.
The proposal is based in part on Clark County, NV guidelines, and requirements proposed for protecting insulated liquid CO2
systems. In particular:
The 100 lb. threshold is based on insulated liquid CO2 threshold.
The definition was created to describe the system covered.
The two level gas detection system detection levels and activation criteria is based on Clark County and the FCAC insulated
liquid CO2 system proposal.
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This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes with regard to fire safety and
hazardous materials in new and existing buildings and facilities and the protection of life and property in wildland urban
interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there were numerous conference
calls, Regional Work Group and Task Group meetings for the current code development cycle, which included members of the
committees as well as any interested parties, to discuss and debate the proposed changes. Related documentation and reports
are posted on the FCAC website at: FCAC (http://www.iccsafe.org/codes-tech-support/cs/ﬁre-code-action-committeefcac/)

Cost Impact: Will increase the cost of construction
This proposal will require a gas detection system, ventilation system and the system installation to comply with requirements
that are not currently in the code.
F372-16 : 908.8
(NEW)O'BRIAN10616
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal that addresses CO2 enrichment was seen as necessary tool for regulation of an
asphyxiation hazard. Currently the code does not address this hazard. The detection provided is adequate to provide safety to
occupants.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeffrey Shapiro, International Code Consultants, representing Self
(jeff.shapiro@intlcodeconsultants.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
TABLE 105.6.9
PERMIT AMOUNTS FOR COMPRESSED GASES
TYPE OF GAS
Carbon dioxide used in carbon dioxide enrichment systems

AMOUNT (cubic feet at NTP)
8754 (100 lbs)

Corrosive
Flammable (except cryogenic fluids and liquefied petroleum gases)
Highly toxic
Inert and simple asphyxianta
Oxidizing (including oxygen)
Pyrophoric
Toxic

200
200
Any Amount
6,000
504
Any Amount
Any Amount

For SI: 1 cubic foot = 0.02832 m3.
a. For carbon dioxide used in beverage dispensing applications, see Section 105.6.4.
105.6.5 Carbon dioxide enrichment systems. An operational permit is required for carbon dioxide enrichment systems
having more than 874 cu. ft. scf (100 pounds) of carbon dioxide.
908.8 Carbon dioxide enrichment systems. A gas detection system shall be provided in rooms and indoor areas in
which carbon dioxide enrichment processes are located in accordance with Section 5308.3.4.
5308.3.1 Permits. Permits shall be required as set forth in Section 105.6.5.
5307.1 General Compressed gases in storage or use not regulated by the material-specific provisions of Chapters 6, 54, 55
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and 60 through 67, including asphyxiant, irritant and radioactive gases, shall comply with this section in addition to other
requirements of this chapter.
Areas containing insulated liquid carbon dioxide systems used in beverage dispensing applications shall comply with Section
5307.3. Carbon dioxide enrichment systems shall comply with Section 5307.4. Areas other than those covered by Sections
5307.3 or 5307.4 shall comply with Section 5307.2.
5307.2 Ventilation Indoor storage and use areas and storage buildings shall be provided with ventilation in accordance with
the requirements of Section 5004.3. Where mechanical ventilation is provided, the systems shall be operational during such
time as the building or space is occupied.
Exception: A gas detection system complying with Section 5307.2.1 shall be permitted in lieu of mechanical ventilation.
5308.3 5307.4 Carbon dioxide enrichment systems. The design, installation and maintenance of carbon dioxide enrichment
systems with more than 100 pounds (874 cu. feet scf 45.4 kg) of carbon dioxide, or and carbon dioxide enrichment systems
with any quantity of carbon dioxide with having a remote fill connections connection, shall comply with Sections 5308.3.1
5307.4.1 through 5308.3.8 5307.4.8.
5308.3.2 5307.4.1 Documentation. No change to text.
5308.3.3 5307.4.2 Equipment. No change to text.
5308.3.4 5307.4.3 Gas detection system. A continuous gas detection system complying with Section 916 shall be provided
in the room or indoor area in which the carbon dioxide enrichment process is located, in the room or indoor area in which the
container systems are located, and in other areas where the heavier than air gas can congregate carbon dioxide is expected to
accumulate. Carbon dioxide sensors shall be provided within 12 inches (305 mm) of the floor in the area where the gas is most
likely expected to accumulate or leaks are most likely to occur. The system shall be designed to detect and notify at a low level
alarm and high level alarm as follows.
1. The threshold for activation of the low level alarm shall not exceed a carbon dioxide concentration of 5,000 ppm (9,000
mg/m3) Time Weighted Average (TWA) over 8 hours.
2. The threshold for activation of the high level alarm shall not exceed a carbon dioxide concentration of 30,000 ppm
(54,000 mg/m3). When carbon dioxide is detected at the high level alarm, the system shall activate an audible and
visible alarm in an approved location.
1. Activate a low-level alarm upon detection of a carbon dioxide concentration of 5,000 ppm (9,000 mg/m3).
2. Activate a high-level alarm upon detection of a carbon dioxide concentration of 30,000 ppm (54,000 mg/m3).
5308.3.4.1 5307.4.3.1 System Activation. No change to text.
5308.3.5 5307.4.4 Pressurization and ventilation. Rooms or indoor areas in which carbon dioxide enrichment is provided
shall be maintained at a negative pressure in relation to the surrounding areas in the building. A mechanical ventilation system
shall be provided in accordance with the International Mechanical Code that complies with all of the following:
1. Mechanical ventilation in the room or area shall be at a rate of not less than 1 cubic foot per minute per square foot.
2. When activated by the gas detection system the mechanical ventilation system shall remain on until manually reset.
3. The exhaust system intakes shall be taken from points within 12 inches of the floor.
4. The ventilation system piping shall terminate discharge to the outdoors in an approved location.
5308.3.6 5307.4.5 Signage. No change to text.
5308.3.7 5307.4.6 Seismic and structural design. No change to text.
5308.3.8 5307.4.7 Container refilling. Carbon dioxide containers located indoors shall not be refilled indoors unless filled
from a remote fill connection is provided located outdoors.
Commenter's Reason: Revisions are primarily to correlate the formatting and numbering of F372-16 with F369-16.
Additional revisions to the original proposal have been made for clarity and for consistency of text for provisions that are
similar to those added carbon dioxide beverage dispensing systems under F369-16. Note that 908.8 of the original proposal is
proposed for deletion for correlation with changes made by Code Change F75-16.
This comment should be considered after comments to F75-16 and F369-16. It is intended that the text in Code Change F37216 for Sections 5307.1 and 5307.2 prevail over text in Code Change F369-16 if public comments to both code changes are
successful.

F372-16
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F378-16
IFC: 5703.6.2.1 (New).
Proposed Change as Submitted
Proponent : Vickie Lovell, InterCode Incorporated, representing 3M (vickie@intercodeinc.com)
2015 International Fire Code
Add new text as follows:
5703.6.2.1 Piping systems carrying combustible liquids. Piping systems carrying combustible liquids in buildings identified
in Risk Categories III and IV by Table 1604.5 shall be protected with an approved assembly, or a fire-resistant pipe-protection
system that has been tested in accordance with UL 1489. Where protected with a fire-resistant pipe-protection system, the
system shall be installed as tested and in accordance with the manufacturer's installation instructions. The rating for such
assemblies or systems shall be as required elsewhere in the code, but shall not be less than 2 hours.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
UL 1489-2015 Outline of Investigation for Fire Resistant Pipe Protection Systems Carrying Combustible Liquids
Reason: This proposal is intended to require piping systems carrying combustible liquids to be protected with an approved
assembly that could be considered fire-resistant for not less than 2 hours in Risk Categories III and IV.
Products that could comply with the section are traditionally some variation of fire-resistance-rated horizontal or vertical shaft
enclosures. As such, this proposal includes that option.
The proposal also includes the option of protecting the piping system using a fire-resistant pipe-protection system tested in
accordance with UL 1489. The system shall be installed as tested and in accordance with the manufacturer's installation
instructions. The as-tested portion of this requirement is consistent with the wording used in multiple sections for the
International Building Code which uses tested designs, systems or assemblies to provide hourly ratings. Sections 714 and 715,
covering Penetrations and Fire-resistant Joint Systems, respectively, are good examples. The installation instructions portion of
this requirement is consistent with language added to Section 715, covering Fire-resistant Joint Systems during the just
completed Group A Code Cycle.
UL 1489 addresses the fire-resistive performance of piping systems protected for an hourly rating. The Outline of Investigation
compliments the two standards currently referenced in the International Fire Code for establishing fire-resistance ratings: ASTM
E 119 and UL 263. The Outline of Investigation describes the same test equipment and same time-temperature fire exposure as
ASTM E 119 and UL 263. However, the sample configuration has been written to specifically address pipe-protection systems.
The Conditions of Acceptance follow the intent of ASTM E 119 and UL 263, but specifically address the performance
requirements for fire-resistant pipe-protection systems. Specifically the Conditions of Acceptance requires 1) Resistance to the
fire and hose stream exposure without developing openings in the pipe, 2) Preventing a temperature increase exceeding 325°F
at any single point or 250°F at any cross section along the pipe, and 3) Prevention of fuel leakage.
UL recently published Outline of Investigation 1489. UL is currently in the process of converting Outline of Investigation 1489
into an ANSI/UL standard. It is anticipated that the new standard will be published in advance of the ICC Public Comment
Hearings.
A similar proposal was recommended in Group A for high rise buildings. This proposal extends the requirement to other
buildings in the two highest risk categories, which includes essential facilities where the operation of emergency and standby
power is especially critical.
The proposal includes the requirement where the fuel lines are protected with a fire-resistant pipe-protection system. The
system shall be installed as tested and in accordance with the manufacturer's installation instructions. The as-tested portion of
this requirement is consistent with the wording used in multiple sections for the code which used tested designs, systems or
assemblies to provide hourly ratings. Sections 714 and 715, covering Penetrations and Fire-resistant Joint Systems,
respectively, are good examples. The installation instructions portion of this requirement are consistent with language added to
Section 715, covering Fire-resistant Joint Systems during the just completed Group A Code Cycle.

Cost Impact: Will increase the cost of construction
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This proposal will increase the cost of construction because it permits the use of proprietary systems that have been tested to
an approved standard.
F378-16 :
5703.6.2.1 (NEW)LOVELL12595
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal was disapproved as it was felt to be overly restrictive. In addition, the criteria is different
however this was a similar concept addressed in code change proposal F79-16 which was disapproved.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Vickie Lovell, InterCode Incorporated, representing 3M (vickie@intercodeinc.com) requests Approve as
Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
5703.6.6 Protection from fire exposure. Piping systems carrying combustible liquids required to be protected from fire
exposure shall be protected with an approved assembly, or a fire-resistant pipe-protection system that has been tested in
accordance with UL 1489. A fire-resistant pipe-protection system shall be installed as tested and in accordance with the
manufacturer's installation instructions.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: The Fire Code Development Committee recommended disapproval for this proposal because the
original scope was overly-restrictive, and made all piping systems carrying combustible liquids required to be protected from fire
exposure.
The proposal has been modified by this public comment, and does NOT require piping systems carrying combustible liquids to
be protected from fire exposure. However, when another code, a standard, or a local jurisdiction requires a piping system
carrying combustible liquids to be protected from fire exposure, this proposal would make appropriate, approved protection
mandatory. It defines what should be approved as appropriate methods of protection, but does not make the requirement for
protection from fire exposure mandatory.
Products that could comply with the section, when required, are traditionally some variation of fire-resistance-rated horizontal or
vertical shaft enclosures, or a fire-resistant pipe-protection system tested in accordance with UL 1489. This section requires
that such fire resistant systems that are tested to UL 1489 be installed in accordance with the manufacturer's installation
instructions.
At the time of the ICC deadline for proposals in January 2016, this standard was a UL Outline of Investigation. Since that time, it
has completed the ANSI consensus standard process.

F378-16
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F380-16
IFC: 5704.3.4.1, 5704.3.4.1(2) (New), 5704.3.4.2, 5704.3.7 (New), 5704.3.7.1 (New), 5704.3.7.2 (New), 5704.3.7.3 (New),
5704.3.7.4 (New).
Proposed Change as Submitted
Proponent : Leslie Townzen, representing Medline (les@townzen-consulting.com)
2015 International Fire Code
Add new text as follows:
5704.3.4.1 Maximum allowable quantity per control area. For occupancies other than Group M wholesale and retail sales
uses, indoor storage of flammable and combustible liquids shall not exceed the maximum allowable quantities percontrol area
indicated in Table 5003.1.1(1) and shall not exceed the additional limitations set forth in this section.
For Group M occupancy wholesale and retail sales uses, indoor storage of flammable and combustible liquids shall not
exceed the maximum allowable quantities percontrol area indicated in Table 5704.3.4.1 5704.3.4.1(1).
Storage of hazardous production material flammable and combustible liquids in Group H-5 occupancies shall be in
accordance with Chapter 27.
For Group S Occupancy warehouses, indoor storage flammable and combustible liquids shall not exceed the maximum
allowable quantities per control area indicated in Table 5704.3.4.1(2)
TABLE 5704.3.4.1 5704.3.4.1(1)
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF FLAMMABLE AND COMBUSTIBLE LIQUIDS IN
a
WHOLESALE AND RETAIL SALES OCCUPANCIES
TYPE OF
LIQUID
Class IA
Class IB, IC, II
and IIIA
Class IIIB

MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA (gallons)
b
Sprinklered in
Sprinklered in accordance with
accordance with footnote
Tables 5704.3.6.3(4) through
Nonsprinklered
densities and
5704.3.6.3(8) and Table 5704.3.7.5.1
arrangements
60
60
30
c
c
7,500
15,000
1,600
Unlimited

Unlimited

13,200

2
For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m , 1 gallon = 3.785 L, 1 gallon per minute per square foot = 40.75
2
L/min/m .
a. Control areas shall be separated from each other by not less than a 1-hour fire barrier.
b. To be considered as sprinklered, a building shall be equipped throughout with an approved automatic sprinkler system with
a design providing minimum densities as follows:
1. For uncartoned commodities on shelves 6 feet or less in height where the ceiling height does not exceed 18 feet, quantities
are those allowed with a minimum sprinkler design density of Ordinary Hazard Group 2.
2. For cartoned, palletized or racked commodities where storage is 4 feet 6 inches or less in height and where the ceiling
height does not exceed 18 feet, quantities are those allowed with a minimum sprinkler design density of 0.21 gallon per minute
per square foot over the most remote 1,500-square-foot area.
c. Where wholesale and retail sales or storage areas exceed 50,000 square feet in area, the maximum allowable quantities
are allowed to be increased by 2 percent for each 1,000 square feet of area in excess of 50,000 square feet, up to not more
than 100 percent of the table amounts. A control area separation is not required. The cumulative amounts, including amounts
attained by having an additional control area, shall not exceed 30,000 gallons.
5704.3.4.2 Occupancy quantity limits. The following limits for quantities of stored flammable or combustible liquids shall not
be exceeded:
1. Group A occupancies: Quantities in Group A occupancies shall not exceed that necessary for demonstration, treatment,
laboratory work, maintenance purposes and operation of equipment, and shall not exceed quantities set forth in Table
5003.1.1(1).
2. Group B occupancies: Quantities in drinking, dining, office and school uses within Group B occupancies shall not
exceed that necessary for demonstration, treatment, laboratory work, maintenance purposes and operation of
equipment, and shall not exceed quantities set forth in Table 5003.1.1(1).
3. Group E occupancies: Quantities in Group E occupancies shall not exceed that necessary for demonstration,
treatment, laboratory work, maintenance purposes and operation of equipment, and shall not exceed quantities set
forth in Table 5003.1.1(1).
4. Group F occupancies: Quantities in dining, office, and school uses within Group F occupancies shall not exceed that
necessary for demonstration, laboratory work, maintenance purposes and operation of equipment, and shall not exceed
quantities set forth in Table 5003.1.1(1).
5. Group I occupancies: Quantities in Group I occupancies shall not exceed that necessary for demonstration, laboratory
work, maintenance purposes and operation of equipment, and shall not exceed quantities set forth in Table
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5003.1.1(1).
6. Group M occupancies: Quantities in dining, office, and school uses within Group M occupancies shall not exceed that
necessary for demonstration, laboratory work, maintenance purposes and operation of equipment, and shall not exceed
quantities set forth in Table 5003.1.1(1). The maximum allowable quantities for storage in wholesale and retail sales
areas shall be in accordance with Section 5704.3.4.1.
7. Group R occupancies: Quantities in Group R occupancies shall not exceed that necessary for maintenance purposes
and operation of equipment, and shall not exceed quantities set forth in Table 5003.1.1(1).
8. Group S occupancies: Quantities in dining and office uses within Group S occupancies shall not exceed that necessary
for demonstration, laboratory work, maintenance purposes and operation of equipment, and shall not exceed quantities
set forth in Table 5003.1.1(1). The maximum allowable quantities for storage in warehouse storage areas shall be in
accordance with Section 5704.3.4.1.

TYPE OF LIQUID

TABLE 5704.3.4.1(2)
test
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA (GALLONS)

Class IA
Class IB, IC, II, and IIIA
Class IIIB

Sprinkleredb in accordance with Tables 5704.3.6.3(4) through
5704.3.6.3(8) and Table 5704.3.7.5.1
60
7,500c
Unlimited

Sprinlered with ESFR
Systems
60
15,000c
Unlimited

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m2, 1 gallon = 3.785 L, 1 gallon per minute per square foot = 40.75
L/min/m2.
a. Control areas shall be separated from each other by not less than a 1-hour fire barrier.
b. To be considered as sprinklered, a building shall be equipped throughout with an approved automatic sprinkler system with a
design providing minimum densities as follows:
1. For uncartoned commodities on shelves 6 feet or less in height where the ceiling height does not exceed 18 feet,
quantities are those allowed with a minimum sprinkler design density of Ordinary Hazard Group 2.
2. For cartoned, palletized or racked commodities where storage is 4 feet 6 inches or less in height and where the ceiling
height does not exceed 18 feet, quantities are those allowed with a minimum sprinkler design density of 0.21 gallon per
minute per square foot over the most remote 1,500-square-foot area.
c. Where warehouse storage areas exceed 80,000 square feet in area, the maximum allowable quantities are allowed to be
increase by 2 percent for each 1,000 square feet of area in excess of 80,000 square feet, up to a maximum of 100 percent of
the table amounts. A control area separation is not required. The cumulative amounts, including amounts attained by having an
additional control areas, shall not exceed 30,000 gallons.
5704.3.7 Group S Warehouse Areas. Flammable and combustible liquids in Group S occupancy warehouse uses shall be in
accordance with Sections 5704.3.7.1 through 5704.3.7.5.
5704.3.7.1 Container type. Containers for Class I liquids shall be metal.
Exception: In buildings equipped throughout with an automatic sprinkler system, Class IB and Class IC liquids is allowed in
nonmetallic containers, each having a capacity of 33 ounces (0.946 L) or less.
5704.3.7.2 Container capacity. Containers for Class I liquids shall not have a capacity greather than 1 gallon (19 L).
5704.3.7.3 Fire protection and storage arrangements. Fire protection and container storage arrangements shall be in
accordance with the following:
1. Storage on shelves shall not exceed 10 feet (1829 mm) in height, and shelving shall be metal.
2. Storage on pallets or in piles greater than 4 feet 6 inches (1372 mm) in height, or where the ceiling exceeds 18 feet
(5486 mm) in height, shall be protected in accordance with Table 5704.3.6.3(4), and the storage heights and
arrangements shall be limited to those specified in Table 5704.3.6.3(2).
3. Storage on racks greater than 4 feet 6 inches (1372 mm) in height, or where the ceiling exceeds 18 feet (5486 mm) in
height shall be protected with an ESFR sprinkler systems.
5704.3.7.4 Storage plan. Where required by the fire code official, aisle and storage plans shall be submitted in accordance
with Chapter 50.
Reason: This code change is being proposed to allow for Group S warehouse occupancies to have the same amount of
flammable and combustible liquids as Group M occupancies with an increase in fire protection that is currently required for
Group M occupancies. This code change request is being driven by companies that store sanitizers and that is the main
flammable liquid within their storage.
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The flammable liquids in the storage facility are primarily sanitizer products ranging in size and type. The entire product is
individually packaged for consumer use in plastic containers not exceeding 33-fluid ounces. The individual containers are
stored in the facility on pallets randomly distributed throughout the facility.
The hand sanitizers are not intended for consumption; therefore, the exemption permitted for alcoholic beverages with alcohol
contents greater than 50% does not apply (though hand sanitizers are no more flammable than alcoholic beverages). These
materials do comply with the individual container limitation, though they do not technically fall into the category for exemption.
Until recently, sanitizer products have not been in similar demand to alcoholic beverages. As such, the issue of storing the
materials practically has only recently been realized. The most recent editions of the Codes have started addressing hand
sanitizers including an exception from the hazardous materials provisions for wall mounted hand rubs containing alcohol.
However, the storage of these materials is not specifically addressed in the latest editions of the codes.
The quantity limitations per the S occupancy have simply not caught up with those allowed for wholesale retail spaces
compared to other occupancies. These spaces are permitted to store up to 30,000 gallons of flammable liquids in accordance
with Table 5704.3.4.1 of the Fire Code in lieu of 240 gallons in accordance with the Table 5003.1.1(1) of the Fire Code.
However, the increase in quantity limitations are not based on an increase in fire protection or life safety systems that are
required (no additional requirements are outlined for retail spaces). In fact, the fire protection systems that can be like ESFR
systems exceed those of most retail spaces.
The logic behind the increased capacity for retail operations is based upon the inherent need for retail occupancies to have
larger quantities of stock available for purchase to operate effectively; this is exactly the same reason that most large Group S
warehouses need this increase to be able to operate in an effective manner.
The only significant difference between a traditional wholesale retail store and the typical Group S facility is the restriction of
public access. However, by restricting public access the occupant load of the space is lower than the occupant load of a
traditional retail space. The occupant load factor used to determine the occupant load for a retail space on grade is 30 square
feet per person, which is ten times denser than the occupant load factor associated with storage (300 square feet per person).
As such, the calculated occupant load of a retail space is ten times greater than a storage space.
By restricting public access to the space, only staff is permitted in the storage area. Warehouse employees are trained to
respond appropriately to a fire event and are familiar with the layout of the space, including aisles and exit paths. This
combined with a lower occupant load significantly decreases the egress time for the occupants of the facility. As such, the
storage space presents a lower life safety hazard than a traditional wholesale retail establishment. Property loss prevention is a
larger factor than in a retail facility.
As stated above, although the storage space presents a lesser hazard to life than a retail establishment, a wholesale retailer is
permitted to have a maximum of 30,000 gallons of Class IB and IC liquids. The maximum permitted quantity is ten times greater
than the limit proposed for Group S warehouse facility.
The Building and Fire Codes recognize that to operate certain types of establishments, it is necessary to maintain a stock of
specific products in excess of the maximum permitted control area quantities.
Retail establishments that sell alcoholic beverages require larger quantities of beverages than permitted for control areas.
To permit the sale of these materials, the codes exempt alcoholic beverages in retail and storage uses when packaged in
individual containers not exceeding 1.3 gallons, regardless of the actual alcohol content. This includes alcoholic beverages that
contain alcohol content of up to 90%.
Medicines, cosmetics, and foodstuff with an alcohol content of less than 50% are exempt as well.
However, medicines, cosmetics, and foodstuffs containing more than 50% alcohol are not exempt from the quantity limitation.
The hand sanitizers have an alcohol content of more than 50%. The hand sanitizers are not intended for consumption;
therefore, the exemption permitted for alcoholic beverages with alcohol contents greater than 50% does not apply (though hand
sanitizers are no more flammable than alcoholic beverages). Some supplies materials do comply with the individual container
limitation, though they do not technically fall into the category for exemption.
Until recently, sanitizer products have not been in similar demand to alcoholic beverages. As such, the issue of storing the
materials practically has only recently been realized. The most recent editions of the Codes have started addressing hand
sanitizers including an exception from the hazardous materials provisions for wall mounted hand rubs containing alcohol.
However, the storage of these materials is not specifically addressed in the latest editions of the codes.
A facility is approximately 600,000 square feet in area with consumer sized products (less than 33 ounce containers) stored
randomly throughout the floor. The total proposed quantity of consumer products classified as flammable IB and IC liquids is
less than 15,000 gallons distributed over the entire 600,000 square feet. This equates to 0.025 gallons or 3.2 ounces of
product per square foot.
By limiting the density of materials, the potential for a fire involving the total amount of flammable liquids is low due to the
random distribution of pallets throughout the 600,000 square feet of storage area
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By limiting the density of materials, the potential for a fire involving the total amount of flammable liquids is low due to the
random distribution of pallets throughout the 600,000 square feet of storage area.

Cost Impact: Will increase the cost of construction
To be able to store the increase amounts of flammable and combustile materials, the cost of the fire protection will be increased
by the installation of higher demand systems, but this is voluntary becuase a Group S warehouse occupancy that does not
want to store these amounts, then they will fall into the existing fire sprinkler demand tables that have been used before.
F380-16 :
5704.3.4.1TOWNZEN12727
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal was disapproved as the storage allowed by this proposal may be in much larger bulk
containers which is not consistent with what is currently allowed for wholesale and retail sales occupancies.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Leslie Townzen, representing Medline Industries, Inc (les@townzen-consulting.com) requests Approve
as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
5704.3.4.1 Maximum allowable quantity per control area. For occupancies other than Group M wholesale and retail sales
uses, indoor storage of flammable and combustible liquids shall not exceed the maximum allowable quantities percontrol area
indicated in Table 5003.1.1(1) and shall not exceed the additional limitations set forth in this section.
For Group M occupancy wholesale and retail sales uses, indoor storage of flammable and combustible liquids shall not
exceed the maximum allowable quantities percontrol area indicated in Table 5704.3.4.1(1).
Storage of hazardous production material flammable and combustible liquids in Group H-5 occupancies shall be in
accordance with Chapter 27.
For Group S Occupancy warehouses of Type IIB construction that exceed 80,000 square feet, the indoor storage flammable
and combustible liquids shall not exceed the maximum allowable quantities per control area indicated in Table 5704.3.4.1(2)
TABLE 5704.3.4.1(2)
test MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF FLAMMABLE AND COMBUSTIBLE LIQUIDS IN
GROUP S OCCUPANCIESa
TYPE OF LIQUID
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA (GALLONS)

Class IA
Class IB, IC, II, and IIIA
Class IIIB

Sprinkleredb in accordance with Tables 5704.3.6.3(4) through
5704.3.6.3(8) and Table 5704.3.7.5.1
60
7,500c
Unlimited

Sprinklered with ESFR
Systemsd
60
15,000c
Unlimited

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m2, 1 gallon = 3.785 L, 1 gallon per minute per square foot = 40.75
L/min/m2.
a. Control areas shall be separated from each other by not less than a 1-hour fire barrier.
b. To be considered as sprinklered, a building shall be equipped throughout with an approved automatic sprinkler system with a
design providing minimum densities as follows:
1. For uncartoned commodities on shelves 6 feet or less in height where the ceiling height does not exceed 18 feet,
quantities are those allowed with a minimum sprinkler design density of Ordinary Hazard Group 2.
2. For cartoned, palletized or racked commodities where storage is 4 feet 6 inches or less in height and where the ceiling
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height does not exceed 18 feet, quantities are those allowed with a minimum sprinkler design density of 0.21 gallon per
minute per square foot over the most remote 1,500-square-foot area.
c. Where warehouse storage areas exceed 80,000 square feet in area, the maximum allowable quantities are allowed to be
increase by 2 percent for each 1,000 square feet of area in excess of 80,000 square feet, up to a maximum of 100 percent of
the table amounts. A control area separation is not required. The cumulative amounts, including amounts attained by having an
additional control areas, shall not exceed 30,000 gallons.
d. ESFR sprinkler systems equiped with fire pumps shall have emergency power.
5704.3.7.1 Container type. Containers for Class I liquids shall be metal.
Exception: In buildings equipped throughout with an ESFR automatic sprinkler system, Class IB and Class IC liquids is
allowed in nonmetallic containers, each having a capacity of 33 ounces (0.946 L) or less.
Commenter's Reason: We would like to take a moment to briefly describe for you why we proposed increasing the storage of
flammable and combustible liquids in a Group S warehouse in more detail than the hearing format allowed. While our submittal
was laid out in much greater detail for the committee, we wanted to highlight the very critical key points in this discussion. Also,
below is the original reasoning that was submitted for the code change.
Sanitizer Demand
Recent public concerns about epidemic flu conditions (eg, H1N1 virus)
Dramatic increase in advertising around the use of hand sanitizing soaps and wipes in order to decrease the spread
of germs
Recommendation by the Centers for Disease Control (CDC) that all health care workers wash their hands before and
after examining a patient
Quantities Allowed under M Occupancy
MAQ for an "M" occupancy is 30,000 gallons of flammable liquids in accordance with Table 5704.3.4.1 of the Fire
Code.
MAQ for "S" occupancy are 240 gallons of flammable liquids in accordance with Table 5003.1.1(1) of the Fire Code.
Key Reasons a Distribution Center is Safer than a Big Box Retailer
Only allow trained employees in the space
Respond to a fire event
Familiar with space layout and exits
Occupant load 10 times less than for a retail space
Alarm for early notification for evacuation
Early Suppression Fast Response (ESFR)
Complete backup power
Building is a Type IIB
Roof assembly is of non-combustible metal material
Hose stations located throughout the facility
Our code change proposal and key factors required to meet it
Dramatic increase in demand for sanitizers
Codes have not specifically addressed the materials
Total proposed quantity of product per square foot is 0.050 gallons or 6.4 ounces
Limiting the density of flammable product
Greatly diminished potential for fire
Occupant load is less therefore less chance for loss of life
Increased the fire protection
Limited to buildings greater than 80,000 sq. ft. and of Type IIB or greater construction.
Buildings with ESFR systems shall have back-up power
Can only have non-metallic containers in buildings with ESFR systems.
This code change is being proposed to allow for Group S warehouse occupancies to have the same amount of flammable and
combustible liquids as Group M occupancies with an increase in fire protection that is currently required for Group M
occupancies.
This code change request is being driven by companies that store sanitizers and that is the main flammable liquid within their
storage. Without this code change, these types of occupancies would then need to be classified as a Group "H" occupancy
even though their storage amount is less than what is allowed for a Group "M" occupancy.
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The flammable liquids in the storage facility are primarily sanitizer products ranging in size and type. The entire product is
individually packaged for consumer use in plastic containers not exceeding 33-fluid ounces. The individual containers are
stored in the facility on pallets randomly distributed throughout the facility.
The hand sanitizers are not intended for consumption; therefore, the exemption permitted for alcoholic beverages with alcohol
contents greater than 50% does not apply (though hand sanitizers are no more flammable than alcoholic beverages). These
materials do comply with the individual container limitation, though they do not technically fall into the category for exemption.
Until recently, sanitizer products have not been in similar demand to alcoholic beverages. As such, the issue of storing the
materials practically has only recently been realized. The most recent editions of the Codes have started addressing hand
sanitizers including an exception from the hazardous materials provisions for wall mounted hand rubs containing alcohol.
However, the storage of these materials is not specifically addressed in the latest editions of the codes.
The quantity limitations per the "S" occupancy have simply not caught up with those allowed for wholesale retail spaces
compared to other occupancies. These spaces are permitted to store up to 30,000 gallons of flammable liquids in accordance
with Table 5704.3.4.1 of the Fire Code in lieu of 240 gallons in accordance with the Table 5003.1.1(1) of the Fire Code.
The logic behind the increased capacity for retail operations is based upon the inherent need for retail occupancies to have
larger quantities of stock available for purchase to operate effectively; this is exactly the same reason that large Group S
warehouses need this increase to be able to operate in an effective manner.
The only significant difference between a traditional wholesale retail store and the typical Group S facility is the restriction of
public access. However, by restricting public access the occupant load of the space is lower than the occupant load of a
traditional retail space. The occupant load factor used to determine the occupant load for a retail space on grade is 30 square
feet per person, which is ten times denser than the occupant load factor associated with storage (300 square feet per person).
As such, the calculated occupant load of a retail space is ten times greater than a storage space.
By restricting public access to the space, only staff is permitted in the storage area. Warehouse employees are trained to
respond appropriately to a fire event and are familiar with the layout of the space, including aisles and exit paths. This
combined with a lower occupant load significantly decreases the egress time for the occupants of the facility. As such, the
storage space presents a lower life safety hazard than a traditional wholesale retail establishment. Property loss prevention is a
larger factor than in a retail facility.
As stated above, although the storage space presents a lesser hazard to life than a retail establishment, a wholesale retailer is
permitted to have a maximum of 30,000 gallons of Class IB and IC liquids. The maximum permitted quantity is ten times greater
than the limit proposed for Group S warehouse facility.
The Building and Fire Codes recognize that to operate certain types of establishments, it is necessary to maintain a stock of
specific products in excess of the maximum permitted control area quantities.
Retail establishments that sell alcoholic beverages require larger quantities of beverages than permitted for control areas.
To permit the sale of these materials, the codes exempt alcoholic beverages in retail and storage uses when packaged in
individual containers not exceeding 1.3 gallons, regardless of the actual alcohol content. This includes alcoholic beverages that
contain alcohol content of up to 90%.
Medicines, cosmetics, and foodstuff with an alcohol content of less than 50% are exempt as well.
However, medicines, cosmetics, and foodstuffs containing more than 50% alcohol are not exempt from the quantity limitation.
The hand sanitizers have an alcohol content of more than 50%. The hand sanitizers are not intended for consumption;
therefore, the exemption permitted for alcoholic beverages with alcohol contents greater than 50% does not apply (though hand
sanitizers are no more flammable than alcoholic beverages). Some supplies materials do comply with the individual container
limitation, though they do not technically fall into the category for exemption.
Until recently, sanitizer products have not been in similar demand to alcoholic beverages. As such, the issue of storing the
materials practically has only recently been realized. The most recent editions of the Codes have started addressing hand
sanitizers including an exception from the hazardous materials provisions for w all mounted hand rubs containing alcohol.
However, the storage of these materials is not specifically addressed in the latest editions of the codes.
A facility is approximately 600,000 square feet in area with consumer sized products (less than 33 ounce containers) stored
randomly throughout the floor. The total proposed quantity of consumer products classified as flammable IB and IC liquids is
less than 15,000 gallons distributed over the entire 600,000 square feet. This equates to 0.025 gallons or 3.2 ounces of
product per square foot.
By limiting the density of materials, the potential for a fire involving the total amount of flammable liquids is low due to the
random distribution of pallets throughout the 600,000 square feet of storage area
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F386-16
IFC: 5706.5.4.5, 5706.6.1, 5706.6.12 (New).
Proposed Change as Submitted
Proponent : Mike Halligan, Halligan Group/Booster Fuels, representing Halligan Group/Booster Fuels
(mikeh@halligangroup.org)
2015 International Fire Code
Add new text as follows:
5706.5.4.5 Commercial, industrial, governmental or manufacturing. Dispensing of Class I, Class II and III motor vehicle
fuel from tank vehicles into the fuel tanks of motor vehicles located at in commercial parking lots of commercial, industrial,
governmental or (including public transit parking lots), manufacturing establishments is allowed or other locations where
permitted, provided such dispensing operations are conducted in accordance with the following:
1. Dispensing shall occur only at sites that have been issued a permit to conduct mobile fueling.
2. The owner of a mobile fueling operation shall provide to the jurisdiction a written response plan which demonstrates
readiness to respond to a fuel spill and carry out appropriate mitigation measures, and describes the process to
dispose properly of contaminated materials.
3. A detailed site plan shall be submitted with each application for a permit. The site plan shall indicate: all buildings,
structures and appurtenances on site and their use or function; all uses adjacent to the lot lines of the site; the
locations of all storm drain openings, adjacent waterways or wetlands; information regarding slope, natural drainage,
curbing, impounding and how a spill will be retained upon the site property; and the scale of the site plan.Provisions
shall be made to prevent liquids spilled during dispensing operations from flowing into buildings or off-site. Acceptable
methods include, but shall not be limited to, grading driveways, raising doorsills or other approved means.
4. The fire code official is allowed to impose limits on the times and days during which mobile fueling operations is
allowed to take place, and specific locations on a site where fueling is permitted.
5. Mobile fueling operations shall be conducted in areas not accessible to the public or shall be limited to times when the
public is not present.
6. Mobile fueling shall not take place within 15 feet (4572 mm) of buildings, property lines, combustible storage or storm
drains.
Exceptions:
1. The distance to storm drains shall not apply where an approved storm drain cover or an approved
equivalent that will prevent any fuel from reaching the drain is in place prior to fueling or a fueling hose
being placed within 15 feet (4572 mm) of the drain. Where placement of a storm drain cover will cause the
accumulation of excessive water or difficulty in conducting the fueling, such cover shall not be used and
the fueling shall not take place within 15 feet (4572 mm) of a drain.
2. The distance to storm drains shall not apply for drains that direct influent to approved oil interceptors.
9. All tanks containing Class I fuel must meet DOT regulations.
10.The tank vehicle shall comply with the requirements of NFPA 385 and local, state and federal requirements. The tank
vehicle's specific functions shall include that of supplying fuel to motor vehicle fuel tanks. The vehicle and all its
equipment shall be maintained in good repair.
11.Signs prohibiting smoking or open flames within 25 feet (7620 mm) of the tank vehicle or the point of fueling shall be
prominently posted on three sides of the vehicle including the back and both sides.
12.A portable fire extinguisher with a minimum rating of 40:BC shall be provided on the vehicle with signage clearly
indicating its location.
13.The dispensing nozzles and hoses shall be of an approved and listed type.
14.The dispensing hose shall not be extended from the reel more than 100 feet (30 480 mm) in length.
15.Absorbent materials, nonwater-absorbent pads, a 10-foot-long (3048 mm) containment boom, an approved container
with lid and a nonmetallic shovel shall be provided to mitigate a minimum 5-gallon (19 L) fuel spill.
16.Tank vehicles shall be equipped with a "fuel limit" switch such as a count-back switch, to limit the amount of a single
fueling operation to not more than 500 gallons (1893 L) before resetting the limit switch.
Exception: Tank vehicles where the operator carries and can utilize a remote emergency shutoff device which,
when activated, immediately causes flow of fuel from the tank vehicle to cease.
17.Persons responsible for dispensing operations shall be trained in the appropriate mitigating actions in the event of a
fire, leak or spill. Training records shall be maintained by the dispensing company.
18.Operators of tank vehicles used for mobile fueling operations shall have in their possession at all times an emergency
communications device to notify the proper authorities in the event of an emergency.
19.The tank vehicle dispensing equipment shall be constantly attended and operated only by designated personnel who
are trained to handle and dispense motor fuels.
20.Fuel dispensing shall be prohibited within 25 feet (7620 mm) of any source of ignition.
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21.The engines of vehicles being fueled shall be shut off during dispensing operations.
22.Nighttime fueling operations shall only take place in adequately lighted areas.
23.The tank vehicle shall be positioned with respect to vehicles being fueled to prevent traffic from driving over the
delivery hose.
24.During fueling operations, tank vehicle brakes shall be set, chock blocks shall be in place and warning lights shall be in
operation.
25.Motor vehicle fuel tanks shall not be topped off.
26.The dispensing hose shall be properly placed on an approved reel or in an approved compartment prior to moving the
tank vehicle.
27.The fire code official and other appropriate authorities shall be notified when a reportable spill or unauthorized
discharge occurs.
28.Operators shall place a drip pan or an absorbent pillow under each fuel fill opening prior to and during dispensing
operations. Drip pans shall be liquid-tight. The pan or absorbent pillow shall have a capacity of not less than 3 gallons
(11.36 L). Spills retained in the drip pan or absorbent pillow need not be reported. Operators, when fueling, shall have
on their person an absorbent pad capable of capturing diesel fuel overfills. Except during fueling, the nozzle shall face
upward and an absorbent pad shall be kept under the nozzle to catch drips. Contaminated absorbent pads or pillows
shall be disposed of regularly in accordance with local, state and federal requirements.
29.Operators of tank vehicles used for mobile fueling operations of Class I fuels shall:
Be a minimum of 5 feet away from any electrical equipment.
27.1. Tank vehicles will comply with the requirements of NFPA 385.
27.2. Train and certify all delivery vehicle operators according to DOT Hazardous materials Regulations.
27.3. Create policy and procedures manuals to ensure safe operations. Manuals will be available on demand to the
fire code official. Each manual will include the following sections:
1. Employee training log
2. Cell phone policy
3. Inclement weather driving instructions
4. Fatigue prevention
5. Seatbelt use
6. Lightning procedures
7. Railroad crossing procedures
8. Drug and Alcohol Safety Training Program
9. Vehicle Maintenance Log
10. Daily and weekly safety checklist
5706.6.1 Operation of tank vehicles. Tank vehicles shall be utilized and operated in accordance with NFPA 385 and Sections
5706.6.1.1 through 5706.6.1.11. 5706.6.1.12
5706.6.12 Mobile fueling location. Mobile fueling operations shall not be conducted on a public street. Mobile fuel
operations shall be limited to private surface parking lots where such operations have been by authorized by the owner or the
owners authorized agent. Fueling operations will cease where pedestrians encroach closer that 8 feet to a vehicle
receiving fuel.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
Chapter 57 Fire code
Reason: There is a current trend emerging in Texas and Califrnia and other states involving the concept of mobile fueling
based on community oriented demand for services. Some local AHJ's are reluctant to act upon this concept of fuel delivery due
to lack of guidance in the fire code, other AHJ's are approving the concept based upon an alternative means of compliance. In
other areas, it is being outright prohibited, which is creating an inconsistent pattern.
These amendments are intended to provide Fire Departments with the guidance needed to evaluate planned operations for
mobile delivery of Class I fuel. These amendments are designed to place requirements on service companies to demonstrate a
sound and safe approach with the intent of obtaining an operational permit to begin delivery.
According to the commentary provided by the committee responsible for IFC Chapter 57 on Flammable Liquids, mobile fueling
has no know adverse incident history associated with it. Many corporations have been increasing operations realted to mobile
fueling since the initial adoption of mobile fueling standards. Bus companies, delivery companies and the US Postal service all
rely on mobile refueling to keep their fleets moving. This industry- including Class I fuels is estimated to be growing 30% per
year. In addition, service companies are currenlty providing safe delivery of Class I fuel in Texas under an alternative methods
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operational permit with strong safety measures in place and a perfect safety record related to spill prevention and fire safety.
No incidents have occured to date. Given the length of time that mobile fueling has been occuring, the data points to an
outstanding safety record. There is no safety related reason that mobile fueling operations should not be allowed, provided
such operations are carried out in keeping with reasonable safety requirements to protect people, places and the environment.
States such as Texas, Nevada and Oregon have already amended their fire codes to allow for mobile fueling with Class I fuels.
No negative consequences have arisen from such activities and with a significant amount of above average wage jobs being
created.
Based upon the requirements set forth in the IFC,NFPA 30A and NFPA 385, the additional items listed in this amendment in
conjunction with IFC Chapter 57 provide a jurisdiction with the information needed to authorize the delivery of Class I fuel from
tank vehicles to other vehicles in approved locations.
There is no cost impact to a jursidiction. All costs are recovered through Operational Permit Fees and vehicle
inspecition/premit fees.

Cost Impact: Will not increase the cost of construction
This proposal relies on fees set by each jurisdiciton to recover any costs. Each jusrisdiction will set there own fee schedule. In
the locations this activity currently takes places fees average $400.00 for each site plan reviewed and from $0 - 200.00 for
each vehicle requiring a permit. The site review averages 1.25 hours and vehicle reviews average .75 hours.
It could be assumed that this proposal is revenue neutral to profit generating but not an unfunded cost to a jurisdiction.

F386-16 :
5706.5.4.5HALLIGAN12233
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There was general concern with the entire concept. It appears that grounding and bonding not addressed.
This concept has not yet been addressed for stationary fueling in these locations should not be allowed for these applications.
Also, the requirements should address the prohibition of fueling at residential occupancies.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Andrew Henning, CAL FIRE - Office of the State Fire Marshal, representing CAL FIRE - Office of the
State Fire Marshal (andrew.henning@fire.ca.gov); Andrew Klein, Energy Code Specialist, representing Booster
Fuels (andrew@asklein.com); Lynne Kilpatrick, Sunnyvale Department of Public Safety, representing California Fire
Chiefs Association (lkilpatrick@sunnyvale.ca.gov) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
SECTION 5707 ON-DEMAND MOBILE FUELING OPERATIONS
5707.1 General. On-demand mobile fueling operations that dispense Class I, II, and III liquids into the fuel tanks of motor
vehicles shall comply with Sections 5707.1 through 5707.6.3.
Exception: Fueling from an approved portable container in cases of an emergency or for personal use.
5707.1.1 Approval required. Mobile fueling operations shall not be conducted without first obtaining a permit and approval
from the fire code official. Mobile fueling operations shall occur only at approved locations.
5707.2 Mobile fueling vehicle. An on-demand mobile fueling vehicle shall be one of the following:
1. A vehicle that has chassis-mounted tanks or containers where the aggregate cargo capacity does not exceed 1200
gallons (4592 L). A mobile fueling vehicle with a mounted tank in excess of 110 gallons (415 L) shall comply with the
requirements of Section 5706.6, Section 5707, and NFPA 385.
2. A vehicle that carries a maximum of 60 gallons (227 L) of motor fuel in metal safety cans listed in accordance with UL
30 or other approved metal containers each not to exceed 5 gallons (19 L) in capacity. Containers shall be secured to
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the mobile fueling vehicle except when in use.
The mobile fueling vehicle shall comply with the requirements of all local, state and federal requirements. The mobile fueling
vehicle and its equipment shall be maintained in good repair.
5707.3 Required documents. Documents developed to comply with Sections 5707.3.1 through 5707.3.3 shall be updated as
necessary by the owner of the mobile fueling operation and shall be maintained in compliance with Section 107.3.
5707.3.1 Safety and emergency response plan. Mobile fueling operators shall have an approved written safety and
emergency response plan that establishes policies and procedures for fire safety, spill prevention and control, personnel
training and compliance with other applicable requirements of this code.
5707.3.2 Training records. Mobile fueling vehicles shall be operated only by designated personnel who are trained on proper
fueling procedures and the safety and emergency response plan. Training records of operators shall be maintained.
5707.3.3 Site plan. Where required by the fire code official, a site plan shall be developed for each location at which mobile
fueling occurs. The site plan shall be in sufficient detail to indicate: all buildings, structures, lot lines, property lines, and
appurtenances on site and their use or function; all uses adjacent to the lot lines of the site; fueling locations, the locations of
all storm drain openings, and adjacent waterways or wetlands; information regarding slope, natural drainage, curbing,
impounding and how a spill will be retained upon the site property; and the scale of the site plan.
5707.4 Mobile fueling areas. Mobile fueling shall not occur on public streets, public ways, or inside buildings. Fueling on the
roof level of parking structures or other buildings is prohibited.
5707.4.1 Separation. Mobile fueling shall not take place within 25 feet (7620 mm) of buildings, property lines, or combustible
storage.
Exception: The fire code official shall be authorized to decrease the separation distance for dispensing from metal safety
cans or other approved metal containers in accordance with Section 5707.2.
When dispensing operations occur within 15 feet (4572 mm) of a storm drain, an approved storm drain cover or an approved
equivalent method that will prevent any fuel from reaching the drain shall be used.
5707.4.2 Sources of ignition. Smoking, open flames, and other sources of ignition shall be prohibited within 25 feet (7620
mm) of fuel dispensing activities. Signs prohibiting smoking or open flames within 25 feet (7620 mm) of the vehicle or the point
of fueling shall be prominently posted on the mobile fueling vehicle. The engines of vehicles being fueled shall be shut off
during fueling.
5707.5 Equipment. Mobile fueling equipment shall comply with Sections 5707.5.1 through 5707.5.4.
5707.5.1 Dispensing hoses and nozzles. Where equipped, the dispensing hose shall not exceed 50 feet (15 240 mm) in
length. The dispensing nozzles and hoses shall be of an approved and listed type.
5707.5.2 Fuel limit. Mobile fueling vehicles shall be equipped with a fuel limit switch set to a maximum of 30 gallons (116 L)
and a nozzle or other approved device that, when activated, immediately causes flow of fuel from the mobile fueling vehicle to
cease.
5707.5.3 Fire extinguisher. An approved portable fire extinguisher complying with Section 906 with a minimum rating of 40B:C shall be provided on the mobile fueling vehicle with signage clearly indicating its location.
5707.5.4 Spill kit. Mobile fueling vehicles shall contain a minimum 5 gallon (19 L) spill kit of an approved type.
5707.6 Operations. Mobile fueling vehicles shall be constantly attended during fueling operations with brakes set and warning
lights in operation. Mobile fueling vehicles shall not obstruct emergency vehicle access roads.
5707.6.1 Dispensing hose. Where equipped, mobile fueling vehicles shall be positioned in a manner to preclude traffic from
driving over the dispensing hose. The dispensing hose shall be properly placed on an approved reel or in an approved
compartment prior to moving the mobile fueling vehicle.
5707.6.2 Drip control. Operators shall place a drip pan or an absorbent pillow under the nozzle to catch drips and under
each fuel fill opening prior to and during dispensing operations.
5707.6.3 Spill reporting. Spills shall be reported in accordance with Section 5003.3.1.
105.6.17 Flammable and combustible liquids. An operational permit is required:
1. To use or operate a pipeline for the transportation within facilities of flammable or combustible liquids. This
requirement shall not apply to the off-site transportation in pipelines regulated by the Department of Transportation
(DOTn) nor does it apply to piping systems.
2. To store, handle or use Class I liquids in excess of 5 gallons (19 L) in a building or in excess of 10 gallons (37.9 L)
outside of a building, except that a permit is not required for the following:
2.1.The storage or use of Class I liquids in the fuel tank of a motor vehicle, aircraft, motorboat, mobile power plant
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or mobile heating plant, unless such storage, in the opinion of the fire code official, would cause an unsafe
condition.
2.2.The storage or use of paints, oils, varnishes or similar flammable mixtures where such liquids are stored for
maintenance, painting or similar purposes for a period of not more than 30 days.
3. To store, handle or use Class II or Class IIIA liquids in excess of 25 gallons (95 L) in a building or in excess of 60
gallons (227 L) outside a building, except for fuel oil used in connection with oil-burning equipment.
4. To store, handle or use Class IIIB liquids in tanks or portable tanks for fueling motor vehicles at motor fuel-dispensing
facilities or where connected to fuel-burning equipment.
Exception: Fuel oil and used motor oil used for space heating or water heating.
5. To remove Class I or II liquids from an underground storage tank used for fueling motor vehicles by any means other
than the approved, stationary on-site pumps normally used for dispensing purposes.
6. To operate tank vehicles, equipment, tanks, plants, terminals, wells, fuel-dispensing stations, refineries, distilleries and
similar facilities where flammable and combustible liquids are produced, processed, transported, stored, dispensed or
used.
7. To place temporarily out of service (for more than 90 days) an underground, protected above-ground or above-ground
flammable or combustible liquid tank.
8. To change the type of contents stored in a flammable or combustible liquid tank to a material that poses a greater
hazard than that for which the tank was designed and constructed.
9. To manufacture, process, blend or refine flammable or combustible liquids.
10.To engage in the dispensing of liquid fuels into the fuel tanks of motor vehicles at commercial, industrial, governmental
or manufacturing establishments in accordance with Section 5706.5.4 or to engage in on-demand mobile fueling
operations in accordance with Section 5707.
11.To utilize a site for the dispensing of liquid fuels from tank vehicles into the fuel tanks of motor vehicles, marine craft
and other special equipment at commercial, industrial, governmental or manufacturing establishments in accordance
with Section 5706.5.4 or, where required by the fire code official, to utilize a site for on-demand mobile fueling
operations in accordance with Section 5707.
Commenter's Reason:
This Public Comment is designed to regulate on-demand mobile fueling operations, vehicles and equipment by authorizing the
fire code official to permit operations and individual sites. This Public Comment provides a code compliant path for on-demand
mobile fueling and provides the fire code official the explicit authority to regulate such operations while leaving current mobile
fleet fueling requirements unchanged.
On-demand mobile fueling is an emerging industry that has had significant consumer demand both nationally and
internationally. The practice is already occurring—both regulated and unregulated—and codification in the national code is
imperative to ensure safe, consistent regulation of the operation.
This Public Comment was developed by the California State Fire Marshal's Office Mobile Fueling Task Force - IFC Subgroup,
comprised of fire code officials, industry stakeholders, and interested parties.

F386-16
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F390-16
IFC: 6103.2.1.1.
Proposed Change as Submitted
Proponent : Bruce Swiecicki, representing National Propane Gas Association (bswiecicki@npga.org)
2015 International Fire Code
Revise as follows:
6103.2.1.1 Use in basement, pit or similar location. LP-gas containers shall not be used in a basement, pit or similar
location where heavier-than-air gas might collect.
LP-gas containers shall not be used in an above-grade underfloor space or basement unless such location is provided with an
approved means of ventilation.
Exception: Use with self-contained torch assemblies in accordance with Section 6103.2.1.6.
Reason: The requirement to ban the use of LP-Gas in basements and below grade spaces is an obsolete remnant from the
old Uniform Fire Code. It was removed from the Uniform Plumbing and Uniform Mechanical Codes in the 2000 editions of each
of those codes. The popular misconception is that since propane is 1.5 times heavier than air, that it immediately sinks to the
ground and "pools."
This is not the case as the physics of Brownian motion and thermal dispersion are sufficient to allow propane to mix throughout
the room, although it is likely that if the release into the room was from liquid vaporizing, the temperature of the propane would
be colder than ambient and therefore its density would be greater. It can be dangerous to assume that all the propane pools at
the floor level.
LP-gas powered forklifts, man-lifts, floor buffers, and other equipment have been used successfully inside commercial and
industrial occupancies for many years. This equipment is powered by a 33 lb. DOT cylinder that is subject to strict
maintenance and filling requirements. Often, these buildings will have floor space that is partially or completely below-grade, or
will have overhead occupied areas. This requirement eliminates the use of LP-gas powered equipment in these occupancies
due to the misconception about the behavior of propane. It is worth noting that there is no similar prohibition in NFPA 58.
The requirement as written is confusing. The first sentence prohibits use of LP-gas in all basements. The second sentence
allows its use where there is an approved means of ventilation. It is sufficient to rely upon a ventilation system that is designed
according to the mechanical code based on the occupancy and use of the space without any additional ventilation due to the
presence of a propane cylinder in the below-grade space.

Cost Impact: Will not increase the cost of construction
This proposal will not increase cost of construction as it removes a limitation where mobile equipment that is powered by LP
gas can be used.
F390-16 :
6103.2.1.1SWIECICKI13351
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There was concern related to the hazard presented by the use of LPG in a basement with the deletion of
this prohibition.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Bruce Swiecicki, National Propane Gas Association, representing National Propane Gas Association
(bswiecicki@npga.org) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
6103.2.1.1 Use in basement, pit or similar location. LP-gas containers shall not be used in a basement, pit or similar
location where heavier-than-air gas might collect. LP-gas containers shall not be used in an above-grade underfloor space or
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basement unless such location is provided with an approved means of ventilation.
Exception: Use with self-contained torch assemblies in accordance with Section 6103.2.1.6.
Exception: The use of self-contained torch assemblies in accordance with Section 6103.2.1.6, forklift trucks and floor
maintenance machines shall be permitted.
Commenter's Reason: LP-gas powered forklifts, man-lifts, floor buffers, and other equipment have been used successfully
inside commercial and industrial occupancies for many years. This equipment can be powered by a 20 lb. or 33 lb. DOT
cylinder that is subject to strict maintenance and filling requirements. There is no valid reason to prohibit the use of such
equipment in basements or below grade spaces that are properly ventilated, as required by this section.

F390-16
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F399-16
IFC: 6110, 6110.1, 6110.2.
Proposed Change as Submitted
Proponent : Bruce Swiecicki, representing National Propane Gas Association (bswiecicki@npga.org)
2015 International Fire Code
SECTION 6110 LP-GAS CONTAINERS NOT IN SERVICE
Revise as follows:
6110.1 Temporarily out of service. LP-gas containers at consumer sites whose use has been temporarily discontinued shall
comply with all of the following:
1. Be disconnected from appliance piping.
1. Have LP-gas container outlets, except relief valves, closed or plugged.
2. Be positioned with the relief valve in direct communication with the LP-gas container vapor space.
3. When service is reinstated, a leak check shall be performed in accordance with the fuel gas code.
6110.2 Permanently out of service. LP-gas containers at consumer sites to be placed permanently out of service shall be
removed from the site.
Reason: The proposed modifications to 6110.1 are needed for the following reasons:
1. Piping should not be disconnected from the container because that allows water and air to enter the piping system,
leading to corrosion and difficulties in starting the system up at a later date. In addition, the LP-gas supplier does not
necessarily know when a system has been taken out of service because the homeowner only has to turn the valve to shut
off service, so the requirement itself is not enforceable. The party most likely to be turning the system off is the
homeowner, and under no circumstances should the code be encouraging a homeowner to perform such work on the fuel
gas system.
2. The proposed addition to require a leak check to be performed on the system is necessary whenever there is an
interruption in service, such as would occur when the service valve on the container is shut off. The leak check is
required by the International Fuel Gas Code.
The change to 6110.2 is proposed because it is necessary to limit this requirement to consumer sites where tanks are installed.
This requirement should not be misconstrued to apply to propane bulk plants because those locations are intended to store
containers that have been removed from service.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction because the action of taking a LP-gas container out of service occurs
after the building has been constructed and commissioned. In other words, the requirement contained in 6110.1 is not related
to the construction of the building.
F399-16 : 6110.1SWIECICKI13062
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved as the proposed language did not provide specific direction on compliance.
There was only a general reference made to the fuel gas code. In addition the new language would be limited in application to
consumer sites.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Bruce Swiecicki, representing National Propane Gas Association (bswiecicki@npga.org) requests
Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
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6110.1 Temporarily out of service. Installed LP-gas containers whose use has been temporarily discontinued shall comply
with all of the following:
1. Be disconnected from appliance piping.
1. Have LP-gas container outlets, except relief valves, closed and plugged or plugged capped.
2. Be positioned with the relief valve in direct communication with the LP-gas container vapor space.
Commenter's Reason: The intent of this provision is to ensure that installed propane containers whose service has been
temporarily discontinued are kept in a safe condition. The code can easily be misinterpreted to say that all containers not in
service should be disconnected from the system piping, which would be an unsafe practice. Doing so could lead to corrosion,
dirt, insects and other contaminants entering the piping system and creating safety issues for the appliance controls that are
downstream. In addition, the code is modified to require plugging container outlets or capping them in addition to closing them.
Containers that are permanently removed from service are required by 6110.2 to be removed from the site.

F399-16
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F401-16
IFC: D103.5.
Proposed Change as Submitted
Proponent : Joseph Hetzel, representing Door & Access Systems Manufacturers Association (Jhetzel@thomasamc.com)
2015 International Fire Code
Revise as follows:
D103.5 Fire apparatus access road gates. Gates securing the fire apparatus access roads shall comply with all of the
following criteria:
1. Where a single gate is provided, the gate width shall be not less than 20 feet (6096 mm). Where a fire apparatus road
consists of a divided roadway, the gate width shall be not less than 12 feet (3658 mm).
2. Gates shall be of the swinging or sliding type.
2. Gates shall be of the horizontal swing, horizontal slide, vertical lift or vertical pivot type.
3. Construction of gates shall be of materials that allow manual operation by one person.
4. Gate components shall be maintained in an operative condition at all times and replaced or repaired when defective.
5. Electric gates shall be equipped with a means of opening the gate by fire department personnel for emergency access.
Emergency opening devices shall be approved by the fire code official.
6. Methods of locking shall be submitted for approval by the fire code official.
7. Electric gate operators, where provided, shall be listed in accordance with UL 325.
8. Gates intended for automatic operation shall be designed, constructed and installed to comply with the requirements of
ASTM F 2200.
Reason:
Vertical lift gates and vertical pivot gates should be included in the criteria provision involving acceptable gate types
because such gates can comply with the criteria in D103.5 including being covered in and being able to comply with UL
325 and ASTM F2200.
Vertical lift gates can be designed to meet required minimum height clearances above roadways.
The swinging and sliding gate type terminology has been revised to reflect terminology used in ASTM F2200.

Cost Impact: Will not increase the cost of construction
The proposal is intended to clarify gate types and has no bearing on construction cost.
F401-16 : D103.5HETZEL11038
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved based upon a concern with how power loss would be addressed for vertical
lift gates.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Joseph Hetzel, representing Door & Access Systems Manufacturers Association
(Jhetzel@thomasamc.com) requests Approve as Submitted.
Commenter's Reason: The Committee reason for disapproval indicated the view that vertical lift gates and vertical pivot
gates cannot meet the criteria of "manual operation by one person" (D103.5, #3) and "a means of opening the gate....for
emergency access" (D103.5, #5.) All vehicular gates, including swinging and sliding gates, require site training and
instruction for both manual operation and electric based emergency operation, and thus compliance with the stated criteria.
Further, a typical gate specification (under CSI Division 32 31 00) requires that the gate installer provide training in operation
and safety of the gate. Training is needed because not only are there different methods for each gate type, but gate operator
manufacturers, gate construction companies and automated gate system manufacturers may have different methods for the
same gate type. Therefore, the two additional gate types should be equally acceptable with respect to the currently
referenced gate types, allowing for site space conditions to dictate which gate type works best.
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F409-16
APPENDIX N (New)
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com); Michael O'Brian, representing Fire Code
Action Committee (FCAC@iccsafe.org))
2015 International Fire Code
Add new text as follows:
APPENDIX N INDOOR TRADE SHOWS AND EXHIBITIONS
SECTION N101 GENERAL
N101.1 Scope Indoor trade shows and exhibitions with temporary vendor displays or booths within any indoor occupancy
classification shall be in accordance with this appendix and all other applicable requirements of this code.
Compliance with this appendix is not required where Section N101.1.1 or N101.1.2 are applicable.
N101.1.1 Non sprinklered buildings. In a buildings that is not equipped throughout with and automatic sprinkler system,
where the aggregate exhibit area is less than 1500 ft2 of floor area and where both conditions apply:
1. The exhibit area does not include any covered or multi-level exhibits or booths.
2. At least two remote exits or exit access doors in compliance with Chapter 10 of this code are provided.
N101.1.2 Sprinklered buildings. In a building that is equipped throughout with an automatic sprinkler system with a minimum
2
design density of ordinary hazard Group 1, where the aggregate exhibit area is less than 4500 ft of floor area and where both
conditions apply:
1. The exhibit area does not include any covered or multi-level exhibits or booths,
2. At least two remote exits or exit access doors in compliance with Chapter 10 of this code are provided.
N101.2 Permit required An operational permit for trade shows and exhibitions shall be required as set forth in Section
105.6.14.
N101.3 Application A permit application for a trade show or exhibition shall be submitted to the fire code official prior to the
start of the event in a time frame established by the jurisdiction. The application shall include documentation that identifies all of
the following:
1. The means of egress.
2. The locations and width of exits and aisles.
3. The locations of exit signs.
4. The total square footage of spaces.
5. The location and arrangement of all booths and cooking equipment.
6. The location of all fire protection equipment.
7. The type and location of any heating and electrical equipment, where applicable.
8. The location of any covered or multi-level booths.
9. Construction documents for any covered or multi-level booths.
10.The locations and quantities of any storage of highly combustible goods.
11.The location and type of any vehicle displays, where applicable.
SECTION N102 DEFINITIONS
N102.1 Definitions For the purpose of this appendix, certain terms are defined as follows:
COOKING.
Heating food products to a temperature of 145 degrees F (63 degrees C) or higher by baking, braising, boiling, frying or
grilling.
COVERED BOOTH.
An exhibit that has an obstruction placed over the exhibit above floor level that resembles a roof, canopy, tent or other
obstruction, other than vertical signs or banners.
MULTI-LEVEL BOOTH.
An exhibit that has a second level or tier constructed on top of the exhibit or portion of the exhibit that is accessible to the
public, or includes a live load above the exhibit area floor level.
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SECTION N103 PUBLIC SAFETY FOR EVENTS
N103.1 Fire safety and evacuation plan A fire safety and evacuation plan shall be provided in accordance with Section
404.2 of this code.
Exception: where the fire code official determines that the nature of the exhibition, display or of the activities therein does not
pose an increased hazard to public safety.
N103.2 Fire watch personnel Where, in the opinion of the fire code official, it is essential for public safety in a trade show or
exhibition, either because of the number or persons present or because of the nature of the performance, exhibition, display or
activity, the owner or owners authorized agent shall provide one or more fire watch personnel in accordance with Section
403.12.1 of this code.
N103.3 Crowd managers Where events involve a gathering of more than 1,000 people, trained crowd managers shall be
provided in accordance with Section 403.12.3 of this code.
SECTION N104 INTERIOR FINISH AND DECORATIVE MATERIALS
N104.1 General Interior finish, interior trim, furniture, furnishings and decorative materials, including decorative vegetation,
used in exhibition areas shall comply with the requirements of this section and Chapter 8 of this code.
N104.2 Interior wall and ceiling finish The materials used for interior wall and ceiling finish of exhibit booths, and displays in
exhibition areas shall comply with one of the following:
1. Where the building is not equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1
the wall and ceiling finish materials are required to be Class A in accordance with Section 803 of this code
2. Where the building is equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 the
wall and ceiling finish materials are required to be a minimum of Class B in accordance with Section 803 of this code.

SECTION N105 MULTI-LEVEL BOOTHS
N105.1 Construction documents Construction documents for all multi-level booths shall be stamped by a registered design
professional and shall be submitted with the permit application to the fire code official or the building code official, as
appropriate.
N105.2 Structural design Multi-level booths shall be designed and constructed in accordance with Chapter 16 of the
International Building Code.
N105.3 Means of egress Upper levels of multi-level booths with an occupant load greater than 10 persons shall have at least
two exits or exit access that are separated in accordance with Section 1007.1.1 of this code.
N105.4 Automatic sprinkler systems An approved automatic sprinkler system in accordance with Section 903.3.1.1 of
this code shall be provided in multi-level booths exceeding 400 ft2 in floor area per level.
N105.5 Inspection Inspection to verify that multi-level booths are constructed in accordance with the construction documents
and structural design details required by this section shall be approved by the building code official.
N105.6 Fire alarm and detection Each multi-level booth with a floor area exceeding 120 ft2 on any level shall be provided
with an approved fire alarm system in accordance with Section 907.2 of the International Fire Code.
SECTION N106 COVERED BOOTHS
N106.1 Automatic sprinkler systems An approved automatic sprinkler system in accordance with Section 903.3.1.1 of this
code shall be provided in covered booths exceeding 100 ft2 in floor area per level.
N106.2 Fire alarm and detection Each covered booth with a floor area exceeding 120 ft2 on any level shall be provided with
an approved fire alarm system in accordance with Section 907.2 of this code.
SECTION N107 DISPLAY AND STORAGE OF HAZARDOUS AND COMBUSTIBLE MATERIALS
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N107.1 Hazardous materials The display of hazardous materials shall comply with Section 314 and Chapters 50 through 67
of this code. The storage of hazardous materials in indoor trade shows and exhibition areas shall be prohibited.
N107.1.1 Display near exit The display of hazardous materials within 5 ft of an exit shall be prohibited.
N107.2 Storage of combustible materials Storage of combustible materials shall comply with Section 315 of this code.
N107.3 Vehicles The display of liquid- or gas-fueled vehicles, boats or other motor craft in indoor trade shows and exhibition
areas shall comply with Section 314.4 of this code and with Sections N107.3.1 through N107.3.3.
N107.3.1 Batteries in Vehicles Vehicle batteries shall be rendered inoperable. Batteries in liquid- and gas-fueled vehicles
shall be disconnected. Batteries in electric vehicles shall be rendered inoperable by the removal of fuses or other approved
methods but shall not be required to be disconnected.
N107.3.2 Vehicle fuel Vehicle fuel shall comply with Sections N107.3.2.1 through N107.3.2.4.
N107.3.2.1 Fueling within the structure Vehicles shall not be fueled or defueled within the structure.
N107.3.2.2 Vehicle fuel tanks Vehicle fuel tanks shall contain no more than one quarter of the tank capacity or 5 gallons of
fuel, whichever is less.
N107.3.2.3 Vehicle fuel systems Vehicle fuel systems shall be inspected for leaks prior to the vehicle being brought into the
structure.
N107.3.2.4 Vehicle fuel tank openings Vehicle fuel tank openings shall be locked and sealed to prevent the escape of
vapors.
N107.3.3 Obstruction by vehicles Vehicles shall not be located in such a manner that they obstruct a means of egress.
N107.3.4 Gas powered vehicles Compressed natural gas (CNG), liquefied petroleum gas (LPG) or hydrogen-powered
vehicles present in indoor trade shows and exhibition areas shall comply with sections N107.2.4.1 through N107.2.4.3.
N107.3.4.1 Shut-off valves Shut-off valves shall be closed and the engine shall be operated until it stops. Valves shall remain
closed until the vehicle is removed.
N107.3.4.2 Battery hot lead The hot lead of the battery shall be disconnected.
N107.3.4.3 Dual-fuel vehicles equipped to operate on gasoline Dual-fuel vehicles equipped to operate on gasoline as
well as on CNG, LPG or hydrogen shall also comply with Sections 3104.18 of the International Fire Code dealing with gasolinepowered vehicles.
N107.3.5 Competitions or demonstrations Competitions or demonstrations using any type of vehicle shall comply with
sections 3104.18.5 of the International Fire Code.
N107.4 Fueled equipment other than vehicles Fueled equipment other than vehicles shall comply with Sections 313 of this
code.
N107.5 Liquid propane gas containers Liquid propane (LP) gas containers shall comply with Sections N107.5.1 through
N107.5.5.
N107.5.1 LP-gas containers exceeding 12 pounds (5 kg) of water capacity The use of LP-gas containers exceeding 12
pounds (5 kg) of water capacity shall be prohibited.
N107.5.2 Where more than one LP-gas container is present in the same area Where more than one LP-gas container is
present in the same area, the aggregate weight of all containers in the area shall not exceed 12 pounds (5 kg) of water
capacity.
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N107.5.3 Equipment for LP-gas containers Equipment for LP-gas containers, including tanks, piping, hoses, fittings,
valves, tubing and other related components, shall be approved and shall comply with Chapter 61 of this code and with the
applicable requirements of the International Fuel Gas Code.
N107.5.4 Securing of LP-gas containers Portable LP-gas containers shall be securely fastened in place to prevent
unauthorized movement.
N107.5.5 Spare LP-gas containers Spare LP-gas containers not connected to an approved appliance shall be stored in a
location and manner approved by the fire code official.
N107.6 Cooking and open flame devices All cooking equipment and any open flame devices shall comply with the
requirements of Section 308 of this code and with Chapter 5 of the International Mechanical Code. All cooking equipment shall
be separated from combustible material display or storage by a horizontal distance of no less than 5 feet.
SECTION N108 Means of Egress
N108.1 Means of egress from the indoor trade show or exhibition area Means of egress from the indoor trade show or
exhibition area shall comply with Chapter 10 of this code and with Sections N1018.2 through N108.3.
N108.2 Design of means of egress The design of means of egress shall take into consideration the exhibit layout and the
anticipated crowd movement during the event.
N108.3 Aisles and corridors Aisles and corridors within the exhibit area shall be kept free of obstructions when the public is
present. There shall be no storage of any kind in aisles or corridors within the exhibit area.
Reason: This proposed appendix is intended to address hazards associated with larger, more complex trade shows and
exhibitions. Although many of these requirements are already included in various locations in the IFC, some of the more
important items, such as requirements for covered booths and multi-story booths are not in the existing code. In addition,
having the requirements covering these events in a single location, with pointers to other locations within the IFC, makes it
easier for those organizing exhibitions, and individual exhibitors who are unfamiliar with the entire fire code to locate the
requirements that are applicable to them.
N101.1 The minimum square foot thresholds clarify that the appendix does not cover small trade shows, like those with
traditional tabletop displays and small booths. It only covers the larger exhibitions, and those with covered and multi-level
booths, which pose additional safety concerns.
N101.3 clearly defines the information needed to obtain a permit for one of these larger exhibitions. Having this information in
writing makes it easier for all parties to understand the information needed to gain approval for the exhibition.
N103 includes a convenient pointer to public safety related requirements in Chapter 4 of the IFC.
N104 includes a set of interior finish requirements that are applicable to an event in a Group A occupancy where there is a
significant amount of combustible material in the exhibits and booth themselves that was not present in the building when it was
initially designed. Due to the potential fuel loading in the exhibition area, interior wall and ceiling finish materials are required
hereby to meet Class A in unsprinklered buildings and Class B in sprinklered buildings. Other applicable requirements in
Chapter 8 are not provided in this section.
N105 and N106 include specific added requirements designed to provide an acceptable level of safety for the hazards
associated with multi-level and covered booths. Both of these booth types have the ability to block sprinkler protection provided
in the compartment in which the exhibition is held, and also can include a significant amount of fuel loading, which justifies the
requirement for temporary automatic sprinklers for the larger booths. In addition multi-level booths present concerns with
structural integrity, which warrants them being designed and constructed in accordance w ith Chapter 16 of the IBC.
N107 includes basic requirements for display and storage in exhibitions, with emphasis on vehicles also.
N108 includes a pointer to Chapter 10 means of egress requirements, and also restricts storage in aisles and corridors of
exhibitions when the general public is present.
This proposal is similar to one submitted last cycle in an attempt to simplify a reasonable set of requirements for ensuring
safety at trade show s and exhibitions. Similar sets of requirements have been successfully used in jurisdictions such as
Phoenix and Las Vegas. Concerns were raised last cycle about a lack of definitions, a lack of minimum thresholds, a belief that
the proposal was not yet ready for inclusion in the code, and might be better suited as an adoptable appendix.
This proposal addresses many concerns raised by the Fire Code Technical Committee in its reason statement, for disapproval
as follows. The proposal proposes an adoptable Appendix N, with more realistic thresholds and with a scope limited to
exhibition areas over 1500 sq. ft. in unsprinklered buildings, and 3000 sq. ft. in sprinklered buildings. Exhibits including covered
and multi-level booth are covered by these requirements regardless of size due to their unique safety concerns.
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Cost Impact: Will increase the cost of construction
The proposal will increase the cost of construction by improving safety for the public, but only if the appendix is adopted by the
jurisdiction. This proposal recommends a non mandatory appendix.
F409-16 :
APPENDIX NHIRSCHLER11863
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal was approved as it provides a tool to address trade shows and exhibits. This information was
seen as necessary as it is not found elsewhere. There were some concerns related to vehicles and LPG that should be addressed
in public comment.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Michael O'Brian (fcac@iccsafe.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Fire Code
N101.3 Application A permit application for a trade show or exhibition shall be submitted to the fire code official prior to the
start of the event in a time frame established by the jurisdiction. The application shall include documentation that identifies all of
the following:
1. The means of egress.
2. The locations and width of exits and aisles.
3. The locations of exit signs.
4. The total square footage of spaces.
5. The location and arrangement of all booths and cooking equipment.
6. The location of all fire protection equipment.
7. The type and location of any heating and electrical equipment, where applicable.
8. The location of any covered or multi-level booths.
9. Construction documents for any covered or multi-level booths.
10.The locations and quantities of any storage of highly combustible goods materials.
11.The location and type of any vehicle displays, where applicable.
N105.4 Automatic sprinkler systems Where required by the fire code official, An approved automatic sprinkler system in
accordance with Section 903.3.1.1 of this code shall be provided in multi-level booths exceeding 400 ft2 in floor area per level.
N105.6 Fire alarm and detection Where required by the fire code official, Each multi-level booth with a floor area exceeding
120 ft2 on any level shall be provided with an approved fire alarm system in accordance with Section 907.2 of the International
Fire Code.
N106.1 Automatic sprinkler systems Where required by the fire code official, An approved automatic sprinkler system in
accordance with Section 903.3.1.1 of this code shall be provided in covered booths exceeding 100 ft2 in floor area per level.
N106.2 Fire alarm and detection Where required by the fire code official, Each covered booth with a floor area exceeding
120 ft2 on any level shall be provided with an approved fire alarm system in accordance with Section 907.2 of this code.
N107.3.4.2 Battery hot lead The hot lead of the battery shall be disconnected.
N107.5 Liquid propane gas containers Liquid propane (LP) gas LP-gas containers shall comply with Sections N107.5.1
through N107.5.5.
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N107.5.2 Where more than one LP-gas container is present in the same area LP-Gas Container Separation.
Where more than one LP-gas container is present in the same area, the aggregate weight of all containers in the area shall
not exceed 12 pounds be separated by at least 20 feet (5 kg 6.1 m) of water capacity.
Commenter's Reason: These public comments address the concerns expressed by the Committee at the Committee Action
Hearings that the Committee requested by addressed by Public Comment. This included minor technical corrections to
N101.3; N107.5 and N107.5.2; deletion of section N107.3.4.2 as duplication of section N107.3.1
Also added "When required by the fire code official" to the requirement for temporary fire detection and/or fire sprinkler in
covered booths and multi-level booths. This allows the local fire code official to determine necessity and feasibility based on
the event and other local conditions.

F409-16
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F412-16
Appendix N (New)
Proposed Change as Submitted
Proponent : Mike Halligan, Halligan Group/Booster Fuels, representing Halligan Group/Booster Fuels
(mikeh@halligangroup.org)
2015 International Fire Code
Add new text as follows:
APPENDIX N MOBILE FUELING USING CLASS 1 FUELS
SECTION N101 GENERAL
N101.1 Mobile fueling criteria. Mobile Fueling using Class 1 fuel shall be in accordance with all of the following:
1. All drivers are trained on how to respond to a fuel spill, carryout appropriate mitigation measures, and how to properly
dispose of contaminated materials when necessary.
2. The tank vehicle will comply with the requirements of NFPA 385 and Local, State and Federal requirements. The tank
vehicle's specific function shall be that of supplying fuel to motor vehicle fuel tanks. The tank vehicle and its equipment shall be
maintained in good repair.
3. Signs prohibiting smoking or open flames with 25 feet (7.62m) of the tank vehicle or the point of fueling shall be prominently
posted on 3 sides of the vehicle including the back and both sides.
4. A fire extinguisher with a minimum rating of 40:BC shall be provided on the vehicle with signage clearly indicating its location.
5. The dispensing nozzles and hoses are approved and listed for use with Class 1 fuel.
6. The dispensing hose will not be more than 50 feet (15.24m) in length.
7. Absorbent materials, non-water absorbent pads, a 10-foot (3.048m) long containment boom, an approved container with lid,
and a non-metallic shovel will be on every Booster Fuel delivery vehicle to mitigate a 5 gallon fuel spill.
8. Tank dispensing pumps will be equipped with a dead man nozzle or a fuel limiter switch set to 30 gallons.
9. Staff responsible for dispensing operations is trained in the appropriate mitigating actions in the event of a fire, leak, or spill.
Training records shall be maintained and available to the Code Official upon request.
10. Operators of vehicles used for mobile fueling operations will have in their possession at all times a cell phone to notify the
proper authorities in the event of an emergency.
11. The tank vehicle dispensing equipment shall be constantly attended and operated only by designated personnel who are
trained to handle and dispense motor fuels.
12. Prior to beginning dispensing operations, precautions shall be taken to assure ignition sources are not present.
13. The engines of vehicles being fueled and the fuel supply vehicle shall be shut off during dispensing operations.
14. The tank vehicle shall be positioned with respect to vehicles being fueled so as to preclude traffic from driving over the
delivery hose and between the tank vehicle and the motor vehicle being fueled.
15. During fueling operations, the tank vehicle break shall be set and warning lights shall be in operation.
16. Motor vehicle fuel tanks shall not be topped off.
17. The dispensing hose will be mounted and stored on an approved reel prior to moving the tank vehicle.
18. Should there be an unauthorized discharge or spill, the Fire Code Official will be notified.
19. Mobile fueling of Class I fuels shall only operate in surface parking lots of locations that contract for this service. Each
surface parking lot site will have a site plan submitted to the fire department. The site plan identifies:
1.
2.
3.
4.

All buildings, structures, and appurtenances on site and their uses;
All uses adjacent to the property lines of the site;
The locations of all storm drain openings, adjacent waterways or wetlands;
Information regarding slope, natural drainage, curbing, impounding and how a spill will be retained upon the site
property.

20. The Code Official is authorized to impose limits upon: the times and/or days during which mobile fueling operations are
allowed to take place, and specific locations on a site where fueling is permitted. Mobile fuelers will limit operations to surface
parking lots of commercial, industrial, governmental, manufacturing locations and other locations as approved by the local code
official.. Parking garages will not be eligible for service. Operations will not be conducted inside buildings or in Educational or
Institutional Occupancies as defined by the IFC.
21. Mobile fueling operations will not be conducted on public streets.
22. Mobile fueling will not take place within 15 feet (4.572m) of buildings, property lines, or combustible storage.
Reason: This Appendix Proposal for Mobile Fueling with Class I fuels is the result of two companies recognizing the need for
regulation beacuse of many other smaller companies not following safe operationg procedures. Booster Fuels and WeFuel are
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working together to ensure this new service moves ahead with specific conditions that will apply to mobile fueling processes as
advocated by a "mobile fueling coalition".
Statement of Intent
This amendment is proposed by to establish minimum safety requirements. Periodically, technology progresses faster than the
regulatory scheme resulting in a need for the industry to establish minimum safeguards to protect itself. This is not intended to
replace the process but rather to close the gap as quickly as possible. The intent of creating this coalition is to aid local,
regional and state authorities in assessing minimum safety requirements. The intent of this coalition therefore is limited to the
subject of the transfer of Class 1 flammable liquids. Failure to act in an appropriate fashion encourages non conformance and
could result in an incident embarrassing to both the AHJ and industry representatives.
Current Local FIre Service
Local governments are reluctant to take action or grant equivalency in the field of mobile fueling because the code currently
provides no guidance as to how to do that. This reluctance to act translates into resistance to an emerging technology. As a
result, the business community is moving forward with the adoption of practices that may or may not be appropriate.
Points of Contact
Ronny J. Coleman
Fireforceone
916-799-5363
8866 Saint Anthony Ct
Elk Grove CA 95624
[email protected] (/cdn-cgi/l/email-protection#0775686947616e756261687564626869622964686a)
Michael Halligan
Halligan Fire and Life Safety
(801) 541-3482
7990 South Oakledge Rd
Cottonwood Heights UT 84121
[email protected] (/cdn-cgi/l/email-protection#620f0b09070a220a030e0e0b05030c05100d17124c0d1005)

Cost Impact: Will not increase the cost of construction
This proposal does not increase the cost to a jurisdiction. All costs are recovered through permit fees in each jurisdiction.
F412-16 :
APPENDIX XXHALLIGAN12622
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was disapproved with several concerns. First, a location for such operations was not
specified. Additionally, provisions should provide a requirement for a permit so that the fire code official would be aware of the
operations. Also, the verbiage should be consistent with typical code language with use of the term "shall" versus "will."
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Andrew Klein, Energy Code Specialist, A S Klein Engineering, PLLC , representing Booster Fuels
(andrew@asklein.com) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Fire Code
APPENDIX N ON-DEMAND MOBILE FUELING OPERATIONS
N101.1 General. On-demand mobile fueling operations that dispense Class I, II, and III liquids into the fuel tanks of motor
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vehicles shall comply with Sections N101.1 through N101.6.3.
Exception: Fueling from an approved portable container in cases of an emergency or for personal use.
N101.1.1 Approval required. Mobile fueling operations shall not be conducted without first obtaining a permit and approval
from the fire code official. Mobile fueling operations shall occur only at approved locations.
N101.2 Mobile fueling vehicle. An on-demand mobile fueling vehicle shall be one of the following:
1. A vehicle that has chassis-mounted tanks or containers where the aggregate cargo capacity does not exceed 1200
gallons (4592 L). A mobile fueling vehicle with a mounted tank in excess of 110 gallons (415 L) shall comply with the
requirements of Section 5706.6, this Appendix, and NFPA 385.
2. A vehicle that carries a maximum of 60 gallons (227 L) of motor fuel in metal safety cans listed in accordance with UL
30 or other approved metal containers each not to exceed 5 gallons (19 L) in capacity. Containers shall be secured to
the mobile fueling vehicle except when in use.
The mobile fueling vehicle shall comply with the requirements of all local, state and federal requirements. The mobile fueling
vehicle and its equipment shall be maintained in good repair.
N101.3 Required documents. Documents developed to comply with Sections N101.3.1 through N101.3.3 shall be updated
as necessary by the owner of the mobile fueling operation and shall be maintained in compliance with Section 107.3.
N101.3.1 Safety and emergency response plan. Mobile fueling operators shall have an approved written safety and
emergency response plan that establishes policies and procedures for fire safety, spill prevention and control, personnel
training and compliance with other applicable requirements of this code.
N101.3.2 Training records. Mobile fueling vehicles shall be operated only by designated personnel who are trained on
proper fueling procedures and the safety and emergency response plan. Training records of operators shall be maintained.
N101.3.3 Site plan. Where required by the fire code official, a site plan shall be developed for each location at which mobile
fueling occurs. The site plan shall be in sufficient detail to indicate: all buildings, structures, lot lines, property lines, and
appurtenances on site and their use or function; all uses adjacent to the lot lines of the site; fueling locations, the locations of
all storm drain openings, and adjacent waterways or wetlands; information regarding slope, natural drainage, curbing,
impounding and how a spill will be retained upon the site property; and the scale of the site plan.
N101.4 Mobile fueling areas. Mobile fueling shall not occur on public streets, public ways, or inside buildings. Fueling on
the roof level of parking structures or other buildings is prohibited.
N101.4.1 Separation. Mobile fueling shall not take place within 25 feet (7620 mm) of buildings, property lines, or combustible
storage.
Exception: The fire code official shall be authorized to decrease the separation distance for dispensing from metal safety
cans or other approved metal containers in accordance with Section N101.2.
When dispensing operations occur within 15 feet (4572 mm) of a storm drain, an approved storm drain cover or an approved
equivalent method that will prevent any fuel from reaching the drain shall be used.
N101.4.2 Sources of ignition. Smoking, open flames, and other sources of ignition shall be prohibited within 25 feet (7620
mm) of fuel dispensing activities. Signs prohibiting smoking or open flames within 25 feet (7620 mm) of the vehicle or the point
of fueling shall be prominently posted on the mobile fueling vehicle. The engines of vehicles being fueled shall be shut off
during fueling.
N101.5 Equipment. Mobile fueling equipment shall comply with Sections N101.5.1 through N101.5.4.
N101.5.1 Dispensing hoses and nozzles. Where equipped, the dispensing hose shall not exceed 50 feet (15 240 mm) in
length. The dispensing nozzles and hoses shall be of an approved and listed type.
N101.5.2 Fuel limit. Mobile fueling vehicles shall be equipped with a fuel limit switch set to a maximum of 30 gallons (116 L)
and a nozzle or other approved device that, when activated, immediately causes flow of fuel from the mobile fueling vehicle to
cease.
N101.5.3 Fire extinguisher. An approved portable fire extinguisher complying with Section 906 with a minimum rating of 40B:C shall be provided on the mobile fueling vehicle with signage clearly indicating its location.
N101.5.4 Spill kit. Mobile fueling vehicles shall contain a minimum 5 gallon (19 L) spill kit of an approved type.
N101.6 Operations. Mobile fueling vehicles shall be constantly attended during fueling operations with brakes set and
warning lights in operation. Mobile fueling vehicles shall not obstruct emergency vehicle access roads.
N101.6.1 Dispensing hose. Where equipped, mobile fueling vehicles shall be positioned in a manner to preclude traffic from
driving over the dispensing hose. The dispensing hose shall be properly placed on an approved reel or in an approved
compartment prior to moving the mobile fueling vehicle.
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N101.6.2 Drip control. Operators shall place a drip pan or an absorbent pillow under the nozzle to catch drips and under
each fuel fill opening prior to and during dispensing operations.
N101.6.3 Spill reporting. Spills shall be reported in accordance with Section 5003.3.1.
Commenter's Reason: This Public Comment is designed provide jurisdictions the option to regulate on-demand mobile
fueling operations through adoption of this appendix. This Public Comment provides a code compliant path for fire code
officials to authorize and regulate on-demand mobile fueling operations, vehicles and equipment. The current requirements for
mobile fleet fueling, where tank vehicles in excess of 1200 gallons are typically used, remain unchanged.
On-demand mobile fueling is an emerging industry that has had significant consumer demand both nationally and
internationally. The practice is already occurring—both regulated and unregulated—and codification in the national code is
imperative to ensure safe, consistent regulation of the operation.
This Public Comment was developed in conjunction with the California State Fire Marshal's Office Mobile Fueling Task Force IFC Subgroup, comprised of fire code officials, industry stakeholders, and interested parties.

F412-16
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RB1-16
IRC: R106.1.2.1 (New), R202 (New), R703.1.3 (New).
Proposed Change as Submitted
Proponent : Matthew Dobson, Vinyl Siding Institute, representing Vinyl Siding Institute (mdobson@vinylsiding.org)
2015 International Residential Code
Add new text as follows:
R106.1.2.1 Maintenance Documents. Manufacturers' product and system maintenance documents, as required by this code,
shall be provided with the Construction Documents and included with the Certificate of Occupancy.
Add new definition as follows:
SECTION R202 DEFINITIONS
MAINTENANCE DOCUMENTS. Information that can be a part of larger documents, such as warranty, installation
information and construction documents, that describe the necessary maintenance steps for a product or the system durability
necessary to ensure projected service life.
Add new text as follows:
R703.1.3 Exterior Wall Covering Maintenance. Maintenance Documents are required.
Reason: Durability is such an important aspect of building service life, it is referenced in Section R101.3 of the IRC which
explains the intent of the code includes many areas including stability. For many building materials and systems, ongoing
maintenance is not only the key to the durability of that component or system, but in many cases can be the key to the
durability of the entire structure.
Of course durability starts with proper installation, but in many cases notable building failures are caused by improper
maintenance of the materials, including issues relating to rot and mold.
With better communication and understanding of maintenance requirements, we can help to improve to the life and durability of
structures.
This simple additional step will move us in the ride direction of this issue and improve the resiliency of homes built under the
IRC. According to Building Science Corporation's article, "Increasing the Durability of Constructions" (by Joseph Lstiburek –
BSD-144) many building failure issues over the past few decades has to do with durability and proper building maintenance.

Cost Impact: Will increase the cost of construction
Change will increase the cost of construction minimally because of necessary additional information and administrative steps.
This change, though, will help with longer lifetime of products and systems.
RB1-16 : R703.1.3
(NEW)DOBSON13086
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: While the committee applauds the proponent's effort to educate homeowners regarding the maintenance of
their siding and other equipment and materials, this should not be the responsibility of the code official and should never hold up
the issuance of a Certificate of Occupancy.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Matthew Dobson, Vinyl Siding Institute, representing Vinyl Siding Institute (mdobson@vinylsiding.org)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
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R106.1.2.1 Maintenance Documents. Manufacturers' product and system maintenance documents, as required by this code,
shall be provided with the Construction Documents and included with the Certificate of Occupancy in a conspicuous location.
SECTION R202 DEFINITIONS
MAINTENANCE DOCUMENTS. Information that can be a part of larger documents, such as warranty, installation
information and construction documents, that describe the necessary maintenance steps for a product or the system durability
necessary to ensure projected service life.
R703.1.3 Exterior Wall Covering Maintenance. Maintenance Documents are required.
Commenter's Reason: This change introduces the concept of maintenance as it relates to durability. Durability is a key
aspect for many building products and building systems. Without proper maintenance a building's life can be diminished and
leading to less durable and resilient structures. The modification simply requires these maintenance documents, those required
by the code, to be left in an obvious spot for the homeowner. Although this practice is typically done in many cases, it's time that
the code places an emphasis and creates stronger homeowner responsibility.
RB1-16
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RB7-16
IRC: R202 (New).
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org)
2015 International Residential Code
Add new text as follows:
SECTION R202 DEFINITIONS
DETACHED. For the purposes of Section R101.2, a building that is not attached or fastened to an adjacent building and does
not share common building elements with an adjacent building.
Reason: This IRC proposal is intended to clarify:
a) What is meant by "detached" in Section R101.2, Scope
b) What must be done when IRC dwellings are built with zero clearance to lot lines (not just between townhouse dwelling units,
but also between one-family dwelling dwellings such as a row house in an urban environment)
c) What happens as townhomes and row houses age and individual units are destroyed by fire and must be replaced
d) What must be done when row houses in an urban setting are demolished and rebuilt
Note that Section R302.1 and its associated tables permit fire resistant construction requirements.
This proposal is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. In 2014 and 2015
the BCAC has held 5 open meetings. In addition, there were numerous Working Group meetings and conference calls for the
current code development cycle, which included members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are posted on the BCAC website at: BCAC
(http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-action-committee-bcac/)

Cost Impact: Will not increase the cost of construction
This proposal is intended as a clarifiation of the current provisions of the IRC; therefore no increase in the cost of construction
is expected.
RB7-16 : R202
(NEW)KULIK11035
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There are other items or structures, such as a deck, that could be detached. Common use of the term
"detached" and the standard dictionary definition work, making a code specific definition unnecessary.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
SECTION R202 DEFINITIONS
DETACHED. For the purposes of Section R101.2, a A building or structure that is not attached or fastened to an adjacent
building or structure and does not share common building or structural elements with an adjacent building or structure.
Commenter's Reason: After discussion during the code hearing the committee passed a modification that would have struck
the language "For purposes of Section R101.2" to expand the definition to other structures such as decks regulated by the
code. Once that modification was passed it was identified that simply referring to "building" within the definition would not
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address other structures and that it was preferred that the proposal come back in a public comment to clean up the expansion.
As modified by this public comment the new definition will clarify what a detached building or structure is.
This public comment is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. Between
2014 and 2016 the BCAC has held 8 open meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included members of the committee as well as any interested
party to discuss and debate the proposed public comments. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

RB7-16
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RB10-16
IRC: R202.
Proposed Change as Submitted
Proponent : Stephen Thomas, Colorado Code Consulting, LLC, representing Colorado Chapter ICC
(sthomas@coloradocode.net)
2015 International Residential Code
Revise as follows:
SECTION 202 DEFINITIONS
[RB] DWELLING. Any building that contains one or two dwellingunits located on a single lot that are used, intended, or
designed to be built, used, rented, leased, let or hired out to be occupied, or that are occupied for living purposes.
Reason: There has been confusion regarding the separation between two dwelling units in a two-family dwelling. The code
requires a one-hour fire-resistance assembly between the units. However, there is an ICC Committee interpretation (41-03) that
states "An attached two-family dwelling with a property line between the two dwelling units is considered two separate
buildings, located on two separate lots. Two individual dwellings must comply with the fire separation distance required in
Section R302.1". ICC seminars also support this position.
The intent of this proposal is to clarify this requirement by including the language in the definition stating that a two-family
dwelling on a single lot would be constructed as a single building and the single one-hour wall would be acceptable. However,
if a lot line is placed between the two dwelling units, you would have a dwelling on a separate lot and the exterior walls would
need to be protected in accordance with Section 302 as separate buildings. We are just trying to make sure the code reads
that way it is intended to read.

Cost Impact: Will increase the cost of construction
For jurisdictions that allow the single one-hour wall when a lot line exists, the additional cost of the two exterior walls will
increase the cost of construction. For jurisdictions that enforce the ICC interpretation, there would be no change.
RB10-16 : R202
DWELLINGTHOMAS11448
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The concept is good, but there will be confusion where there are multiple lots on a development site. There
are some requirements in the definition, which is not appropriate. If the proponent reworks the definition, the impact on
condominiums should be considered.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Homer Maiel, PE, representing ICC Tri-Chapter (Peninsula, East Bay, Monterey Bay requests Approve as
Submitted.
Commenter's Reason: This is a modification to the definition of dweling code that has been long needed. If a lot line is
created between two units, then two units need to be addressed as two separate dwellings with all pertinent code
requirements.
RB10-16
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RB17-16
IRC: , R301.2, R301.2(3) (New), R301.2(3)-continued (New), R301.2.2.1.1, R301.2.2.1.2.
Proposed Change as Submitted
Proponent : Kelly Cobeen, Wiss Janney Elstner Associates, Inc., representing Federal Emergency Management Agency and
National Institute of Building Sciences Building Seismic Safety Council's Code Resource Support Committee
(KCobeen@wje.com)
2015 International Residential Code
Delete and substitute as follows:
FIGURE R301.2(2)
SEISMIC DESIGN CATEGORIES—SITE CLASS D

(Existng code figure not shown for clarity)

FIGURE R301.2(2)-continued
SEISMIC DESIGN CATEGORIES—SITE CLASS D
(Existng code figure not shown for clarity)
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FIGURE R301.2(2)-continued
SEISMIC DESIGN CATEGORIES—SITE CLASS D
(Existng code figure not shown for clarity)
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FIGURE R301.2(2)-continued
SEISMIC DESIGN CATEGORIES—SITE CLASS D
(Existng code figure not shown for clarity)
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FIGURE R301.2(2)-continued
SEISMIC DESIGN CATEGORIES—SITE CLASS D
(Existng code figure not shown for clarity)
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Revise as follows:
R301.2.2.1.1 Alternate determination of seismic design category. The seismic design categories and corresponding shortperiod design spectral response accelerations, SDS, shown in Figure R301.2(2) are based on soil Site Class D, used as an
assumed default, as defined in Section 1613.3.2 of the International Building Code. If soil conditions are other than determined
by the building official to be Site Class A, B, or D, the shortperiod seismic design cateogory and short-period design spectral

2016 ICC PUBLIC COMMENT AGENDA

Page 1588

response accelerations, SDS, for a site can shall be allowed to be determined in accordance with Figure R301.2(3) or Section
1613.3 of the International Building Code. The value of SDS determined in accordance with Section 1613.3 of the International
Building Code is permitted to be used to set the seismic design category in accordance with Table R301.2.2.1.1, and to
interpolate between values in Tables R602.10.3(3), R603.9.2(1) and other seismic design requirements of this code.
R301.2.2.1.2 Alternative determination of Seismic Design Category E. Buildings located in Seismic Design Category E in
accordance with Figure R301.2(2) , or Figure R301.2(3) where applicable, are permitted to be reclassified as being in Seismic
Design Category D2 provided that one of the following is done:
1. A more detailed evaluation of the seismic design category is made in accordance with the provisions and maps of the
International Building Code. Buildings located in Seismic Design Category E in accordance with Table R301.2.2.1.1,
but located in Seismic Design Category D in accordance with the International Building Code, shall be permitted to be
designed using the Seismic Design Category D2 requirements of this code.
2. Buildings located in Seismic Design Category E that conform to the following additional restrictions are permitted to be
constructed in accordance with the provisions for Seismic Design Category D2 of this code:
2.1.All exterior shear wall lines or braced wall panels are in one plane vertically from the foundation to the
uppermost story.
2.2.Floors shall not cantilever past the exterior walls.
2.3.The building is within the requirements of Section R301.2.2.2.5 for being considered as regular.
Add new text as follows:
FIGURE R301.2(3)
Alternate Seismic Design Categories

FIGURE R301.2(3)-continued
Alternate Seismic Design Categories
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FIGURE R301.2(3)-continued
Alternate Seismic Design Categories

2016 ICC PUBLIC COMMENT AGENDA

Page 1590

FIGURE R301.2(3)-continued
Alternate Seismic Design Categories
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FIGURE R301.2(3)-continued
Alternate Seismic Design Categories
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Reason: This proposal incorporates the most current seismic design maps prepared by the U.S. Geological Survey (USGS) in
collaboration with the Federal Emergency Management Agency (FEMA) and the Building Seismic Safety Council (BSSC). A
separate coordinated code change updates the seismic design maps in the IBC to be consistent with these IRC maps and the
maps incorporated into ASCE 7-16. In addition to incorporating updated information on faults and ground motion attenuation,
these maps incorporate revisions to site coefficients Fa and Fv. Technical reasons behind the revisions are documented in
FEMA P-1050-1, 2015 Edition, Sections C11.4.2 (site classes), C11.4.3 (site coefficients), and C22 (seismic maps). Further
documentation is provided in Seyhan and Stewart (2012, 2014) and Luco et al. (2015). As excerpted from FEMA P-1050-1,
2015 Edition, Section C11.4.3: "Motivation for the revisions to these site factors includes (Seyhan and Stewart, 2012): (1)
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updating the reference site condition used for the factors to match the condition on the national maps, which in Vs=760 m/s
(2500 ft/s); (2) incorporating into the factors the substantial knowledge gains (stemming in large part from an enormous
increase in available data) on site response over the past two decades."
As in past versions, the IRC seismic design maps directly indicate Seismic Design Category for a given location. Development
of the maps in the past incorporated a default assumption of a Site (soil) Class D, which provided the most conservative
assignment of Seismic Design Category. For this update, (1) changes made to the site coefficients resulted in Site Class D no
longer being the most critical site class at all spectral response acceleration levels, and (2) spectral response accelerations and
resulting Seismic Design Categories increased at a number of locations when the most critical site coefficients were used.
Because of these two effects, it is proposed that two sets of maps be adopted into the IRC. The updated R301.2(2) Seismic
Design Category maps will provide the most conservative assignment of Seismic Design Category and can be used with any
site/soil type within the limits of current IRC provisions. The new R301.2(3) Alternate Seismic Design Category maps will
provide less conservative assignments of Seismic Design Category, permitted to be used when it can be determined that Site
Class A, B or D is applicable. The building official may make a determination that use of the alternate maps is permitted,
provided adequate information is available to determine site class, either on a community-wide basis or site-by-site basis. As in
the past, alternate determination in accordance with the IBC is still permitted.
Maps have been developed by USGS to illustrate locations where Seismic Design Categories increase and decrease
when comparing the 2015 IRC maps to the R301.2(2) default maps. These are included as an attachment to this code change
proposal. Seyhan and Stewart (2014) and Luco et al. (2015) provide discussion of maps changes at some speicific locations,
including a region near Charleston, South Carolina where Seismic Design Category increased from D2 to E. This increase is
due to changes in both site coefficients and mapped ground motions, the latter due to an improved earthquake source model
for the Central and Eastern United States developed through a three and one-half year collaboration of approximately 35
experts (http://www.ceus-ssc.com).
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Bibliography: [NEHRP Recommended Seismic Provisions for New Buildings and Other Structures] [FEMA P-1050-1] [Building
Seismic Safety Council] [2015] [Pages 189-194] [https://www.fema.gov/media-library/assets/documents/107646]
[Geotechnical Engineering State of the Art and Practice, Keynote Lectures from GeoCongress 2012] [Site Response in NEHRP
Provisions and NGA Models] [Seyahn, E. and Stewart, J.P.] [2012] [Pages 359-379]
[Earthquake Spectra] [Semi-empirical Nonlinear Site Amplification from NGA West2 Data and Simulations] [Seyhan, E. and
Stewart, J.] [2014] [Volume 30, pages 1241-1256]
[Earthquake Spectra] [Updates to Building-Code Maps for the 2015 NEHRP Recommended Seismic Provisions] [Luco, N.,
Bachman, R.E., Crouse, C.B., Harris, J.R., Hooper, J.D., Kircher, C.A., Caldwell, P.J., and Rukstales, K.S.] [2015] [Volume 31,
pages S245-S271]

Cost Impact: Will increase the cost of construction
This code change can result in modest increases OR decreases in construction cost depending on geographic region. Where
the R301.2(2) Seismic Design Category maps are used, limited locations as illustrated by the attached USGS maps, will
increase or decrease in Seismic Design Category, increasing or decreasing seismic bracing requirements and cost a modest
amount. The amount of increase will vary depending on the specific change in Seismic Design Category, the wind bracing
requirements, and the particulars of the dwelling and its construction. In some cases increases in Seismic Design Category and
resulting cost can be reduced if not eliminated where the site soils allow the use of the Alternate Seismic Design Category
maps. NIST GCR 14-917-26, Cost Analyses and Benefits for Earthquake-Resistant Construction in Memphis, Tennessee,
provides one example of the magnitude of seismic design cost impact; the increment in cost for apartment building construction
between design for code-required wind loads and national seismic design provisions is on the order of one percent of
construction cost.
Analysis: Colored images will be converted to gray scale for printed codes.
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Coordinated code change proposal for the IBC is S119-16.

RB17-16 :
FIGURE R301.2COBEEN11683
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The updated maps in this proposal are based on more current information and they provide a measure of
flexibility that has not been included in the code in the past.
Assembly Motion:
Online Vote Results:
Support: 34.18% (94) Oppose: 65.82% (181)
Assembly Action:

Disapprove
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gary Ehrlich, National Association of Home Builders, representing National Association of Home
Builders (gehrlich@nahb.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R301.2(2)-1 (2)
SEISMIC DESIGN CATEGORIES
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R301.2(2)-5 (2)
SEISMIC DESIGN CATEGORIES
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R301.2(2)-4 (2)
SEISMIC DESIGN CATEGORIES
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R301.2(2)-3 (2)
SEISMIC DESIGN CATEGORIES
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R301.2(2)-2 (2)
SEISMIC DESIGN CATEGORIES
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R301.2.2.1.1 Alternate determination of seismic design category. The seismic design categories and corresponding shortperiod design spectral response accelerations, SDS, shown in Figure R301.2(2) are based on soil Site Class D, used as an
assumed default, as defined in Section 1613.3.2 of the International Building Code. If soil conditions are determined by the
building official to be other than Site Class A, B, or D, the seismic design cateogory and short-period design spectral response
accelerations, SDS, for a site shall be allowed to be determined in accordance with Figure R301.2(3 R301.2(2) or Section
1613.3 of the International Building Code. Where required by the building official due to local soil conditions, the seismic design
cateogory and short-period design spectral response accelerations, SDS, for a site shall be determined in accordance with
Section 1613.3 of the International Building Code. The value of SDS determined in accordance with Section 1613.3 of the
International Building Code is permitted to be used to set the seismic design category in accordance with Table R301.2.2.1.1,
and to interpolate between values in Tables R602.10.3(3), R603.9.2(1) and other seismic design requirements of this code.
R301.2.2.1.2 Alternative determination of Seismic Design Category E. Buildings located in Seismic Design Category E in
accordance with Figure R301.2(2), or Figure R301.2(3) where applicable, are permitted to be reclassified as being in Seismic
Design Category D2 provided that one of the following is done:
1. A more detailed evaluation of the seismic design category is made in accordance with the provisions and maps of the
International Building Code. Buildings located in Seismic Design Category E in accordance with Table R301.2.2.1.1,
but located in Seismic Design Category D in accordance with the International Building Code, shall be permitted to be
designed using the Seismic Design Category D2 requirements of this code.
2. Buildings located in Seismic Design Category E that conform to the following additional restrictions are permitted to be
constructed in accordance with the provisions for Seismic Design Category D2 of this code:
2.1.All exterior shear wall lines or braced wall panels are in one plane vertically from the foundation to the
uppermost story.
2.2.Floors shall not cantilever past the exterior walls.
2.3.The building is within the requirements of Section R301.2.2.2.5 for being considered as regular.
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FIGURE R301.2(3 R301.2(2)-continued
Alternate Seismic Design Categories - Site Class D

FIGURE R301.2(3 R301.2(2)-continued
Alternate Seismic Design Categories - Site Class D
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FIGURE R301.2(3 R301.2(2)-continued
Alternate Seismic Design Categories Categories-Site Class D
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FIGURE R301.2(3 R301.2(2)-continued
Alternate Seismic Design Categories - Site Class D
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FIGURE R301.2(3 R301.2(2)
Alternate Seismic Design Categories Categories-Site Class D
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Commenter's Reason: The purpose of this public comment is to adopt the maps of "Alternate Seismic Design Categories" as
the base maps, instead of providing two sets of maps and leaving it to the building department to determine which one builders
in the community can use.
Both sets of maps proposed by RB17-16 are based on the 2014 Update of the United States National Seismic Hazard Maps
produced by USGS and adopted by the 2014 NEHRP Provisions. The exact same ground motion data was used to develop
both maps. The only difference is that the 2014 NEHRP provisions and ASCE 7-16 impose a penalty on sites for which no
geotechnical investigation has been done, or for which one has been done but the site class has not been determined. This
penalty stems from a new study of site coefficients that suggests at higher ground motions the coefficients for Site Class C
conditions (stiff soil with some rock) are higher than Site Class D (stiff soil). Sites that are assumed to be Site Class D without a
geotechnical determination are forced to use the higher Site Class C coefficients to avoid potential issues due to
misclassification of the site.
No field observations or other justification was provided to the NEHRP and ASCE 7-16 committees that a widespread problem
with misclassified Site Classes actually exists, in either commercial or residential construction. One- and two-family dwellings,
even those not constructed to the IRC, have traditionally performed well in seismic events if any cripple walls were properly
braced, a sufficient amount of wall bracing was provided on exterior walls, brick veneer was anchored with ties at an
appropriate spacing, and the dwelling was not constructed on an unstable hillside or over liquefiable soils. These elements of
design, detailing and siting are much more critical to building performance than a 10% or 20% difference in the short-period
design spectral response acceleration. This is especially true in the Central and Eastern United States, given the conservative
estimates of historical earthquakes and resulting conservative biases in the ground motion data.
To address concerns about soil conditions for which the site factors are higher than those for Site Class D, the ability of the
building official to require the seismic design category be determined using the IBC and ASCE 7 is maintained. In fact, it is
strengthened – under the existing code language use of the IBC for other site classes is allowed, but it is not required, even in
a case such as Site Class E and short period spectral response accelerations less than 1.0g where a higher SDS would result
even under the current site factors. Therefore, the text is modified to retain the option of using the IBC and ASCE 7 for any Site
Class other than Site Class D, but require the use of the IBC and ASCE 7 if the building official determines that higher site
factors apply due to Site Class C, E or F soils being present.
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RB17-16
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RB18-16
IRC: R301.2, R301.2(2) (New), R301.2(3) (New).
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Residential Code
Delete and substitute as follows:
FIGURE R301.2 (2)
SEISMIC DESIGN CATEGORIES—SITE CLASS D

FIGURE R301.2(2)
LATERAL DESIGN STRENGTH (BASE SHEAR) COEFFICIENT EXPRESSED AS SEISMIC ZONES 0-4_1994/1997 UBC

FIGURE R301.2(3)
LATERAL DESIGN STRENGTH (BASE SHEAR) COEFFICIENT EXPRESSED AS SEISMIC ZONES 0-4_1994/1997 UBC

Reason: Seismic Design Categories are deleted in the IBC under separate code change proposals. See Proposal Figure
1613.3.1 RISK-TARGETED MCER . The identical lateral design strength coefficient map is to be used for both codes!
People confuse the SDCs with a static loading, like the snow load; which is fundamentally (as well as categorically) incorrect.
SDCs do not realistically reflect the Magnitudes of earthquakes that may impact said "Detached one- and two-family dwellings,"
nor their associated real intensities of shaking (accelerations and velocities, including pga and pgv); (2) the contour seismic
hazard-model maps, upon which the assigned SDCs are determined, are (a) numerical creations without physical reality; (b)
mathematically flawed and incorrect (because a dimensionless number, the probability in one year, is arbitrarily assigned
dimensional terms of "per yr." or annual frequency – leading to the improperly applied notion of a so-called earthquake "return
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period" as the basis on assigning earthquake design loads; and (c) non-stable between iterative cycles of creations (sometimes
varying 25-30% between issues; and (d) SS or Spectral Response Acceleration is both confusing, misunderstood, and most
certainly incorrectly interpreted or understood by all of the vast entities (state decision makers, code officials, design
professionals, contractors and probably even the preponderance of ICC Committee members as well as Hearings attendees!
For example, see TAKE ME HOME SEISMIC LOADS

Bibliography: Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

Cost Impact: Will increase the cost of construction
This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.
And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost of
a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
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In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.

Analysis: See S118-16 fro IBC coordination proposal
RB18-16 :
FIGURE R301.2BELA13536
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The maps being proposed impose a greater level of design on many communities that is not merited based
on what we have learned from more recent events. There was no support given as the basis for the maps or how they were
developed.
Assembly Motion:
Online Vote Results:
Support: 18.55% (46) Oppose: 81.45% (202)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is based on the Logical Fallacies: APPEAL to AUTHORITY; BEGGING the
QUESTION (CIRCULAR REASONING); and STRAW MAN.
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The Committee Reason is False and baseless. In fact, just the opposite has been documented in Reason Statement per
RB18-16 and S118-16.
See further background and discussion under Public Comment S118-16
Bibliography: See BIBLIOGRAPHY under Publ;ic Comment S118-16
RB18-16
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RB19-16
IRC: R301.2.
Proposed Change as Submitted
Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety
2015 International Residential Code
Revise as follows:
FIGURE R301.2 (5)
2
GROUND SNOW LOADS, Pg , FOR THE UNITED STATES (lb/ft )

(Code figure not shown for clarity)
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For SI: 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 mile = 1.61 km.
a. In CS areas, site-specific Case Studies are required to establish ground snow loads. Extreme local variations in ground snow
loads in these areas preclude mapping at this scale.
b. Numbers in parentheses represent the upper elevation limits in feet for the ground snow load values presented below. Sitespecific case studies are required to establish ground snow loads at elevations not covered.
NOTES: For state tables, see Chapter 7 of ASCE 7: See Table 7.3-3 for Colorado; See Table 7.3-4 for Idaho; See Table 7.3-5
for Montana; See Table 7.3-6 for Washington; See Table 7.3-7 for New Mexico; See Table 7.3-8 For Oregon
Reason: The current ASCE 7 committee has developed the 2016 edition of the standard to supplement the basic ground snow
load map with an extensive database of ground snow loading data for individual cities in regions with highly variable climatic
conditions associated with mountains and other factors. This data was assembled over a period of many years through the
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efforts of regional experts and structural engineering associations with specialized knowledge in local climatic conditions and
vetted by the Committee as having followed appropriate and consistent procedures. The revised map indicates which states
have supplement data within the ASCE 7-16 standard.
Cost Impact: Will not increase the cost of construction
The proposed changes will not impact the cost of construction. This proposal coordinates the IRC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7 will be updated
from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the
committee balloting on the technical changes. The document designated ASCE 7 Minimum Design Loads and Associated
Criteria for Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC
Public Comment Hearing for Group B in October 2016. Any person interested in obtaining a public comment copy of ASCE 716 may do so by contacting James Neckel at ASCE (jneckel@asce.org).

RB19-16 :
FIGURE R301.2STAFFORD13110
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The current map has been easy to use. The tabular data should be included in the IRC. It is harder to use
the countours. There should be more information on the cost. It appears there would be a cost increase.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: The proposed change brings the IRC in line with ASCE 7-16. The change from contours to tables is
meant to more accurately reflect the current state of knowledge, and to make snow load calculation easier. The committee
reasoning is contradictory. The committee agrees that the contours are hard to use, and that the tables should be included.
Further, if the information were expressed in revised contours, the new maps would probably be accepted similarly the new
seismic and wind maps. It is important to ensure that the IRC reflects the properly technically vetted snow load criteria
developed in the ANSI accredited ASCE standards development process.
RB19-16
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RB20-16

IRC: R301.2.
Proposed Change as Submitted
Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety (testafford@charter.net)

2015 International Residential Code
Delete and substitute as follows:
FIGURE R301.2 (7)
COMPONENT AND CLADDING PRESSURE ZONES
(Existing code figure not shown for clarity)
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For SI: 1 foot = 304.8 mm, 1 degree = 0.0175 rad.
Note: a = 4 feet in all cases.
Revise as follows:
TABLE R301.2 (2)
a, b, c, d, e , f
COMPONENT AND CLADDING LOADS FOR A BUILDING WITH A MEAN ROOF HEIGHT OF 30 FEET LOCATED IN EXPOSURE B (ASD) (psf)
Zone Effective Ultimate Design Wind Speed, Vult
Wind
90
95
100
105
110
115
Areas
Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg
2
(feet )
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120

130

140

150

160

170

180

Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg
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Flat and 1
Gable
Roof 0 to 1
7
degrees
1

Gable
Roof > 7
to 20
degrees

Gable
Roof >
20 to 27
degrees

10

3.6 4.0 4.4
13.9
15.5

4.8
17.2

5.3
19.0

5.8
20.8

-22.7 6.3

7.4
24.8

8.6
29.1

9.9
33.7

11.2 12.7 14.2 -55.7
38.7
44.0
49.7

20

3.3 3.7 4.1
12.4
13.8

4.5
15.3

5.0
16.8

5.4
18.5

-20.2 5.9

7.0
22.0

8.1
25.8

9.3
29.9

10.5 11.9 13.3 -49.5
34.4
39.1
44.1

50

3.0 3.4 3.8
10.3
11.5

4.1
12.7

4.5
14.0

5.0
15.4

-16.8 5.4

6.3
18.3

7.4
21.5

8.4
24.9

9.6
28.6

10.8 12.2 -41.2
32.5
36.7

1

100

2.8 -8.7 3.1 -9.7 3.5

3.8
10.8

4.2
11.9

4.6
13.1

-14.3 5.0

5.9
15.5

6.8
18.2

7.8
21.2

8.9
24.3

10.0 11.3 -35.0
27.6
31.2

2

10

3.6 4.0 4.4
18.4
20.5

4.8
22.7

5.3
25.0

5.8
27.4

-30.0 6.3

7.4
32.7

8.6
38.3

9.9
44.5

11.2 12.7 14.2 -73.5
51.0
58.1
65.6

2

20

3.3 3.7 4.1
16.4
18.2

4.5
20.2

5.0
22.3

5.4
24.5

-26.7 5.9

7.0
29.1

8.1
34.2

9.3
39.6

10.5 11.9 13.3 -65.5
45.5
51.8
58.4

2

50

3.0 3.4 3.8
13.7
15.3

4.1
16.9

4.5
18.7

5.0
20.5

-22.4 5.4

6.3
24.4

7.4
28.6

8.4
33.2

9.6
38.1

10.8 12.2 -54.8
43.3
48.9

2

100

2.8 3.1 3.5
11.7
13.0

3.8
14.5

4.2
15.9

4.6
17.5

-19.1 5.0

5.9
20.8

6.8
24.4

7.8
28.3

8.9
32.5

10.0 11.3 -46.8
37.0
41.8

3

10

4.0 4.4
3.6 25.0
27.9

4.8
30.9

5.3
34.1

5.8
37.4

-40.9 6.3

7.4
44.5

8.6
52.2

9.9
60.6

11.2 12.7 14.2 69.6
79.1
89.4
100.2

3

20

3.3 3.7 4.1
21.0
23.4

4.5
26.0

5.0
28.6

5.4
31.4

-34.4 5.9

7.0
37.4

8.1
43.9

9.3
50.9

10.5 11.9 13.3 -84.2
58.4
66.5
75.1

3

50

3.0 3.4 3.8
15.7
17.5

4.1
19.4

4.5
21.4

5.0
23.5

-25.6 5.4

6.3
27.9

7.4
32.8

8.4
38.0

9.6
43.6

10.8 12.2 -62.8
49.6
56.0

3

100

2.8 3.1 3.5
11.7
13.0

3.8
14.5

4.2
15.9

4.6
17.5

-19.1 5.0

5.9
20.8

6.8
24.4

7.8
28.3

8.9
32.5

10.0 11.3 -46.8
37.0
41.8

1,
2e

10

7.3 8.0
6.5 16.2
18.0

8.9
19.9

9.7
22.0

10.6 -26.4 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -64.6
24.1
28.7
33.7
39.1
44.9
51.0
57.6

1,
2e

20

5.6 6.3 7.0
16.2
18.0

7.7
19.9

8.4
22.0

9.2
24.1

-26.4 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -64.6
28.7
33.7
39.1
44.9
51.0
57.6

1,
2e

50

5.5
4.4 -9.9 5.0 11.0

6.1
12.2

6.6
13.4

7.3
14.7

-16.1 7.9

9.3
17.5

10.8 12.3 14.0 15.9 17.8 -39.4
20.6
23.8
27.4
31.1
35.2

1,
2e

100

3.6 -5.0 4.0 -5.6 4.4

-6.2 4.8

-6.9 5.3

-7.5 5.8

-8.2

-9.0 7.4

8.6
10.5

2n,
2r,
3e

10

6.5 7.3 8.0
23.6
26.3

8.9
29.1

9.7
32.1

10.6 -38.5 11.6 41.9 13.6 15.8 18.1 20.6 23.3 26.1 -94.2
35.2
49.2
57.0
65.4
74.5
84.1

2n,
2r,
3e

20

5.6 6.3 7.0
20.3
22.7

7.7
25.1

8.4
27.7

9.2
30.4

-33.2 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -81.4
36.2
42.4
49.2
56.5
64.3
72.6

2n,
2r,
3e

50

4.4 5.0 5.5
16.0
17.9

6.1
19.8

6.6
21.8

7.3
24.0

-26.2 7.9

9.3
28.5

10.8 12.3 14.0 15.9 17.8 -64.2
33.5
38.8
44.6
50.7
57.2

2n,
2r,
3e

100

4.0 4.4
3.6 12.8
14.3

4.8
15.8

5.3
17.4

5.8
19.1

-20.9 6.3

7.4
22.8

8.6
26.7

3r

10

6.5 7.3 8.0
28.0
31.2

8.9
34.6

9.7
38.1

10.6 -45.7 11.6 13.6 15.8 18.1 20.6 23.3 26.1 41.8
49.8
58.4
67.8
77.8
88.5
99.9
112.0

3r

20

5.6 6.3 7.0
24.0
26.7

7.7
29.6

8.4
32.7

9.2
35.9

-39.2 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -96.0
42.7
50.1
58.1
66.7
75.9
85.6

3r

50

4.4 5.0 5.5
18.7
20.8

6.1
23.1

6.6
25.4

7.3
27.9

30.5
-

7.9

9.3
33.2

10.8 12.3 14.0 15.9 17.8 -74.7
39.0
45.2
51.9
59.0
66.6

3r

100

3.6 4.0 4.4
14.7
16.3

4.8
18.1

5.3
20.0

5.8
21.9

6.3
24.00

7.4
26.1

8.6
30.6

1,
2e

10

6.5 7.3 8.0
12.4
13.9

8.9
15.4

9.7
16.9

10.6 -20.3 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -49.9
18.6
22.1
26.0
30.1
34.6
39.3
44.4

1,
2e

20

5.6 6.3 7.0
12.4
13.9

7.7
15.4

8.4
16.9

9.2
18.6

-20.3 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -49.8
22.1
26.0
30.1
34.6
39.3
44.4

1,
2e

50

4.4 5.0 5.5
10.6
11.8

6.1
13.1

6.6
14.4

7.3
15.8

-17.3 7.9

9.3
18.8

10.8 12.3 14.0 15.9 17.8 -42.4
22.1
25.6
29.4
33.5
37.8

1,
2e

100

3.6 -9.1 4.0 4.4
10.2

4.8
11.3

5.3
12.4

5.8
13.6

-14.9 6.3

7.4
16.2

8.6
19,0

2n,
2r,
3e

10

6.5 7.3 8.0
19.9
22.1

8.9
24.5

9.7
27.0

10.6 -32.4 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -79.4
29.7
35.3
41.4
48.0
55.2
62.8
70.8

2n,
2r,
3e

20

5.6 6.3 7.0
17.4
19.4

7.7
21.5

8.4
23.7

9.2
26.0
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6.3

9.9
12.2

9.9
31.0

9.9
35.5

9.9
22.1

11.2 12.7 14.2 -20.2
14.0
15.9
18.0

11.2 12.7 14.2 -51.3
35.6
40.5
45.7

11.2 12.7 14.2 -58.7
40.8
46.4
52.3

11.2 12.7 14.2 -36.5
25.3
28.8
32.5

-28.4 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -69.6
31.0
36.3
42.1
48.4
55.0
62.1
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2n,
2r,
3e

50

4.4 5.0 5.5
14.2
15.8

6.1
17.5

6.6
19.3

7.3
21.1

-23.1 7.9

9.3
25.2

10.8 12.3 14.0 15.9 17.8 -56.6
29.5
34.2
39.3
44.7
50.5

2n,
2r,
3e

100

3.6 4.0 4.4
11.7
13.0

4.8
14.5

5.3
15.9

5.8
17.5

-19.1 6.3

7.4
20.8

8.6
24.4

3r

10

6.5 7.3 8.0
23.6
26.3

8.9
29.1

9.7
32.1

10.6 -38.5 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -94.2
35.2
41.9
49.2
57.0
65.4
74.5
84.1

3r

20

5.6 6.3 7.0
19.9
22.1

7.7
24.5

8.4
27.0

9.2
29.7

-32.4 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -79.4
35.3
41.4
48.0
55.2
62.8
70.8

3r

50

5.0 5.5
4.4 14.7
16.3

6.1
18.1

6.6
20.0

7.3
21.9

-24.0 7.9

9.3
26.1

10.8 12.3 14.0 15.9 17.8 -58.7
30.6
35.5
40.8
46.4
52.3

3r

100

3.6 4.0 4.4
14.7
16.3

4.8
18.1

5.3
20.0

5.8
21.9

-24.0 6.3

7.4
26.1

8.6
30.6

1,
2e,
2r

10

8.0 8.9 9.9
14.7
16.3

10.9 12.0 13.1 -24.0 14.2 16.7 19.4 22.2 25.3 28.5 32.0 -58.7
18.1
20.0
21.9
26.1
30.6
35.5
40.8
46.4
52.3

1,
2e,
2r

20

7.1 7.9 8.8
12.4
13.9

9.7
15.4

10.6 11.6 -20.3 12.6 14.8 17.2 19.8 22.5 25.4 28.5 -49.8
16.9
18.6
22.1
26.0
30.1
34.6
39.3
44.4

1,
2e,
2r

50

7.3
5.9 -9.5 6.6 10.6

8.1
11.7

8.9
12.9

9.7
14.2

12.4 14.3 16.5 18.7 21.1 23.7 -37.9
-15.5 10.5 16.9
19.8
22.9
26.3
30.0
33.8

1,
2e,
2r

100

5.0 -7.3 5.6 -8.1 6.2

-9.0 6.9

-9.9 7.5

8.2
10.8

-11.9 9.0

2n,
3r

10

8.0 8.9 9.9
16.2
18.0

10.9 12.0 13.1 -26.4 14.2 16.7 19.4 22.2 25.3 28.5 32.0 -64.6
19.9
22.0
24.1
28.7
33.7
39.1
44.9
51.0
57.6

2n,
3r

20

7.9 8.8
7.1 14.4
16.1

9.7
17.8

10.6 11.6 -23.6 12.6 14.8 17.2 19.8 22.5 25.4 28.5 -57.8
19.7
21.6
25.7
30.1
34.9
40.1
45.6
51.5

2n,
3r

50

5.9 6.6 7.3
12.2
13.5

8.1
15.0

8.9
16.5

9.7
18.2

-19.9 10.5 12.4 14.3 16.5 18.7 21.1 23.7 -48.6
21.6
25.4
29.4
33.8
38.4
43.4

2n,
3r

100

5.0 5.6 6.2
10.4
11.6

6.9
12.9

7.5
14.2

8.2
15.6

-17.1 9.0

3e

10

8.9 9.9
8.0 19.9
22.1

10.9 12.0 13.1 -32.4 14.2 16.7 19.4 22.2 25.3 28.8 32.0 -79.4
24.5
27.0
29.7
35.3
41.4
48.0
55.2
62.8
70.8

3e

20

7.1 7.9 8.8
17.6
19.6

9.7
21.8

10.6 11.6 -28.8 12.6 14.8 17.2 19.8 22.5 25.4 28.5 -70.5
24.0
26.3
31.3
36.8
42.7
49.0
55.7
62.9

3e

50

6.6 7.3
5.9 14.7
16.3

8.1
18.1

8.9
20.0

9.7
21.9

12.4 14.3 16.6 18.7 21.1 23.7 -58.7
-24.0 10.5 26.1
30.6
35.5
40.8
46.4
52.3

3e

100

5.0 5.6 6.2
12.4
13.9

6.9
15.4

7.5
16.9

8.2
18.6

-20.3 9.0

Hipped 1
Roof > 7
to 20
1
degrees g

10

6.5 7.3 8.0
14.7
16.3

8.9
18.1

9.7
20.0

10.6 -24.0 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -58.7
21.9
26.1
30.6
35.5
40.8
46.4
52.3

20

5.6 6.3 7.0
14.7
16.3

7.7
18.1

8.4
20.0

9.2
21.9

-24.0 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -58.7
26.1
30.6
35.5
40.8
46.4
52.3

1

50

4.4 5.0 5.5
11.3
12.6

6.1
14.0

6.6
15.4

7.3
16.9

-18.5 7.9

9.3
20.2

10.8 12.3 14.0 15.9 17.8 -45.3
23.7
27.4
31.5
35.8
40.4

1

100

3.6 -8.7 4.0 -9.7 4.4

4.8
10.8

5.3
11.9

5.8
13.1

-14.3 6.3

7.4
15.5

8.6
18.2

2r

10

6.5 7.3 8.0
19.1
21.3

8.9
23.6

9.7
26.0

10.6 -31.2 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -76.5
28.6
34.0
39.9
46.3
53.1
60.4
68.2

2r

20

5.6 6.3 7.0
17.2
19.2

7.7
21.3

8.4
23.4

9.2
25.7

-28.1 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -68.9
30.6
35.9
41.7
47.9
54.4
61.5

2r

50

4.4 5.0 5.5
14.7
16.4

6.1
18.2

20.0 6.6
-

7.3
22.0

-24.0 7.9

9.3
26.1

10.8 12.3 14.0 15.9 17.8 -58.8
30.7
35.6
40.9
46.5
52.5

2r

100

3.6 4.0 4.4
12.8
14.3

4.8
15.8

5.3
17.4

5.8
19.1

-20.9 6.3

7.4
22.8

8.6
26.7

2e,
3

10

6.5 7.3 8.0
20.6
22.9

8.9
25.4

9.7
28.0

10.6 -33.6 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -82.4
30.8
36.6
43.0
49.8
57.2
65.1
73.5

2e,
3

20

5.6 6.3 7.0
18.5
20.6

7.7
22.9

8.4
25.2

9.2
27.7

Gable
Roof >
27 to 45
degrees
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9.9
28.3

9.9
35.5

11.2 12.7 14.2 -46.8
32.5
37.0
41.8

11.2 12.7 14.2 -58.7
40.8
46.4
52.3

10.5 12.2 14.0 15.9 18.0 20.2 -29.0
12.9
15.1
17.6
20.2
22.9
25.9

10.5 12.2 14.0 15.9 18.0 20.2 -41.8
18.6
21.8
25.3
29.0
33.0
37.3

10.5 12.2 14.0 15.9 18.0 20.2 -49.8
22.1
26.0
30.1
34.6
39.3
44.4

9.9
21.2

9.9
31.0

11.2 12.7 14.2 -35.0
24.3
27.6
31.2

11.2 12.7 14.2 -51.3
35.6
40.5
45.7

-30.3 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -74.1
32.9
38.7
44.8
51.5
58.6
66.1
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2e,
3

50

4.4 5.0 5.5
15.8
17.6

6.1
19.5

6.6
21.5

7.3
23.6

-25.8 7.9

9.3
28.0

10.8 12.3 14.0 15.9 17.8 -63.1
32.9
38.2
43.8
49.9
56.3

2e,
3

100

3.6 4.0 4.0
13.7
15.3

4.8
16.9

5.3
18.7

5.8
20.5

-22.4 6.3

7.4
24.4

8.6
28.6

Hipped 1
Roof >
20 to 27 1
degrees

10

6.5 7.3 8.0
11.7
13.0

8.9
14.5

9.7
15.9

10.6 -19.1 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -46.8
17.5
20.8
24.4
28.3
32.5
37.0
41.8

20

6.3 7.0
5.6 10.4
11.6

7.7
12.8

8.4
14.1

9.2
15.5

11.7 13.6 15.6 17.8 20.1 22.5 -41.5
-16.9 10.0 18.4
21.6
25.1
28.8
32.8
37.0

1

50

4.4 -8.6 5.0 -9.6 5.5

6.1
10.6

6.6
11.7

7.3
12.8

-14.0 7.9

9.3
15.3

10.8 12.3 14.0 15.9 17.8 -34.4
17.9
20.8
23.9
27.2
30.7

1

100

3.6 -7.3 4.0 -8.1 4.4

-9.0 4.8

-9.9 5.3

5.8
10.8

-11.9 6.3

7.4
12.9

8.6
15.1

2e, 10
2r, 3

6.5 7.3 8.0
16.2
18.0

8.9
19.9

9.7
22.0

10.6 -26.4 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -64.6
24.1
28.7
33.7
39.1
44.9
51.0
57.6

2e, 20
2r, 3

5.6 6.3 7.0
14.4
16.1

7.7
17.8

8.4
19.7

9.2
21.6

-23.6 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -57.8
25.7
30.1
34.9
40.1
45.6
51.5

2e, 50
2r, 3

5.0 5.5
4.4 12.2
13.5

6.1
15.0

6.6
16.5

7.3
18.2

-19.9 7.9

9.3
21.6

10.8 12.3 14.0 15.9 17.8 -48.6
25.4
29.4
33.8
38.4
43.4

2e, 100
2r, 3

3.6 4.0 4.4
10.4
11.6

4.8
12.9

5.3
14.2

5.8
15.6

-17.1 6.3

7.4
18.6

8.6
21.8

9.9
33.2

9.9
17.6

9.9
25.3

11.2 12.7 14.2 -54.8
38.1
43.3
48.9

11.2 12.7 14.2 -29.0
20.2
22.9
25.9

11.2 12.7 14.2 -41.8
29.0
33.0
37.3

Hipped 1
Roof >
27 to 45 1
degrees

10

6.2 6.9 7.7
12.4
13.9

8.5
15.4

9.3
16.9

10.2 -20.3 11.1 13.0 15.1 17.3 19.7 22.2 24.9 -49.8
18.6
22.1
26.0
30.1
34.6
39.3
44.4

20

5.4 6.0 6.7
11.0
12.3

7.4
13.6

8.1
15.0

8.9
16.5

-18.0 9.6

11.3 13.1 15.1 17.1 19.4 21.7 -44.2
19.6
23.0
26.7
30.7
34.9
39.4

1

50

5.4
4.4 -9.2 4.9 10.2

5.9
11.3

6.5
12.5

7.1
13.7

-15.0 7.7

9.1
16.3

10.5 12.1 13.8 15.5 17.4 -36.7
19.2
22.2
25.5
29.0
32.8

1

100

3.6 -7.8 4.0 -8.7 4.4

-9.6 4.8

5.3
10.6

5.8
11.6

-12.7 6.3

7.4
13.8

8.6
16.2

2e

10

6.9 7.7
6.2 14.8
16.5

8.5
18.3

9.3
20.2

10.2 -24.2 11.1 13.0 15.1 17.3 19.7 22.2 24.9 -59.3
22.1
26.3
30.9
35.9
41.2
46.8
52.9

2e

20

5.4 6.0 6.7
11.7
13.0

7.4
14.5

8.1
15.9

8.9
17.5

-19.1 9.6

11.3 13.1 15.1 17.1 19.4 21.7 -46.8
20.8
24.4
28.3
32.5
37.0
41.8

2e

50

4.4 -7.3 4.9 -8.1 5.4

-9.0 5.9

-9.9 6.5

7.1
10.8

-11.9 7.7

9.1
12.9

10.5 12.1 13.8 15.5 17.4 -29.0
15.1
17.6
20.2
22.9
25.9

2e

100

3.6 -7.3 4.0 -8.1 4.4

-9.0 4.8

-9.9 5.3

5.8
10.8

-11.9 6.3

7.4
12.9

8.6
15.1

2r

10

6.2 6.9 7.7
18.7
20.9

8.5
23.1

9.3
25.5

10.2 -30.6 11.1 13.0 15.1 17.3 19.7 22.2 24.9 -75.0
28.0
33.3
39.1
45.4
52.1
59.2
66.9

2r

20

6.0 6.7
5.4 15.7
17.5

7.4
19.4

8.1
21.4

8.9
23.5

-25.7 9.6

11.3 13.1 15.1 17.1 19.4 21.7 -63.0
28.0
32.8
38.1
43.7
49.8
56.2

2r

50

4.4 4.9 5.4
11.7
13.1

5.9
14.5

6.5
16.0

7.1
17.5

-19.2 7.7

9.1
20.9

10.5 12.1 13.8 15.5 17.4 -47.0
24.5
28.4
32.6
37.1
41.9

2r

100

3.6 -8.7 4.0 -9.7 4.4

4.8
10.8

5.3
11.9

5.8
13.1

-14.3 6.3

7.4
15.5

8.6
18.2

3

10

6.2 6.9 7.7
20.0
22.3

8.5
24.7

9.3
27.2

10.2 -32.7 11.1 13.0 15.1 17.3 19.7 22.2 24.9 -80.0
29.9
35.6
41.7
48.4
55.6
63.2
71.4

3

20

5.4 6.0 6.7
15.0
16.8

7.4
18.6

8.1
20.5

8.9
22.5

-24.6 9.6

11.3 13.1 15.1 17.1 19.4 21.7 -60.2
26.7
31.4
36.4
41.8
47.5
53.7

3

50

4.4 -8.7 4.9 -9.7 5.4

5.9
10.8

6.5
11.9

7.1
13.1

-14.3 7.7

9.1
15.5

10.5 12.1 13.8 15.5 17.4 -35.0
18.2
21.2
24.3
27.6
31.2

3

100

3.6 -8.7 4.0 -9.7 4.4

4.8
10.8

5.3
11.9

5.8
13.1

-14.3 6.3

7.4
15.5

8.6
18.2

4

10

8.7 -9.5 9.7 10.8 11.9 13.1 14.3 -15.5 15.5 18.2 21.2 24.3 27.6 31.2 35.0 -37.9
10.6
11.7
12.9
14.2
16.9
19.8
22.9
26.3
30.0
33.8

4

20

8.3 -9.1 9.3 10.3 11.4 12.5 13.6 -14.8 14.8 17.4 20.2 23.2 26.4 29.8 33.4 -36.4
10.1
11.2
12.4
13.6
16.2
19.0
22.0
25.3
28.7
32.4

4

50

7.8 -8.6 8.7 -9.5 9.7

10.7 11.7 12.8 -14.0 13.9 16.3 18.9 21.7 24.7 27.9 31.3 -34.3
10.6
11.7
12.8
15.2
17.9
20.7
23.8
27.1
30.6

4

100

7.4 -8.2 8.3 -9.1 9.2

10.1 11.1 12.1 -13.3 13.2 15.5 18.0 20.6 23.5 26.5 29.7 -32.7
10.1
11.1
12.2
14.5
17.1
19.8
22.7
25.8
29.2

4

500

6.5 -7.3 7.3 -8.1 8.0

-9.0 8.9

5

10

8.7 9.7 10.8 11.9 13.1 14.3 -19.1 15.5 18.2 21.2 24.3 27.6 31.2 35.0 -46.8
11.7
13.0
14.5
15.9
17.5
20.8
24.4
28.3
32.5
37.0
41.8

Wall
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-9.9 9.7

9.9
18.8

9.9
17.6

9.9
21.2

9.9
21.2

11.2 12.7 14.2 -31.1
21.6
24.6
27.8

11.2 12.7 14.2 -29.0
20.2
22.9
25.9

11.2 12.7 31.2 14.2 -35.0
24.3
27.6
-

11.2 12.7 14.2 -35.0
24.3
27.6
31.2

10.6 -11.9 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -29.0
10.8
12.9
15.1
17.6
20.2
22.9
25.9
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5

20

8.3 9.3 10.3 11.4 12.5 13.6 -17.8 14.8 17.4 20.2 23.2 26.4 29.8 33.4 -43.7
10.9
12.2
13.5
14.9
16.3
19.4
22.8
26.4
30.3
34.5
39.0

5

50

7.8 -9.9 8.7 9.7
11.0

10.7 11.7 12.8 -16.1 13.9 16.3 18.9 21.7 24.7 27.9 31.3 -39.5
12.2
13.4
14.7
17.5
20.6
23.9
27.4
31.2
35.2

5

100

7.4 -9.1 8.3 9.2
10.1

10.1 11.1 12.1 -14.8 13.2 15.5 18.0 20.6 23.5 26.5 29.7 -36.3
11.2
12.4
13.6
16.1
19.0
22.0
25.2
28.7
32.4

5

500

6.5 -7.3 7.3 -8.1 8.0

-9.0 8.9

-9.9 9.7

EFFECTIVE WIND AREA
(feet 2)

110

ZONE

ULTIMATE DESIGN WIND SPEED, VULT (mph)
115

120

130

140

150

160

170

180

1

10

10.0
10.0
10.0
10.0
10.0
9.9
11.2
12.6
14.2
13.0
14.0
15.0
18.0
21.0
24.0
27.0
31.0
35.0

1

20

10.0

10.0
10.0
10.0
10.0
9.2
10.6
11.9
13.3
12.0
13.0
15.0
17.0
20.0
23.0
26.0
30.0
34.1

1

50

10.0

10.0
10.0
10.0
10.0
8.5
10.0
10.8
12.2
12.0
13.0
14.0
17.0
19.0
22.0
26.0
29.0
32.9

1

100

10.0

10.0
10.0
10.0
10.0
7.8
10.0
10.0
11.3
11.0
13.0
14.0
16.0
19.0
22.0
25.0
28.0
32.0

2

10

10.0

10.0
10.0
10.0
10.0
9.9
11.2
12.6
14.2
21.0
23.0
26.0
30.0
35.0
40.0
46.0
52.0
58.7

2

20

10.0

10.0
10.0
10.0
10.0
9.2
10.6
11.9
13.3
19.0
21.0
23.0
27.0
31.0
36.0
41.0
46.0
52.4

2

50

10.0

10.0
10.0
10.0
10.0
8.5
10.0
10.8
12.2
16.0
18.0
19.0
23.0
26.0
30.0
34.0
39.0
44.1

2

100

10.0

10.0
10.0
10.0
10.0
7.8
10.0
10.0
11.3
14.0
15.0
16.0
19.0
22.0
26.0
30.0
33.0
37.9

3

10

10.0

10.0
10.0
10.0
10.0
9.9
11.2
12.6
14.2
33.0
36.0
39.0
46.0
53.0
61.0
69.0
78.0
88.3

3

20

10.0

10.0
10.0
10.0
10.0
9.2
10.6
11.9
13.3
27.0
29.0
32.0
38.0
44.0
50.0
57.0
65.0
73.1

3

50

10.0

10.0
10.0
10.0
10.0
8.5
10.0
10.8
12.2
19.0
21.0
23.0
27.0
32.0
36.0
41.0
47.0
53.1

3

100

10.0

10.0
10.0
10.0
10.0
7.8
10.0
10.0
11.3
14.0
15.0
16.0
19.0
22.0
26.0
30.0
33.0
37.9

1

10

10.0

10.0
10.0
10.5
12.2
14.0
15.9
17.9
20.2
11.0
13.0
14.0
16.0
19.0
22.0
25.0
28.0
32.0

1

20

10.0

10.0
10.0
10.0
11.1
12.8
14.5
16.4
18.4
11.0
12.0
13.0
16.0
18.0
21.0
24.0
27.0
31.1

1

50

10.0

10.0
10.0
10.0
10.0
11.1
12.7
14.3
16.0
11.0
12.0
13.0
15.0
18.0
20.0
23.0
26.0
29.9

1

100

10.0

10.0
10.0
10.0
10.0
9.9
11.2
12.6
14.2
10.0
11.0
12.0
15.0
17.0
20.0
22.0
25.0
29.0

2

10

10.0

10.0
10.0
10.5
12.2
14.0
15.9
17.9
20.2
20.0
22.0
24.0
29.0
33.0
38.0
44.0
49.0
55.8

2

20

10.0

10.0
10.0
10.0
11.1
12.8
14.5
16.4
18.4
19.0
20.0
22.0
26.0
31.0
35.0
40.0
45.0
51.2

2

50

10.0

10.0
10.0
10.0
10.0
11.1
12.7
14.3
16.0
16.0
18.0
20.0
23.0
27.0
31.0
35.0
40.0
45.4

2

100

10.0

10.0
10.0
10.0
10.0
9.9
11.2
12.6
14.2
15.0
16.0
18.0
21.0
24.0
28.0
32.0
36.0
40.9

3

10

10.0

10.0
10.0
10.5
12.2
14.0
15.9
17.9
20.2
30.0
33.0
36.0
43.0
49.0
57.0
65.0
73.0
82.4

3

20

10.0

10.0
10.0
10.0
11.1
12.8
14.5
16.4
18.4
28.0
31.0
34.0
40.0
46.0
53.0
60.0
68.0
77.0

3

50

10.0

10.0
10.0
10.0
10.0
11.1
12.7
14.3
16.0
26.0
28.0
31.0
36.0
42.0
48.0
55.0
62.0
69.9

3

100

10.0

10.0
10.0
10.0
10.0
9.9
11.2
12.6
14.2
24.0
26.0
28.0
33.0
39.0
44.0
51.0
57.0
64.6

1

10

11.9

13.1
14.2
16.7
19.4
22.2
25.3
28.5
32.0
13.0
14.0
15.0
18.0
21.0
24.0
27.0
31.0
35.0

1

20

11.6

12.7
13.8
16.2
18.8
21.6
24.6
27.7
31.1
12.0
13.0
14.0
17.0
20.0
23.0
26.0
29.0
33.2

Roof 0 to 7 degrees

Roof > 7 to 27 degrees

10.6 -11.9 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -29.0
10.8
12.9
15.1
17.6
20.2
22.9
25.9
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Roof > 27 to 45

1

50

11.2

12.2
13.3
15.6
18.1
20.8
23.6
26.7
29.9
11.0
12.0
13.0
16.0
18.0
21.0
24.0
27.0
30.8

1

100

10.9

11.9
12.9
15.1
17.6
20.2
22.9
25.9
29.0
10.0
11.0
12.0
15.0
17.0
20.0
22.0
25.0
29.0

2

10

11.9

13.1
14.2
16.7
19.4
22.2
25.3
28.5
32.0
15.0
16.0
18.0
21.0
24.0
28.0
32.0
36.0
40.9

2

20

11.6

12.7
13.8
16.2
18.8
21.6
24.6
27.7
31.1
14.0
16.0
17.0
20.0
23.0
27.0
30.0
34.0
39.1

2

50

11.2

12.2
13.3
15.6
18.1
20.8
23.6
26.7
29.9
13.0
15.0
16.0
19.0
22.0
25.0
29.0
32.0
36.8

2

100

10.9

11.9
12.9
15.1
17.6
20.2
22.9
25.9
29.0
13.0
14.0
15.0
18.0
21.0
24.0
27.0
31.0
35.0

3

10

11.9

13.1
14.2
16.7
19.4
22.2
25.3
28.5
32.0
15.0
16.0
18.0
21.0
24.0
28.0
32.0
36.0
40.9

3

20

11.6

12.7
13.8
16.2
18.8
21.6
24.6
27.7
31.1
14.0
16.0
17.0
20.0
23.0
27.0
30.0
34.0
39.1

3

50

11.2

12.2
13.3
15.6
18.1
20.8
23.6
26.7
29.9
13.0
15.0
16.0
19.0
22.0
25.0
29.0
32.0
36.8

3

100

10.9

11.9
12.9
15.1
17.6
20.2
22.9
25.9
29.0
13.0
14.0
15.0
18.0
21.0
24.0
27.0
31.0
35.0

4

10

13.1

14.3
15.5
18.2
21.2
24.3
27.7
31.2
35.0
14.0
15.0
16.0
19.0
22.0
26.0
30.0
33.0
37.9

4

20

12.5

13.6
14.8
17.4
20.2
23.2
26.4
29.7
33.4
13.0
14.0
16.0
19.0
22.0
25.0
28.0
32.0
36.4

4

50

11.7

12.8
13.9
16.3
19.0
21.7
24.7
27.9
31.3
12.0
14.0
15.0
17.0
20.0
23.0
27.0
30.0
34.3

4

100

11.1

12.1
13.2
15.5
18.0
20.6
23.5
26.5
29.8 32.7
12.0
13.0
14.0
17.0
19.0
22.0
25.0
29.0

4

500

10.0

10.6
11.6
13.6
15.8
18.1
20.6
23.2
26.1
10.0
11.0
12.0
15.0
17.0
20.0
22.0
25.0
29.0

5

10

13.1

14.3
15.5
18.2
21.2
24.3
27.7
31.2
35.0
17.0
19.0
20.0
24.0
28.0
32.0
37.0
41.0
46.8

5

20

12.5

13.6
14.8
17.4
20.2
23.2
26.4
29.7
33.4
16.0
17.0
19.0
22.0
26.0
30.0
34.0
39.0
43.7

5

50

11.7

12.8
13.9
16.3
19.0
21.7
24.7
27.9
31.3
14.0
16.0
17.0
20.0
23.0
27.0
31.0
35.0
39.5

5

100

11.1

12.1
13.2
15.5
18.0
20.6
23.5
26.5
29.8
13.0
14.0
16.0
19.0
22.0
25.0
28.0
32.0
36.4

5

500

10.0

10.6
11.6
13.6
15.8
18.1
20.6
23.2
26.1
10.0
11.0
12.0
15.0
17.0
20.0
22.0
25.0
29.0

degrees

Wall

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m 2 , 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa.
a. The effective wind area shall be equal to the span length multiplied by an effective width. This width shall be permitted to be not less than one-third the span length.
For cladding fasteners, the effective wind area shall not be greater than the area that is tributary to an individual fastener.
b. For effective areas between those given, the load shall be interpolated or the load associated with the lower effective area shall be used.
c. Table values shall be adjusted for height and exposure by multiplying by the adjustment coefficient in Table R301.2(3).
d. See Figure R301.2(7) for location of zones.
e. Plus and minus signs signify pressures acting toward and away from the building surfaces.
f. Positive and negative design wind pressures shall not be less than 10 psf.
g. Where the ratio of the building mean roof height to the building length or width is less than 0.8, uplift loads are allowed to be calculated in accordance with ASCE 7.
TABLE R301.2 (3)
HEIGHT AND EXPOSURE ADJUSTMENT COEFFICIENTS FOR TABLE R301.2(2)
MEAN ROOF HEIGHT

EXPOSURE
B

C

D

15

0.821.00

1.21

1.47

20

0.891.00

1.29

1.55

25

0.941.00

1.35

1.61

30

1.00

1.40

1.66

35

1.05

1.45

1.70
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40

1.09

1.49

1.74

45

1.12

1.53

1.78

50

1.16

1.56

1.81

55

1.19

1.59

1.84

60

1.22

1.62

1.87

Delete and substitute as follows:
FIGURE R301.2(4)A
A ULTIMATE DESIGN WIND SPEEDS
(Existing code figure not shown for clarity)

Reason: This proposal coordinates the wind design criteria in the IRC with the soon to be published 2016 Edition of ASCE 7. As of the submission date of this code
change proposal, the ASCE 7 Standards Committee has completed the committee balloting on the technical changes. The document designated ASCE 7 Minimum
Design Loads and Associated Criteria for Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public
Comment Hearing for Group B in October 2016. Any person interested in obtaining a public comment copy of ASCE 7-16 may do so by contacting James Neckel at
ASCE (jneckel@asce.org).
There are two primary proposed changes to the IRC for coordination with the revised wind loading criteria in ASCE 7-16 - new basic wind speed map for Risk
Category II buildings and revised roof component and cladding loads for buildings with mean roof heights less than or equal to 60 feet. In ASCE 7-16, wind speeds in
non-hurricane prone areas of the contiguous United States have been revised using contours to better reflect regional variations in the extreme wind climate. Point
values are provided to aid interpolation, in a style similar to that used in the ASCE 7 seismic hazard maps. Summaries of the data and methods used to estimate both
the non-hurricane and hurricane wind speeds are provided in the commentary to Chapter 26 in ASCE 7-16. The wind speeds in the hurricane-prone region have not
changed from ASCE 7-10. Revised Figure R301.2(4)A reflects the wind speed map in ASCE 7-16 for Risk Category II buildings.
The simplified component and cladding loads in Table R301.2(2) are proposed to be revised for correlation with the new roof component and cladding loads for
buildings with mean roof heights less than or equal to 60 feet. The roof zones and pressure coefficients in Figure 30.4-2 (Figures 30.4-2A through 30.4-2I) have been
revised based on an analysis of an extensive wind tunnel database. All source data used in the study are publicly accessible through the National Institute of
Standards and Technology's website. Compared to previous versions of ASCE 7, the pressure coefficients have been increased, and are now more consistent with
coefficients for buildings higher than 60 ft. Roof zone sizes are also modified from those of earlier versions in order to minimize the increase of pressure coefficients in
zones 1 and 2. The data indicate that for these low-rise buildings, the size of the roof zones depend primarily on the building height, h. The GCp values given in
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Figures 30.4-2A through 30.4-2I are associated with wind tunnel tests performed in both Exposures B and C. For Figure 30.4-2A, the coefficients apply equally to
Exposure B and C, based on wind tunnel data that show insignificant differences in (GCp) for Exposures B and C. Consequently, the truncation for Kz in Table 30.3-1
of ASCE 7-10 is not required for buildings below 30 ft, and the lower Kz values may be used as shown revised in Figure R301.2(3) of the IRC.

Cost Impact: Will increase the cost of construction
Component and cladding loads for roofs on buildings with mean roof heights less than or equal to 60 feet are higher for some roof slopes and zones than similar roof
slopes and zones in Table R301.2(2) in the 2015 IRC. Construction costs will increase for roofing products and decking for some areas of the country.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee balloting on the technical changes. The
document designated ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures is expected to be completed, published, and
available for purchase prior to the ICC Public Comment Hearing for Group B in October 2016. Any person interested in obtaining a public comment copy of ASCE 716 may do so by contacting James Neckel at ASCE (jneckel@asce.org).

RB20-16 : R301.2-STAFFORD12555

Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There are too many problems with this proposal. It limits choices of roof covering, the standard development is not complete yet and we need to wait
for that to happen, and it appears to be a major cost increase.
Assembly Motion:
Online Vote Results:

As Submitted
Failed

Support: 28.23% (70) Oppose: 71.77% (178)
Assembly Action:

None

Individual Consideration Agenda
Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve as Submitted.
Commenter's Reason: The proposed change is meant to bring the IRC in line with ASCE 7-16 regarding wind load on low rise structures. The opponents of the
proposal are concerned that the revised wind roof load values for low rise structures are unfavorable for their industry. However, the revised values are based on the
latest research independent, i.e. not industry funded, organizations and reflect the current state of knowledge among wind load professionals. The committee
reasoning for disapproving the proposal include the standard not being complete, which is incorrect since the sections dealing with the proposed change have been
balloted and are final. Another reason given for disapproval is that the choice of roof materials is limited by the proposal. This is only true if the roof materials are not
capable of withstanding the design roof wind loads, in which case they should be restricted. The original proposal should be approved as submitted to ensure that the
IRC reflects the properly technically vetted wind load criteria developed in the ANSI accredited ASCE standards development process.

Public Comment 2:
Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety; Jennifer Goupil, representing American Society of Civil Engineers
(jgoupil@asce.org); Don Scott, Representing NCSEA Wind Engineering Committee, representing National Council of Structural Engineers Associations
(dscott@pcs-structural.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:

2015 International Residential Code
TABLE R301.2 (2)
COMPONENT AND CLADDING LOADS FOR A BUILDING WITH A MEAN ROOF HEIGHT OF 30 FEET LOCATED IN EXPOSURE B (ASD) (psf)
Zone Effective Ultimate Design Wind Speed, Vult
Wind
90
95
100
105
110
115
Areas
Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg
2
(feet )

120

130

140

150

160

170

a, b, c, d, e, f

180

Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg

Flat and 1
Gable
Roof 0 to 1
7
degrees

10

4.0 4.4 4.8
3.6 13.9
15.5
17.2

5.3
19.0

5.8
20.8

6.3
22.7

7.4
24.8

8.6
29.1

9.9
33.7

11.2 12.7 14.2 38.7
44.0
49.7
55.7

20

3.3 3.7 4.1 4.5
12.4
13.8
15.3

5.0
16.8

5.4
18.5

5.9
20.2

7.0
22.0

8.1
25.8

9.3
29.9

10.5 11.9 13.3 -49.5
34.4
39.1
44.1

1

50

3.0 3.4 3.8 4.1
10.3
11.5
12.7

4.5
14.0

5.0
15.4

-16.8 5.4

6.3
18.3

7.4
21.5

8.4
24.9

9.6
28.6

10.8 12.2 -41.2
32.5
36.7

1

100

2.8 -8.7 3.1 -9.7 3.5 3.8
10.8

4.2
11.9

4.6
13.1

-14.3 5.0

5.9
15.5

6.8
18.2

7.8
21.2

8.9
24.3

10.0 11.3 -35.0
27.6
31.2

2

10

3.6 4.0 4.4 4.8
18.4
20.5
22.7

5.3
25.0

5.8
27.4

-30.0 6.3

7.4
32.7

8.6
38.3

9.9
44.5

11.2 12.7 14.2 -73.5
51.0
58.1
65.6
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2

20

3.3 3.7 4.1 4.5
16.4
18.2
20.2

5.0
22.3

5.4
24.5

-26.7 5.9

7.0
29.1

8.1
34.2

9.3
39.6

10.5 11.9 13.3 -65.5
45.5
51.8
58.4

2

50

3.4 3.8 4.1
3.0 13.7
15.3
16.9

4.5
18.7

5.0
20.5

-22.4 5.4

6.3
24.4

7.4
28.6

8.4
33.2

9.6
38.1

10.8 12.2 -54.8
43.3
48.9

2

100

3.1 3.5 3.8
2.8 11.7
13.0
14.5

4.2
15.9

4.6
17.5

-19.1 5.0

5.9
20.8

6.8
24.4

7.8
28.3

8.9
32.5

10.0 11.3 -46.8
37.0
41.8

3

10

3.6 4.0 4.4 4.8
25.0
27.9
30.9

5.3
34.1

5.8
37.4

-40.9 6.3

7.4
44.5

8.6
52.2

9.9
60.6

11.2 12.7 14.2 69.6
79.1
89.4
100.2

3

20

3.7 4.1 4.5
3.3 21.0
23.4
26.0

5.0
28.6

5.4
31.4

-34.4 5.9

7.0
37.4

8.1
43.9

9.3
50.9

10.5 11.9 13.3 -84.2
58.4
66.5
75.1

3

50

3.0 3.4 3.8 4.1
15.7
17.5
19.4

4.5
21.4

5.0
23.5

-25.6 5.4

6.3
27.9

7.4
32.8

8.4
38.0

9.6
43.6

10.8 12.2 -62.8
49.6
56.0

3

100

3.1 3.5 3.8
2.8 11.7
13.0
14.5

4.2
15.9

4.6
17.5

-19.1 5.0

5.9
20.8

6.8
24.4

7.8
28.3

8.9
32.5

10.0 11.3 -46.8
37.0
41.8

7.3 8.0 8.9
6.5 16.2
18.0
19.9

9.7
22.0

10.6 11.6 13.6 15.8 18.1 20.6 23.3 26.1 24.1
26.4
28.7
33.7
39.1
44.9
51.0
57.6
64.6

5.6 6.3 7.0 7.7
16.2
18.0
19.9

8.4
22.0

9.2
24.1

-26.4 10.0 11.7 13.6 15.6 17.8 20.1 22.5 28.7
33.7
39.1
44.9
51.0
57.6
64.6

1, 2e 50

4.4 -9.9 5.0 5.5 6.1
11.0
12.2

6.6
13.4

7.3
14.7

-16.1 7.9

9.3
17.5

10.8 12.3 14.0 15.9 17.8 -39.4
20.6
23.8
27.4
31.1
35.2

1, 2e 100

3.6 -5.0 4.0 -5.6 4.4 -6.2 4.8

-6.9 5.3

-7.5 5.8

-8.2

-9.0 7.4

8.6
10.5

2n,
2r,
3e

10

6.5 7.3 8.0 8.9
23.6
26.3
29.1

9.7
32.1

10.6 -38.5 11.6 41.9 13.6 15.8 18.1 20.6 23.3 26.1 -94.2
35.2
49.2
57.0
65.4
74.5
84.1

2n,
2r,
3e

20

6.3 7.0 7.7
5.6 20.3
22.7
25.1

8.4
27.7

9.2
30.4

-33.2 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -81.4
36.2
42.4
49.2
56.5
64.3
72.6

2n,
2r,
3e

50

6.1
4.4 5.0 5.5 16.0
17.9
19.8

6.6
21.8

7.3
24.0

-26.2 7.9

9.3
28.5

10.8 12.3 14.0 15.9 17.8 -64.2
33.5
38.8
44.6
50.7
57.2

2n,
2r,
3e

100

3.6 4.0 4.4 4.8
12.8
14.3
15.8

5.3
17.4

5.8
19.1

-20.9 6.3

7.4
22.8

8.6
26.7

3r

10

6.5 7.3 8.0 8.9
28.0
31.2
34.6

9.7
38.1

10.6 -45.7 11.6 13.6 15.8 18.1 20.6 23.3 26.1 41.8
49.8
58.4
67.8
77.8
88.5
99.9
112.0

3r

20

5.6 6.3 7.0 7.7
24.0
26.7
29.6

8.4
32.7

9.2
35.9

-39.2 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -96.0
42.7
50.1
58.1
66.7
75.9
85.6

3r

50

4.4 5.0 5.5 6.1
18.7
20.8
23.1

6.6
25.4

7.3
27.9

30.5 7.9
-

9.3
33.2

10.8 12.3 14.0 15.9 17.8 -74.7
39.0
45.2
51.9
59.0
66.6

3r

100

3.6 4.0 4.4 4.8
14.7
16.3
18.1

5.3
20.0

5.8
21.9

6.3
24.00

7.4
26.1

8.6
30.6

Gable
1,
10
Roof >
2e
20 to 27
degrees 1, 2e 20

6.5 7.3 8.0 8.9
12.4
13.9
15.4

9.7
16.9

10.6 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -49.9
18.6
20.3
22.1
26.0
30.1
34.6
39.3
44.4

5.6 6.3 7.0 7.7
12.4
13.9
15.4

8.4
16.9

9.2
18.6

-20.3 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -49.8
22.1
26.0
30.1
34.6
39.3
44.4

1, 2e 50

4.4 5.0 5.5 6.1
10.6
11.8
13.1

6.6
14.4

7.3
15.8

-17.3 7.9

Gable
1,
10
Roof > 7 2e
to 20
1, 2e 20
degrees
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6.3

9.3
18.8

9.9
12.2

9.9
31.0

9.9
35.5

12.7 11.2 14.2 -20.2
14.0
15.9
18.0

11.2 12.7 14.2 -51.3
35.6
40.5
45.7

11.2 12.7 14.2 -58.7
40.8
46.4
52.3

10.8 12.3 14.0 15.9 17.8 -42.4
22.1
25.6
29.4
33.5
37.8
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Gable
Roof >
27 to 45
degrees

1, 2e 100

3.6 -9.1 4.0 4.4 4.8
10.2
11.3

5.3
12.4

5.8
13.6

2n,
2r,
3e

10

6.5 7.3 8.0 8.9
19.9
22.1
24.5

9.7
27.0

10.6 -32.4 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -79.4
29.7
35.3
41.4
48.0
55.2
62.8
70.8

2n,
2r,
3e

20

5.6 6.3 7.0 7.7
17.4
19.4
21.5

8.4
23.7

9.2
26.0

-28.4 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -69.6
31.0
36.3
42.1
48.4
55.0
62.1

2n,
2r,
3e

50

4.4 5.0 5.5 6.1
14.2
15.8
17.5

6.6
19.3

7.3
21.1

-23.1 7.9

9.3
25.2

10.8 12.3 14.0 15.9 17.8 -56.6
29.5
34.2
39.3
44.7
50.5

2n,
2r,
3e

100

3.6 4.0 4.4 4.8
11.7
13.0
14.5

5.3
15.9

5.8
17.5

-19.1 6.3

7.4
20.8

8.6
24.4

3r

10

6.5 7.3 8.0 8.9
23.6
26.3
29.1

9.7
32.1

10.6 -38.5 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -94.2
35.2
41.9
49.2
57.0
65.4
74.5
84.1

3r

20

5.6 6.3 7.0 7.7
19.9
22.1
24.5

8.4
27.0

9.2
29.7

-32.4 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -79.4
35.3
41.4
48.0
55.2
62.8
70.8

3r

50

4.4 5.0 5.5 6.1
14.7
16.3
18.1

6.6
20.0

7.3
21.9

-24.0 7.9

9.3
26.1

10.8 12.3 14.0 15.9 17.8 -58.7
30.6
35.5
40.8
46.4
52.3

3r

100

3.6 4.0 4.4 4.8
14.7
16.3
18.1

5.3
20.0

5.8
21.9

-24.0 6.3

7.4
26.1

8.6
30.6

1,
2e,
2r

10

8.0 8.9 9.9 10.9 12.0 13.1 14.2 16.7 19.4 22.2 25.3 28.5 32.0 14.7
16.3
18.1
20.0
21.9
24.0
26.1
30.6
35.5
40.8
46.4
52.3
58.7

1,
2e,
2r

20

7.1 7.9 8.8 9.7
12.4
13.9
15.4

10.6 11.6 -20.3 12.6 14.8 17.2 19.8 22.5 25.4 28.5 -49.8
16.9
18.6
22.1
26.0
30.1
34.6
39.3
44.4

1,
2e,
2r

50

5.9 -9.5 6.6 7.3 8.1
10.6
11.7

8.9
12.9

9.7
14.2

16.5 18.7 21.1 23.7 -37.9
-15.5 10.5 12.4 14.3 16.9
19.8
22.9
26.3
30.0
33.8

1,
2e,
2r

100

5.0 -7.3 5.6 -8.1 6.2 -9.0 6.9

-9.9 7.5

8.2
10.8

-11.9 9.0

2n,
3r

10

8.0 8.9 9.9 10.9 12.0 13.1 -26.4 14.2 16.7 19.4 22.2 25.3 28.5 32.0 -64.6
16.2
18.0
19.9
22.0
24.1
28.7
33.7
39.1
44.9
51.0
57.6

2n,
3r

20

7.1 7.9 8.8 9.7
14.4
16.1
17.8

10.6 11.6 -23.6 12.6 14.8 17.2 19.8 22.5 25.4 28.5 -57.8
19.7
21.6
25.7
30.1
34.9
40.1
45.6
51.5

2n,
3r

50

5.9 6.6 7.3 8.1
12.2
13.5
15.0

8.9
16.5

9.7
18.2

-19.9 10.5 12.4 14.3 16.5 18.7 21.1 23.7 -48.6
21.6
25.4
29.4
33.8
38.4
43.4

2n,
3r

100

5.0 5.6 6.2 6.9
10.4
11.6
12.9

7.5
14.2

8.2
15.6

-17.1 9.0

3e

10

8.0 8.9 9.9 10.9 12.0 13.1 -32.4 14.2 16.7 19.4 22.2 25.3 28.8 32.0 -79.4
19.9
22.1
24.5
27.0
29.7
35.3
41.4
48.0
55.2
62.8
70.8

3e

20

7.1 7.9 8.8 9.7
17.6
19.6
21.8

10.6 11.6 -28.8 12.6 14.8 17.2 19.8 22.5 25.4 28.5 -70.5
24.0
26.3
31.3
36.8
42.7
49.0
55.7
62.9

3e

50

5.9 6.6 7.3 8.1
14.7
16.3
18.1

8.9
20.0

9.7
21.9

-24.0 10.5 12.4 14.3 16.6 18.7 21.1 23.7 -58.7
26.1
30.6
35.5
40.8
46.4
52.3

3e

100

5.0 5.6 6.2 6.9
12.4
13.9
15.4

7.5
16.9

8.2
18.6

-20.3 9.0

10

6.5 7.3 8.0 8.9
14.7
16.3
18.1

9.7
20.0

10.6 11.6 13.6 15.8 18.1 20.6 23.3 26.1 21.9
24.0
26.1
30.6
35.5
40.8
46.4
52.3
58.7

Hipped 1
Roof > 7
to 20
degrees g
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-14.9 6.3

7.4
16.2

8.6
19,0

9.9
22.1

9.9
28.3

9.9
35.5

11.2 12.7 14.2 -36.5
25.3
28.8
32.5

11.2 12.7 14.2 -46.8
32.5
37.0
41.8

11.2 12.7 14.2 -58.7
40.8
46.4
52.3

10.5 12.2 14.0 15.9 18.0 20.2 -29.0
12.9
15.1
17.6
20.2
22.9
25.9

10.5 12.2 14.0 15.9 18.0 20.2 -41.8
18.6
21.8
25.3
29.0
33.0
37.3

10.5 12.2 14.0 15.9 18.0 20.2 -49.8
22.1
26.0
30.1
34.6
39.3
44.4
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1

20

5.6 6.3 7.0 7.7
14.7
16.3
18.1

8.4
20.0

9.2
21.9

-24.0 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -58.7
26.1
30.6
35.5
40.8
46.4
52.3

1

50

4.4 5.0 5.5 6.1
11.3
12.6
14.0

6.6
15.4

7.3
16.9

-18.5 7.9

9.3
20.2

10.8 12.3 14.0 15.9 17.8 -45.3
23.7
27.4
31.5
35.8
40.4

1

100

3.6 -8.7 4.0 -9.7 4.4 4.8
10.8

5.3
11.9

5.8
13.1

-14.3 6.3

7.4
15.5

8.6
18.2

2r

10

6.5 7.3 8.0 8.9
19.1
21.3
23.6

9.7
26.0

10.6 -31.2 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -76.5
28.6
34.0
39.9
46.3
53.1
60.4
68.2

2r

20

5.6 6.3 7.0 7.7
17.2
19.2
21.3

8.4
23.4

9.2
25.7

-28.1 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -68.9
30.6
35.9
41.7
47.9
54.4
61.5

2r

50

4.4 5.0 5.5 6.1
14.7
16.4
18.2

20.0 6.6
-

7.3
22.0

-24.0 7.9

9.3
26.1

10.8 12.3 14.0 15.9 17.8 -58.8
30.7
35.6
40.9
46.5
52.5

2r

100

3.6 4.0 4.4 4.8
12.8
14.3
15.8

5.3
17.4

5.8
19.1

-20.9 6.3

7.4
22.8

8.6
26.7

2e,
3

10

6.5 7.3 8.0 8.9
20.6
22.9
25.4

9.7
28.0

10.6 -33.6 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -82.4
30.8
36.6
43.0
49.8
57.2
65.1
73.5

2e,
3

20

5.6 6.3 7.0 7.7
18.5
20.6
22.9

8.4
25.2

9.2
27.7

-30.3 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -74.1
32.9
38.7
44.8
51.5
58.6
66.1

2e, 3 50

4.4 5.0 5.5 6.1
15.8
17.6
19.5

6.6
21.5

7.3
23.6

-25.8 7.9

9.3
28.0

10.8 12.3 14.0 15.9 17.8 -63.1
32.9
38.2
43.8
49.9
56.3

2e,
3

100

3.6 4.0 4.0 4.8
13.7
15.3
16.9

5.3
18.7

5.8
20.5

-22.4 6.3

7.4
24.4

8.6
28.6

10

6.5 7.3 8.0 8.9
11.7
13.0
14.5

9.7
15.9

23.3 26.1 10.6 11.6 13.6 15.8 18.1 20.6 37.0
41.8
46.8
17.5
19.1
20.8
24.4
28.3
32.5

20

5.6 6.3 7.0 7.7
10.4
11.6
12.8

8.4
14.1

9.2
15.5

-16.9 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -41.5
18.4
21.6
25.1
28.8
32.8
37.0

1

50

4.4 -8.6 5.0 -9.6 5.5 6.1
10.6

6.6
11.7

7.3
12.8

-14.0 7.9

9.3
15.3

10.8 12.3 14.0 15.9 17.8 -34.4
17.9
20.8
23.9
27.2
30.7

1

100

3.6 -7.3 4.0 -8.1 4.4 -9.0 4.8

-9.9 5.3

5.8
10.8

-11.9 6.3

7.4
12.9

8.6
15.1

2e, 10
2r, 3

6.5 7.3 8.0 8.9
16.2
18.0
19.9

9.7
22.0

10.6 -26.4 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -64.6
24.1
28.7
33.7
39.1
44.9
51.0
57.6

2e, 20
2r, 3

5.6 6.3 7.0 7.7
14.4
16.1
17.8

8.4
19.7

9.2
21.6

-23.6 10.0 11.7 13.6 15.6 17.8 20.1 22.5 -57.8
25.7
30.1
34.9
40.1
45.6
51.5

2e, 50
2r, 3

4.4 5.0 5.5 6.1
12.2
13.5
15.0

6.6
16.5

7.3
18.2

-19.9 7.9

9.3
21.6

10.8 12.3 14.0 15.9 17.8 -48.6
25.4
29.4
33.8
38.4
43.4

2e, 100
2r, 3

3.6 4.0 4.4 4.8
10.4
11.6
12.9

5.3
14.2

5.8
15.6

-17.1 6.3

7.4
18.6

8.6
21.8

Hipped 1
Roof >
20 to 27 1
degrees

9.9
21.2

9.9
31.0

9.9
33.2

9.9
17.6

9.9
25.3

11.2 12.7 14.2 -35.0
24.3
27.6
31.2

11.2 12.7 14.2 -51.3
35.6
40.5
45.7

11.2 12.7 14.2 -54.8
38.1
43.3
48.9

11.2 12.7 14.2 -29.0
20.2
22.9
25.9

11.2 12.7 14.2 -41.8
29.0
33.0
37.3

Hipped 1
Roof >
27 to 45
degrees 1

10

6.2 6.9 7.7 8.5
12.4
13.9
15.4

9.3
16.9

10.2 11.1 13.0 15.1 17.3 19.7 22.2 24.9 18.6
20.3
22.1
26.0
30.1
34.6
39.3
44.4
49.8

20

5.4 6.0 6.7 7.4
11.0
12.3
13.6

8.1
15.0

8.9
16.5

-18.0 9.6

11.3 13.1 15.1 17.1 19.4 21.7 -44.2
19.6
23.0
26.7
30.7
34.9
39.4

1

50

4.4 -9.2 4.9 5.4 5.9
10.2
11.3

6.5
12.5

7.1
13.7

-15.0 7.7

9.1
16.3
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10.5 12.1 13.8 15.5 17.4 -36.7
19.2
22.2
25.5
29.0
32.8
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Wall

1

100

3.6 -7.8 4.0 -8.7 4.4 -9.6 4.8

5.3
10.6

5.8
11.6

2e

10

6.2 6.9 7.7 8.5
14.8
16.5
18.3

9.3
20.2

10.2 -24.2 11.1 13.0 15.1 17.3 19.7 22.2 24.9 -59.3
22.1
26.3
30.9
35.9
41.2
46.8
52.9

2e

20

5.4 6.0 6.7 7.4
11.7
13.0
14.5

8.1
15.9

8.9
17.5

-19.1 9.6

11.3 13.1 15.1 17.1 19.4 21.7 -46.8
20.8
24.4
28.3
32.5
37.0
41.8

2e

50

4.4 -7.3 4.9 -8.1 5.4 -9.0 5.9

-9.9 6.5

7.1
10.8

-11.9 7.7

9.1
12.9

10.5 12.1 13.8 15.5 17.4 -29.0
15.1
17.6
20.2
22.9
25.9

2e

100

3.6 -7.3 4.0 -8.1 4.4 -9.0 4.8

-9.9 5.3

5.8
10.8

-11.9 6.3

7.4
12.9

8.6
15.1

2r

10

6.2 6.9 7.7 8.5
18.7
20.9
23.1

9.3
25.5

10.2 -30.6 11.1 13.0 15.1 17.3 19.7 22.2 24.9 -75.0
28.0
33.3
39.1
45.4
52.1
59.2
66.9

2r

20

5.4 6.0 6.7 7.4
15.7
17.5
19.4

8.1
21.4

8.9
23.5

-25.7 9.6

11.3 13.1 15.1 17.1 19.4 21.7 -63.0
28.0
32.8
38.1
43.7
49.8
56.2

2r

50

4.4 4.9 5.4 5.9
11.7
13.1
14.5

6.5
16.0

7.1
17.5

-19.2 7.7

9.1
20.9

10.5 12.1 13.8 15.5 17.4 -47.0
24.5
28.4
32.6
37.1
41.9

2r

100

3.6 -8.7 4.0 -9.7 4.4 4.8
10.8

5.3
11.9

5.8
13.1

-14.3 6.3

7.4
15.5

8.6
18.2

3

10

6.2 6.9 7.7 8.5
20.0
22.3
24.7

9.3
27.2

10.2 -32.7 11.1 13.0 15.1 17.3 19.7 22.2 24.9 -80.0
29.9
35.6
41.7
48.4
55.6
63.2
71.4

3

20

5.4 6.0 6.7 7.4
15.0
16.8
18.6

8.1
20.5

8.9
22.5

-24.6 9.6

11.3 13.1 15.1 17.1 19.4 21.7 -60.2
26.7
31.4
36.4
41.8
47.5
53.7

3

50

4.4 -8.7 4.9 -9.7 5.4 5.9
10.8

6.5
11.9

7.1
13.1

-14.3 7.7

9.1
15.5

10.5 12.1 13.8 15.5 17.4 -35.0
18.2
21.2
24.3
27.6
31.2

3

100

4.8
3.6 -8.7 4.0 -9.7 4.4 10.8

5.3
11.9

5.8
13.1

-14.3 6.3

7.4
15.5

8.6
18.2

4

10

8.7 -9.5 9.7 10.8 11.9 13.1 14.3 -15.5 15.5 18.2 21.2 24.3 27.6 31.2 35.0 10.6
11.7
12.9
14.2
16.9
19.8
22.9
26.3
30.0
33.8
37.9

4

20

8.3 -9.1 9.3 10.3 11.4 12.5 13.6 -14.8 14.8 17.4 20.2 23.2 26.4 29.8 33.4 -36.4
10.1
11.2
12.4
13.6
16.2
19.0
22.0
25.3
28.7
32.4

4

50

7.8 -8.6 8.7 -9.5 9.7 10.7 11.7 12.8 -14.0 13.9 16.3 18.9 21.7 24.7 27.9 31.3 -34.3
10.6
11.7
12.8
15.2
17.9
20.7
23.8
27.1
30.6

4

100

7.4 -8.2 8.3 -9.1 9.2 10.1 11.1 12.1 -13.3 13.2 15.5 18.0 20.6 23.5 26.5 29.7 -32.7
10.1
11.1
12.2
14.5
17.1
19.8
22.7
25.8
29.2

4

500

6.5 -7.3 7.3 -8.1 8.0 -9.0 8.9

5

10

8.7 9.7 10.8 11.9 13.1 14.3 -19.1 15.5 18.2 21.2 24.3 27.6 31.2 35.0 -46.8
11.7
13.0
14.5
15.9
17.5
20.8
24.4
28.3
32.5
37.0
41.8

5

20

8.3 9.3 10.3 11.4 12.5 13.6 -17.8 14.8 17.4 20.2 23.2 26.4 29.8 33.4 -43.7
10.9
12.2
13.5
14.9
16.3
19.4
22.8
26.4
30.3
34.5
39.0

5

50

7.8 -9.9 8.7 9.7 10.7 11.7 12.8 -16.1 13.9 16.3 18.9 21.7 24.7 27.9 31.3 -39.5
11.0
12.2
13.4
14.7
17.5
20.6
23.9
27.4
31.2
35.2

5

100

7.4 -9.1 8.3 9.2 10.1 11.1 12.1 -14.8 13.2 15.5 18.0 20.6 23.5 26.5 29.7 -36.3
10.1
11.2
12.4
13.6
16.1
19.0
22.0
25.2
28.7
32.4
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-9.9 9.7

-12.7 6.3

7.4
13.8

8.6
16.2

9.9
18.8

9.9
17.6

9.9
21.2

9.9
21.2

11.2 12.7 14.2 -31.1
21.6
24.6
27.8

11.2 12.7 14.2 -29.0
20.2
22.9
25.9

11.2 12.7 31.2 14.2 -35.0
24.3
27.6
-

11.2 12.7 14.2 -35.0
24.3
27.6
31.2

10.6 -11.9 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -29.0
10.8
12.9
15.1
17.6
20.2
22.9
25.9
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5

500

6.5 -7.3 7.3 -8.1 8.0 -9.0 8.9

-9.9 9.7

10.6 -11.9 11.6 13.6 15.8 18.1 20.6 23.3 26.1 -29.0
10.8
12.9
15.1
17.6
20.2
22.9
25.9

Replace the rows for Gable roofs with slopes of 0 to 7 degrees and >7 to 20 degress with the following:
Zone

Effective 90

95

100

105

110

115

120

130

140

150

160

170

180

Wind
Area

Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg

Roof 0 1
to 7
degrees 1

10

3.6 4.0 4.4 4.8 5.3 5.8 6.3 7.4
13.9
15.5
17.2
19.0
20.8
22.7
24.8

8.6
29.1

9.9
33.7

11.2 12.7 14.2 -55.7
38.7
44.0
49.7

20

3.3 3.7 4.1 4.5 5.0 5.4 5.9 7.0
13.0
14.5
16.0
17.7
19.4
21.2
23.1

8.1
27.1

9.3
31.4

10.5 11.9 13.3 -52.0
36.1
41.1
46.4

1

50

3.0 3.4 3.8 4.1 4.5 5.0 5.4 6.3
11.8
13.1
14.5
16.0
17.6
19.2
20.9

7.4
24.5

8.4
28.4

9.6
32.6

10.8 12.2 -47.0
37.1
41.9

1

100

2.8 3.1 3.5 3.8 4.2 4.6 5.0 5.9
10.8
12.1
13.4
14.7
16.2
17.7
19.2

6.8
22.6

7.8
26.2

8.9
30.0

10.0 11.3 -43.3
34.2
38.6

2

10

4.0 4.4 4.8 5.3 5.8 6.3 7.4
3.6 18.4
20.5
22.7
25.0
27.4
30.0
32.7

8.6
38.3

9.9
44.5

11.2 12.7 14.2 -73.5
51.0
58.1
65.6

2

20

3.7 4.1 4.5 5.0 5.4 5.9 7.0
3.3 17.2
19.2
21.2
23.4
25.7
28.1
30.6

8.1
35.9

9.3
41.6

10.5 11.9 13.3 -68.8
47.8
54.3
61.4

2

50

3.0 3.4 3.8 4.1 4.5 5.0 5.4 6.3
15.6
17.4
19.3
21.3
23.3
25.5
27.8

7.4
32.6

8.4
37.8

9.6
43.4

10.8 12.2 -62.5
49.4
55.8

2

100

2.8 3.1 3.5 3.8 4.2 4.6 5.0 5.9
14.4
16.1
17.8
19.7
21.6
23.6
25.7

6.8
30.1

7.8
35.0

8.9
40.1

10.0 11.3 -57.8
45.7
51.5

3

10

4.0 4.4 4.8 5.3 5.8 6.3 7.4
3.6 25.0
27.9
30.9
34.1
37.4
40.9
44.5

8.6
52.2

9.9
60.6

11.2 12.7 14.2 69.6
79.1
89.4
100.2

3

20

3.3 3.7 4.1 4.5 5.0 5.4 5.9 7.0
22.6
25.2
28.0
30.8
33.8
37.0
40.3

8.1
47.2

9.3
54.8

10.5 11.9 13.3 -90.6
62.9
71.6
80.8

3

50

3.4 3.8 4.1 4.5 5.0 5.4 6.3
3.0 19.4
21.7
24.0
26.5
29.0
31.7
34.6

7.4
40.6

8.4
47.0

9.6
54.0

10.8 12.2 -77.8
61.4
69.4

3

100

3.1 3.5 3.8 4.2 4.6 5.0 5.9
2.8 17.0
19.0
21.0
23.2
25.5
27.8
30.3

6.8
35.6

7.8
41.2

8.9
47.3

10.0 11.3 -68.2
53.9
60.8

Roof >7 1, 2e
to 20
degrees 1, 2e

10

5.4 6.0 6.7 7.4 8.1 8.8 9.6 11.3 13.1 15.0 17.1 19.3 21.6 -64.6
16.2
18.0
19.9
22.0
24.1
26.4
28.7
33.7
39.1
44.9
51.0
57.6

20

5.4 6.0 6.6 7.2 7.9 8.6 10.1 11.7 13.5 15.3 17.3 19.4 -64.6
4.9 16.2
18.0
19.9
22.0
24.1
26.4
28.7
33.7
39.1
44.9
51.0
57.6

1, 2e

50

5.1 5.6 6.1 6.7 7.3 8.6
4.1 -9.9 4.6 11.0
12.2
13.4
14.7
16.1
17.5

10.0 11.4 13.0 14.7 16.4 -39.4
20.6
23.8
27.4
31.1
35.2

1, 2e

100

3.6 -5.0 4.0 -5.6 4.4 -6.2 4.8 -6.9 5.3 -7.5 5.8 -8.2 6.3 -9.0 7.4

8.6
10.5

9.9
12.2

11.2 12.7 14.2 -20.2
14.0
15.9
18.0

2n,2r,3e 10

6.0 6.7 7.4 8.1 8.8 9.6 11.3 13.1 15.0 17.1 19.3 21.6 -94.2
5.4 23.6
26.3
29.1
32.1
35.2
38.5
41.9
49.2
57.0
65.4
74.5
84.1

2n,2r,3e 20

4.9 5.4 6.0 6.6 7.2 7.9 8.6 10.1 11.7 13.5 15.3 17.3 19.4 -81.4
20.3
22.7
25.1
27.7
30.4
33.2
36.2
42.4
49.2
56.5
64.3
72.6

2n,2r,3e 50

4.1 4.6 5.1 5.6 6.1 6.7 7.3 8.6
16.0
17.9
19.8
21.8
24.0
26.2
28.5

10.0 11.4 13.0 14.7 16.4 -64.2
33.5
38.8
44.6
50.7
57.2

2n,2r,3e 100

3.6 4.0 4.4 4.8 5.3 5.8 6.3 7.4
12.8
14.3
15.8
17.4
19.1
20.9
22.8

8.6
26.7

3r

10

5.4 6.0 6.7 7.4 8.1 8.8 9.6 11.3 13.1 15.0 17.1 19.3 21.6 28.0
31.2
34.6
38.1
41.8
45.7
49.8
58.4
67.8
77.8
88.5
99.9
112.0

3r

20

4.9 5.4 6.0 6.6 7.2 7.9 8.6 10.1 11.7 13.5 15.3 17.3 19.4 -96.0
24.0
26.7
29.6
32.7
35.9
39.2
42.7
50.1
58.1
66.7
75.9
85.6

3r

50

4.1 4.6 5.1 5.6 6.1 6.7 7.3 8.6
18.7
20.8
23.1
25.4
27.9
30.5
33.2

10.0 11.4 13.0 14.7 16.4 -74.7
39.0
45.2
51.9
59.0
66.6

3r

100

3.6 4.0 4.4 4.8 5.3 5.8 6.3 7.4
14.7
16.3
18.1
20.0
21.9
24.0
26.1

8.6
30.6

9.9
31.0

9.9
35.5

11.2 12.7 14.2 -51.3
35.6
40.5
45.7

11.2 12.7 14.2 -58.7
40.8
46.4
52.3

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m 2, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa.
a. The effective wind area shall be equal to the span length multiplied by an effective width. This width shall be permitted to be not less than one-third the span
length. For cladding fasteners, the effective wind area shall not be greater than the area that is tributary to an individual fastener.
b. For effective areas between those given, the load shall be interpolated or the load associated with the lower effective area shall be used.
c. Table values shall be adjusted for height and exposure by multiplying by the adjustment coefficient in Table R301.2(3).
d. See Figure R301.2(7) for location of zones.
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e. Plus and minus signs signify pressures acting toward and away from the building surfaces.
f. Positive and negative design wind pressures shall not be less than 10 psf.
g. Where the ratio of the building mean roof height to the building length or width is less than 0.8, uplift loads are allowed to be calculated in accordance with ASCE 7.

FIGURE R301.2 (2)
SEISMIC DESIGN CATEGORIES—SITE CLASS D

2016 ICC PUBLIC COMMENT AGENDA

Page 1639

R301.2.1 Wind design criteria. Buildings and portions thereof shall be constructed in accordance with the wind provisions of this code using the ultimate design
wind speed in Table R301.2(1) as determined from Figure R301.2(4)A. The structural provisions of this code for wind loads are not permitted where wind design is
required as specified in Section R301.2.1.1. Where different construction methods and structural materials are used for various portions of a building, the applicable
requirements of this section for each portion shall apply. Where not otherwise specified, the wind loads listed in Table R301.2(2) adjusted for height and exposure
using Table R301.2(3) shall be used to determine design load performance requirements for wall coverings, curtain walls, roof coverings, exterior windows, skylights,
garage doors and exterior doors. Asphalt shingles shall be designed for wind speeds in accordance with Section R905.2.4. A continuous load path shall be provided
to transmit the applicable uplift forces in Section R802.11.1 from the roof assembly to the foundation. Where ultimate design wind speeds in Figure R301.2(4)A are
less than the lowest wind speed indicated in the prescriptive provisions of this code, the lowest wind speed indicated in the prescriptive provisions of this code shall
be permitted to be used.
TABLE R301.2.1.5.1
ULTIMATE DESIGN WIND SPEED MODIFICATION FOR TOPOGRAPHIC WIND EFFECT

a, b

AVERAGE SLOPE OF THE TOP HALF OF HILL, RIDGE OR ESCARPMENT (percent)
ULTIMATE DESIGN WIND SPEED FROM FIGURE R301.2(4)A
(mph)

0.10

0.125

0.15

0.175

0.20

0.23

0.25

Required ultimate design wind speed-up, modified for topographic wind speed-up
(mph)

95

114

119

123

127

131

137

100

120

125

129

134

138

144

140
147

105

126

131

135

141

145

151

154

110

132

137

142

147

152

158

162

115

138

143

148

154

159

165

169

120

144

149

155

160

166

172

176

130

156

162

168

174

179

N/A

N/A

140

168

174

181

N/A

N/A

N/A

N/A

150

180

N/A

N/A

N/A

N/A

N/A

N/A

For SI: 1 mile per hour = 0.447 m/s, 1 foot = 304.8 mm.
a. Table applies to a feature height of 500 feet or less and dwellings sited a distance equal or greater than half the feature height.
b. Where the ultimate design wind speed as modified by Table R301.2.1.5.1 equals or exceeds 140 miles per hour, the building shall be considered as "wind design
required" in accordance with Section R301.2.1.1.
TABLE R602.10.1.3
BRACED WALL LINE SPACING
BRACED WALL LINE SPACING CRITERIA
APPLICATION CONDITION

Wind bracing

Seismic bracing

BUILDING TYPE

Ultimate
design
wind speed
100 mph
to

Detached,
townhouse

SDC A – C

Detached

SDC A – B

Townhouse

Maximum
Spacing

Exception to Maximum Spacing

60 feet

None

Use wind bracing
Use wind bracing

SDC C

Townhouse

35 feet

Up to 50 feet when length of required bracing per Table R602.10.3(3) is adjusted in
accordance with Table R602.10.3(4).

SDC D 0 , D1
, D2

Detached, townhouses, oneand two-story only

25 feet

Up to 35 feet to allow for a single room not to exceed 900 square feet. Spacing of all
other braced wall lines shall not exceed 25 feet.

25 feet

Up to 35 feet when length of required bracing per Table R602.10.3(3) is adjusted in
accordance with Table R602.10.3(4).

SDC D 0 , D1
, D2

Detached, townhouse

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m 2 , 1 mile per hour = 0.447 m/s.
TABLE R602.10.3 (1)
BRACING REQUIREMENTS BASED ON WIND SPEED
· EXPOSURE CATEGORY B
· 30-FOOT MEAN ROOF HEIGHT
· 10-FOOT WALL HEIGHT
· 2 BRACED WALL LINES

Ultimate Design Wind Speed
(mph)

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
REQUIRED ALONG EACH BRACED WALL LINEa

Story Location

2016 ICC PUBLIC COMMENT AGENDA

Braced Wall Line Spacing
(feet)

Method
LIB b

Methods
DWB, WSP, SFB,
Methods
PBS, PCP, HPS,
CS-WSP, CS-G,
Method GB
BV-WSP, ABW, PFH,
CS-PF
PFC, CS-SFBc
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≤110

≤ 115

10

3.5

3.5

2.0

1.5

20

6.0

6.0

3.5

3.0

30

8.5

8.5

5.0

4.5

40

11.5

11.5

6.5

5.5

50

14.0

14.0

8.0

7.0

60

16.5

16.5

9.5

8.0

10

6.5

6.5

3.5

3.0

20

11.5

11.5

6.5

5.5

30

16.5

16.5

9.5

8.0

40

21.5

21.5

12.5

10.5

50

26.5

26.5

15.5

13.0

60

31.5

31.5

18.0

15.5

10

NP

9.5

5.5

4.5

20

NP

17.0

10.0

8.5

30

NP

24.5

14.0

12.0

40

NP

32.0

18.5

15.5

50

NP

39.5

22.5

19.0

60

NP

46.5

26.5

23.0

10

3.5

3.5

2.0

2.0

20

6.5

6.5

3.5

3.5

30

9.5

9.5

5.5

4.5

40

12.5

12.5

7.0

6.0

50

15.0

15.0

9.0

7.5

60

18.0

18.0

10.5

9.0

10

7.0

7.0

4.0

3.5

20

12.5

12.5

7.5

6.5

30

18.0

18.0

10.5

9.0

40

23.5

23.5

13.5

11.5

50

29.0

29.0

16.5

14.0

60

34.5

34.5

20.0

17.0

10

NP

10.0

6.0

5.0

20

NP

18.5

11.0

9.0

30

NP

27.0

15.5

13.0

40

NP

35.0

20.0

17.0

50

NP

43.0

24.5

21.0

60

NP

51.0

29.0

25.0

· EXPOSURE CATEGORY B
· 30-FOOT MEAN ROOF HEIGHT
· 10-FOOT WALL HEIGHT
· 2 BRACED WALL LINES

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
a
REQUIRED ALONG EACH BRACED WALL LINE

Ultimate Design Wind Speed (mph) Story Location Braced Wall Line Spacing (feet) Method LIB

≤ 120

2016 ICC PUBLIC COMMENT AGENDA

b

Method GB

Methods
DWB, WSP, SFB,
Methods
PBS, PCP, HPS,
CS-WSP, CS-G,
BV-WSP, ABW, PFH,
CS-PF
PFG, CS-SFBc

10

4.0

4.0

2.5

2.0

20

7.0

7.0

4.0

3.5

30

10.5

10.5

6.0

5.0

40

13.5

13.5

8.0

6.5

50

16.5

16.5

9.5

8.0

60

19.5

19.5

11.5

9.5

10

7.5

7.5

4.5

3.5

20

14.0

14.0

8.0

7.0

30

20.0

20.0

11.5

9.5

40

25.5

25.5

15.0

12.5

50

31.5

31.5

18.0

15.5

60

37.5

37.5

21.5

18.5

10

NP

11.0

6.5

5.5

20

NP

20.5

11.5

10.0

30

NP

29.0

17.0

14.5

40

NP

38.0

22.0

18.5

Page 1641

≤130

50

NP

47.0

27.0

23.0

60

NP

55.5

32.0

27.0

10

4.5

4.5

2.5

2.5

20

8.5

8.5

5.0

4.0

30

12.0

12.0

7.0

6.0

40

15.5

15.5

9.0

7.5

50

19.5

19.5

11.0

9.5

60

23.0

23.0

13.0

11.0
4.5

10

8.5

8.5

5.0

20

16.0

16.0

9.5

8.0

30

23.0

23.0

13.5

11.5

40

30.0

30.0

17.5

15.0

50

37.0

37.0

21.5

18.0

60

44.0

44.0

25.0

21.5

10

NP

13.0

7.5

6.5

20

NP

24.0

13.5

11.5

30

NP

34.5

19.5

17.0

40

NP

44.5

25.5

22.0

50

NP

55.0

31.5

26.5

60

NP

65.0

37.5

31.5

· EXPOSURE CATEGORY B
· 30-FOOT MEAN ROOF HEIGHT
· 10-FOOT WALL HEIGHT
· 2 BRACED WALL LINES

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
REQUIRED ALONG EACH BRACED WALL LINEa

Ultimate Design Wind Speed (mph) Story Location Braced Wall Line Spacing (feet) Method LIB b Method GB

< 140

Methods
DWB, WSP, SFB,
Methods
PBS, PCP, HPS,
CS-WSP, CS-G,
BV-WSP, ABW, PFH,
CS-PF
PFG, CS-SFBc

10

5.5

5.5

3.0

2.5

20

10.0

10.0

5.5

5.0

30

14.0

14.0

8.0

7.0

40

18.0

18.0

10.5

9.0

50

22.5

22.5

13.0

11.0

60

26.5

26.5

15.0

13.0

10

10.0

10.0

6.0

5.0

20

18.5

18.5

11.0

9.0

30

27.0

27.0

15.5

13.0

40

35.0

35.0

20.0

17.0

50

43.0

43.0

24.5

21.0

60

51.0

51.0

29.0

25.0

10

NP

15.0

8.5

7.5

20

NP

27.5

16.0

13.5

30

NP

39.5

23.0

19.5

40

NP

51.5

29.5

25.0

50

NP

63.5

36.5

31.0

60

NP

75.5

43.0

36.5

Add the following to Table R602.3(1)
<95 mph

Top Floor Roof Only Above

One Story + Roof Above

2016 ICC PUBLIC COMMENT AGENDA

10

2.5

2.5

1.5

1.5

20

4.5

4.5

2.5

2.5

30

6.5

6.5

4.0

3.5

40

8.5

8.5

5.0

4.0

50

10.5

10.5

6.0

5.0

60

12.5

12.5

7.0

6.0

10

5.0

5.0

3.0

2.5

20

8.5

8.5

5.0

4.5

30

12.5

12.5

7.0

6.0

40

16.0

16.0

9.5

8.0

50

20.0

20.0

11.5

10.0
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Two Story + Roof Above

60

23.5

23.5

13.5

11.5

10

NP

7.0

4.0

3.5

20

NP

13.0

7.5

6.5

30

NP

18.5

10.5

9.0

40

NP

24.0

13.5

11.5

50

NP

29.5

17.0

14.5

60

NP

35.0

20.0

17.0

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s.
a. Linear interpolation shall be permitted.
b. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table R602.3(1) for exterior sheathing or Table
R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not exceed 8 inches.
c. Where a braced wall line has parallel braced wall lines on one or both sides of differing dimensions, the average dimension shall be permitted to be used for
braced wall line spacing.
TABLE R602.10.6.4
TENSION STRAP CAPACITY FOR RESISTING WIND PRESSURES PERPENDICULAR TO METHODS PFH, PFG AND CS-PF BRACED WALL PANELS
MINIMUM WALL STUD
FRAMING NOMINAL SIZE AND
GRADE

MAXIMUM PONY
WALL HEIGHT
(feet)

MAXIMUM
OPENING
WIDTH
(feet)

10

18

1,000

1,000

1,000

1,000

1,000

1,050

9

1,000

1,000

1,000

1,000

1,000

1,750

16

1,000

1,025

2,050

2,075

2,500

3,950

18

1,000

1,275

2,375

2,400

2,850

DR

9

1,000

1,000

1,475

1,500

1,875

3,125

16

1,775

2,175

3,525

3,550

4,125

DR

18

2,075

2,500

3,950

3,975

DR

DR

9

1,150

1,500

2,650

2,675

3,175

DR

16

2,875

3,375

DR

DR

DR

DR

18

3,425

3,975

DR

DR

DR

DR

9

2,275

2,750

DR

DR

DR

DR

12

3,225

3,775

DR

DR

DR

DR

9

1,000

1,000

1,700

1,700

2,025

3,050

16

1,825

2,150

3,225

3,225

3,675

DR

18

2,200

2,550

3,725

3,750

DR

DR

9

1,450

1,750

2,700

2,725

3,125

DR

16

2,050

2,400

DR

DR

DR

DR

18

3,350

3,800

DR

DR

DR

DR

0
1

2 × 4 No. 2 Grade

TENSION STRAP CAPACITY REQUIRED (pounds)a, b

MAXIMUM
TOTAL WALL
HEIGHT
(feet)

10

2

10

2

12

4

12

2

12

2 × 6 Stud Grade
4

12

Ultimate Design Wind Speed Vult (mph)
< 110

115

130

110

Exposure B

115

130

Exposure C

For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s.
a. DR = Design Required.
b. Straps shall be installed in accordance with manufacturer's recommendations.
TABLE R703.3.1
LIMITS FOR ATTACHMENT PER TABLE R703.3(1)
MAXIMUM MEAN ROOF HEIGHT
Ultimate Wind Speed (mph 3-second gust)

Exposure
B

C

D

95

NL

NL

NL

100

NL

NL

NL

105

NL

NL

NL

100

NL

NL

40'

115

NL

50′

20′

120

NL

30′

DR

130

60′

15′

DR

140

35′

DR

DR

For SI: 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s.
NL = Not limited by Table R703.3.1, DR = Design required.
TABLE R802.11
RAFTER OR TRUSS UPLIFT CONNECTION FORCES FROM WIND (ASD) (POUNDS PER CONNECTION) a, b, c, d, e, f, g, h
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EXPOSURE B
RAFTER
OR TRUSS
SPACING

Ultimate Design Wind Speed VULT (mph)

ROOF
SPAN
(feet)

110

115

120

130

140

Roof Pitch

Roof Pitch

Roof Pitch

Roof Pitch

Roof Pitch

≥5:12

12″ o.c.

16″ o.c.

24″ o.c.

≥5:12

≥5:12

≥5:12

≥5:12

12

48

43

59

53

70

64

95

88

122

113

18

59

52

74

66

89

81

122

112

157

146

24

71

62

89

79

108

98

149

137

192

178

28

79

69

99

88

121

109

167

153

216

200

32

86

75

109

97

134

120

185

170

240

222

36

94

82

120

106

146

132

203

186

264

244

42

106

92

135

120

166

149

230

211

300

278

48

118

102

151

134

185

166

258

236

336

311

12

64

57

78

70

93

85

126

117

162

150

18

78

69

98

88

118

108

162

149

209

194

24

94

82

118

105

144

130

198

182

255

237

28

105

92

132

117

161

145

222

203

287

266

32

114

100

145

129

178

160

246

226

319

295

36

125

109

160

141

194

176

270

247

351

325

42

141

122

180

160

221

198

306

281

399

370

48

157

136

201

178

246

221

343

314

447

414

12

96

86

118

106

140

128

190

176

244

226

18

118

104

148

132

178

162

244

224

314

292

24

142

124

178

158

216

196

298

274

384

356

28

158

138

198

176

242

218

334

306

432

400

32

172

150

218

194

268

240

370

340

480

444

36

188

164

240

212

292

264

406

372

528

488

42

212

184

270

240

332

298

460

422

600

556

48

236

204

302

268

370

332

516

472

672

622

EXPOSURE C
RAFTER
OR TRUSS
SPACING

Ultimate Design Wind Speed VULT (mph)

ROOF
SPAN
(feet)

110

115

120

130

140

Roof Pitch

Roof Pitch

Roof Pitch

Roof Pitch

Roof Pitch

≥5:12

12″ o.c.

16″ o.c.

24″ o.c.

≥5:12

≥5:12

≥5:12

≥ 5:12

12

95

88

110

102

126

118

161

151

198

186

18

121

111

141

131

163

151

208

195

257

242

24

148

136

173

160

200

185

256

239

317

298

28

166

152

195

179

225

208

289

269

358

335

32

184

168

216

199

249

231

321

299

398

373

36

202

185

237

219

274

254

353

329

438

411

42

229

210

269

248

312

289

402

375

499

468

48

256

234

302

278

349

323

450

420

560

524

12

126

117

146

136

168

157

214

201

263

247

18

161

148

188

174

217

201

277

259

342

322

24

197

181

230

213

266

246

340

318

422

396

28

221

202

259

238

299

277

384

358

476

446

32

245

223

287

265

331

307

427

398

529

496

36

269

246

315

291

364

338

469

438

583

547

42

305

279

358

330

415

384

535

499

664

622

48

340

311

402

370

464

430

599

559

745

697

12

190

176

220

204

252

236

322

302

396

372

18

242

222

282

262

326

302

416

390

514

484

24

296

272

346

320

400

370

512

478

634

596

28

332

304

390

358

450

416

578

538

716

670

32

368

336

432

398

498

462

642

598

796

746

36

404

370

474

438

548

508

706

658

876

822

42

458

420

538

496

624

578

804

750

998

936
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48

512

468

604

556

698

646

900

840

1120

1048

Add the following columns to Table R802.11:
RAFTER OR TRUSS SPACING

ROOF SPAN (feet)

EXPOSURE B
Ultimate Design Wind Speed Vult(mph)

12" o.c.

16" o.c.

24" o.c.

RAFTER OR TRUSS SPACING

95

100

Roof Pitch

Roof Pitch

105
Roof Pitch

<5:12

>5:12

<5:12

>5:12

<5:12

>5:12

12

17

13

27

23

37

32

18

19

14

32

26

45

39

24

21

14

36

29

53

45

28

22

15

40

32

59

50

32

23

15

43

34

64

54

36

25

15

47

37

70

59

42

27

16

52

40

78

66

48

29

17

57

44

87

72

12

23

18

36

30

49

43

18

25

18

42

34

60

51

24

28

19

49

39

71

60

28

29

19

53

42

78

66

32

31

20

58

46

86

72

36

33

21

62

49

93

78

42

35

22

69

54

104

87

48

38

22

76

59

116

97

12

35

27

54

45

74

65

18

38

27

63

52

90

77

24

41

28

73

59

106

91

28

44

29

80

63

117

99

32

47

30

87

68

129

109

36

49

31

93

73

140

117

42

53

32

104

81

157

131

48

57

34

114

88

173

145

ROOF SPAN (feet)

EXPOSURE C
Ultimate Design Wind Speed Vult(mph)

12" o.c.

16" o.c.

24" o.c.

2016 ICC PUBLIC COMMENT AGENDA

95

100

Roof Pitch

Roof Pitch

105
Roof Pitch

<5:12

>5:12

<5:12

>5:12

<5:12

>5:12

12

52

47

66

60

80

73

18

65

58

83

75

101

93

24

78

69

100

90

123

112

28

87

76

112

100

138

125

32

96

84

124

111

153

139

36

105

92

136

121

168

152

42

118

104

153

137

190

172

48

131

115

171

153

212

192

12

70

63

87

80

106

98

18

87

77

110

100

135

124

24

104

92

134

120

165

150

28

116

102

150

134

185

167

32

128

112

165

148

204

185

36

140

123

181

162

224

203

42

157

138

204

183

253

230

48

175

153

228

204

283

257

12

104

94

131

120

159

147

18

130

116

166

150

203

185

24

156

138

200

180

247

225

28

174

153

224

200

277

250
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32

192

168

247

221

306

277

36

210

184

271

243

336

305

42

236

207

306

274

380

345

48

263

230

342

306

425

385

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound = 0.454 kg, 1 pound per square foot = 47.9 N/m2, 1 plf = 14.6 N/m.
a. The uplift connection forces are based on a maximum 33-foot mean roof height and Wind Exposure Category B or C. For Exposure D, the uplift connection force
shall be selected from the Exposure C portion of the table using the next highest tabulated ultimate design wind speed. The adjustment coefficients in Table
R301.2(3) shall not be used to multiply the tabulated forces for Exposures C and D or for other mean roof heights.
b. The uplift connection forces include an allowance for roof and ceiling assembly dead load of 15 psf.
c. The tabulated uplift connection forces are limited to a maximum roof overhang of 24 inches.
d. The tabulated uplift connection forces shall be permitted to be multiplied by 0.75 for connections not located within 8 feet of building corners.
e. For buildings with hip roofs with 5:12 and greater pitch, the tabulated uplift connection forces shall be permitted to be multiplied by 0.70. This reduction shall not
be combined with any other reduction in tabulated forces.
f. For wall-to-wall and wall-to-foundation connections, the uplift connection force shall be permitted to be reduced by 60 plf for each full wall above.
g. Linear interpolation between tabulated roof spans and wind speeds shall be permitted.
h. The tabulated forces for a 12-inch on-center spacing shall be permitted to be used to determine the uplift load in pounds per linear foot.
TABLE AH106.4 (1)
DESIGN WIND PRESSURES FOR SCREEN ENCLOSURE FRAMING a, b, e, f, g, h
ULTIMATE DESIGN WIND SPEED, Vult(mph)
LOAD CASE

WALL

90 95 100 105 110 120 130 140 150 160 170 180

Ac
Ac

Windward and leeward walls (flow thru) and windward wall (nonflow thru) L/W = 0-1

5

6

6

7

8

9

11

13

14

16

18

21

Windward and leeward walls (flow thru) and windward wall (nonflow thru) L/W = 2

6

7

7

8

9

11

12

14

16

19

21

24

Bd
Bd

Windward: Nongable roof

7

8

9

10

11

13

15

18

21

23

26

30

10 10 11

13

14

16

19

22

26

29

33

37

Roof-screen

2

2

2

3

3

3

4

4

5

6

7

7

Roof-solid

6

6

7

8

8

10

12

13

15

18

20

22

Exposure Category B Design Pressure (psf)

Windward: Gable roof
ROOF

All e
All e

For SI: 1 mile per hour = 0.44 m/s, 1 pound per square foot = 0.0479 kPa, 1 foot = 304.8 mm.
a. Design pressure shall be not less than 10 psf in accordance with Section AH106.4.1.
b. Loads are applicable to screen enclosures with a mean roof height of 30 feet or less in Exposure B. For screen enclosures of different heights or exposure, the
pressures given shall be adjusted by multiplying the table pressure by the adjustment factor given in Table AH106.4(2).
c. For Load Case A flow thru condition, the pressure given shall be applied simultaneously to both the upwind and downwind screen walls acting in the same
direction as the wind. The structure shall also be analyzed for wind coming from the opposite direction. For the nonflow thru condition, the screen enclosure wall shall
be analyzed for the load applied acting toward the interior of the enclosure.
d. For Load Case B, the table pressure multiplied by the projected frontal area of the screen enclosure is the total drag force, including drag on screen surfaces
parallel to the wind, that must be transmitted to the ground. Use Load Case A for members directly supporting the screen surface perpendicular to the wind. Load
Case B loads shall be applied only to structural members that carry wind loads from more than one surface.
e. The roof structure shall be analyzed for the pressure given occurring both upward and downward.
f. Table pressures are MWFRS loads. The design of solid roof panels and their attachments shall be based on component and cladding loads for enclosed or
partially enclosed structures as appropriate.
g. Table pressures apply to 20-inch by 20-inch by 0.013-inch mesh screen. For 18-inch by 14-inch by 0.013-inch mesh screen, pressures on screen surfaces shall
be permitted to be multiplied by 0.88. For screen densities greater than 20 inches by 20 inches by 0.013 inch, pressures for enclosed buildings shall be used.
h. Linear interpolation shall be permitted.
AH106.4.1
ULTIMATE DESIGN WIND SPEEDS FOR PATIO COVERS AND SCREEN ENCLOSURES

FIGURE AH106.4.1
Ultimate Design Wind Speeds for Patio Covers and Screen Enclosures
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Commenter's Reason: This proposal coordinates the wind design criteria in the IRC with the wind design criteria (ASCE 7-16) already recommended for inclusion in
the IBC. This public comment submission includes an updated design wind speed map for Risk category II buildings, replacement Tables R301.2(2) and R301.2(3)
that are consistent with ASCE 7-16, as well as edits to a number of additional IRC provisions that address the lower design wind speeds contained in the ASCE 7-16
design wind speed map. This addresses the objection about completeness of revisions raised by NAHB at the Committee hearings.
The new design wind speed maps developed for ASCE 7-10 and updated in ASCE 7-16 to adjust design wind speeds in the Northeast and away from the hurricane
coastline together with changes in roof uplift pressure coefficients in ASCE 7-16 represent a more than 10-year effort to apply updated research and modeling of
winds and roof uplift pressures. The ASCE 7-16 design wind speed map includes the latest hurricane risk modeling and a detailed re-analysis of inland wind risks.
Wind tunnel modeling of low-rise buildings has also been significantly improved thanks to modern instrumentation and validation made possible by data obtained from
field measurements at Texas Tech University and other full-scale sites. Validated wind tunnel studies have been conducted at the University of Western Ontario
(where the original data used for earlier editions of the ASCE 7 standard were also generated) for a much broader range of roof slopes for both Gable and Hip roofs.
Much of this data has been assimilated into a database maintained by the National Institute of Standards and Technology. A third party independent evaluation of the
new roof uplift pressures was commissioned during the ASCE 7 Committee work to codify the values and found that the science was correct and the results were
accurate. Following that review, everyone on the ASCE 7-16 Wind Loads Subcommittee indicated they believed the new design pressure coefficients were technically
correct. The effects of these improvements represent a mixture of decreases and increases in loads.
The new design wind speed maps produce decreases in design wind loads throughout most of the country. Note that since wind load changes are proportional to the
velocity squared, the effect of decreases in design wind speed are amplified. Design wind loads away from the hurricane coastline for the cities listed in Table 1 were
decreased by between 7 percent and 25 percent with an average reduction of 16 percent. Near the hurricane coastline, Table 2 shows that wind loads for homes built
in terrain exposure B or terrain exposure C at the locations indicated were reduced by between 13 percent and 37 percent with an average reduction of 24 percent.
With the re-introduction of terrain exposure D along the hurricane coastline in ASCE 7-10 (based on new data on surface roughness associated with design level
winds over the ocean), the average decrease in wind loads for the 600 feet of land adjacent to the hurricane coastline was reduced to 11 percent and the loads
actually increase by 1 percent at one location shown in Table 2.
The component and cladding roof uplift pressure coefficients included in ASCE 7-16 are generally higher than those in ASCE 7-10 or earlier editions of ASCE 7.
However, the Main Wind Force Resisting System pressure coefficients and the wall pressure coefficients remain the same as those used in earlier editions of ASCE 7
so the reductions noted in the previous paragraph apply to those loads. The impact of the higher component and cladding loads is probably best represented for most
residential construction by comparing the increases in corner zone pressure coefficients since these are generally the highest and are frequently used to determine
sheathing thickness requirements, establish roof sheathing nailing patterns, and the attachment requirements for tile or metal roofing. Increases in roof uplift pressure
coefficients do not affect the product approvals for asphalt shingles so there is no impact for them. Table 3 provides the net change in Zone 3 uplift pressures and in
tile uplift loads for the same inland locations shown in Table 1. Table 4 provides similar information for the hurricane coastline locations listed in Table 2. The net
change includes the reduction in loads associated with the new design wind speed maps plus the increases associated with higher zone 3 roof uplift pressure
coefficients in ASCE 7-16. Table 3 indicates that for the inland locations listed, the average net increase in roof uplift component and cladding loads is 16 percent.
Table 4 indicates that the average net increase in roof uplift component and cladding loads is 6 percent for homes in terrain exposures B or C and 23 percent for
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homes within 600 feet of the hurricane coastline. Similarly, the average net increases in Tile uplift loads based on the equation contained in the IBC, at the locations
listed in Tables 3 and 4, is 7 percent for the inland locations (Table 3). There is an average reduction of 2 percent in tile uplift loads for homes in exposures B and C
and a net average increase of 13 percent for homes in exposure D for the hurricane coastline locations listed (Table 4).
It should be noted that the acceptable performance of housing built over the last decade and a half referred to by opponents to this proposal have been based on
ASCE 7-05 wind load provisions and mapping which as shown above are not that different from what would be required to meet ASCE 7-16 wind load provisions
except for areas where exposure D would apply along the hurricane coastline. It is precisely these areas where damage and losses are the greatest when hurricanes
strike and the damage usually starts with the roof components and cladding.
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Cost impact. The cost impact associated with this change will vary depending on the site location across the country. Many areas of the country will see a decrease
in the design requirements for the Main Wind Force resisting system resulting in a cost decrease. However, most areas of the country will see an increase in the
roofing uplift design pressures, thus marginally increasing the cost of the roof construction.
Component and cladding loads for roofs on buildings with mean roof heights less than or equal to 60 feet are higher for some roof slopes and zones than similar roof
slopes and zones in Table R301.2(2) in the 2015 IRC. Construction costs will increase primarily for tile and metal roof installations in exposure D along the hurricane
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coastline (homes within 600 feet of the hurricane coastline). Roof sheathing nailing patterns may be tightened in some areas and decking may need to be slightly
thicker in some areas along the hurricane coastline. Changes in pressure zones for flat roofs may result in roof support members that are deeper or have greater
bending capacity for some spans. Analysis of these effects using solid 2x members indicated that the net effect might be an increase in member depth by a nominal 2
inches to be able to span the same distance using ASCE 7-5 provisions. For example, if a 2x10 would have been sufficient for a 20 ft span using ASCE 7-05 loads a
2x12 might be needed using ASCE 7-16 loads.

RB20-16
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RB22-16
IRC: R301.2.2, R301.2.2.1, R301.2.2.1.1, R301.2.2.1.2, R301.2.2.2.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Residential Code
Revise as follows:
R301.2.2 Seismic provisions. The seismic provisions of this code shall apply as follows:
1. Townhouses in Seismic Design Categories C, D0, D1 and D2.
2. Detached one- and two-family dwellings in Seismic Design Categories, D0, D1 and D2.
1. Townhouses with a lateral design strength coefficient of .15 and greater.
2. Detached one- and two-family dwellings with a lateral design strength coefficient of .20 and greater.
R301.2.2.1 Determination of seismic lateral design category strength coefficient. Buildings shall be assigned a seismic
lateral design category strength coefficient in accordance with Figure R301.2(2).
Delete without substitution:
R301.2.2.1.1 Alternate determination of seismic design category. The seismic design categories and corresponding
short-period design spectral response accelerations, SDS shown in Figure R301.2(2) are based on soil Site Class D, as
defined in Section 1613.3.2 of the International Building Code. If soil conditions are other than Site Class D, the shortperiod
design spectral response accelerations, SDS, for a site can be determined in accordance with Section 1613.3 of the
International Building Code. The value of SDS determined in accordance with Section 1613.3 of the International Building Code
is permitted to be used to set the seismic design category in accordance with Table R301.2.2.1.1, and to interpolate between
values in Tables R602.10.3(3), R603.9.2(1) and other seismic design requirements of this code.
TABLE R301.2.2.1.1
SEISMIC DESIGN CATEGORY DETERMINATION
CALCULATED SDS
SDS ≤ 0.17g
0.17g SDS ≤ 0.33g
0.33g SDS ≤ 0.50g
0.50g SDS ≤ 0.67g
0.67g SDS ≤ 0.83g
0.83g SDS ≤ 1.25g
1.25g SDS

SEISMIC DESIGN CATEGORY
A
B
C
D0
D1
D2
E

R301.2.2.1.2 Alternative determination of Seismic Design Category E. Buildings located in Seismic Design Category E in
accordance with Figure R301.2(2) are permitted to be reclassified as being in Seismic Design Category D2 provided that one
of the following is done:
1. A more detailed evaluation of the seismic design category is made in accordance with the provisions and maps of the
International Building Code. Buildings located in Seismic Design Category E in accordance with Table R301.2.2.1.1,
but located in Seismic Design Category D in accordance with the International Building Code, shall be permitted to be
designed using the Seismic Design Category D2 requirements of this code.
2. Buildings located in Seismic Design Category E that conform to the following additional restrictions are permitted to be
constructed in accordance with the provisions for Seismic Design Category D2 of this code:
2.1.All exterior shear wall lines or braced wall panels are in one plane vertically from the foundation to the
uppermost story.
2.2.Floors shall not cantilever past the exterior walls.
2.3.The building is within the requirements of Section R301.2.2.2.5 for being considered as regular.
R301.2.2.2 Seismic Design Category C. Structures assigned to Seismic Design Category C located where the lateral
designstrength coefficient is .15 shall conform to the requirements of this section.
Reason: Wood frame dwellings have always consistently performed safely (even if not well) in earthquakes for one simple
reason:
"they are almost always built by carpenters who never talk to engineers."
The residential seismic provisions are beyond the comprehension and understanding of even, I'm sure, the people and
committees who created them. It makes much more sense to tie the earthquake provisions to the potential magnitudes of the
earthquakes that can (and will) occur.
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SDCs do not realistically reflect the Magnitudes of earthquakes that may impact said "Detached one- and two-family dwellings,"
nor their associated real intensities of shaking (accelerations and velocities, including pga and pgv); (2) the contour seismic
hazard-model maps, upon which the assigned SDCs are determined, are (a) numerical creations without physical reality; (b)
mathematically flawed and incorrect (because a dimensionless number, the probability in one year, is arbitrarily assigned
dimensional terms of "per yr." or annual frequency – leading to the improperly applied notion of a so-called earthquake "return
period" as the basis on assigning earthquake design loads; and (c) non-stable between iterative cycles of creations (sometimes
varying 25-30% between issues; and (d) SS or Spectral Response Acceleration is both confusing, misunderstood, and most
certainly incorrectly interpreted or understood by all of the vast entities (state decision makers, code officials, design
professionals, contractors and probably even the preponderance of ICC Committee members as well as Hearings attendees!
For example, see TAKE ME HOME SEISMIC LOADS

Cost Impact: Will increase the cost of construction
Perhaps . . . Will not increase the cost of construction
This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.
And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost of
a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.

RB22-16 :
R301.2.2BELA13520
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is no real substantiation for the statements in the proponent's reason. It is not clear what the proposal
is intended to do. The reason statement indicates that some items should be deleted, but they are not deleted in the proposal.
There are a number of other requirements in the code that point to seismic design categories and it is unclear what they should
refer to if this proposal were approved.
Assembly Motion:
Online Vote Results:
Support: 10.92% (26) Oppose: 89.08% (212)
Assembly Action:
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Individual Consideration Agenda
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: per RB22-16 and S118-16. Problems with present approach utilizing seismic design categories,
which yo-yo up-and-down, have been discussed; and the systemic flaws in the underlying design values maps have also been
well documented.

Bibliography: per RB 22-16 and S118-16
RB22-16
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RB25-16
IRC: R301.5.
Proposed Change as Submitted
Proponent : Richard Davidson, representing Self
2015 International Residential Code
TABLE R301.5
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS (in pounds per square foot)
USE
Uninhabitable attics without storageb
Uninhabitable attics with limited storageb,g
Habitable attics and attics served with fixed stairs
Balconies (exterior) and deckse
Fire escapes
Guards and handrailsd
Guard in-fill componentsf
Passenger vehicle garagesa
Rooms other than sleeping rooms
Sleeping rooms
Stairs

LIVE LOAD
10
20
30
40
40
200h
50h
50a
40
30c
40

For SI: 1 pound per square foot = 0.0479 kPa, 1 square inch = 645 mm 2 ,1 pound = 4.45 N.
a.

Elevated garage floors shall be capable of supporting a 2,000-pound load applied over a 20-square-inch area.

b. Uninhabitable attics without storage are those where the clear height between joists and rafters is not more than 42
inches, or where there are not two or more adjacent trusses with web configurations capable of accommodating an assumed
rectangle 42 inches in height by 24 inches in width, or greater, within the plane of the trusses. This live load need not be
assumed to act concurrently with any other live load requirements.
c. Individual stair treads shall be designed for the uniformly distributed live load or a 300-pound concentrated load acting over
an area of 4 square inches, whichever produces the greater stresses.
d. A single concentrated load applied in any direction at any point along the top. For guards exceeding a height of 36 inches
above the floor or walking surface the load applied at the top shall be equivalent to 200 pounds at a height of 36 inches.
e.

See Section R507.1 for decks attached to exterior walls .

f. Guard in-fill components (all those except the handrail), balusters and panel fillers shall be designed to withstand a
horizontally applied normal load of 50 pounds on an area equal to 1 square foot. This load need not be assumed to act
concurrently with any other live load requirement.
g. Uninhabitable attics with limited storage are those where the clear height between joists and rafters is not greater than 42
inches, or where there are two or more adjacent trusses with web configurations capable of accommodating an assumed
rectangle 42 inches in height by 24 inches in width, or greater, within the plane of the trusses. The live load need only be
applied to those portions of the joists or truss bottom chords where all of the following conditions are met:
1. The attic area is accessible from an opening not less than 20 inches in width by 30 inches in length that is located where
the clear height in the attic is not less than 30 inches.

2.

The slopes of the joists or truss bottom chords are not greater than 2 inches vertical to 12 units horizontal.

3.

Required insulation depth is less than the joist or truss bottom chord member depth.

The remaining portions of the joists or truss bottom chords shall be designed for a uniformly distributed concurrent live load of
not less than 10 pounds per square foot.

2016 ICC PUBLIC COMMENT AGENDA

Page 1657

h. Glazing used in handrail assemblies and guards shall be designed with a safety factor of 4. The safety factor shall be
applied to each of the concentrated loads applied to the top of the rail, and to the load on the in-fill components. These loads
shall be determined independent of one another, and loads are assumed not to occur with any other live load.
Reason: The current rule requires the load on a guard be applied at the top of the guard. This is reasonable assuming the
guard is 36 inches high. But what if one wishes to have a taller guard? If the 200 pound force is applied to the top of this taller
guard, the reaction on the connections is multiplied in direct relation to the increased height of the guard. If one assumes that
the height of the guard has some relationship to the center of gravity of a human being, the load being applied at the top of a
36 inch high guard makes sense. But as the height of the guard increases, the center of gravity of a human being does not.
Supposing the guard is six feet in height. Is it possible for a human being contacting the guard to exert a 200 pound force at the
top? Obviously it is not. But the guard must be designed for the load being applied at the six foot height. That is unreasonable.
What is reasonable is that when constructing a guard the load should be applied at the 36 inch height regardless of the height
of the guard. That is what this proposal does. A person should not be penalized for exceeding the code which is what happens
in this situation. A taller guard is safer. The force exerted by a person does not change.
Cost Impact: Will not increase the cost of construction
This clarification should reduce construction costs due to the location where loads are applied to guards.
RB25-16 : TABLE
R301.5DAVIDSON10797
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
TABLE R301.5
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS (in pounds per square foot)
d. A single concentrated load applied in any direction at any point along the top. For guards exceeding a height of 36 inces above
the floor or walking surface the load applied at the top shall be equivalent to 200 pounds at a height of 36 inches.
(Body of table and footnotes not shown to remain unchanged)

Committee Reason: The modification clarifies the intent. Measuring at the top is more accurate. If you have a 42-inch handrail
you can't test at 36-inches.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Homer Maiel, PE, representing ICC Tri-Chapter (Peninsula, East Bay, Monterey Bay requests
Disapprove.
Commenter's Reason: This new proposal would cause some guards to be under designed. Guards are anywhere from 36" to
44", typically. The proponenets statement that some guards could be at 6 feet high is not valid. Who has seen a guard at 6 feet
high? A 36-inch guard will have to be designed for a 7200 inch-lb moment at the base. A 44-inch guard will have to be designed
for a moment of 8800 inch-lb moment at the base. With this new proposal, if approved, the 44-inch guard will have to be
designed for 7200 in.-lb moment rather than 8800 in-lb moment.
RB25-16
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RB26-16
IRC: R301.5.
Proposed Change as Submitted
Proponent : Jonathan Siu, City of Seattle Department of Construction & Inspections, representing City of Seattle Department
of Construction & Inspections (jon.siu@seattle.gov)
2015 International Residential Code
TABLE R301.5
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS (in pounds per square foot)
USE
Uninhabitable attics without storageb
Uninhabitable attics with limited storageb,g
Habitable attics and attics served with fixed stairs
Balconies (exterior) and deckse
Fire escapes
d
Guards and handrails
f
Guard in-fill components
Passenger vehicle garagesa
Rooms other than sleeping rooms
Sleeping rooms
Stairs

LIVE LOAD
10
20
30
401.5 times the live load for the
area served.
40
h
200
h
50
50a
40
30c
40

For SI: 1 pound per square foot = 0.0479 kPa, 1 square inch = 645 mm2,1 pound = 4.45 N.
a. Elevated garage floors shall be capable of supporting a 2,000-pound load applied over a 20-square-inch area.
b. Uninhabitable attics without storage are those where the clear height between joists and rafters is not more than 42
inches, or where there are not two or more adjacent trusses with web configurations capable of accommodating an assumed
rectangle 42 inches in height by 24 inches in width, or greater, within the plane of the trusses. This live load need not be
assumed to act concurrently with any other live load requirements.
c. Individual stair treads shall be designed for the uniformly distributed live load or a 300-pound concentrated load acting over
an area of 4 square inches, whichever produces the greater stresses.
d. A single concentrated load applied in any direction at any point along the top.
e. See Section R507.1 for decks attached to exterior walls.
f. Guard in-fill components (all those except the handrail), balusters and panel fillers shall be designed to withstand a
horizontally applied normal load of 50 pounds on an area equal to 1 square foot. This load need not be assumed to act
concurrently with any other live load requirement.
g. Uninhabitable attics with limited storage are those where the clear height between joists and rafters is not greater than 42
inches, or where there are two or more adjacent trusses with web configurations capable of accommodating an assumed
rectangle 42 inches in height by 24 inches in width, or greater, within the plane of the trusses. The live load need only be
applied to those portions of the joists or truss bottom chords where all of the following conditions are met:
1. The attic area is accessible from an opening not less than 20 inches in width by 30 inches in length that is located where
the clear height in the attic is not less than 30 inches.
2. The slopes of the joists or truss bottom chords are not greater than 2 inches vertical to 12 units horizontal.
3. Required insulation depth is less than the joist or truss bottom chord member depth.
The remaining portions of the joists or truss bottom chords shall be designed for a uniformly distributed concurrent live load of
not less than 10 pounds per square foot.
h. Glazing used in handrail assemblies and guards shall be designed with a safety factor of 4. The safety factor shall be
applied to each of the concentrated loads applied to the top of the rail, and to the load on the in-fill components. These loads
shall be determined independent of one another, and loads are assumed not to occur with any other live load.
Reason: This proposal aligns the deck and balcony live loads in the IRC with ASCE 7 (both 2010 and 2016 versions).
Prior to the 2009 IRC, balconies and decks were on different lines in the live load table, with different live load requirements.
Balconies were designed for 60 psf, and decks for 40 psf. In the 2009 IRC, through code change proposal S9-06/07, the lines
were combined on the basis that they should be designed to the same load. A parallel proposal made a similar change to the
IBC live load table. At the end of the process, the deck load (as opposed to the balcony load) was somewhat arbitrarily carried
forward by the ICC membership in both the IBC and the IRC.
During the development process for ASCE 7-10, the parallel IBC code change was submitted to ASCE for consideration, as
they are the experts in determining what the live load should be. Many comments from ASCE 7 committee members and other
public commenters questioned whether designing to normal floor live loads (40 psf) was adequate, given the history of failures
leading to deaths and injuries. ASCE determined through their deliberative process that the live load on these structures
should be 1.5 times the live load for the area the deck or balcony serves. This more or less corresponds to the 60 psf required
in the 2006 and earlier IRCs for balconies.
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This proposal keeps the IRC in line with ASCE 7, which is the venue where these issues are more thoroughly vetted by experts
in the subject than is able to be done through the ICC code development process.

Cost Impact: Will increase the cost of construction
The increase in loading is likely to result in a requirement for larger or more closely spaced supporting structure.
RB26-16 : TABLE
R301.5-SIU11096
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proponents have not identified a problem related to deck loads. The proposal is incomplete. The
proposed language conflicts with the deck requirements of Section R703.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: The proposed change is meant to bring the IRC in line with ASCE 7-16 regarding balcony loads. The
proposal also brings the live load on balconies back in line with previous versions of the code. The live load on balconies was
arbitrarily reduced during a previous code cycle, and the ASCE 7 committee on live loads debated the changes with a view
towards incorporating them into the ASCE standard. However, it was the consensus of the committee that the live loads should
be increased based on previous experience, professional judgement, and the documented failures of balconies. The proposal
should be approved as submitted to ensure that the IRC reflects the properly technically vetted live load criteria developed in
the ANSI accredited ASCE standards development process.
Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Submitted.
Commenter's Reason: It is important that the IRC and IBC/ASCE 7 be coordinated. While loads are necessary for utilizing the
span tables in the IRC, the loads are also used by a structural engineer for designing joists, beams and foundations should be
same. Not coordinating the codes will result in confusion since an applicant will rightly argue that if the work is regulated under
the IRC that the IRC loads should be applied. The proposed code change does not conflict with R703 EXTERIOR COVERING.

RB26-16
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RB27-16
IRC: R301.5.
Proposed Change as Submitted
Proponent : Lee Kranz, City of Bellevue, WA , representing Washington Association of Building Officials Technical Code
Development Committee (lkranz@bellevuewa.gov); Jonathan Siu (Jon.Siu@seattle.gov)
2015 International Residential Code
Revise as follows:
TABLE R301.5
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS (in pounds per square foot)
USE
Uninhabitable attics without storageb
Uninhabitable attics with limited storageb,g
Habitable attics and attics served with fixed stairs
Balconies (exterior) and deckse
Fire escapes
d
Guards and handrails
f
Guard in-fill components
Passenger vehicle garagesa
Rooms other than sleeping rooms
Sleeping rooms
Stairs

LIVE LOAD
10
20
30
40 60
40
h
200
h
50
50a
40
30c
40

For SI: 1 pound per square foot = 0.0479 kPa, 1 square inch = 645 mm2,1 pound = 4.45 N.
a. Elevated garage floors shall be capable of supporting a 2,000-pound load applied over a 20-square-inch area.
b. Uninhabitable attics without storage are those where the clear height between joists and rafters is not more than 42
inches, or where there are not two or more adjacent trusses with web configurations capable of accommodating an assumed
rectangle 42 inches in height by 24 inches in width, or greater, within the plane of the trusses. This live load need not be
assumed to act concurrently with any other live load requirements.
c. Individual stair treads shall be designed for the uniformly distributed live load or a 300-pound concentrated load acting over
an area of 4 square inches, whichever produces the greater stresses.
d. A single concentrated load applied in any direction at any point along the top.
e. See Section R507.1 for decks attached to exterior walls.
f. Guard in-fill components (all those except the handrail), balusters and panel fillers shall be designed to withstand a
horizontally applied normal load of 50 pounds on an area equal to 1 square foot. This load need not be assumed to act
concurrently with any other live load requirement.
g. Uninhabitable attics with limited storage are those where the clear height between joists and rafters is not greater than 42
inches, or where there are two or more adjacent trusses with web configurations capable of accommodating an assumed
rectangle 42 inches in height by 24 inches in width, or greater, within the plane of the trusses. The live load need only be
applied to those portions of the joists or truss bottom chords where all of the following conditions are met:
1. The attic area is accessible from an opening not less than 20 inches in width by 30 inches in length that is located where
the clear height in the attic is not less than 30 inches.
2. The slopes of the joists or truss bottom chords are not greater than 2 inches vertical to 12 units horizontal.
3. Required insulation depth is less than the joist or truss bottom chord member depth.
The remaining portions of the joists or truss bottom chords shall be designed for a uniformly distributed concurrent live load of
not less than 10 pounds per square foot.
h. Glazing used in handrail assemblies and guards shall be designed with a safety factor of 4. The safety factor shall be
applied to each of the concentrated loads applied to the top of the rail, and to the load on the in-fill components. These loads
shall be determined independent of one another, and loads are assumed not to occur with any other live load.
Reason: This proposal more closely aligns the IRC live load for decks and balconies with the corresponding table in ASCE 710 and ASCE 7-16.
The 2006 and earlier IRCs required decks to be designed for 40 psf live load, and balconies for 60 psf. The 2009 and later
IRCs require both decks and balconies to be designed to 40 psf. This change and a similar change in the IBC were made
through code change proposal S9-06/07, in which the argument was made that decks and balconies should be designed to the
same live load. The ICC membership ultimately decided to carry the deck load forward (40 psf) rather than the balcony load.
The IBC code change was submitted to ASCE in the ASCE 7-10 development cycle, because they are the experts at
determining live loads. Through their process, ASCE determined decks and balconies should be designed to 1.5 times the live
load of the area they serve.
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In order to simplify the requirement, we are proposing to use a straight 60 psf for deck and balcony live load design. This
corresponds to 1.5 times the live load for rooms other than sleeping rooms, and coincidentally, returns the design loads for
balconies to what they were prior to the 2009 IRC.

Cost Impact: Will increase the cost of construction
The increase in live load is likely to result in more structure being required to support it.
RB27-16 : TABLE
R301.5KRANZ11255
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee disapproved this proposal to be consistent with prior action on RB26-16. It would be best to
go with a simplified method. The proponents might consider making the load the same as the adjacent area. Often deck
failures are due to weathering, not design.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jonathan Siu, representing City of Seattle Department of Construction and Inspections
(Jon.Siu@seattle.gov); Lee Kranz, City of Bellevue, Washington, representing Washington Association of Building
Officials (lkranz@bellevuewa.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
TABLE R507.2
DECK LEDGER CONNECTION TO BAND JOISTa, b (Deck live load = 40 60 psf, deck dead load = 10 psf, snow load ≤
40 60 psf)

CONNECTION DETAILS

6′ and less

1

/2 -inch diameter lag screw
with 1 /2 -inch maximum
c, d
sheathing
1 / -inch diameter bolt with 1 /
2
2
-inch maximum sheathingd
1 / -inch diameter bolt with 12
inch maximum sheathinge

JOIST SPAN
6′1″ to 8′1² to 10′1″ to 12′1″ to 14′1″ to
8′
10′
12′
14′
16′
On-center spacing of fasteners

16′1″ to
18′

3022

23 16

18 13

15 11

139

118

107

3630

3622

3418

2915

2413

2111

1910

36 26

36 19

29 16

24 13

21 11

18 10

16 9

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
a. Ledgers shall be flashed in accordance with Section R703.4 to prevent water from contacting the house band joist.
b. Snow load shall not be assumed to act concurrently with live load.
c. The tip of the lag screw shall fully extend beyond the inside face of the band joist.
d. Sheathing shall be wood structural panel or solid sawn lumber.
e. Sheathing shall be permitted to be wood structural panel, gypsum board, fiberboard, lumber or foam sheathing. Up to 1 /2 inch thickness of stacked washers shall be permitted to substitute for up to 1 /2 inch of allowable sheathing thickness where
combined with wood structural panel or lumber sheathing.
TABLE R507.5
DECK JOIST SPANS FOR COMMON LUMBER SPECIESf (ft. - in.)

SPECIESa

SIZE

SPACING OF DECK JOISTS WITH NO
CANTILEVERb
(inches)
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Southern pine

Douglas fird
larch , hemd
fir spruced
pine-fir
Redwood,
western
cedars,
ponderosa
e
pine , red
e
pine

2×6
2×8
2 × 10
2 × 12
2×6
2×8
2 × 10
2 × 12
2×6
2×8
2 × 10

12
9-118-6
13-111-2
16-214-4
18-017-5
9-68-1
12-610-10
15-813-3
18-015-4
8-107-6
11-89-10
14-1112-0

16
9-07-9
11-1010-2
14-013-0
16-615-5
8-87-0
11-19-5
13-711-6
15-913-4
8-0 6-9
10-78-6
13-010-5

24
7-76-9
9-88-11
11-510-11
13-612-7
7-25-9
9-17-8
11-19-4
12-1010-10
7-05-6
8-8 6-11
10-78-6

12
6-87-7
10-19-10
14-615-5
18-017-11
6-37-5
9-59-7
13-713-3
18-015-5
5-76-10
8-6 8-10
12-312-1

16
6-86-10
10-18-11
14-0 13-4
16-615-6
6-36-9
9-5 8-8
13-711-6
15-913-4
5-76-2
8-6 8-0
12-310-6

24
6-86-0
9-87-9
11-510-11
13-612-8
6-35-9
9-17-7
11-19-5
12-1010-11
5-75-4
8-66-11
10-78-7

2 × 12

17-513-11

15-112-1

12-49-10

16-514-0

15-112-2

12-49-11

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg.
a.

No. 2 grade with wet service factor.

b.

Ground snow load, live load = 40 60 psf, dead load = 10 psf, L/Δ = 360.

c. Ground snow load, live load = 40 60 psf, dead load = 10 psf, L/Δ = 360 at main span, L/Δ = 180 at cantilever with a 220pound point load applied to end.
d.

Includes incising factor.

e.

Northern species with no incising factor

f.

Cantilevered spans not exceeding the nominal depth of the joist are permitted.

TABLE R507.6
a, b
DECK BEAM SPAN LENGTHS
(ft. - in.)

SPECIES

c

SIZE

d

2–2×6
2–2×8
2 – 2 × 10
2 – 2 × 12
Southern pine

3–2×6
3–2×8
3 – 2 × 10
3 – 2 × 12
3 × 6 or 2 – 2 x 6
3 × 8 or 2 – 2 × 8
3 × 10 or 2 – 2 × 10
3 × 12 or 2 – 2 × 12

Douglas fir-larche ,
hem-fire , spruce-

4×6
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DECK JOIST SPAN LESS THAN OR EQUAL TO: (feet)
8
10
12
14
16
4-104- 4-636-116-4
5-116-0
5-45-6
4-33-5
7
11
8-98-11
7-78-5
6-97-2 6-26-0 5-95-2 5-44-6
10-411-11
9-010-9
8-09-2 7-47-8 6-96-7 6-45-9
12-214-5
10-712-7
9-511-2 8-79-4 8-08-0 7-67-0
6-16- 5-858-28-1
7-57-8
6-87-3
5-35-1
10
10
7-987-27-9 6-86-9
10-1011-3
9-6 10-4
8-69-5
10
10-011- 9-210- 8-69- 7-11813-014-5
11-312-10
10
10
10
7
111010- 9-41015-317-3
13-315-4
1013912-7 011-7
6
10
3-1025-55-5
4-84-5
4-23-6
3-62-6 3-12-2
11
4-1034-126-107-3
5-115-9
5-44-8
4-63-4
10
11
5-1148-48-11
7-37-5
6-65-11
5-64-3 5-13-8
11
6-1065-1149-810-4
8-58-11
7-67-2
6-45-2
0
6
4-1143-1136-56-3
5-65-11
4-64-1 4-23-6
11
1
6

18
4-03-0
5-04-0
6-05-1
7-06-3
5-04-7
6-46-0
7-67-8
8-1094
2-9111
3-82-7
4-83-3
5-74-0
3-82-9

Page 1663

e
hem-fir , sprucee
pine-fir , redwood,
western cedars,
f
ponderosa pine , red
pinef

4×8

8-5 8-9

7-37-9

6-66-6

4 × 10

9-1111-0

8-79-6

7-88-3

4 × 12

11-512-10

9-1111-1

3–2×6

7-4 6-11

6-86-6

3–2×8

9-89-8

8-68-6

3 – 2 × 10

12-011-11

10-510-4

3 – 2 × 12

13-1113-10

12-112-0

5-1154-1035-64-8 5-24-1
5
7
7-06- 6-656-15-2 5-84-7
11
11

8-10108-18-5 7-67-2 7-06-3
0
4-936-06-1 5-65-3 5-14-6
11
6-116- 6-557-77-8
6-05-3
11
11
7-1079-49-4 8-68-5
7-46-8
7
10-910- 9-1099-19-1 8-68-1
10
10

6-75-7
4-63-6
5-84-8
6-11511
8-17-2

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg.
a. Ground snow load, live load = 40 60 psf, dead load = 10 psf, L/Δ = 360 at main span, L/Δ = 180 at cantilever with a 220pound point load applied at the end.
b.

Beams supporting deck joists from one side only.

c.

No. 2 grade, wet service factor.

d.

Beam depth shall be greater than or equal to depth of joists with a flush beam condition.

e.

Includes incising factor.

f.

Northern species. Incising factor not included.

Commenter's Reason: At the Committee Action Hearings, it was pointed out that the tables in Section 507 needed to be
updated to correspond to the required 60 psf live load on decks and balconies. This public comment makes the requisite
changes to the tables.
The joist and beam span tables were developed using a spreadsheet, which was based on the provisions in the NDS, where
possible The spreadsheet was validated (again, where possible) by using a live load of 40 psf and comparing to the values in
the IRC tables. In many cases, the values in the spreadsheet matched the values in the IRC, which validated the method used
in the spreadsheet. However, it is to be noted there were also many cases where despite the correctness of the formulas in the
spreadsheet, the values could not be matched with the IRC values. It appears there are several cells in the IRC tables that are
unnecessarily conservative (based on calculations), or where engineering judgment was used to align or cap the values in the
IRC.
Another spreadsheet was developed to determine the bolt spacing for the ledger table. For lag bolts, the values in the
spreadsheet were validated by comparing the spacing as calculated with 40 psf live load to the values in the IRC table. For the
through-bolts, the bolt capacities used to calculate the spacing were validated by comparing them with the bolt capacities given
in an online tool on the American Wood Council website. However, despite having "good" bolt values, we were unable to match
the through-bolt spacing shown in the IRC table. In addition, we were unable to determine how the values for the through-bolts
with the 1/2" of stacked washers were derived, so the values in this public comment were determined as a ratio of the
calculated through-bolt values without the stacked washers. Also of note: the table in the IRC for the ledger connection
appears to be incorrectly based on a Douglas Fir band joist and a Douglas Fir deck ledger--only by using the values for DF
were the spreadsheet calculations able to match the spacing for the lag bolts, or come close to the values for the through
bolts. The code text requires a different combination of wood species, and if those species are used, the resulting bolt
capacities are considerably lower(so required spacing would be tighter). We have chosen to maintain the DF/DF combination
as the basis of the calculations so as to be consistent with the 2015 IRC tables in methodology, but this is is an issue that
should be addressed in the future.
Anyone who would like a to review a copy of the spreadsheets should email the proponents of this public comment, and a copy
will be provided.
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Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: The live load on balconies was arbitrarily reduced during a previous code cycle, and the ASCE 7
committee on live loads debated the changes with a view towards incorporating them into the ASCE standard. However, it was
the consensus of the committee that the live loads should be increased based on previous experience, professional judgement,
and the documented failures of balconies. The proposal should be approved as submitted to ensure that the IRC reflects the
properly technically vetted live load criteria developed in the ANSI accredited ASCE standards development process.
RB27-16
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RB29-16
IRC: R302.1.
Proposed Change as Submitted
Proponent : Joseph Holland (jholland@frtw.com)
2015 International Residential Code
Revise as follows:
TABLE R302.1 (1)
EXTERIOR WALLS
MINIMUM
FIRE-RESISTANCE RATING
1 hour—tested in accordance with ASTM
Fire-resistance rated E 119 or UL 263 with exposure from both
sides
Not fire-resistance
0 hours
rated
Not allowed
N/A
1 hour on the underside, or Type IV
Fire-resistance rated
construction, or fire-retardant-treated
a, b
wood.
Not fire-resistance
0 hours
rated
Not allowed
N/A
25% maximum of wall
0 hours
area
Unlimited
0 hours
Comply with Section R302.4
All
None required

EXTERIOR WALL ELEMENT

Walls

Projections

Openings in walls

Penetrations

MINIMUM FIRE
SEPARATION DISTANCE

≥ 5 feet

≥ 2 feet to
≥ 5 feet

3 feet
5 feet
3 feet

For SI: 1 foot = 304.8 mm.
N/A = Not Applicable.
a. Roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if fireblocking is
provided from the wall top plate to the underside of the roof sheathing.
b. Roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave provided that
gable vent openings are not installed.
TABLE R302.1 (2)
EXTERIOR WALLS—DWELLINGS WITH FIRE SPRINKLERS
MINIMUM
FIRE-RESISTANCE RATING
1 hour—tested in accordance with ASTM
Fire-resistance rated E 119 or UL 263 with exposure from the
outside
Not fire-resistance
0 hours
rated
Not allowed
N/A
1 hour on the underside, or Type IV
Fire-resistance rated
construction or fire-retardant-treated
wood.b, c
Not fire-resistance
0 hours
rated
Not allowed
N/A
Unlimited
0 hours
Comply with Section R302.4
All
None required

EXTERIOR WALL ELEMENT

Walls

Projections

Openings in walls
Penetrations

MINIMUM FIRE
SEPARATION DISTANCE
0 feet
3 feeta

2 feeta
3 feet
3 feeta
3 feeta

For SI: 1 foot = 304.8 mm.
N/A = Not Applicable
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a. For residential subdivisions where all dwellings are equipped throughout with an automatic sprinkler system installed in
accordance with Section P2904, the fire separation distance for nonrated exterior walls and rated projections shall be
permitted to be reduced to 0 feet, and unlimited unprotected openings and penetrations shall be permitted, where the adjoining
lot provides an open setback yard that is 6 feet or more in width on the opposite side of the property line.
b. The roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if fireblocking
is provided from the wall top plate to the underside of the roof sheathing.
c. The roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave provided that
gable vent openings are not installed.
Reason: The proposal will bring the IRC and the IBC into agreement. Currently, the IBC provides options while the IRC has
only one method of compliance.
The IBC in Section 705.2.3 permits the use of Type IV construction, fire-retardant-treated wood or 1-hr fire-resistance
construction for combustible projections. The IRC in Table R302.1(1) and Table R302.1(2) only permits the 1-hr fire-resistance
construction on the underside. There is no 1-hr. fire-resistance assembly listed for roof eaves. As a result, users of the
International Residential Code are looking to the International Building Code for compliance with the requirement.

Cost Impact: Will not increase the cost of construction
The change only provides options. It does not mandate any requirements not permitted by ICC codes.
RB29-16 : TABLE
R302.1HOLLAND11539
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
TABLE R302.1 (1)
EXTERIOR WALLS
EXTERIOR WALL ELEMENT
Walls

Projections

Openings in walls

Penetrations

Fire-resistance rated
Not fire-resistance
rated
Not allowed
Fire-resistance rated
Not fire-resistance
rated
Not allowed
25% maximum of wall
area
Unlimited
All

MINIMUM
MINIMUM FIRE
FIRE-RESISTANCE RATING
SEPARATION DISTANCE
1 hour—tested in accordance with ASTM
E 119 or UL 263 with exposure from both
sides
0 hours
≥ 5 feet
N/A
1 hour on the underside, or Type IV
heavy timber construction, or firea, b
retardant-treated wood.
0 hours
N/A
0 hours

≥ 2 feet to
≥ 5 feet

3 feet

0 hours
Comply with Section R302.4
None required

5 feet
3 feet

For SI: 1 foot = 304.8 mm.
N/A = Not Applicable.
a. Roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if fireblocking is
provided from the wall top plate to the underside of the roof sheathing.
b. Roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave provided that gable
vent openings are not installed.
TABLE R302.1 (2)
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EXTERIOR WALLS—DWELLINGS WITH FIRE SPRINKLERS
EXTERIOR WALL ELEMENT
Walls

Projections

Openings in walls
Penetrations

Fire-resistance rated
Not fire-resistance
rated
Not allowed
Fire-resistance rated
Not fire-resistance
rated
Not allowed
Unlimited
All

MINIMUM
FIRE-RESISTANCE RATING
1 hour—tested in accordance with ASTM
E 119 or UL 263 with exposure from the
outside
0 hours
N/A
1 hour on the underside, or Type IV
heavy timber construction or fireb, c
retardant-treated wood.
0 hours
N/A
0 hours
Comply with Section R302.4
None required

MINIMUM FIRE
SEPARATION DISTANCE
0 feet
3 feet

a

2 feeta
3 feet
3 feeta
3 feeta

For SI: 1 foot = 304.8 mm.
N/A = Not Applicable
a. For residential subdivisions where all dwellings are equipped throughout with an automatic sprinkler system installed in
accordance with Section P2904, the fire separation distance for nonrated exterior walls and rated projections shall be permitted to
be reduced to 0 feet, and unlimited unprotected openings and penetrations shall be permitted, where the adjoining lot provides an
open setback yard that is 6 feet or more in width on the opposite side of the property line.
b. The roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if fireblocking is
provided from the wall top plate to the underside of the roof sheathing.
c. The roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave provided that
gable vent openings are not installed.

Committee Reason: The modification deletes a term that is not used in the code and replaces it with one that is used. The
proposal offers a good solution for projections.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Tim Earl, representing GBH International (tearl@gbhinternational.com) requests Disapprove.
Commenter's Reason: This proposal reduces fire safety by allowing a product with much lower fire performance than
currently allowed.
Fire-retardant treated wood is not required to pass a fire resistance test. Instead it is tested to an extended ASTM E84 test.
This is not nearly as severe. Additionally. this proposal does not specify a minimum thickness for the FRTW, which can
include plywood.

RB29-16
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RB31-16
IRC: R302.1, R302.2, R302.3, R606.2.2.
Proposed Change as Submitted
Proponent : Stephen Skalko, representing Stephen V. Skalko, PE & Assoctares, LLC (svskalko@cox.net); Matthew Senecal,
representing American Concrete Institute (matthew.senecal@concrete.org); Phillip Samblanet, The Masonry Society,
representing The Masonry Society (psamblanet@masonrysociety.org); William Hall, Portland Cement Association, representing
Portland Cement Association (jhall@cement.org)
2015 International Residential Code
Revise as follows:
TABLE R302.1 (1)
EXTERIOR WALLS
MINIMUM
FIRE-RESISTANCE RATING
1 hour—tested in accordance with ASTM
Fire-resistance rated E 119 or UL 263 with exposure from both
sidesc
Not fire-resistance
0 hours
rated
Not allowed
N/A
Fire-resistance rated
1 hour on the undersidea, b
Not fire-resistance
0 hours
rated
Not allowed
N/A
25% maximum of wall
0 hours
area
Unlimited
0 hours
Comply with Section R302.4
All
None required

EXTERIOR WALL ELEMENT

Walls

Projections

Openings in walls

Penetrations

MINIMUM FIRE
SEPARATION DISTANCE

≥ 5 feet
≥ 2 feet to
≥ 5 feet

3 feet
5 feet
3 feet

For SI: 1 foot = 304.8 mm.
N/A = Not Applicable.
a. Roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if fireblocking is
provided from the wall top plate to the underside of the roof sheathing.
b. Roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave provided that
gable vent openings are not installed.
c. Determination of fire resistance rating in accordance with ACI/TMS 216.1 shall not be prohibited.
TABLE R302.1 (2)
EXTERIOR WALLS—DWELLINGS WITH FIRE SPRINKLERS
MINIMUM
FIRE-RESISTANCE RATING
1 hour—tested in accordance with ASTM
Fire-resistance rated E 119 or UL 263 with exposure from the
outsided
Not fire-resistance
0 hours
rated
Not allowed
N/A
Fire-resistance rated
1 hour on the undersideb, c
Not fire-resistance
0 hours
rated
Not allowed
N/A
Unlimited
0 hours
Comply with Section R302.4
All
None required

EXTERIOR WALL ELEMENT

Walls

Projections

Openings in walls
Penetrations
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SEPARATION DISTANCE
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3 feet
3 feeta
3 feeta
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For SI: 1 foot = 304.8 mm.
N/A = Not Applicable
a. For residential subdivisions where all dwellings are equipped throughout with an automatic sprinkler system installed in
accordance with Section P2904, the fire separation distance for nonrated exterior walls and rated projections shall be
permitted to be reduced to 0 feet, and unlimited unprotected openings and penetrations shall be permitted, where the adjoining
lot provides an open setback yard that is 6 feet or more in width on the opposite side of the property line.
b. The roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if fireblocking
is provided from the wall top plate to the underside of the roof sheathing.
c. The roof eave fire-resistance rating shall be permitted allowed to be reduced to 0 hours on the underside of the eave
provided that gable vent openings are not installed.
d. c. Determination of fire resistance rating in accordance with ACI/TMS 216.1 shall not be prohibited.
R302.2 Townhouses. Common walls separating townhouses shall be assigned a fire-resistance rating in accordance with
Section R302.2, Item 1 or 2. The common wall shared by two townhouses shall be constructed without plumbing or mechanical
equipment, ducts or vents in the cavity of the common wall. The wall shall be rated for fire exposure from both sides and shall
extend to and be tight against exterior walls and the underside of the roof sheathing. Electrical installations shall be in
accordance with Chapters 34 through 43. Penetrations of the membrane of common walls for electrical outlet boxes shall be in
accordance with Section R302.4.
1. Where a fire sprinkler system in accordance with Section P2904 is provided, the common wall shall be not less than a
1-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263 or determined in
accordance with ACI/TMS 216.1.
2. Where a fire sprinkler system in accordance with Section P2904 is not provided, the common wall shall be not less than
a 2-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263 or determined in
accordance with ACI/TMS 216.1.
R302.3 Two-family dwellings. Dwelling units in two-family dwellings shall be separated from each other by wall and floor
assemblies having not less than a 1-hour fire-resistance rating where tested in accordance with ASTM E 119 or UL 263 or
determined in accordance with ACI/TMS 216.1. Fire-resistance-rated floor/ceiling and wall assemblies shall extend to and be
tight against the exterior wall, and wall assemblies shall extend from the foundation to the underside of the roof sheathing.
Exceptions:
1
1. A fire-resistance rating of /2 hour shall be permitted in buildings equipped throughout with an automatic sprinkler
system installed in accordance with NFPA 13.
5
2. Wall assemblies need not extend through attic spaces where the ceiling is protected by not less than /8-inch
(15.9 mm) Type X gypsum board, an attic draft stop constructed as specified in Section R302.12.1 is provided
above and along the wall assembly separating the dwellings and the structural framing supporting the ceiling is
1
protected by not less than /2-inch (12.7 mm) gypsum board or equivalent.
R606.2.2 Clay or shale masonry units. Clay or shale masonry units shall conform to the following standards: ASTM C 34 for
structural clay load-bearing wall tile; ASTM C 56 for structural clay nonload-bearing wall tile; ASTM C 62 for building brick
(solid masonry units made from clay or shale); ASTM C 1088 for solid units of thin veneer brick; ASTM C 126 for ceramicglazed structural clay facing tile, facing brick and solid masonry units; ASTM C 212 for structural clay facing tile; ASTM C 216
for facing brick (solid masonry units made from clay or shale); ASTM C652 for hollow brick (hollow masonry units made from
clay or shale); or ASTM C1405 for glazed brick (single-fired solid brick units).
Exception: Structural clay tile for nonstructural use in fireproofing of structural members and in wall furring shall not be
required to meet the compressive strength specifications. The fire-resistance rating shall be determined in accordance
with ASTM E 119 or , UL 263 or determined in accordance with ACI/TMS 216.1 and shall comply with the requirements of
Section R302.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
A review of the following standard(s) proposed for inclusion in the code with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
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ACI

American Concrete Institute
38800 Country Club Drive
Farmington Hills, MI 48331

Standard
reference
number

Title

216.1-14

Code Requirements for Determining Fire Resistance of Concrete and
Masonry Construction
Assemblies.....................................................................................R302.2,
R302.3, R606.2.2

TMS

The Masonry Society
105 South Sunset Street, Suite Q
Longmont, CO 80501

Standard
reference
number

Title

216.1-14

Code Requirements for Determining Fire Resistance of Concrete and
Masonry Construction
Assemblies.....................................................................................R302.2,
R302.3, R606.2.2

Referenced
in code
section number

Referenced
in code
section number

Reason: The International Building Code (IBC) permits ACI 216.1, Code Requirements for Determining Fire Resistance of
Concrete and Masonry Construction Assemblies to be used as an alternative to testing in accordance with ASTM E 119 or UL
263 to determine the fire resistance rating of concrete and masonry. This proposal adds ACI 216.1 to the IRC as an additional
compliance method and makes the IRC consistent with the IBC.
Cost Impact: Will not increase the cost of construction
Presently the IRC requires wall assemblies to be tested to ASTM E119 or UL 263 when used for fire rated exterior wall
elements, fire rated townhouse separations and fire rated dwelling unit separations. This proposal will allow the code user to
use the calculation methods permitted by ACI 216.1 to determine the fire resistance for concrete and masonry assemblies as an
alternative to having to expend funds to perform lab testing of these assemblies. Thus there will likely be a cost decrease.
Analysis: A review of the standard(s) proposed for inclusion in the code, ACI/TMS 216.1, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.

RB31-16 : TABLE
R302.2SKALKO12686
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal needs work and contains a double negative.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Stephen Skalko, representing Masonry Alliance for Codes and Standards (svskalko@cox.net); Matthew
Senecal (matthew.senecal@concrete.org); William Hall, Portland Cement Association, representing Portland
Cement Association (jhall@cement.org) requests Approve as Modified by this Public Comment.
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Modify as Follows:
2015 International Residential Code
TABLE R302.1 (1)
EXTERIOR WALLS
For SI: 1 foot = 304.8 mm.
N/A = Not Applicable.
a. Roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if fireblocking is
provided from the wall top plate to the underside of the roof sheathing.
b. Roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave provided
that gable vent openings are not installed.
c. Determination of fire resistance rating in accordance with ACI/TMS 216.1 shall not be prohibited permitted.
TABLE R302.1 (2)
EXTERIOR WALLS—DWELLINGS WITH FIRE SPRINKLERS
For SI: 1 foot = 304.8 mm.
N/A = Not Applicable
a. For residential subdivisions where all dwellings are equipped throughout with an automatic sprinkler system installed in
accordance with Section P2904, the fire separation distance for nonrated exterior walls and rated projections shall be
permitted to be reduced to 0 feet, and unlimited unprotected openings and penetrations shall be permitted, where the adjoining
lot provides an open setback yard that is 6 feet or more in width on the opposite side of the property line.
b. The roof eave fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave if fireblocking
is provided from the wall top plate to the underside of the roof sheathing.
c. The roof eave fire-resistance rating shall be allowed to be reduced to 0 hours on the underside of the eave provided that
gable vent openings are not installed.
d. c. Determination of fire resistance rating in accordance with ACI/TMS 216.1 shall not be prohibited permitted.
R302.2 Townhouses. Common walls separating townhouses shall be assigned a fire-resistance rating in accordance with
Section R302.2, Item 1 or 2. The common wall shared by two townhouses shall be constructed without plumbing or mechanical
equipment, ducts or vents in the cavity of the common wall. The wall shall be rated for fire exposure from both sides and shall
extend to and be tight against exterior walls and the underside of the roof sheathing. Electrical installations shall be in
accordance with Chapters 34 through 43. Penetrations of the membrane of common walls for electrical outlet boxes shall be in
accordance with Section R302.4.
1. Where a fire sprinkler system in accordance with Section P2904 is provided, the common wall shall be not less than a
1-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263 or determined in
accordance with ACI/TMS 216.1.
2. Where a fire sprinkler system in accordance with Section P2904 is not provided, the common wall shall be not less than
a 2-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263 or determined in
accordance with ACI/TMS 216.1.
R302.3 Two-family dwellings. Dwelling units in two-family dwellings shall be separated from each other by wall and floor
assemblies having not less than a 1-hour fire-resistance rating where tested in accordance with ASTM E 119 or UL 263 or
determined in accordance with ACI/TMS 216.1. Fire-resistance-rated floor/ceiling and wall assemblies shall extend to and be
tight against the exterior wall, and wall assemblies shall extend from the foundation to the underside of the roof sheathing.
Exceptions:
1. A fire-resistance rating of 1 /2 hour shall be permitted in buildings equipped throughout with an automatic sprinkler
system installed in accordance with NFPA 13.
2. Wall assemblies need not extend through attic spaces where the ceiling is protected by not less than 5 /8-inch
(15.9 mm) Type X gypsum board, an attic draft stop constructed as specified in Section R302.12.1 is provided
above and along the wall assembly separating the dwellings and the structural framing supporting the ceiling is
protected by not less than 1 /2-inch (12.7 mm) gypsum board or equivalent.
R606.2.2 Clay or shale masonry units. Clay or shale masonry units shall conform to the following standards: ASTM C 34 for
structural clay load-bearing wall tile; ASTM C 56 for structural clay nonload-bearing wall tile; ASTM C 62 for building brick
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(solid masonry units made from clay or shale); ASTM C 1088 for solid units of thin veneer brick; ASTM C 126 for ceramicglazed structural clay facing tile, facing brick and solid masonry units; ASTM C 212 for structural clay facing tile; ASTM C 216
for facing brick (solid masonry units made from clay or shale); ASTM C652 for hollow brick (hollow masonry units made from
clay or shale); or ASTM C1405 for glazed brick (single-fired solid brick units).
Exception: Structural clay tile for nonstructural use in fireproofing of structural members and in wall furring shall not be
required to meet the compressive strength specifications. The fire-resistance rating shall be determined in accordance
with ASTM E 119, UL 263 or determined in accordance with ACI/TMS 216.1 and shall comply with the requirements of
Section R302.
Commenter's Reason: These changes eliminate the double negative in the original proposal and provide editorial cleanup.
Providing a reference to ACI 216.1 gives the users of the International Residential Code an additional option for compliance
with determining the fire resistance of wall assemblies.
RB31-16
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RB36-16
IRC: R302.1.1 (New).
Proposed Change as Submitted
Proponent : Kevin McOsker, representing Southern Nevada Chapter of ICC (ktm@ClarkCountyNV.gov)
2015 International Residential Code
Add new text as follows:
R302.1.1 Exterior Wall Covering. Unprotected exterior wall coverings shall not project more than 4 inches (102 mm) into the
minimum fire separation distance.
Reason: Table R302.1(1) and R302.1(2) establish the required minimum fire separation rating of exterior wall elements based
on fire separation distance. The difference is Table R302.1(1) deals with dwellings without sprinklers and Table R302.1(2) is for
buildings with sprinklers.
The definition of "fire separation distance" requires the setback measurement to be taken from the building face. This requires
that the building placement is determined by the exterior wall covering. This could create conflict if a designed product is not
available or a design change causes a thicker system to be installed. For example; changing from a three coat Portland cement
plaster to an EIFS system, or adding a stone veneer. By code the dwelling is no longer code compliant. This will allow flexibility
in the design, without putting a hardship on the construction.
Also, by definition, exterior wall covering includes "architectural trim and embellishments".
The intent of this proposal is not to change any of the required setbacks, but to clarify and simplify the building placement and
verification of fire separation distance, by making it similar to the IBC, which allows architectural projections, pop outs, and
other features to protrude into the fire separation distance, under certain conditions.

Cost Impact: Will not increase the cost of construction
This will allow flexibility in the design, without putting a hardship on the construction.
RB36-16 :
R302.1.1 (NEW)MCOSKER12176
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal moves the line and there is a reason we have a line. The code says to measure to the face of
the building and the proposed language doesn't make sense. A better option might be to adjust the definition of fire separation
distance. The concept may have some potential but the proposed language does not work.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Matthew Dobson, Vinyl Siding Institute, representing Vinyl Siding Institute (mdobson@vinylsiding.org)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
SECTION 202 DEFINITIONS
[RB] FIRE SEPARATION DISTANCE. The distance measured from the building face to one of the following:
1. To the closest interior lot line.
2. To the centerline of a street, an alley or public way.
3. To an imaginary line between two buildings on the lot.
The distance shall be measured at a right angle from the face of the foundation wall.
Commenter's Reason: This slight modification helps to address the true intent of the original proposal, which is is
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where should the fire separation distance be measurement. What is the building face? The foundation face seems like that
logical place. This will help to clear up any problems from this measurement and the code being gray.
Proponent : Joseph Holland, representing Hoover Treated Wood Products (jholland@frtw.com) requests Approve as
Submitted.
Commenter's Reason: There was confusion as to what the proposal intended. It is a reasonable allowance from the required
fire separation distance. There is nothing magical about a definitive distance. If the building has 5 feet 1/8 inch fire separation
distance, no protection is needed. At five feet one-hour protection becomes mandatory. It is doubtful the 1/8 inch makes any
significant difference in the fire exposure. The same can be said of a four inch difference.. Approval will allow the code official
latitutde when inspecting for compliace with the code.
RB36-16
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RB41-16
IRC: R302.2.
Proposed Change as Submitted
Proponent : Ali Fattah, City of San Diego Development Services Department (afattah@sandiego.gov)
2015 International Residential Code
Revise as follows:
R302.2 Townhouses. Common walls separating townhouses shall be assigned a fire-resistance rating in accordance with
Section R302.2, Item 1 or 2. The common wall shared by two townhouses shall be constructed without plumbing or mechanical
equipment, ducts or vents in the cavity of the common wall. The wall shall be rated for fire exposure from both sides and shall
extend to and be tight against exterior walls and the underside of the roof sheathing. Electrical installations shall be in
accordance with Chapters 34 through 43. Penetrations of the membrane of common walls for electrical outlet boxes shall be in
accordance with Section R302.4 R302.4.2.
1. Where a fire sprinkler system in accordance with Section P2904 is provided, the common wall shall be not less than a
1-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263.
2. Where a fire sprinkler system in accordance with Section P2904 is not provided, the common wall shall be not less than
a 2-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263.
Reason: The IRC intends for Townhouses to behave like separate buildings and it is inferred that common utilities should not
be shared across the common wall separating townhouse dwelling units. Additionally by definition a Townhouse is a "singlefamily dwelling unit constructed in a group of three or more attached units ...". Additionally, the IRC Commentary explains
under Section R302.2.4 that the IRC intends that a Townhouse owner can remove a townhouse unit without affecting the
adjacent dwelling unit. As a result it is clear from Section R3202.2 and R302.2.4 that the IRC does not intend for Townhouses
to share utilities and systems and therefore common wiring and piping is not permitted through the wall separating townhouse
units.
The proposed code change deletes the reference to Chapter 34 through 43 since it is not necessary since the Sections do not
include construction standards relevant to maintaining fire resistance addresed in Section R302.2.
The IRC is one code that includes construction stnadards normally found in separate codes such as a building code, plumbing
code, mechanical code, energy efficiency code, etc. The IRC includes a table of contents and the requirements in the struck
text are not located in a separate electrical code.
The revised IRC code Section reference to Section R302.4.2 more accurately reflects the text preceding the code reference
that implies only membrane penetrations of the common wall are permitted and not through penetrations.

Cost Impact: Will not increase the cost of construction
The prpposed code change is editorial and does not add requirements so the cost of construction is not impacted.
RB41-16 : R302.2FATTAH11801
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee does not see a need for this proposed change.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Submitted.
Commenter's Reason: This is an editorial code change to correctly reference a section and delete unnecessary text as
outlined in the reason statement. We disagree with the committee that this code change is not necessary because some
contractors do not differentiate between types of penetrations or the differences between through and membrane penetrations.
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The IRC is clear that the common wall "..shall be constructed without plumbing or mechanical equipment, ducts or vents in the
cavity of the common wall..." So a pipe passing through the common wall has a portion of it in a wall so it is prohibited.
Sharing common water supply or other utilities such as gas lines or electrical supply lines across townhouses through attics or
floors is contrary to the objectives of the IRC with the common wall. It would be even worst if fire sprinkler piping serving one
unit passed through the attic of another unit. Both the common wall option or the separate wall option consistently do not allow
through plumbing penetrations.
This code change is only focused on the clarification that electrical penetrations are only permitted to be membrane
penetrations.

RB41-16
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RB49-16
IRC: R302.2, R302.2.4, R302.2.5 (New).
Proposed Change as Submitted
Proponent : Ali Fattah, City of San Diego Development Services Department (afattah@sandiego.gov)
2015 International Residential Code
R302.2 Townhouses. Common walls
Common walls separating townhouses shall be assigned a fire-resistance rating in accordance with Section R302.2, Item 1 or
2. The common wall shared by two townhouses shall be constructed without plumbing or mechanical equipment, ducts or vents
in the cavity of the common wall. The wall shall be rated for fire exposure from both sides and shall extend to and be tight
against exterior walls and the underside of the roof sheathing. Electrical installations shall be in accordance with Chapters 34
through 43. Penetrations of the membrane of common walls for electrical outlet boxes shall be in accordance with Section
R302.4.
1. Where a fire sprinkler system in accordance with Section P2904 is provided, the common wallcommon wall shall be not
less than a 1-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263.
2. Where a fire sprinkler system in accordance with Section P2904 is not provided, the common wallcommon wall shall be
not less than a 2-hour fire-resistance-rated wall assembly tested in accordance with ASTM E 119 or UL 263.
Revise as follows:
R302.2.4 Structural independence. Each individual townhouse shall be structurally independent.
Exceptions:
1. Foundations supporting exterior walls or common walls.
2. Structural roof and wall sheathing from each unit fastened to the common wall framing.
3. Nonstructural wall and roof coverings.
4. Flashing at termination of roof covering over common wall.
5. Townhouses separated by a common wall as provided in Section R302.2, Item 1 or 2.
Add new text as follows:
R302.2.5 Common wall stability. Common walls shall be designed and constructed to allow collapse of the Townhouse
dwelling unit on either side without collapse of the party wall under fire conditions.
Reason: The IRC commentary clarifies that the intent of the Townhouse requirements is for each townhouse, defined as an
attached single family dwelling, to function independently of other townhouse units. For example the sprinkler system required
is NFPA 13-D and not NFPA 13-R which is common for multi-unit buildings under the IBC. Additionally the IRC does not intend
for utilities to be shared across walls separating Townhouse dwelling units whether separated with a common wall or two
separate fire resistance rated walls. The IRC also intends for the units to be structurally independent to allow demolition or
alteration of Townhouse without affecting an adjacent one. The code provides for exceptions to the structural independence
due to specific elements such as extending roof coverings, using common foundations, allowing sheathing on both sides of the
common wall to be attached to the common studs, and allowing flashing to extend across the common wall between the
Townhouse units. The code additionally exempts designs utilizing a common wall from structural independence which seems to
encourage the use of of common walls due to the structural benefits.
It is unusual in the ICC family of codes for an exception that is a part of a series of exceptions to completely eliminate a
requirement as is the case with exception 5 and structural independence. Additionally lack of structural independence may
have a negative impact on structural behavior under fire where structural framing members may extend into a neighboring unit
or where the lateral force resisting system may be shared thereby rendering the adjoining Townhouse unit under fire
structurally unstable during or after a fire event. Exception 5 contradicts the intent of the code.
We believe that the common wall separation was proposed to act similarly to a fire wall and that due to the prescriptive nature
of the IRC requirements, many of the performance based rules were simplified when compared to the IBC. However with the
wide adoption of the IRC it is clear that there are significant differences in requirements between the IBC Group R-3 and R-2
occupancies and residential uses regulated under the IRC. Many developers are choosing Townhouse designs under the IRC
rather the IBC due to less restrictive fire separation and means of egress requirements among-st other reasons. So
this anomaly of exception 5 is becoming a more frequent issue in establishing the applicable code to enforce and the
occupancy classification.
We believe that the common wall requirements as proposed in the IRC will accomplish the intent of the fire separation
requirements and as a collateral benefit will result in the level of structural independence intended.
Townhouses prior to the 2009 IRC did not require fire sprinklers and were separated with two one-hour walls or a common 2
hour wall. After adoption of the sprinkler requirements into the IRC the fire resistance oft the separation in either configuration
was changed to one-hour. In the 2015 IRC townhouses separated with two-independent one hour wall offer a level of structural
independence not provided with the common wall option. Generally when the code provides options the two options should
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provide equivalent results. However, exception 5 will not result in building performance to townhouses separated with
two independent one hour walls constructed per Section R302.1.

Cost Impact: Will increase the cost of construction
The proposed code change will not allow the sharing of structural elements and systems, however when the loads resisted are
divided by 1/2 due to a lack of load sharing it is expected that the quantity of additional materials will not double as a
consequence of applying the code change to a project. The IRC has many prescriptive solutions and does not intend for beams
to be used without a structural design. Additionally braced wall panel requirements allow for wall bracing utilizing narrow
panels.
RB49-16 :
R302.2.4FATTAH11499
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal goes beyond what is intended in the IRC for townhouse separation. This conflicts with prior
committee action to allow two 1 hour fire resistance rated walls between townhouse dwelling units. The common wall provisions
need to be retained.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: This proposal was meant to ensure the independent structural stability of townhomes. It clarifies that
each townhome be independently stable under fire conditions, and does so by removing the exemption from independence for
townhomes with common walls. Contrary to the Committee Reason, the change does not prohibit the use of two 1-hour fire
walls, but merely says that in any condition the two units on either side of the wall(s) must be independently stable. The
proposed change is clearly in the interest of public safety and property protection.
Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Submitted.
Commenter's Reason: We request that the membership of the ICC approve this code change as submitted.
The committee reason for denial precisely addresses the issue at hand. When the option of constructing two separate walls is
chosen, some separation / air gap will exist between the Townhouse units. When assigned to a Seismic Design Category
(SDC) a seismic separation will be required for designs in Seismic Design Category D and higher. Additionally two separate
one-hour walls will allow complete burnout of an involved Townhouse without structurally damaging the adjacent
Townhouse. The common wall option should meet the same performance objective as stated in the heading for Section
R302.2.4 "Structural Independence".
We appreciate that the IRC commentary is not code language however it is addressing a code conflict that exception # 5
causes with the charging section.
The most significant difference between group R-3 and Group R-2 in the IBC is the structural independence of the R-3
occupancy. A Group R-2 occupancy shares framing, utilities, often means of egress and address fire exposure from one
dwelling unit to other dwelling units in the building.
Single family dwellings, classified as R-3 occupancies under the IBC, and dwellings and Townhouses under the IRC provide
for limited or no communication between units, limit the number of dwelling units per building and require buildings to be
separated to include one-hour walls with no openings. Dwellings on separate lots or that are separated by fire separation
distances that are less than 3 ft are still separated.
Requirements for townhouses classified as Group R-2, necessary when the scoping limitations of the IRC are not satisfied and
therefore the design of the Townhouses needs to comply with the IBC, are significantly more restrictive when fire separation
distances and exterior wall opening limitations are considered; fire resistance rated type of construction and
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fire protection requirements are also significantly more restrictive. However, fire access required under the fire code will be the
same for dwelling units and townhouses under the IRC or the IBC.
The text proposed in Section R302.2.5 satisfies the intent of the IRC as stated in the commentary and provides for performance
consistent with the double wall option referenced by the committee. This code change will not conflict with code change RB 4416 that was approved by the committee as is stated in the reason statement.
A simple framing method to satisfy the performance objective of the proposed code section is for roof and floor framing to be
parallel to the wall.
We refer you to our original reason statement for more information.

RB49-16
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RB51-16
IRC: R302.3.
Proposed Change as Submitted
Proponent : Jeffrey Shapiro, representing IRC Fire Sprinkler Coalition (jeff.shapiro@intlcodeconsultants.com)
2015 International Residential Code
Revise as follows:
R302.3 Two-family dwellings. Dwelling units in two-family dwellings shall extend from foundation to roof, be provided with a
yard or
public way on not less than three sides and shall be separated from each other by wall and floor assemblies having not less
than a 1-hour fire-resistance rating where tested in accordance with ASTM E 119 or UL 263. Fire-resistance-rated floor/ceiling
and wall assemblies shall extend to and be tight against the exterior wall , and wall assemblies shall extend from the foundation
to the underside of the roof sheathing.
Exceptions:
1. A fire-resistance rating of 1 /2 hour shall be permitted in buildings equipped throughout with an automatic sprinkler
system installed in accordance with NFPA 13 Section P2904.
2. Wall assemblies need not extend through attic spaces where the ceiling is protected by not less than 5 /8-inch
(15.9 mm) Type X gypsum board, an attic draft stop constructed as specified in Section R302.12.1 is provided
above and along the wall assembly separating the dwellings and the structural framing supporting the ceiling is
protected by not less than 1 /2-inch (12.7 mm) gypsum board or equivalent.
3. Dwelling units in two-family dwellings shall be permitted to be vertically stacked where the building is equipped
throughout with an automatic sprinkler system installed in accordance with Section P2904 and the dwelling units
are separated by a floor assembly having a 1/2-hour fire-resistance rating where tested in accordance with ASTM
E 119 or UL 263.
Reason: Most people envision duplexes as side-by-side dwellings. Where duplexes are stacked they can potentially involve a
one-story home with an occupiable attic over a 2-story home, i.e. from a firefighting and rescue perspective, a 4-story structure.
Although the code intends to require sprinklers in all new homes, 16 states legislatively prohibit enacting this requirement at
the state or local level. It is a well-established fact that fires spread much more quickly in a vertical direction than a horizontal
direction, and when the fire breaches a window or door, flames will quickly envelop occupied spaces and attics above. This
proposal addresses the concern by limiting stacked duplexes such that they would only be allowed when sprinklers are
provided and allows reduction of the required separation to 1/2 hour based on Section P2904 compliant sprinkler systems.
Cost Impact: Will not increase the cost of construction
Since the IRC already requires sprinklers in all dwellings, this proposal does not increase the cost of constructing a two-family
dwelling in accordance with the model code.
RB51-16 : R302.3SHAPIRO12905
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Stacked is just as common as side-by-side construction in some areas. If exceptions are offered, then all
buildings referenced in the reason statement do not need to be sprinklered.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jeffrey Shapiro, representing IRC Fire Sprinkler Coalition (jeff.shapiro@intlcodeconsultants.com)
requests Approve as Submitted.
Commenter's Reason: Based on original substantiation.
RB51-16
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RB52-16
IRC: R302.3.
Proposed Change as Submitted
Proponent : Stephen Thomas, Colorado Code Consulting, LLC (sthomas@coloradocode.net)
2015 International Residential Code
Revise as follows:
R302.3 Two-family dwellings. Dwelling units in two-family dwellings located on a single lot shall be separated from each
other by wall and floor assemblies having not less than a 1-hour fire-resistance rating where tested in accordance with ASTM E
119 or , UL 263 or Chapter 7 of the International Building Code. Dwelling units in two-family dwellings divided by a lot line shall
be separated by two 1-hour fire resistance rated wall assemblies tested in accordance with ASTM E119, UL 263 or Chapter 7
of the International Building Code. Fire-resistance-rated floor/ceiling and wall assemblies shall extend to and be tight against
the exterior wall, and wall assemblies shall extend from the foundation to the underside of the roof sheathing.
Exceptions:
1. A fire-resistance rating of 1 /2 hour shall be permitted in buildings equipped throughout with an automatic sprinkler
system installed in accordance with NFPA 13.
2. Wall assemblies need not extend through attic spaces where the ceiling is protected by not less than 5 /8-inch
(15.9 mm) Type X gypsum board, an attic draft stop constructed as specified in Section R302.12.1 is provided
above and along the wall assembly separating the dwellings and the structural framing supporting the ceiling is
protected by not less than 1 /2-inch (12.7 mm) gypsum board or equivalent.
Reason: There has been confusion regarding the separation between two dwelling units in a two-family dwelling. The code
requires a one-hour fire-resistance assembly between the units. However, there is an ICC Committee interpretation (41-03) that
states "An attached two-family dwelling with a property line between the two dwelling units is considered two separate
buildings, located on two separate lots. Two individual dwellings must comply with the fire separation distance required in
Section R302.1". ICC seminars also support this position.
The intent of this proposal is to clarify this requirement by including the language to clarify that a two family dwelling on a single
lot would be constructed as a single building and the single one-hour wall would be acceptable. However, if a lot line is placed
between the two dwelling units, you would have a dwelling on a separate lot and the exterior walls would need to be protected
in accordance with Section 302 as separate buildings. We are just trying to make sure the code reads the way it is intended to
read.

Cost Impact: Will increase the cost of construction
This may increase the cost in jurisdictions that have only been requiring a single one-hour wall between the dwelling units.
RB52-16 : R302.3THOMAS12605
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed language, including the proposed modifications, complicates the existing requirements of the
code.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Stephen Thomas, Colorado Code Consulting, LLC, representing Colorado Chapter ICC
(sthomas@coloradocode.net); Richelle McMurtry, representing Home Builders Association of Metro Denver
(rmcmurtry@hbadenver.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R302.3 Two-family dwellings. Dwelling units in two-family dwellings located on a single lot shall be separated from each
other by wall and floor assemblies having not less than a 1-hour fire-resistance rating where tested in accordance with ASTM E
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119, UL 263 or Chapter 7 Section 703 of the International Building Code. Dwelling units in two-family dwellings divided by
regardless of whether a lot line shall be separated by exists between the two 1-hour fire resistance rated wall assemblies
tested in accordance with ASTM E119, UL 263 dwelling units or Chapter 7 of the International Building Code not. Fireresistance-rated floor/ceiling and wall assemblies shall extend to and be tight against the exterior wall, and wall assemblies
shall extend from the foundation to the underside of the roof sheathing.
Exceptions:
1. A fire-resistance rating of 1 /2 hour shall be permitted in buildings equipped throughout with an automatic sprinkler
system installed in accordance with NFPA 13.
2. Wall assemblies need not extend through attic spaces where the ceiling is protected by not less than 5 /8-inch
(15.9 mm) Type X gypsum board, an attic draft stop constructed as specified in Section R302.12.1 is provided
above and along the wall assembly separating the dwellings and the structural framing supporting the ceiling is
protected by not less than 1 /2-inch (12.7 mm) gypsum board or equivalent.
Commenter's Reason:
THOMAS: This section has always been confusing for users of the code. The language says that the separation between
dwelling units in a two-family dwelling must be a one-hour fire-resistant rated assembly. Many people have morphed this
requirement into saying that if a lot line exists between the two units, then two one-hour walls must be provided. This opinion is
also supported by an ICC Committee interpretation. The language of the code does not support this position. It just says that
the wall or floor has to be one-hour rated. The fire does not know whether there is a lot line present or not. The only issue is
liability between the two owners. That is not a code issue. If we believe that a one-hour separation is sufficient without a lot
line, why does that change when we put a lot line in. It only has to do with ownership.
The committee felt that the original proposal complicated the section. So, this revisions will make the code easier to use. The
original change was designed to put language in the code to agree with the committee interpretation and ICC seminars. The
committee disagreed with this logic and disapproved the language. This modification simplifies the code and provides the user
with a clear understanding of what the separation should be.
MCMURTRY: The HBA of Metro Denver approves the proposal as modified by Steve Thomas during public comments. Fire
separation requirements should not be determined by lot lines (as they can change over time). This code standardizes fireseparation standards for the safety of inhabitants, regardless of lot line determinations.

RB52-16
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RB67-16
IRC: R302.13.
Proposed Change as Submitted
Proponent : Richard Davidson, representing Self
2015 International Residential Code
Revise as follows:
R302.13 Fire protection of floors. Floor
All floor assemblies that are not required elsewhere in this code to be fire-resistance rated, shall be provided with a 1 /2-inch
(12.7 mm) gypsum wallboard membrane, or 5 /8-inch (16 mm) wood structural panel membrane, or equivalent on the underside
of the floor framing member. Penetrations or openings for ducts, vents, electrical outlets, lighting, devices, luminaires, wires,
speakers, drainage, piping and similar openings or penetrations shall be permitted. Walls, columns, or other members
supporting assemblies required to be protected by this section shall be provided with protection equivalent to that provided for
the floor.
Exceptions:
1. Floor assemblies located directly over a space protected by an automatic sprinkler system in accordance with
Section P2904, NFPA 13D, or other approved equivalent sprinkler system R313..
2. Floor assemblies located directly over a crawl space not intended for storage or fuel-fired appliances.
3. Floor assemblies required to be protected by Sections R302.3, R302.6, or R302.7..
4. Portions of floor assemblies shall be permitted to be unprotected where complying with the following:
2
4.1.The aggregate area of the unprotected portions does not exceed 80 square feet (7.4 m ) per story
4.2.Fireblocking in accordance with Section R302.11.1 is installed along the perimeter of the unprotected
portion to separate the unprotected portion from the remainder of the floor assembly.
4.3.A maximum of 150 square feet of floor assembly in each story is allowed be unprotected. The unprotected
assembly must be separated from the protected assembly by a layer of 1/2- inch gypsum board, 5/8-inch
structural panel sheathing, or solid sawn lumber blocking applied around the perimeter of the unprotected
area.
4.4.Floor assemblies or landlings where the underfloor space is enclosed on all sides and a means to access
such underfloor space is not provided.
4.5.Floor assemblies where the underfloor space is exposed to the exterior or is not within surrounding
foundation walls of the dwelling such as, but not limited to decks, porches, or dwellings constructed on
piers.
4.6.Floor assemblies of additions to existing dwellings.
4.7.Floor assemblies in detached accessory structures.
5. Wood floor assemblies using dimension lumber or structural composite lumber equal to or greater than 2-inch by
10-inch (50.8 mm by 254 mm) nominal dimension, or other approved floor assemblies demonstrating equivalent
fire performance.
Reason: This revision involves a little language cleanup for clarity, readability, and reasonability. The first paragraph has
largely editorial revisions. A new sentence has been added that addresses protection of structural members supporting the fire
protected floor assembly. There are numerous examples in the IRC consistent with this language including protection of walls in
a garage when the ceiling is part of the garage/dwelling separation. Remember, the garage separation is not an assembly
either, just a membrane. This change also acknowledges the possibility that load bearing walls may be steel studs that could
fail long before the floor does. There needs to be some consistency in the thought process.
In exception #1, the reference to other approved systems is deleted. If other systems are known to exist, they should be noted.
Otherwise the code already allows consideration of equivalencies.
The second exception is proposed for deletion. Crawl spaces aren't required to have sprinkler protection. Crawl spaces will be
used for storage if there is access provided. Let's not kid ourselves. Let's simplify the process because you cannot plan check
or inspect "not intended for". The builder/owner can decide to either add sprinkler protection, provide the membrane protection,
or seal the area off completely.
A new second exception is added that specifically identifies the three locations in the code where floor assemblies must have a
fire-resistant membrane. No more guessing.
The first two subsections of the third exception are combined into one exception as both parts must be used together to make
sense. As currently written, one can take them as two different exceptions because that is how it is written. This can cause
confusion and a lack of uniformity. Furthermore, the exception has been amended to increase the size of the unprotected space
from 80 square feet to 150 square feet. Furnace/mechanical/laundry rooms are the most problematic places for compliance
what with pipes, ducts, vents, etc., making a ceiling installation difficult. Most of these spaces exceed 80 square feet (which is
an arbitrary limit) so again we are faced with boxing out small portions of the ceiling to meet the 80 square foot limit. 150 square
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feet is a more workable size. The exception is further revised to address the perimeter separation. The term "fire blocking" is
inappropriate for this application as many methods do not lend themselves to this environment and fire blocking by definition is
intended for concealed spaces.
Additional means to allow unprotected portions of floor assemblies are addressed with several new items.
An exception is provided for landings and floor assemblies that are completely enclosed and not provided with a means to
access such space thereby preventing fires from spreading to those areas.
An exception is provided for floors open to the exterior (decks, porches). It should be readily identifiable to the fire service if the
space under such areas is on fire.
An exception is added for additions to existing dwellings. It makes little sense to require the basement ceiling of a 12 X 12
addition to an existing 2000 square foot house to be protected when the rest of the ceiling is unprotected. The rule has to have
some semblance of reasonableness. Homes that have sprinkler protection will already be covered.
The last exception excludes protection for floors for detached accessory structures. This might be an attic storage space in a
detached garage or the second floor of a small children's play house. There should be no need for entry of the fire service into
these areas as they are not habitable space.
Exception number four is proposed for deletion for several reasons. New homes and additions are occasionally constructed
with a mix of different size floor framing members. This can result in a patchwork of floor systems that require protection mixed
with some that don't. No one believes that such a system serves any purpose.
And, recent studies show there is little difference in the performance of various structural floor systems in fire conditions. We
need to do what many folks said at the hearings when this proposal was approved and "level the playing field", "protect them
all". Is a floor of 2X8's 12" o.c. less resistant to collapse from a fire than 2X10's at 24" o.c.? I doubt it. Let's eliminate the
confusion and "level the playing field". Protect them all.

Cost Impact: Will not increase the cost of construction
This proposal should reduce costs by lessening regulations.
RB67-16 :
R302.13DAVIDSON10814
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal removes fireblocking which is important to the integrity of the under-floor area.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Joseph Holland, Hoover Treated Wood Products, representing Hoover Treated Wood Products
(jholland@frtw.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R302.13 Fire protection of floors. All floor assemblies shall be provided with a 1 /2-inch (12.7 mm) gypsum wallboard
membrane, or 5 /8-inch (16 mm) wood structural panel membrane on the underside of the floor framing member. Penetrations
or openings for ducts, vents, electrical outlets, lighting, devices, luminaires, wires, speakers, drainage, piping and similar
openings or penetrations shall be permitted. Walls, columns, or other members supporting assemblies required to be protected
by this section shall be provided with protection equivalent to that provided for the floor.
Exceptions:
1. Floor assemblies located directly over a space protected by an automatic sprinkler system in accordance with
Section R313..
2. Floor assemblies required to be protected by Sections R302.3, R302.6, or R302.7..
3. Portions of floor assemblies shall be permitted to be unprotected where complying with the following:
3.1.A maximum of 150 square feet of floor assembly in each story is allowed be unprotected. The unprotected
assembly must be separated from the protected assembly by a layer of 1/2- inch gypsum board, 5/8-inch
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structural panel sheathing, 1/2-inch fire-retardant-treated structural panel sheathing, or solid sawn lumber
blocking applied around the perimeter of the unprotected area.
3.2.Floor assemblies or landlings where the underfloor space is enclosed on all sides and a means to access
such underfloor space is not provided.
3.3.Floor assemblies where the underfloor space is exposed to the exterior or is not within surrounding
foundation walls of the dwelling such as, but not limited to decks, porches, or dwellings constructed on
piers.
3.4.Floor assemblies of additions to existing dwellings.
3.5.Floor assemblies in detached accessory structures.
4. Wood floor assemblies using dimension lumber or structural composite lumber equal to or greater than 2-inch by
10-inch (50.8 mm by 254 mm) nominal dimension, or other approved floor assemblies demonstrating equivalent
fire performance.
Commenter's Reason: In addition to the clean up suggested by the proponent, 1/2 inch FRTW is added as a permitted
material. The FRTW will accomplish three things. The 1/2 will be give added protection by limiting the rate of flame spread
and the treatment will give additional time to burn through. Untreated wood structural panels 5/8 inch thick, depending on the
species and whether it is plywood or OSB, have flame speads in the range of 70 to 160. The code requires FRTW's flame
spead be 25 or less. In addition, but not a code requirement the FRTW will have a much lower smoke developed rating than
untreated wood.
RB67-16
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RB68-16
IRC: R302.13.
Proposed Change as Submitted
Proponent : Bruce Swiecicki, representing National Propane Gas Association (bswiecicki@npga.org)
2015 International Residential Code
Revise as follows:
R302.13 Fire protection of floors. Floor assemblies that are not required elsewhere in this code to be fire-resistance rated,
shall be provided with a 1 /2-inch (12.7 mm) gypsum wallboard membrane, 5 /8-inch (16 mm) wood structural panel membrane,
or equivalent on the underside of the floor framing member. Penetrations or openings for ducts, vents, electrical outlets,
lighting, devices, luminaires, wires, speakers, drainage, piping and similar openings or penetrations shall be permitted.
Exceptions:
1. Floor assemblies located directly over a space protected by an automatic sprinkler system in accordance with
Section P2904, NFPA 13D, or other approved equivalent sprinkler system.
2. Floor assemblies located directly over a crawl space not intended for storage or fuel-fired appliances.
3. Portions of floor assemblies shall be permitted to be unprotected where complying with the following:
3.1.The aggregate area of the unprotected portions does not exceed 80 square feet (7.4 m2) per story
3.2.Fireblocking in accordance with Section R302.11.1 is installed along the perimeter of the unprotected
portion to separate the unprotected portion from the remainder of the floor assembly.
4. Wood floor assemblies using dimension lumber or structural composite lumber equal to or greater than 2-inch by
10-inch (50.8 mm by 254 mm) nominal dimension, or other approved floor assemblies demonstrating equivalent
fire performance.
Reason: The requirement for installing protection on the underside of a floor assembly over a crawl space where a fuel-fired
appliances is installed in the crawl space first appeared in Section 501.3 of the 2012 edition of the IRC. The text came in
during the final action hearings of RB31-09/10, when three public comments were combined into the final text. In the 2015
edition, the text was moved into Section R 302.13.
Looking at the public comments associated with RB31-09/10, there is no substantiation or technical justification for including
fuel-fired appliances. Listed gas-fired appliances are tested to the ANSI Z21/83 standards that are recognized and used not
only in the United States but also Canada and other countries. Gas appliances are required to undergo testing that measures
the temperatures on surrounding construction while the appliance is in an "over-fired" condition. All listed gas appliances are
required to state the necessary clearance to combustible construction in the installation instructions.
Singling out fuel-fired appliances as a trigger for protecting the underside of a floor assembly over a crawl space is not justified.
This provision imposes an unfair burden on gas appliances and provides an incentive for builders to install electric
appliances instead, even though those appliances also produce heat and may contribute to elevated temperatures in their
surroundings.
Acceptable but less desirable alternatives to this proposal would be to limit the requirement for protection when unlisted fuelburning appliances are installed in the crawl space. This would recognize the fact that the temperatures on surrounding
construction for unlisted appliances may not be known. Another alternative would be to include any heat-producing appliance
that may be installed in the crawl space. Doing so would then address the presumed issue of concern (elevated
temperatures) in a manner that does not discriminate based on the energy source for the appliance.

Cost Impact: Will not increase the cost of construction
This proposal will reduce the cost of construction by removing a requirement from the code for certain installations.
RB68-16 :
R302.13SWIECICKI13131
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
R302.13 Fire protection of floors. Floor assemblies that are not required elsewhere in this code to be fire-resistance rated, shall
be provided with a 1 /2-inch (12.7 mm) gypsum wallboard membrane, 5 /8-inch (16 mm) wood structural panel membrane, or
equivalent on the underside of the floor framing member. Penetrations or openings for ducts, vents, electrical outlets, lighting,
devices, luminaires, wires, speakers, drainage, piping and similar openings or penetrations shall be permitted.
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Exceptions:
1. Floor assemblies located directly over a space protected by an automatic sprinkler system in accordance with Section
P2904, NFPA 13D, or other approved equivalent sprinkler system.
2. Floor assemblies located directly over a crawl space not intended for storage or for the installation of fuel-fired or
electric-powered appliances.
3. Portions of floor assemblies shall be permitted to be unprotected where complying with the following:
3.1.The aggregate area of the unprotected portions does not exceed 80 square feet (7.4 m2) per story
3.2.Fireblocking in accordance with Section R302.11.1 is installed along the perimeter of the unprotected portion
to separate the unprotected portion from the remainder of the floor assembly.
4. Wood floor assemblies using dimension lumber or structural composite lumber equal to or greater than 2-inch by 10inch (50.8 mm by 254 mm) nominal dimension, or other approved floor assemblies demonstrating equivalent fire
performance.
Committee Reason: The modification addresses all fuel equipment, which is appropriate. The proposal provides complete
exceptions and addresses all fuel-fired equipment.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Paul Coats, PE CBO, representing American Wood Council (pcoats@awc.org) requests Approve as
Modified by this Public Comment.
Further Modify as Follows:
2015 International Residential Code
R302.13 Fire protection of floors. Floor assemblies that are not required elsewhere in this code to be fire-resistance rated,
shall be provided with a 1 /2-inch (12.7 mm) gypsum wallboard membrane, 5 /8-inch (16 mm) wood structural panel membrane,
or equivalent on the underside of the floor framing member. Penetrations or openings for ducts, vents, electrical outlets,
lighting, devices, luminaires, wires, speakers, drainage, piping and similar openings or penetrations shall be permitted.
Exceptions:
1. Floor assemblies located directly over a space protected by an automatic sprinkler system in accordance with
Section P2904, NFPA 13D, or other approved equivalent sprinkler system.
2. Floor assemblies located directly over a crawl space not intended for storageor storage or for the installation of
fuel-fired or electric-powered heating appliances.
3. Portions of floor assemblies shall be permitted to be unprotected where complying with the following:
3.1.The aggregate area of the unprotected portions does not exceed 80 square feet (7.4 m2) per story
3.2.Fireblocking in accordance with Section R302.11.1 is installed along the perimeter of the unprotected
portion to separate the unprotected portion from the remainder of the floor assembly.
4. Wood floor assemblies using dimension lumber or structural composite lumber equal to or greater than 2-inch by
10-inch (50.8 mm by 254 mm) nominal dimension, or other approved floor assemblies demonstrating equivalent
fire performance.
Commenter's Reason: Electric appliances could be interpreted to include sump pumps and other appliances less hazardous
than heating appliances. Limiting the restriction to heating appliances, to include all fuel-fired and electric furnaces and water
heaters, is appropriate.
RB68-16
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RB69-16
IRC: R302.13.
Proposed Change as Submitted
Proponent : Larry Wainright, representing the Structural Building Components Association, representing Structural Building
Components Association (lwainright@qualtim.com)
2015 International Residential Code
Revise as follows:
R302.13 Fire protection of floors. Floor assemblies that are not required elsewhere in this code to be fire-resistance rated,
shall be provided with a 1 /2-inch (12.7 mm) gypsum wallboard membrane, 5 /8-inch (16 mm) wood structural panel membrane,
or equivalent on the underside of the floor framing member. Penetrations or openings for ducts, vents, electrical outlets,
lighting, devices, luminaires, wires, speakers, drainage, piping and similar openings or penetrations shall be permitted.
Exceptions:
1. Floor assemblies located directly over a space protected by an automatic sprinkler system in accordance with
Section P2904, NFPA 13D, or other approved equivalent sprinkler system.
2. Floor assemblies located directly over a crawl space not intended for storage or fuel-fired appliances.
3. Portions of floor assemblies shall be permitted to be unprotected where complying with the following:
3.1.The aggregate area of the unprotected portions does not exceed 80 square feet (7.4 m2) per story
3.2.Fireblocking in accordance with Section R302.11.1 is installed along the perimeter of the unprotected
portion to separate the unprotected portion from the remainder of the floor assembly.
4. Wood floor assemblies using dimension lumber or structural composite lumber equal to or greater than 2-inch by
10-inch (50.8 mm by 254 mm) nominal dimension, or other approved floor assemblies demonstrating equivalent
fire performance.

Reason:
1. In general, the law states the purpose of a building code is to establish minimum requirements to safeguard the public
health, safety, and general welfare, and to provide safety to firefighters and emergency responders during emergency
operations. (See 3 Intent) (http://publicecodes.cyberregs.com/icod/irc/2012/icod_irc_2012_1_par003.htm).
2. Underwriters Laboratory (http://ul.com/) (UL) echoed the intent of the law on page 3 of their test report, Improving Fire
Safety by Understanding the Fire Performance of Engineered Floor Systems and Providing the Fire Service with
Information for Tactical Decision Making
(http://www.sbcmag.info/sites/sbcmag.info/files/ind_news/2015/10/2012_ul_nist_arra_compilation_improving_ff_safety_performance_of_eng
stating, "The main objective of this study was to improve firefighter safety by increasing the level of knowledge on the
response of residential flooring systems to fire. Several types (or series) of experiments were conducted and analyzed to
expand the body of knowledge on the impact of fire on residential flooring systems."
3. UL concludes on page 69 of their test report
(http://www.sbcmag.info/sites/sbcmag.info/files/ind_news/2015/10/2012_ul_nist_arra_compilation_improving_ff_safety_performance_of_eng
"This research study provides data to substantiate the need to protect dimensional lumber floor systems to improve
firefighter safety."
4. The Structural Building Components Association (http://www.sbcindustry.com) (SBCA) recently undertook testing at NGC
Testing Services (http://www.ngctestingservices.com/fire.html) (NGC), an International Accreditation Service (ICC-IAS)
accredited ISO/IEC 17025 ASTM E119 fire testing facility. SBCA chose to test at NGC versus UL so that the SBCA ASTM
E119 test procedure and the resulting test data would be an independent verification of floor assembly performance.
SBCA testing shows 2x10 floor assembly performance was 10:35 minutes. This result confirms UL testing results (Table 1
).
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Table 1– ASTM E119 Unprotected Floor Assembly Testing at 100% Design Load
5. For more information and details on the reasons that exception 4 should be immediately deleted in any jurisdiction that has
adopted this language please visit www.sbcindustry.com/fireprotectionfloors
(http://www.sbcindustry.com/fireprotectionfloors).

Cost Impact: Will increase the cost of construction
This proposal will increase the cost of construction when materials falling under the current exception #4 language are used by
requiring a minimum 1/2" gypsum wallboard to be installed.
RB69-16 :
R302.13WAINRIGHT13242
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee believes that dimensional lumber is providing ample time to allow for evacuation of the
occupants of a dwelling before floor collapse.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Larry Wainright, representing Structural Building Components Association (lwainright@qualtim.com);
Marvin Strzyzewski, representing MiTek USA, Inc. (marvins@mii.com) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Residential Code
R302.13 Fire protection of floors. Floor assemblies that are not required elsewhere in this code to be fire-resistance rated,
shall be provided with a 1 /2-inch (12.7 mm) gypsum wallboard membrane, 5 /8-inch (16 mm) wood structural panel membrane,
or equivalent on the underside of the floor framing member as defined by performance equivalent to 26 minutes using ASTM
E119 standard fire endurance testing with a superimposed load simulating a maximum load condition (i.e. 100% design load).
Penetrations or openings for ducts, vents, electrical outlets, lighting, devices, luminaires, wires, speakers, drainage, piping and
similar openings or penetrations shall be permitted.
Exceptions:
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1. Floor assemblies located directly over a space protected by an automatic sprinkler system in accordance with
Section P2904, NFPA 13D, or other approved equivalent sprinkler system.
2. Floor assemblies located directly over a crawl space not intended for storage or fuel-fired appliances.
3. Portions of floor assemblies shall be permitted to be unprotected where complying with the following:
3.1.The aggregate area of the unprotected portions does not exceed 80 square feet (7.4 m2) per story
3.2.Fireblocking in accordance with Section R302.11.1 is installed along the perimeter of the unprotected
portion to separate the unprotected portion from the remainder of the floor assembly.
Commenter's Reason:
WAINRIGHT: The committee reason for disapproval says, " The committee believes that dimensional lumber is providing ample
time to allow for evacuation of the occupants of a dwelling before floor collapse". Based on the UL testing submitted with the
original proposal, the committee is saying that a time of 7 minutes 4 seconds is sufficient time for the occupants to evacuate.
Based on the SBCA testing submitted with the original proposal, trusses installed with strongbacks tied back to the structure,
which is a typical detail used in the field, provided 6 minutes 54 seconds of protection. This is a statistically insignificant
difference in the times to failure between trusses and 2x10s.
Further, the SBCA testing showed that 2x10 dimensional lumber failed with a complete collapse of the structure, whereas the
truss tests were stopped at the 6:54 mark due to deflection in the trusses. The truss system did not collapse into the furnace as
shown by the following picture post ASTM E119 test:
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Furthermore, UL's 2012 report (Underwriters Laboratory report (link is external) (http://ul.com/),
http://www.globalfireresearch.com/reports/research/download/125_470e3478d56e271c69124678a9941298
(http://www.globalfireresearch.com/reports/research/download/125_470e3478d56e271c69124678a9941298)) provides
affirmation that R302.13 should be changed as recommended as follows:
Section 7.1 Starting at Bottom of Page 51 and all of Page 52 for context

UL states the following on page 67:

UL states the following on page 3 & 68 on collapse times and page 64 section 8.1 on "exception 4" as follows:
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Finally, UL states the following with respect to the wording of equivalence (i.e. ...or equivalent on the underside of the floor
framing member.....) on page 65:

This evidence, which was not available when the current provisions were written, clearly show that the code as written
increases the risk of life safety to firefighters and emergency responders, when unprotected 2x10s are used. As UL clearly
states, the consequences of falling through the floor into a basement fire are pinnacle. Currently the code language expectation
is a 15-minute membrane and as UL states this should result in roughly 26 minutes of performance.
Since 1992 it has been well known that unprotected 2x10s perform in the 10-minute range or less.
Given all the facts that have been known and the above set of facts, when the first firefighter falls through a 2x10 or any other
non-26-minute performing floor into a basement fire and is severely burned or dies, what will the ICC body of code development
decision maker's answer for this be?
The simple act of including 1/2" gypsum on all floor assemblies removes this question and all the risk attached to this code
provision.
STRZYZEWSKI: Modifying the section (R302.13 Fire protection of floors) that includes a reference to a nationally approved
test method and time limit for a successful fire test would allow for the original change to this section by providing users with
specific direction on how to accomplish the required equivalency.

RB69-16
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RB70-16
IRC: R303.3.
Proposed Change as Submitted
Proponent : Anthony Floyd, Energy Code Specialist, City of Scottsdale, representing City of Scottsdale
(afloyd@scottsdaleaz.gov)
2015 International Residential Code
Revise as follows:
R303.3 Bathrooms. Bathrooms, water closet compartments and other similar rooms shall be provided with aggregate glazing
2
area in windows of not less than 3 square feet (0.3 m ), one-half of which must . A local exhaust system shall be openable
provided in accordance with Section M1507. Exhaust air from the space shall be discharged directly to the outdoors.
Exception: The glazed areas shall not be required where artificial light and a local exhaust system are is provided. The
minimum local exhaust rates shall be determined in accordance with Section M1507. Exhaust air from the space shall be
exhausted directly to the outdoors.
Reason: Both intermittent and continuous bathroom exhaust systems reduce the risk of mold growth which is a significant
health concern in homes. They are far more effective at removing moisture and odor than an operable window that is usually
left closed during the winter and summer months of the year.
During a bath or shower, the humidity level in a bathroom can be a perfect breeding ground for mold, mildew and
microorganisms that can impact health. Excess moisture has tremendous potential for damaging a home. It cracks and peels
paint, ruins gypsum wallboard, causes exterior paint failure, warps doors and rusts cabinets and fixtures. Without control, it can
even cause deterioration of joists and framing. As it condenses on windows, walls, ceilings and cabinets, it attracts dirt. It
encourages mildew on tile grout and generally provides an environment for increased bacterial growth that is unsanitary and
unhealthy for occupants. Bathroom exhaust fans are therefore an essential means for removing excess moisture and odor.

Bibliography: Home Ventilating Institute - http://www.hvi.org/publications/HowMuchVent.cfm
GreenCodePro/CALGreen - http://greencodepro.com/code-summaries/california-green-building-standards-code/4-506-1bathroom-exhaust-fans
LEED for Homes Reference Guide, 2008. p. 301-302.

Cost Impact: Will increase the cost of construction
Exhaust fan costs range from $14 for a basic 50 cfm unit to $128 for a 80 cfm unit with integrated light, humidity sensor control,
adjustable speed, and quiet sound rating. The minimum cost for a roof vent kit with flex duct is $23. Bathroom exhaust fans
minimize the potential for building damage, saving the cost of making repairs to correct problems that could have been easily
avoided.
RB70-16 : R303.3FLOYD3604
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The cost impact statement is inaccurate. The proposal does not address or provide an exception
for climates where windows might be open or nonexistent. The proposal may create an opportunity where there is not an operable
window in a bathroom by eliminating the requirement for it. This may be more appropriate in specific climates rather than nationwide.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Anthony Floyd, Energy Code Specialist, City of Scottsdale, representing City of Scottsdale
(afloyd@scottsdaleaz.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
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2015 International Residential Code
R303.3 Bathrooms. Bathrooms, water closet compartments and other similar rooms shall be provided with aggregate glazing
area in windows of not less than 3 square feet (0.3 m2). A local exhaust system Bathrooms with a shower or tub shall be
provided with a local exhaust system in accordance with Section M1507. Exhaust air from the space shall be
discharged directly to the outdoors.
Exceptions:
Exception:1. The glazed areas shall not be required where artificial light is provided.
2. A local exhaust system shall not be required for bathrooms provided with an openable window of not less than 1.5
2
square feet (0.15 m ) and where the dwelling unit is not required to be provided with a mechanical ventilation system in
accordance with Section R303.4.
Commenter's Reason: The committee's reason for disapproval is that the proponent's cost impact is inaccurate. This reason
is based on faulty testimony. The fact is that exhaust fan costs range from (1) $14.48 (Nutone retail at Home Depot) for a 50
cfm unit to (2) $34.97 (Broan retail at Lowes) for a 50 cfm unit with integral light and quiet sound rating to (3) over $50
depending on cfm rates, humidity sensors, adjustable speeds and lower sound ratings. The minimum cost for a vent kit with flex
duct range from $17.96 to $24.98 (retail).
The second committee reason for disapproval was that the code change would eliminate the requirement for an openable
window. Under the current code, an openable window is not required when an exhaust fan is provided. This code change
modification would require an exhaust fan in bathrooms containing a shower or tub with an exception for bathrooms provided
with an openable window and where dwelling units are not required to be provided with a mechanical ventilation system per
Section R303.4. This exception also addresses testimony with respect to naturally ventilated buildings in climates that rely on
non-mechanical means of ventilation. Otherwise, the code change would require an exhaust fan to be provided as the primary
means of moisture removal.
Both intermittent and continuous bathroom exhaust systems are far more effective at removing moisture and odor in
comparison to an openable window in a mechanically ventilated building. The removal of moisture by window openings is
unpredictable and unreliable. It depends on seasonal, daily and hourly temperature, humidity and air pressure differences
between indoor and outdoor conditions including wind direction.
Bathroom exhaust fans can minimize the potential for building damage, saving the cost of making repairs to correct problems
that could have been easily avoided. Just as a kitchen exhaust fan is far more effective at removing fumes and odors in
comparison to an open window, so is a bathroom exhaust fan in removing moisture. All other points made in the original
Reason Statement remain applicable to this Public Comment.

RB70-16
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RB72-16
IRC: R303.4.
Proposed Change as Submitted
Proponent : Mike Moore (mmoore@newportventures.net)
2015 International Residential Code
Revise as follows:
R303.4 Mechanical ventilation. Where the air infiltration rate of a dwelling unit is 5 air changes per hour or less where tested
with a blower door at a pressure of 0.2 inch w.c (50 Pa) in accordance with Section N1102.4.1.2, the
dwelling unit Dwelling units shall be provided with whole-house mechanical ventilation in accordance with Section M1507.3
M1507.
Exception: Mechanical ventilation is not required for dwelling units where at least one of the following conditions is met:
1. The building does not have mechanical cooling and it is in Climate Zone 1 or 2
2. The building is intended to be thermally conditioned for less than 876 hours per year.
Reason: Summary
1
Based on data from a recent study by Lawrence Berkeley National Laboratory , homes built after 2000 are generally too tight
to provide adequate ventilation air through infiltration (i.e., 0.35 natural air changes per hour cannot be met with homes as
leaky as 8 ACH50; see chart below). Since that time, homes have become even tighter, with greater attention given by codes
and industry to improve air sealing, save energy, and improve occupant comfort. Over 90% of new single family starts are now
required to follow the prescriptive air sealing requirements of the 2009 IECC or later, which easily results in an air tightness
level of 5 ACH50 or lower (e.g., an average of < 0.2 natural air changes per hour across 8 climate zones for a typical 2 story
2
house), yet about 70% of these homes have no requirement for mechanical ventilation. Tight homes are clearly standard
practice at this point in time, regardless of whether or not a blower door test is conducted. The requirement for mechanical
ventilation should also be standard practice, especially because studies have shown that occupants do not open windows
3,4
frequently enough to provide minimum indoor air quality, largely due to concerns for security and/or comfort.
The total
incremental cost for adding mechanical ventilation is as low as $70 based on retail equipment pricing for an ENERGY STAR
exhaust fan. This is very small cost when compared to the estimated $300 billion annual cost of negative health
5,6,7,8,9
effects from poor residential IAQ.
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Tight Dwelling Units are Now Standard Practice in at Least 90% of New Construction
Experience from decades of work with builders confirms that achieving a home air tightness of less than 5 ACH 50 is not difficult
if the builder just addresses the "big holes" during construction – those mandated by the 2009 air sealing provisions of the
IECC and applicable to over 90% of new construction.10 Similarly, feedback from building officials and HERS raters have
confirmed that following the 2009 IECC air sealing checklist is all that is necessary to achieve building tightness below 5
ACH50 (and regularly below 3 ACH50). Following are some examples of this testimony from internet threads, studies, and
personal communications:
Parker, CO: From 2013-2014, only three of the first 424 air tightness tests conducted on single family homes built by
production builders in Parker, CO, failed to achieve 3 ACH50, with an average score of 2.3 ACH 50. According to the
building official, this level of tightness was achieved by simply following the same air tightness checklist that was in the
11
2009 IECC.
California homes built from 2002-2004: Testing of a random sample of 102 tract homes built in California between 20022004 (well before the detailed air sealing requirements of the 2009 IECC were developed) showed a median air tightness
3
of 4.8 ACH50.
HERS rater in Illinois: "In my experience with testing homes in new construction, the 5 ACH 50 is too easy to achieve. I find
that the builders don't have to try very hard to get under 5 ACH50. What I find most disheartening is that they can pass
code (5 ACH50 in Illinois) with a blower door test and not do any attic air sealing or properly seal rim joists - which would
be my top priorities in most homes. I had a recent test where I walked away shaking my head. There were the usual
suspects that I find with a leaky attic floor - no top plates sealed, leaky recessed lights, unsealed electrical penetrations,
12
etc. Yet, they easily achieve the 5 ACH50."
Largest HERS Rater in Colorado: "Colorado has had good success in achieving 3 or less ACH 50 consistently. We see a
consistent average of 2.5 ACH50 for single family homes. Following the air tightness table in the code..., well is the issue
to achieve this. How well builders follow this guidance is directly relational to their ability to meet the 3 ACH50
threshold."13
Builder in Illinois: "Our interest in the 1990's and early 2000's was more driven by reduced homeowner "cold room"
complaints than energy compliance. But with that said, we did, inadvertently, start to build a more energy efficient home
and thereby had a happier customer base and referral stream... It was not hard to get to 5 ACH50 at all. But never being
required to measure the tightness level of our homes prior to 2010, ... I went back a tested a sampling of homes we had
built in the past 10 years to pleasantly find most were testing right at or below 5 ACH50."14
Habitat for Humanity affiliate's experience: "If a habitat for humanity affiliate can make 5 ACH 50 with different volunteers
on each house, and that means retraining them for every build; I think a commercial builder that tells all subs his homes
are going to be tested and will hit 5 or lower; is easy. This affiliate builds in a No Energy Code jurisdiction and looks for
building tasks their volunteers can do. They turn down donations of site applied spray on WRB to allow their volunteers to
install house wrap."15
HERS rater in Colorado: "Based on the experience of the contractors we are working with 5 should be a no brainer and 3
should come with a few attention to details. Most of our contractors are consistently at 2 or better and many are at 1."16
HERS rater in Kansas: "I did a brief study for our local HBA as they were working with the code officials and found most
builders were at 6 ACH before implementation of the 2012 code air sealing requirements. Now most homes build to the
code are under five with the larger homes under three as a general rule."17
Program manager in Alaska: "The average ACH 50 for homes built in Alaska since 2000 (all types) 3.93; Average ACH 50
for homes built in Alaska since 2006 (all types) 3.37; Average ACH50 for homes built in Alaska since 2010 (all types)
2.96."18
Builder from Washington: "Our worst blower-door test ever was our first, back in 2005. It came in at just under 2.5 ACH 50,
and we didn't even know what a tight house was back then."19
Building Tight without Mechanically Ventilating Can Have Huge Health Impacts
Building tight (e.g., 5 ACH50 and below) has become the new standard practice across 90% of the single family starts across
the country, regardless of whether or not a builder confirms the tightness with a blower door test. Of course, the one potential
problem with building tight is the negative impact it has on indoor air quality if mechanical ventilation is not provided. Without
mechanical ventilation, tight homes can experience elevated humidity levels; increased condensation potential on windows;
higher concentrations of dust mites and allergens; and higher concentrations of pollutants such as particulate matter (which
can be transmitted to the circulatory system and organs after being introduced to the lungs), radon (the second leading cause
of lung cancer), chloroform, formaldehyde, acetaldehyde, and other VOCs that have negative health impacts.
We spend 90% of our time indoors, so it's no wonder that health impacts associated with poor indoor air quality include
increased risk or exacerbation of asthma, stroke, neurotoxicity, and cancer, among others.5,20,21 Many indoor air pollutants
originate from building materials and finishes. Recent studies have shown that air pollution levels in dwelling units that are not
mechanically ventilated can exceed outdoor national air quality standards for CO and NO2 in 7-8% and 55-70% of homes,
22
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22
respectively, during a typical week.
Other sources point to the increase in flame retardants in building materials and finishes
driven by codes and standards as contributing to the presence of these chemicals in indoor dust and air and ultimately in the
bodies of people (33 different flame retardants products have now been discovered in people's bodies; health effects of many
23
of these are still largely unknown).
Estimates for the cost of poor indoor air quality are staggering. The cost of asthma triggered by dampness and mold in U.S.
residences has been estimated at $3.5 billion annually24, and asthma now affects one in five Americans 25. Even when you
exclude radon and second hand smoke from the list of indoor pollutants, poor indoor air quality in U.S. residences is estimated
to account for 14% of all years of life lost and years of disability associated with "noncommunicable and nonpsychiatric
diseases."5 Other studies estimate that the total costs associated with negative health effects of poor indoor air quality in U.S.
residences exceeds $300 billion annually, which is over 10% of our nation's annual health care costs.5,6,7,8,9
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Cost Impact: Will increase the cost of construction
The incremental cost increase is estimated at ~$70. Costs associated with poor residential indoor air quailty in the U.S. are
5,6,7,8,9
estimated at over $300 billion annually.
RB72-16 : R303.4MOORE11064
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal removes options from the code. The energy code seems to be pushing us to the point where
we may soon be required to have mechanical ventilation. The proposal is too specific in that you must have it and doesn't give
enough leeway for areas where you do not want it or it isn't necessary.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Moore, Newport Ventures, representing Broan-NuTone (mmoore@newportventures.net) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R303.4 Mechanical ventilation. Dwelling units shall be provided with mechanical ventilation in accordance with Section
M1507.
Exception: Mechanical Whole-house mechanical ventilation is not required for dwelling units where at least one of the
following conditions is met:
1. The building does not have mechanical cooling and it is in Climate Zone 1 or 2
2 that do not have mechanical cooling. The building is intended to be thermally conditioned for less than 876 hours per year.
Commenter's Reason: The committee's reason for disapproval of the original proposal was that, "This proposal removes
options from the code. The energy code seems to be pushing us to the point where we may soon be required to have
mechanical ventilation." A closer read of the code by the committee would have revealed that compliance with the energy code
since 2012 has resulted in a requirement for mechanical ventilation (see IECC R402.4.1.2 and R403.6; IRC R303.4; and IMC
401.2). The original proposal simply clarified this requirement and removed confusion. The original proposal's rationale, which
is still valid, provides an extensive argument as to why new dwelling units are tight dwelling units that need mechanical
ventilation regardless of whether or not a blower door test is performed. Additionally, a recent DOE field study of homes1 built
to be compliant with the 2009 IECC air tightness requirements (NO BLOWER DOOR REQUIRED BY CODE) found that the
average building air tightness of 470 sampled homes across 7 states in Climate Zones 2-5 was 4.8 ACH50. In other words,
dwelling units complying with the prescriptive air sealing checklist in the 2009 and later versions of the IECC were found to test
out below 5 ACH50 on average. Finally, the IECC committee approved RE58 in Louisville with the reason statement that "5
ACH is not a problem to achieve."
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New, energy efficient construction is by nature tight construction and should be provided with mechanical ventilation to ensure
that occupants have the ability to access MINIMUM acceptable indoor air quality.
Finally, this comment introduces reasonable exceptions to the requirements for whole house mechanical ventilation that have
existed since 2012 for any dwelling unit that complies with the IECC, IRC, and IMC.

Bibliography: 1. DOE Residential Field Study Dataset. Available at https://www.energycodes.gov/residential-energy-codefield-study. Accessed 7/18/2016.
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RB79-16
IRC: R308.4.2.
Proposed Change as Submitted
Proponent : Stephen Thomas (sthomas@coloradocode.net)
2015 International Residential Code
Revise as follows:
R308.4.2 Glazing adjacent to doors. Glazing in an individual fixed or operable panel adjacent to a door shall be considered
to be a hazardous location where the bottom exposed edge of the glazing is less than 60 inches (1524 mm) above the floor or
walking surface and it meets either of the following conditions:
1. Where the glazing is within 24 inches (610 mm) of either side of the door in the plane of the door in a closed position.
2. Where the glazing is on a wall perpendicular to not in the plane of the door in a closed position and within 24 inches
(610 mm) of the hinge side of an in-swinging door.
Exceptions:
1. Decorative glazing.
2. Where there is an intervening wall or other permanent barrier between the door and the glazing.
3. Where access through the door is to a closet or storage area 3 feet (914 mm) or less in depth. Glazing in
this application shall comply with Section R308.4.3.
4. Glazing that is adjacent to the fixed panel of patio doors.
Reason: The current language creates the potential of creating a condition where safety glazing is required if the requirements
are read literally. The way that the section is written, it only applies to glass that is within the same plane as the door and
perpendicular to plane of the door. If it is anything other than those two locations, it is unclear what is required. For example if
the glazing is in a wall that is 45º from the face of the door, neither requirement would apply. This proposal attempts to clear up
this confusion. It changes the perpendicular wall to any wall not in the same plane as the door. Therefore, the example
discussed above would require that it comply with item #2.
Cost Impact: Will not increase the cost of construction
This proposal is a clarification and therefore would not change the cost of construction.
RB79-16 :
R308.4.2THOMAS11440
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This clarifies the requirements of the code.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jonathan Siu, representing City of Seattle Department of Construction and Inspections
(Jon.Siu@seattle.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R308.4.2 Glazing adjacent to doors. Glazing in an individual fixed or operable panel adjacent to a door shall be considered
to be a hazardous location where the bottom exposed edge of the glazing is less than 60 inches (1524 mm) above the floor or
walking surface and it meets either of the following conditions:
1. Where the glazing is within 24 inches (610 mm) of either side of the door in the plane of the door in a closed position.
2. Where the glazing is on a wall not in less than 180 degrees from the plane of the door in a closed position and within
24 inches (610 mm) of the hinge side of an in-swinging door.
Exceptions:
1. Decorative glazing.
2. Where there is an intervening wall or other permanent barrier between the door and the glazing.
3. Where access through the door is to a closet or storage area 3 feet (914 mm) or less in depth. Glazing in
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this application shall comply with Section R308.4.3.
4. Glazing that is adjacent to the fixed panel of patio doors.
Commenter's Reason: This public comment clarifies when safety glazing is required for an in-swinging door. The original
requirement was introduced into the 2015 IRC through code change proposal RB111-13. Based on the figures included in the
reason statement (one of which is reproduced below) and the discussions on the proposal, our understanding is the concern
being addressed by this provision is that a person can get pinned between the door and the wall, forcing the person against the
glazing. The requirement safety glazing in this particular provision is not to address trip/fall/slip hazards, else it wouldn't only be
required on the hinge side of the in-swinging door as shown in the figure for RB111-13.

However, this proposed change can be interpreted to apply to situations where there is no danger of pinning a person between
the door and the window. The figure below illustrates a situation where the wall bends away from the hinge side of the door. In
this case, the door swing will be limited by the hinges and the walls, and there is no hazard from the door, but given the text of
this proposal only refers to "not in the plane" of the door, safety glazing would be required in the window as shown.

The proposed modification will clarify that only if the window is in a position where a person can get pushed against the window
by a door, will safety glazing be required.
The change to the exceptions is purely editorial. As the text appeared in the 2015 IRC, it is unlcear if the exceptions only apply
to Item 2. cdpACCESS accentuates the appearance by further indenting the exceptions. The context of the exceptions makes
it clear they apply to both Items 1 and 2. The change is only to remove the indent, to clarify the exceptions apply to both items
in this section.

RB79-16
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RB81-16
IRC: R308.4.4.1 (New).
Proposed Change as Submitted
Proponent : Lee Kranz, City of Bellevue, WA, representing Washington Association of Building Officials Technical Code
Development Committee (lkranz@bellevuewa.gov)
2015 International Residential Code
Add new text as follows:
R308.4.4.1 Structural glass baluster panels. Guards with structural glass baluster panels shall be installed with an attached
top rail or handrail. The top rail or handrail shall be supported by a minimum of three glass baluster panels, or shall be
otherwise supported to remain in place should one glass baluster panel fail.
Exception: An attached top rail or handrail is not required where the glass baluster panels are laminated glass with two or
more glass plies of equal thickness and of the same glass type.
Reason: Reason: This proposal will clarify and align the IRC and IBC requirements for glass panels that are used as a
structural component in a guard. Imperfections in glass can cause it to fail at loads that are well below its nominal resistance
value. We believe the intent of the IBC requirements is to have something (a top rail or a handrail at stairs) to provide some
additional fall protection for a person leaning on the guard, should a glass panel fail. Having a handrail attached to at least 3
panels also provides some backup support if a panel fails while someone is grabbing the handrail to prevent a fall. However,
there is an exception that allows glass-only guards (without an attached top rail or handrail) if the balusters are laminated
glass. The laminated glass provides some backup against total panel failure, but note that the entire glass baluster still has to
be designed to be able to support the full loads for guards, as specified in Table R301.5, including using a factor of safety of 4
found in footnote "h".
We believe the IRC should also have these critical safety requirements, which it currently does not.
The proposed code text is consistent with, but not identical to the IBC text (Section 2407.1.2). However, we believe this more
clearly states the requirements, and have submitted a parallel amendment for the IBC.

Cost Impact: Will not increase the cost of construction
This change creates consistency with the IBC for glass guards only and allows for more safety and flexibility in design. There
should be no increase in the cost.
RB81-16 :
R308.4.4KRANZ11180
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal aligns with the IBC and allows more options for handrails and guardrails while maintaining a
level of safety.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Cooper, representing Stairbuilders and Manufacturers Association (coderep@stairways.org)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R308.4.4.1 Structural glass baluster panels. Guards with structural glass baluster panels shall be installed with an attached
top rail or handrail. The top rail or handrail shall be supported by a minimum of three glass baluster panels, or shall be
otherwise supported to remain in place should one glass baluster panel fail.
Exception: An attached top rail or handrail is not required where the glass baluster panels are laminated glass with two or
more glass plies of equal thickness and of the same glass type.
Commenter's Reason: Residences often have return guards or guard sections that cannot fit 3 panels or may have
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intermittent posts of another material supporting the rail or a rail may terminate in a connection to a wall. The deleted language
is unnecessary to achieve the intent of the proponent, will cause inconsistent interpretation and will create confusion in
enforcement.
Proponent : David Cooper, representing Stairbuilders and Manufacturers Association (coderep@stairways.org)
requests Disapprove.
Commenter's Reason: The reason top rails on glass panel guard systems were addressed in the IBC was related to a
concern for the exposure to falling glass in stadiums and assembly areas. That is why the exception is there because the type
of glass mentioned in the exception does not break apart but stays intact when it fails. (Actually the exception was the reason
for the requirement to promote the use of this kind of glass.) This type of exposure is minimal in residential applications where
stadium crowds are not assembled below a guard. Nor is it possible to have the crowds and traffic concerns related to
commercial and public spaces in a one or two family dwelling that would typically be necessary to cause this type of guard to
fail.
No justification for this level of safety, or this over restrictive regulation has been cited in the proponents reason. Not one
incident or accident nor any statistical injury data is cited. The proponents soul reason is because the IRC should be
consistant with the IBC. By his own statement, however he did not submitt the IBC language but rather language that he hopes
he can get the IBC to accept in 2021. The IRC is a stand alone code because one and two family residences are recognized as
being uniquely different. There are a lot of things that need not be coordinated between IBC and IRC. This is one of them.
These glass guard systems work without rails and are safer without them. They can consist of only a channel secured to the
floor system and the glass panels. The panels are fixed in the channel. Or there may be only vertical supports to which the
glass panels are attached. Each Panel is designed to meet the 800 pound load, 200 pounds live load times a safety factor of 4
that is applied to the top of the guard.
If a top rail is added the glass panels become infill and need only be designed to meet the 50lb/ft2 live load. If the top rail ,
typically of wood or metal the guard system need only be engineered for 500lbs, 200lb times a safety factor of 2.5, making the
guard less safe and NO where near as safe as the system designed to resist 800 lbs. applied directly to the top of the glass in
a railing system without a top rail.
I must remind you that a handrail is only required on one side of residential flights. Due to glass machining requirements and
special connectors/fittings, adding a required top rail or handrail to any glass system can be significantly more expensive than a
simple wall mounted option on the side of the stair opposite the guard. The cost increase would again be significant on guards
at elevated level surfaces and ramps. Providing thee panels where only one is needed greatly increases the edge polishing,
cutting and machinning requirements. Any of these required changes would add days to typical residential installation time
escalating the project cost bu thousands of dollars. This overrestrictive regulation will stiffle such design options that are highly
desired by the consumer.
As an enforcer of the code, how will you explain that you have not only made the consumers choice all but unavailable and that
they must accept a system that will be engineered to a much lower level of safety, souly justified by the chance that the IBC
might use this language in 2021?
RB81 simply fails to address what is an unsubstantiated problem in residential applications and would fail to make glass guards
and the built environment any safer. Furthermore the language is not technically consistent with the IBC but even more
restrictive. Please vote to disapprove RB81.
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RB89-16
IRC: R310.1.
Proposed Change as Submitted
Proponent : Jeffrey Shapiro, representing Self (jeff.shapiro@intlcodeconsultants.com)
2015 International Residential Code
Revise as follows:
R310.1 Emergency escape and rescue opening required. Basements,habitable attics and every sleeping room shall have
not less than one operable emergency escape and rescue opening. Where basements contain one or more sleeping rooms, an
emergency escape and rescue opening shall be required in each sleeping room. Emergency escape and rescue openings shall
open directly into a public way, or to a yard or court that opens to a public way.
Exception Exceptions: 1. Storm shelters and basements used only to house mechanical equipment not exceeding a
total floor area of 200 square feet (18.58 m2).
2. Where the dwelling or townhouse is equipped with an automatic sprinkler system installed in accordance with Section
P2904, sleeping rooms in basements shall not be required to have emergency escape and rescue openings provided that
the basement has one of the following:
2.1. One means of egress complying with Section R311 and one emergency escape and rescue opening.
2.2. Two means of egress complying with Section R311.
Reason: This proposal was approved in the Group A cycle for inclusion in 2018 IBC Section 1030.1, applying to Group R-3
and R-4 dwelling units (as well as R-2). Approval by the IBC Means of Egress Committee was by a margin of 13-1, and the
proposal survived 3 public comments from industry groups seeking disapproval. It is inconceivable that the IRC would not want
to accept the same proposal, given that rejection of this proposal would make the IRC more restrictive on means of escape
from dwelling units than the IBC.
It is of interest to note that the IBC also allows Group R-1 and all Group I occupancies to have sleeping rooms in basements of
a sprinkler buildings without any emergency escape and rescue openings in the basement. Nevertheless, rather than seeking
full equivalency with these higher risk occupancies when sprinklers are provided, this proposal and the companion proposal
already approved for the IBC only seek a reduction in the number of basement escape openings. Under the proposal, a
minimum of one basement escape window or door plus a means of egress will still be required. Plus, it is important to
remember that both sprinklers and hard-wired interconnected smoke alarms installed throughout the dwelling will be required to
qualify for the proposed exception. This combination of sprinklers and smoke alarms is well established by the NFPA 101 - Life
Safety Code as a basis for eliminating all required means of escape openings from sprinklered one- and two-family dwellings,
hotels, motels, apartments and similar uses.
As further justification, note that the states of New Hampshire and Virginia have amended their statewide code adoptions by
eliminating all requirement for means of escape openings when sprinklers are provided. Minnesota adopted a similar
amendment, but the allowance was limited to exempting all basement escape windows, and the State of Washington just
adopted this proposal as a statewide IRC amendment.
From a technical perspective, there is less value to a basement means of escape because the dynamics of a basement re
differ from res above grade. In a nonsprinklered re event, it might be possible for an occupant to be rescued or escape using
an above-grade window because the lower portion of the window may initially draw fresh air. However, a basement window
well will quickly and entirely ll with smoke and heated gases if there's an uncontrolled re in the basement, and the importance
of having re sprinklers in providing extra egress time in such cases cannot be overstated. Likewise, by the time reghters
arrive, rescuing an occupant from a developed basement re through a means of escape window or using such window as an
escape route for a reghter would be highly unlikely. Fireghter and occupant safety is far better assured by sprinklers.
Looking at the value of this incentive, the cost savings associated with eliminating even one basement escape window and the
associated ladder and window well can be signicant. Combine this with the benet of eliminating leakage and
maintenance issues and tripping/fall hazards that may be associated with window wells, and the incentive grows. Finally,
recognize the enormous benet that this change will offer for builders, who will now be allowed to locate sleeping rooms in lotconstrained below-grade areas of walk-out basements, and to homebuyers, who will gain the option of nishing an unfinished
basement without the contsraint of having to locate sleeping rooms based on existing window locations or having to add
windows to an existing basement (which might lead to avoiding the issue by doing unpermitted work using an unlicensed
contractor).
Considering that a number of states have legislatively preempted adoption of the IRC's residential sprinkler requirements for
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one- and two-family dwellings, it is important to provide reasonable incentives to strongly encourage the installation of sprinkler
systems. It is also fair to offer the same incentives to builders and homebuyers in states and jurisdictions where sprinklers are
required. This single incentive might be valuable enough to encourage voluntary sprinkler installations, and still, the level
of safety will equal or exceed what is required by the IBC for residential and institutional occupancies and by NFPA 101 Life
Safety Code, which entirely deletes the requirement for ANY escape or rescue openings from one- and two-family dwellings
that are equipped with NFPA 13D sprinkler systems [NFPA 101, Section 24.2.2.1.2(2)]

Cost Impact: Will not increase the cost of construction
The proposal adds an option to the code. There is no requirement to utilize this option; however, if it is used, the cost of
construction may decrease.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASTM C518, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2015.
RB89-16 : R310.1SHAPIRO13328
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal encourages design options and might even encourage sprinklers. In the past we have had
sprinkler issues where there were give backs where a sprinkler system is provided. While this proposal is acceptable, these kinds
of things seem to grow and we need to make sure that we have not gone too far. This is a minimum code and we should make sure
it is not a code that requires compliance with the best that we can possible achieve.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jeff Inks, representing Window & Door Manufacturers Association (jinks@wdma.com) requests
Disapprove.
Commenter's Reason: WDMA is urging disapproval of this proposal because it is simply a compromise in occupant safety.
This is not a market issue nor is that a concern. Occupant safety, and not just from fire, is fundamental to window, door and
skylight manufacturers. While the exception is limited and there is no dispute the combination of compliant smoke alarms and
re sprinklers provides a high level of safety from re, it does not eliminate the need for sleeping rooms to have EERO's as they
serve a broader purpose than just escape or rescue from fire. That is clearly indicated by the I-code definition of EERO's -EMERGENCY ESCAPE AND RESCUE OPENING. An operable window, door or other similar device that provides for a
means of escape and access for rescue in the event of an emergency -- and the companion requirements for them so as to
help ensure the purpose of the codes regarding occupant safety is met.
Regarding the allowance of a similar exception by NFPA 101 as part of the substantiation for this exception to be included in
the IRC, the purpose of NFPA 101 is to "minimize danger to life from the effects of fire," while that of the IRC is much broader to
include "......safety to life and property from fire and other hazards attributed to the built environment....."
In addition to the fact that fire is not the only emergency that may be experienced by occupants where these openings may be
needed to provide for escape and rescue, it must also be noted that the sprinkler systems permitted to allow this exception are
intended to prevent flashover (total involvement), not necessarily extinguish a fire. Regardless, the area of fire origin or
involvement could be between the sleeping rooms this exception would be applied to and the only other alternative means of
egress, requiring the occupant to pass through or in proximity to it, something an occupant may be unable to do, shouldn't do
for safety reasons or is simply too afraid to do.
With respect to approval of this exception in for IBC, we likewise disagree with that action for the same reasons and do not
believe that justifies the far greater applicability of the exception that will result if approved for the IRC.
We understand and appreciate the value of residential fire sprinklers but do not believe exceptions to EERO requirements
because of them or to incentivize the installation of them is a justified compromise in safety and we strongly urge disapproval of
this proposal.
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Proponent : Julie Ruth, representing American Architectural Manufacturers Association (julruth@aol.com) requests
Disapprove.
Commenter's Reason: RB89 significantly reduces the safety of residential construction, without adequate compensation.
The proponent of RB89 argues that a residential, NFPA 13D sprinkler system, provides a sufficient level of safety in residential
basements to reduce the requirement for Emergency Escape and Rescue Openings. His argument is flawed for a few basic
reasons:
1. His proposal is based upon the use of an NFPA 13D system. The level of coverage provided by such a system, the
regulations with regards to oversight, location of sprinkler heads, inspection and water supply are all significantly less than they
are for an NFPA 13 or NFPA 13R system. Therefore any argument based upon the relative safety and reliability of sprinkler
systems in general is not relevant to the proposal.
2. His discussion focuses entirely upon possible basement fire scenarios. It does not address other possible hazardous
situations in a basement, such as a build-up of toxic, hazardous chemicals, carbon monoxide, etc.
3. The proponent clearly states that his intent is to increase incentives for the installation of spinkler systems. Encouraging the
installation of sprinkler systems to increase life safety is one thing. Pushing to reduce overall life safety for the sake of
increasing spinkler installation is another.
RE89 should be Disapproved.

RB89-16
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RB95-16
IRC: R310.2.3.3 (New).
Proposed Change as Submitted
Proponent : Homer Maiel, PE, representing ICC Tri-Chapter (Peninsula, East Bay and Monterey Bay) (hmaiel@gmail.com)
2015 International Residential Code
Add new text as follows:
R310.2.3.3 Window well fall protection. Window wells with a vertical depth greater than 30 inches shall have guards on all
sides. The guards shall be provided in accordance with Section R312.1. Window well grates are not allowed. Where gates are
installed for exit at window wells and the depth of the window well is greater than 30 inches, gates shall be installed with a
permanent lock to prevent access by unauthorized persons. The gates shall be equipped to accommodate a locking device.
The gates shall open outward away from the well, and shall be self-closing and have a self-latching device. Where the release
mechanism of the self-latching device is located less than 54 inches from the bottom of the gate, the release mechanism shall
be located on the well side of the gate not less than 3 inches below the top of the gate. The gate and guards shall have no
opening larger than ½ inch within 18 inches of the release mechanism. Openings, in other parts of gates, shall comply with
Section R312.1.3. Access ladders shall comply with Section R310.2.3.1 and shall extend from the bottom of the well to the top
of the guard.
Reason: This new proposal is needed to prevent any accidental falls into the window wells. The 30-inch provision is taken
from Section R312.1.1. Placements of grates on top of window wells are not allowed since it is shown, over time, that either
boxes can be stored on top of the grates or even a car can be parked on the grates. Also the weight of the grate can be a factor
in removing it in case of an emergency. Installation of gates is not mandatory. However, when the gates are used certain safety
provisions are introduced. These provisions are immulated from Section 305 of 2015 ISPSC.
Cost Impact: Will increase the cost of construction
The increase will vary depending on the size and number of window wells and whether they choose to install gate(s).
RB95-16 :
R310.2.3.3 (NEW)MAIEL11568
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: While the language may be appropriate for an urban setting, where window wells could be quite deep, the
committee fears this would mandate a solution that may not be appropriate for a less urban setting. For example, where you have a
larger window well, the grade slopes, and not all sides are 30 inches. The proposed requirements should be limited to adjacent
walking surfaces. The reason statement is confusing regarding gates and whether they are needed.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Homer Maiel, PE, representing ICC Tri-Chapter (Peninsula, East Bay, Monterey Bay (hmaiel@gmail.com)
requests Approve as Submitted.
Commenter's Reason: In Louisville, the committee stated that "the committee fears this would mandate a solution that may
not be appropriate for a less urban setting. For example, where you have a larger window well, the grade slopes, and not all
sides are 30 inches." What do we do in case of decks? where the deck is elevated higher than 30 inche, the guards are
required. Where it is less than 30 inches, guards are not required. In regard to to mandating the gates, the proposal is not
mandating gates. It says " Where gates are installed..." It simply implies that IF one chooses to install gates, then certain
requirements will kick in.
RB95-16
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RB96-16
IRC: R310.3, R310.3.2, R310.3.2.1, R310.3.2.1 (New).
Proposed Change as Submitted
Proponent : Stephen Thomas, Colorado Code Consulting, LLC, representing Colorado Chapter ICC
(sthomas@coloradocode.net)
2015 International Residential Code
Revise as follows:
R310.3 Emergency escape and rescue doors. Where a door is provided as the required emergency escape and rescue
opening, it shall be permitted to be a side-hinged door or a slider. Where the opening is below the adjacent ground elevation
grade, it shall be provided with a bulkhead enclosure an area well.
Delete and substitute as follows:
R310.3.2 Bulkhead enclosures Area Wells. Bulkhead enclosures shall provide direct access from the basement. The
bulkhead enclosure shall provide the minimum net clear opening equal to the door in the fully open position.
Area wells shall have a width of not less than 36 inches (914 mm). The area of the area well shall allow the emergency escape
and rescue door to be fully opened.
Add new text as follows:
R310.3.2.1 Ladder and steps. Area wells with a vertical depth greater than 44 inches (1118 mm) shall be equipped with a
permanently affixed ladder or steps usable with the door in the fully open position. Ladders or steps required by this section
shall not be required to comply with Sections R311.7 and R311.8. Ladders or rungs shall have an inside width of not less than
12 inches (305 mm), shall project not less than 3 inches (76 mm) from the wall and shall be spaced not more than 18 inches
(457 mm) on center vertically for the full height of the exterior stairwell.
Revise as follows:
R310.3.2.1 R310.3.2.2 Drainage. Bulkhead enclosures
Area wells shall be designed for proper drainage by connecting to the building's foundation drainage system required by
Section R405.1 or by an approved alternative method.
Exception: A drainage system for bulkhead enclosures area wells is not required where the foundation is on well-drained
soil or sand-gravel mixture soils in accordance with the United Soil Classification System, Group I Soils, as detailed in
Table R405.1.
Reason: The language "bulkhead enclosure" has caused confusion for the users of the IRC. There are too many different
definitions of what they are. The common use of the term enclosure can be interpreted that the bulkhead must be covered
similar to bulkhead enclosures used for storm shelters. We do not believe this was the original intent. The purpose of this
change is to clarify the intent of the code and remove the reference to the bulkhead enclosure. We have removed the term and
replaced it with area well. The access requirements for an emergency escape and rescue door should not be any different than
emergency escape and rescue windows. So, we have duplicated the requirements from the window section to the door section.
They are used for the same purpose and should have identical requirements.
Cost Impact: Will not increase the cost of construction
This change will actually reduce the cost of construction since the actual enclosure over the bulkhead would not be required.
RB96-16 : R310.3THOMAS11439
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: A term that is less regional would be more appropriate. The term is confusing. What is a bulkhead? Are
these basement stairs? Is this a doorway below grade?
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Stephen Thomas, Colorado Code Consulting, LLC, representing Colorado Chapter ICC
(sthomas@coloradocode.net) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R310.4 Bars, grilles, covers and screens. Bars, grilles, covers, screens or similar devices are permitted to be placed over
emergency escape and rescue openings, bulkhead enclosures area wells, or window wells that serve such openings, provided
that the minimum net clear opening size complies with Sections R310.1.1 to R310.2.3, and such devices shall be releasable or
removable from the inside without the use of a key, tool, special knowledge or force greater than that required for the normal
operation of the escape and rescue opening.
Commenter's Reason: The original change was intended to remove the requirement that you had to have a bulkhead
enclosure over any access from the basement. The committee agreed with this position and approved the item as submitted.
After the committee hearing, we went back and found another section that needs to correlate with the original change. Section
R310.4 talks about covers over the egress wells, etc. It also required covers over a bulkhead enclosure to comply. A bulkhead
enclosure is a cover. So, that makes no sense. Therefore, we have removed 'bulhead enclosure' from the section to make it
more sensible. We also added the language 'area well' to the section as well to coordinate with the revised section that was
approved. The purpose of this modification is to just correlate the two sections.
RB96-16
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RB113-16
IRC: R311.7.13 (New), R311.8.4 (New).
Proposed Change as Submitted
Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego Development
Services Department
2015 International Residential Code
Add new text as follows:
R311.7.13 Location on lot Exterior stairways serving the primary exit on habitable levels of a dwelling, including habitable
attics, shall have a minimum fire separation distance of 5 feet measured at right angles from the exterior edge of the stairway,
including landings, to:
1. Adjacent lot lines.
2. Other buildings on the same lot not accessory to the dwelling.
Exception: Exterior stairways fully supported on grade or stairways serving habitable levels located not more than 30
inches above adjacent grade shall not be required to comply with this section.

R311.8.4 Location on lot Exterior ramps providing serving the primary exit on habitable levels of a dwelling, including
habitable attics, shall have a minimum fire separation distance of 5 feet measured at right angles from the exterior edge of the
ramp, including landings, to:
1. Adjacent lot lines.
2. Other buildings on the same lot not accessory to the dwelling.
Exception: Exterior ramps fully supported on grade or stairways serving habitable levels located not more than 30 inches
above adjacent grade shall not be required to comply with this section.
Reason: The IRC includes limited guidance for the application of fire separation distance when determining the location of
exterior ramps and stairways providing egress from habitable spaces. This code change seeks to add a clarification based on
existing requirements to require a fire separation distance of 5 ft. Exterior stairways and ramps are located exterior to the
building envelope and as such are not protected with fire sprinklers. The new proposed requirements apply to exterior
stairways whether or not they are required to comply with Section R311.4.
The proposed code change is being added to the IRC for consistency with the action taken by the Means of Egress Committee
when they approved code change E 126-15 to require a fire separation distance of 5 ft when exterior stairways and ramps are
associated with Group R-3 occupancies. The code change also exempted exterior exit stairways and ramps from being
separated from the building they were associated with in Group R-3.
This code change is to correlate the IRC with modifications approved in Section 1027.5 of the IBC.

Cost Impact: Will not increase the cost of construction
The cost of construction will not be increased since stairways will be located beyond zoning set backs required by most
jurisdictions. Exterior stairways and ramps are not protected with fire sprinklers.
RB113-16 :
R311.7.13 (NEW)FATTAH10990
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This would make it more difficult to build stairs in the vicinity of lot lines. This is already adequately
addressed by the IRC under projections in Sections R301.1 and R301.2.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department requests Approve as Submitted.
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Commenter's Reason: We were proponents of the original code change and appreciate the feedback provided by the
committee and speakers in opposition.
The proposed code change is meant to address the safety of occupants descending down exterior stairways providing the only
means of egress to grade from an upper occupied level of a building regulated under the scope of the IRC. The code change
as proposed adds to Section R311 for means of egress requirements and not Section R302 the fire resistant construction
requirements.
Residential buildings designed under the scope of the IRC include limited fire resistive protection, notification and fire
protection. Notification is through interconnected smoke alarms that notify occupants in the dwelling unit so a fire in a closely
situated building or a dwelling unit below will not notify occupants in an upper unit. As a result notification may occur when
the fire department arrives or a neighbor sarts shouting to wake up sleeping occupants in the upper unit.
We appreciate that some users of the code argue that any construction that is attached to the exterior wall of a building can be
considered a projection since projection is not a defined term. We also accept that attached accessory structures such as
decks or patio covers are included in the defined term "building" and therefore fire separation distance can be measured to
their face. However it is the proponents belief that an exterior stairway required for the means of egress is not an accessory
structure since it has to be present and functional at the time of final inspection, an accessory structure is optional and can be
scoped out. The IRC does not require fire protection for occupants in the means of egress system since in most cases the
vertical means of egress is within the same dwelling unit
If this code change is not approved exterior stairways can be located at zero fire separation distance or at best 2 ft fire
separation distance with one hour protection under the stairway.
[RB] BUILDING. Building shall mean any one- and two-family dwelling or portion thereof, including townhouses,
that is used, or designed or intended to be used for human habitation, for living, sleeping, cooking or eating purposes, or
any combination thereof, and shall include accessory structures thereto.
[RB] FIRE SEPARATION DISTANCE. The distance measured
from the building face to one of the following:
1. To the closest interior lot line.
2. To the centerline of a street, an alley or public way.
3. To an imaginary line between two buildings on the lot.
The distance shall be measured at a right angle from the face of the wall.

RB113-16
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RB114-16
IRC: R311.8, R311.8.1 (New).
Proposed Change as Submitted
Proponent : Charles Bajnai, Chesterfield County, VA, representing Virginia Building Code Officials Association (VBCOA), and
Chesterfield County, VA (bajnaic@chesterfield.gov)
2015 International Residential Code
R311.8 Ramps.
Add new text as follows:
R311.8.1 Width. Ramps, including landings, shall be not less than 36 inches in clear width at all points above the permitted
handrail height. Handrails shall not project more than 4-1/2 inches on either side of the ramp and the clear width of the ramp at
and below the handrail height shall not be less than 31-1/2 inches where the handrail is installed on one side and 27 inches
where handrails are provided on both sides.
Reason:
WHAT: This code change proposal provides prescriptive language for minimum ramp widths.
WHY: The current code specifies stair width (R311.7.1) and specifies stair landing width (R311.7.6) but does not specify the
minimum width for ramps and ramp landings. While ramp slope (R311.7.8.1) is important, it is not the only critical dimension for
ramps.
We have always been interpreting the code to infer that ramps and ramp landings should follow the width of stairs, and this
proposed code change prescriptively codifies our assumptions.
__________________________________________________________________________________________

Cost Impact: Will not increase the cost of construction
There should not be any increase in the cost of ramps because the width has always been accepted to be 36 inches.

RB114-16 :
R311.8 (NEW)BAJNAI10518
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: A width for ramps alone might have been acceptable. Ramps are generally provided for people that can't
walk and are confined to a wheelchair or use a walker, etc. A minimum clear width of 32 inches would accomplish this.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Bajnai, representing Chesterfield County, VA (bajnaic@chesterfield.gov) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R311.8.1 Width. Ramps, including landings, shall be not less than 36 inches in have at least 32 inch clear width at all points
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above inside the permitted handrail height. required Handrails shall not project more than 4-1/2 inches on either side of the
ramp and the clear width of the ramp at and below the handrail height shall not be less than 31-1/2 inches where the handrail is
installed on one side and 27 inches where handrails are provided on both sides handrail(s).
Commenter's Reason: The committee asked me what the width requirements were for ramps in ANSI-117. I told them that
the IRC did not invoke any of the requirements of ASNI-117.
The denial was based on the following committee remarks:
"A width for ramps alone might have been acceptable. Ramps are generally provided for people that can't walk and are
confined to a wheelchair or use a walker, etc. A minimum clear width of 32 inches would accomplish this."
I changed the dimension of ramp width to 32 inches inside the handrail(s) in deference to the committee's comments: "Ramps,
including landings, shall have at least 32 inchin clear width inside the required handrail(s)."

RB114-16
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RB119-16
IRC: R311.7.10.1.
Proposed Change as Submitted
Proponent : David Cooper, representing Stairbuilders and Manufacturers Association (coderep@stairways.org)
2015 International Residential Code
Revise as follows:
R311.7.10.1 Spiral stairways. Spiral stairways are permitted, provided that the clear width at and below the handrail is not
less than 26 inches (660 mm) and the walkline radius is not greater than 241 /2 inches (622 mm). Each tread shall have a
depth of not less than 63 /4 inches (171 mm) at the walkline. All treads shall be identical, and the rise shall be not more than 91
/2 inches (241 mm). Open risers shall not be prohibited. Headroom shall be not less than 6 feet 6 inches (1982 mm).
Reason: The added text aids in understanding that open risers are permitted for Spiral Stairways as cited in:
311.7.5.1 Risers. (text of requirement omitted)
Exception 1. The opening between adjacent treads is not limited on spiral stairways.

Cost Impact: Will not increase the cost of construction
The change does not add material or labor to fabrication or construction.
RB119-16 :
R311.7.10.1COOPER12609
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: it is a mistake to have the language in multiple locations. There also is a problem with the formatting of the
language.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Cooper, representing Stairbuilders and Manufacturers Association (coderep@stairways.org)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R311.7.5.1 Risers. The riser height shall be not more than 73 /4 inches (196 mm). The riser shall be measured vertically
between leading edges of the adjacent treads. The greatest riser height within any flight of stairs shall not exceed the smallest
by more than 3 /8 inch (9.5 mm). Risers shall be vertical or sloped from the underside of the nosing of the tread above at an
angle not more than 30 degrees (0.51 rad) from the vertical. Open risers are permitted provided that the openings located more
than 30 inches (762 mm), as measured vertically, to the floor or grade below do not permit the passage of a 4-inch-diameter
(102 mm) sphere.
Exceptions:
1. The opening between adjacent treads is not limited on spiral stairways.
2. The opening between adjacent treads of spiral stairways shall be in accordance with Section R311.7.10.1
3. The riser height of spiral stairways shall be in accordance with Section R311.7.10.1.
R311.7.10.1 Spiral stairways. Spiral stairways are permitted, provided that the clear width at and below the handrail is not
less than 26 inches (660 mm) and the walkline radius is not greater than 241 /2 inches (622 mm). Each tread shall have a
depth of not less than 63 /4 inches (171 mm) at the walkline. All treads shall be identical, and the rise shall be not more than 91
/2 inches (241 mm). Open risers are permitted. The opening between adjacent treads shall not be prohibited limited. Headroom
shall be not less than 6 feet 6 inches (1982 mm).
Commenter's Reason: This public comment has addresses the committee's concern and the intent of the original proposal
by replacing the current language in exception 1 of R311.7.5.1 Risers with a reference to R311.7.10.1 Spiral stairways where
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the requirement will be more readily recognized and understood. The parallel language of both of the exceptions to the Risers
section is now consistent. This modification is needed as the current location has already proven to be difficult to find by both
industry and enforcement. This is not a technical change, is only editorial in nature, and will provide for better understanding of
the code.
RB119-16
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RB121-16
IRC: R312.1.5 (New).
Proposed Change as Submitted
Proponent : Christopher Jensen, Town of Canandaigua, NY, representing Town of Canandaigua
(cjensen@townofcanandaigua.org)
2015 International Residential Code
Add new text as follows:
R312.1.5 Cable guards Cable guard rail systems shall have not less than one-eighth inch diameter cables spaced at not more
than three inches on center. Required guard openings shall be in accordance with Section R312.1.3 under inspection loading.
Inspection loading shall consist of suspending a 50 pound weight from a cable at the central point between supporting
structures. Supporting structures shall not deflect during tensioning or inspection load testing. The cables shall have a tamper
resistant system that allows for tension to be added to cables.
Reason: Cable rail system use has increased due to home owner's desire to minimize the visual impact of a rail system from
their decks and porches.
Existing Section R312.1.3, Opening Limitations, does not detail load being placed on the sphere during inspection. A 4"
sphere can easily pass through an under-tensioned cable rail system. The intent of the 4" sphere test was to approximate the
size of a child's head and to prevent entrapment and suffocation.
Adding this section provides for a standard means to perform an inspection of these systems.

Cost Impact: Will increase the cost of construction
Currently, cable rail systems are permitted to have cable spacing and cable size which do not allow the passage of a 4" sphere
(under no loading or pressure) per Section R312.1.3, Opening Limitations. Under loading these existing cable systems can
deflect to allow for passage of a 4" sphere.
With approval of this new code section, the rail systems may require additional cables, heavier gauge cables, and additional
support structures.

RB121-16 :
R312.1.5 (NEW)JENSEN10460
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Building officials would be required to carry 50 pound weights to test cables if this proposal were approved.
That is not practical.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Robison, representing self (elrobison@narrows.com) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Residential Code
R312.1.5 Cable or wire rope infill guards. Guards constructed using cable as infill panels shall comply with this section.
Cable guard rail systems used for infill shall have a diameter of not less than one-eighth inch diameter cables (1/8") and be of
corrosion resistant wire where exposed to wetting, with a minimum tensile strength of 1,800 lbs. spaced at not more than three
inches on center 2-7/8" clear between cables and between cable and any adjacent rails. Required guard openings The cable
infill may be installed horizontally, vertically or diagonally except where used as a swimming pool or spa enclosure or in other
locations where climbing elements must be avoided the cables shall be installed vertically only. The frame shall be in
accordance capable of safely supporting the pretension loads from the cable infill and guard live loads concurrently. Individual
cables shall be able to safely support a two hundred pound (200 lb) load vertically at any location without any permanent
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deformation to the supporting frame or cable anchors. Unless demonstrated otherwise by testing or analysis cables shall be
installed with Section R312.1.3 under inspection loading. not less than Inspection loading shall consist of suspending a 50
pound weight from a cable at the central point between supporting structures. Supporting structures two hundred pounds (200
lbs) and not more than four hundred pounds (400 lbs) tension, shall not deflect during tensioning or inspection load testing.
The free span over three feet (3ft) and individual cables shall not exceed sixty-five feet (65 ft) total length. Each cable shall
have a tamper resistant system tamper-resistant tensioning device that allows for increasing cable tension to be added to or
retensioning cables as necessary.
R312.1.5.1 Inspection. The cables shall be tensioned so there is no visible sag in the cables. Cables shall be able to resist
a twenty-five pound (25 lb) load applied perpendicular to any cable in any direction with not more than one-half inch (1/2 in)
deflection.
Commenter's Reason: The code in its current form is overly ambiguous about what the requirements for use of cable (wire
rope) infill in constructing guards. This creates confusion as widely different requirements are imposed by code officials and
inspectors. It also has lead to installations that are unsafe because of overspanning or undertensioning of the cables will allow
a child to slip between them.
The proposal as written will cause problems with inspections as it will be difficult to hang a 50# weight on a cable and misses
some of the other issues associated with designing and installing cable infill. Hanging a 50 lb load at the center of a single
cable is not consistent with the 50 lb load on one square foot required for guard infills.
This will impose a very different test load than would be applied to pickets, bars, wire fencing or similar open infill material.
A 50 lb load on a single cable will cause a smaller opening between two adjacent cables than 25 lb opposing loads on the two
adjacent cables.
No small child would be able to exert a 50 lb force on the cables, a child would need to be heavier than 50 lbs minimum.
There is no limitation indicated on how much the cable can deflect when loaded.
I assume the intent is to still prevent the 4" sphere from fitting through but this needs to be clearly stated or a cable deflection
limit specified.
The hanging 50 lb loading requirement also won't work for non-horizontal configurations which may be used.
It can also be difficult to hang a 50 lb weight on the cables because of interference from the other cables.
I typically design systems so that a 16.7 lb load won't deflect the cable over 1/2". This is based on the 3" cable spacing will
require the 50 lb on 1 SF load to be supported by 3 cables.
I assume two adjacent cables will be pushed in opposite directions so that 1/2" for each cable would then open to 4" center to
center.
Also of concern is the clause "Supporting structures shall not deflect during tensioning or inspection load testing" as this would
imply an infinitely rigid system.
Some deflection of the supporting frame must occur as the cables are tensioned because loads are being applied to it by the
cables.
When the cables are loaded the increased cable load always causes some deflection in the frame that is partially balanced by
reduced tension in the adjacent cables.
The frame deflections will be inherently limited by the need to support the cables and keep them tensioned. If it has inadequate
stiffness it won't be able to support the cables during tightening.
I also verify that the cable and frame will safely support a 200 lb load as I expect someone will step on it. I see this as a safety
issue that should be included in the code. The recommended rewrite of the proposed section will remove the current
ambiguities and provide safe cable infill installations.
I suggest revising it to :
R312.1.5 Cable ((wire rope) infill guards: Guards constructed using cable as infill panels shall comply with this section. Cable
used for infill shall have a minimum diameter of one-eighth inch (1/8") and be of corrosion resistant wire where exposed to
wetting, with a minimum tensile strength of 1,800 lbs. spaced no more than 2-7/8" clear between cables and between cable and
any adjacent rails. The cable infill may be installed horizontally, vertically or diagonally except where used as a swimming pool
or spa enclosure or other locations that climbing elements must be avoided the cables must be installed vertically only. The
frame shall be capable of safely supporting the pretension loads from the cable infill and guard live loads concurrently.
Individual cables shall be able to safely support a two hundred pound (200 lb) load vertically at any location without any
permanent deformation to the supporting frame or cable anchors. Unless demonstrated otherwise by testing or analysis cables
shall be installed with a minimum of two hundred pounds (200 lbs) and maximum of four hundred pounds (400 lbs) tension,
shall not free span over three feet (3ft) and individual cables shall not exceed sixty-five feet (65 ft) total length. Each cable shall
have a tamper-resistant tensioning device that allows for increasing cable tension or retensioning cables as necessary.
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R312.1.5.1 Inspection: The cables shall be tensioned so there is no visible sag in the cables. Cables must be able to resist a
twenty-five pound (25 lb) load applied perpendicular to any cable in any direction with no more than one-half inch (1/2 in)
deflection.

RB121-16
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RB129-16
IRC: R313, R313.1, R313.1.1, R313.2, R313.2.1.
Proposed Change as Submitted
Proponent : William Rodgers, City of Petal, representing Gulf Coast Region IX
2015 International Residential Code
Revise as follows:
SECTION R313 APPENDIX X AUTOMATIC FIRE SPRINKLER SYSTEMS
(The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.)
SECTION X101
AUTOMATIC FIRE SPRINKLER SYSTEMS
R313.1 X101.1 Townhouse automatic fire sprinkler systems. An automatic residential fire sprinkler system shall be
installed in townhouses.
Exception: An automatic residential fire sprinkler system shall not be required where additions or alterations are made to
existing townhouses that do not have an automatic residential fire sprinkler system installed.
R313.1.1 X101.1.1 Design and installation. No change to text.
R313.2 X101.2 One- and two-family dwellings dwelling automatic fire sprinkler systems. An automatic residential fire
sprinkler system shall be installed in one- and two-family dwellings.
Exception: An automatic residential fire sprinkler system shall not be required for additions or alterations to existing
buildings that are not already provided with an automatic residential sprinkler system.
R313.2.1 X101.2.1 Design and installation. No change to text.
Reason: Since so many states have removed or edited the residential fire sprinklers, a great deal of effort is required to edit
the IRC each time it is adopted. Moving the residential sprinkler requirement back to the appendix allows jurisdictions to adopt
the IRC without editing on a case by case basis. Those few jurisdictions that wish to adopt the fire spinklers can simply adopt
the appropriate appendix number.
Cost Impact: Will not increase the cost of construction
Residential fire sprinklers are allready required by the IRC. Moving the requirement back to the appendix does not require
construction costs that are not required by the code.
RB129-16 : R313RODGERS9808
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is no compelling technical justification for removing the automatic fire sprinkler requirements from the
body of the IRC. Removing these requirements would create a yo-yo effect that would create confusion in the political arena for
many jurisdictions and compromise the integrity of the IRC. The IRC needs to be consistent on this issue.
Jurisdictions are finding ways to deal with the issue when they decide to amend the code upon adoption. Some remove the
sprinkler requirements. We have found ways to deal with this issue in the IRC, such as by creating requirements based on whether
sprinklers are actually provided in each IRC building. For the most part, it is working.
Jurisdictions rely on ICC and the IRC to give them proper guidance, and requiring sprinklers is the proper guidance.
Sprinkler requirements have worked in states that have adopted them. The cost impact statement appears to be exaggerated
based on experience in states that have adopted the sprinkler requirements.

Assembly Motion:
Online Vote Results:
Support: 15.82% (131) Oppose: 84.18% (697)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda
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Proponent : Joseph Crum, City of Winter Springs Florida, representing City of Winter Springs Florida
(jcrum@winterspringsfl.org) requests Approve as Submitted.
Commenter's Reason: The codes are supposed to be minimum codes to create a safe structure. When this section was
added to the body of the code there was no valid reason provided and it creates additional cost for residential construction
unless the State or juristiction opts to create a State or local technical amendment to remove this requirement from the code
requirements. It also adds additional cost for the State or Jurisdiction to remove this requirement when adopting the codes
which is just the opposite of what it should be which is to add additional requirements to a minimum code if desired.
One of the committee reasons was "Jurisdictions are finding ways to deal with the issue when they dedide to amend the code
upon adoption. Some remove the sprinkler requirements." This is just the opposite of what should occur as the jurisdictions
should only need to go through the process of amending the code and expense expense involved to add additional
requirements to a minimum code and not need to remove something from a minimum code that goes above and beyond the
requirements to create a safe, habitable structure. The required smoke detector systems should be the minimum requirement
as it was for many years and the addition of the fire sprinkler system should be in an appendix for adoption if desired for added
protection.
This should not be a fire service vs building issue however, I was present when this provision was approved to be placed in the
body of the code due to the fire service busing in members just to vote on this one proposal and then leaving after the vote.
This change will place the additional layer of protection in the appendix of the base MINIMUM code for anyone to adopt if
desired and will not add cost to the construction but would actually reduce cost of construction if not chosen and would also
reduce unnecessary cost for State and local governments to create and process a State or local amendment to remove this
requirement from the adopted code.

Proponent : Blake Steiner, representing International Code Council Gulf Coast Region IX requests Approve as
Submitted.
Commenter's Reason: The purpose of the International Residential Code is to set a minimum standard for the construction of
one- and two-family dwellings. The committee action stated, "Jurisdictions rely on ICC and the IRC to give them proper
guidance, and the requiring sprinklers is the proper guidance." While Region IX agrees that jurisdictions should rely on ICC and
IRC, it believes this particular guidance should be reconsidered. The vast majority of jurisdictions have specifically amended
this requirement out of the IRC, and the mandate to install fire sprinkler systems is not being widely implemented across the
U.S. In fact, 48 states currently do not have the fire sprinkler mandate in their state codes for one- and two-family dwellings.
Most of those states are not allowing local jurisdictions to adopt stricter requirements than those at the state level. Region IX
believes that this requirement which goes beyond what should be considered a minimum standard has made local
implementation difficult. In order to justify a minimum standard, there must be a cost/benefit threshold. Residential fire sprinklers
should not be part of the IRC code's requirements because the cost of fire sprinklers is not justified by the benefits of their use,
especially in newer homes where the risk of fire is lower and the use of smoke alarms is sufficient.
The age of the home should be considered when interpreting fire data, and newer homes do not have the same risk of fire that
older homes have. The National Fire Incident Reporting System (NFIRS) data does not distinguish the age of the home
involved in the fire, thus greatly reducing the value of this data for building codes that target new construction. In states where
the National Association of Homebuilders (NAHB) has matched the fire data with the age of affected homes, data shows that
fatalities are heavily concentrated in older homes, regardless of the usage of fire sprinklers. According to NFPA's U.S. Home
Structure Fire Face Sheet, the leading causes of unintentional home structure fires are cooking equipment, heating equipment,
and electrical distribution and lighting equipment. Newer homes are much less likely to experience cooking and heating
equipment fires due to new appliances with safety features, clearances, vents, and chimneys that comply with current code.
The efficiency of newer heating systems reduce the use of supplemental heaters, which also reduces the risk of fire in newer
homes. As far as electrical fires are concerned: "A strong relationship between housing age and the rate of electrical fires has
been observed, with the housing over 40 years old having the strongest association with electrical distribution fires. As of 2013,
the median age of one- and two- family housing was over 35 years. With more than half of the housing stock older than 35
years, electrical issues become an increasingly larger player in residential fires," (See FEMA's One- and Two-Family
Residential Building Fires 2011-2014, page 4).
Data shows that the most effective fire protection requirement in the IRC is smoke alarms. Since the time that smoke alarms
have been required in dwellings, there has been a significant drop in the number of reported fires, injuries, and fatalities in the
United States. Since 1980, the numbers of fires has dropped by 50% and fatalities have dropped by about the same margin, all
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during the same time period that the population increased and smoke alarms were required in model codes but sprinklers were
not (See Michael J. Karter Jr., Fire Loss in the United States During 2014 and NFPA, Quincy, MA, September 2014). According
to NFPA, three out of five home fire deaths resulted from fires in properties without at least one working, battery-operated
smoke alarm. Ensuring every home in the U.S. has at least one working smoke alarm would save close to 900 lives each year
(Marty Ahrens, Smoke Alarms in U.S. House Fires, NFPA, Quincy, MA September 2015). Smoke alarms continue to become
more effective with ongoing technical advances which have greatly reduced false alarms and can be expected to further reduce
the number of fatalities. Hardwired, interconnected smoke alarms are installed in new homes, which are more likely to operate
and alert occupants to a fire.
Since newer homes have less risk of fire and have smoke alarms, the cost of installing a fire sprinkler system is simply not
worth the benefits of use. The report Home Fire Sprinkler Cost Assessment from the Fire Protection Research Foundation
shows that the average cost of a sprinkler to a builder is $6,000 – more than many home-buyers can afford. In fact, just a
$1,000 increase in home prices keeps more than 200,000 households out of the market nationally.
It has been generally stated that fire sprinklers reduce property damage by 70%; however, this is inconsistent with NFIRS data,
which, depending on the year, shows slightly greater loss of property in homes that have sprinklers. Even so, this supposed
reduction of property damage is largely irrelevant, given how much sprinklers cost. Any conceivable reduction in property
losses can at best go a small way to offsetting the costs of sprinklers (see Using NIST's New Web Tool to Compare Sprinkler
Costs and Benefits). However, since some will choose to build above and beyond what is required, code officials should have
guidance on how such fire sprinkler systems should be installed by consulting the appendix.
While the requirement for residential sprinklers is well-meaning, the IRC should be focused on those provisions of the code
which are most effective. The benefits of residential sprinklers are not significant enough to warrant its existence outside the
appendix. Families who cannot qualify to purchase homes due to the increased cost from well-meant but expensive and
ultimately unnecessary safety features will remain in housing that is less safe because it's built to less stringent code
requirements. These older homes can have outdated appliances, space heaters, faulty wiring, or lack of safety features such
as smoke alarms and egress windows installed to today's code requirements. Requiring new one- and two-family dwellings to
have costly sprinkler systems does not meet the cost/benefit threshold to justify a requirement in the code.
Respefully Submitted,
Blake J. Steiner, CBO
ICC Gulf Coast Region IX, Vice President
Building Official's Association of Louisiana, President
Rapides Area Planning Commission, Chief Building Official

RB129-16
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RB140-16
IRC: R315.2.2.
Proposed Change as Submitted
Proponent : Kevin McOsker, representing Southern Nevada Chapter of ICC (ktm@ClarkCountyNV.gov)
2015 International Residential Code
R315.2.2 Alterations, repairs and additions. Where alterations, repairs or additions requiring a permit occur, or where one
or more sleeping rooms are added or created in existing dwellings, the individual dwelling unit shall be equipped with carbon
monoxide alarms located as required for new dwellings.
Exceptions:
1. Work involving the exterior surfaces of dwellings, such as the replacement of roofing or siding, or the addition or
replacement of windows or doors, or the addition of a porch or deck, is exempt from the requirements of this
section.
2. Installation, alteration or repairs of plumbing or mechanical systems not involving a fuel fired applicance are
exempt from the requirements of this section.
3. Replacement of fuel fired mechanical systems with an input rating not greater than the original mechanical system.
Reason: The code appears to have been changed to match the verbiage of section R314.2.2 Smoke Alarms, without taking
into account the differences. Common sources of Carbon Monoxide in a residence includes furnaces or boilers, gas stoves and
ovens, fireplaces, both gas and wood burning, water heaters, clothes, wood stoves, power generators, motor vehicles
(attached garages), etc. To exempt the installation, alteration or repair of those items from the requirements of the code
appears counterproductive to the intent of the base code. The replacement of a fuel fired mechanical systems of the same or
lower input rating is exempted in this proposal due to the additional language in Exception 2. When larger fuel fired mechanical
systems are replaced, this would be the code trigger to require Carbon Monoxide Alarms.
Cost Impact: Will increase the cost of construction
The cost is relatively minor requiring the installation of Carbon Monoxide Alarms.
RB140-16 :
R315.2.2MCOSKER12180
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: If we are replacing kind for kind, the hazard still exists. If the hazard still exists, this provides an opportunity
to provide the protection.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Kevin McOsker, representing Southern Nevada Chapter of ICC (ktm@ClarkCountyNV.gov) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R315.2.2 Alterations, repairs and additions. Where alterations, repairs or additions requiring a permit occur, or where one
or more sleeping rooms are added or created in existing dwellings, the individual dwelling unit shall be equipped with carbon
monoxide alarms located as required for new dwellings.
Exceptions:
1. Work involving the exterior surfaces of dwellings, such as the replacement of roofing or siding, or the addition or
replacement of windows or doors, or the addition of a porch or deck, is exempt from the requirements of this
section.
2. Installation, alteration or repairs of plumbing or mechanical systems not involving a fuel fired applicance appliance
are exempt from the requirements of this section.
3. Replacement of fuel fired mechanical systems with an input rating not greater than the original mechanical system.
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Commenter's Reason: The majority of the objections to this code proposal was the additional language contained in
Exception #3. The committee commented that the carbon monoxide hazard still exists, so waiving the installation of the alarm
rd
was the basis for disapproval. Therefore, deleting the 3 exception from the proposal eliminates the objectionable language.
The revised language that remains would require a Carbon Monoxide Alarm when a permitted repair, alternation, or installation
of a mechanical system that includes a fuel fired appliance. This appears to be a reasonable code trigger to require the
installation of a Carbon Monoxide Alarm. The current code would allow any and all mechanical systems, including those
involving a fuel-fired appliance, to be installed without a Carbon Monoxide Alarm.
RB140-16
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RB147-16
IRC: R316.4.
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Residential Code
Revise as follows:
R316.4 Thermal barrier. Unless otherwise allowed in Section R316.5, foam plastic shall be separated from the interior of a
building by an approved thermal barrier of not less than 1 /2-inch (12.7 mm) gypsum wallboard, 23 /32-inch (18.2 mm) wood
structural panel heavy timber in accordance with Section 602.4 of the International Building Code or a material that is tested in
accordance with and meets the acceptance criteria of both the Temperature Transmission Fire Test and the Integrity Fire Test
of NFPA 275.
Reason: Thermal barriers are materials that comply with NFPA 275. In order to comply with NFPA 275 thermal barrier materials
(in combination with the foam plastic insulation they are supposed to protect) are supposed to resist flashover after exposure to
a room-corner test (using a test specimen that covers 3 walls and the ceiling of an 8 ft. by 12 ft. by 8 ft. room) such as NFPA
286, as well as comply with a number of other requirements (peak heat release rate of no more than 800 kW, flames that don't
reach the extremities of the test specimen, total smoke release of no more than 1,000 m2).
As an alternative to testing to NFPA 286 the thermal barriers are allowed to be tested to FM 4880, UL 1040 or UL 1715, all
severe large scale tests.
Beyond the test just mentioned, thermal barriers must also be able to pass a fire resistance test using a time-temperature curve
like the one in ASTM E119 for 15 minutes.
It is clear (and fire test data have shown this) that thin wood panels materials will not comply with these requirements, because
if a thin wood panel, covering a foam plastic insulation material, is exposed to the fire source in NFPA 286, it will reach
flashover well before the end of the 15 minute test period.
Wood is a combustible material and its thickness is critical in determining its ease of ignition and capability to transmit heat.
Just like it is easy to ignite kindling in a camp fire but difficult to ignite heavy logs, heavy timber can be assumed to be
equivalent to a thermal barrier.
Discussions held during the IRC hearings for the 2015 edition addressed the interest by some proponents that a wood material
be permitted to be used as a thermal barrier without testing and that led to the present IRC code language. The 2015 IBC
consent agenda includes the addition of heavy timber as a thermal barrier material in that code (from acdepted proposal
FS172-15) and, therefore, this proposal suggests that heavy timber is a wood material that could safely be used as a thermal
barrier, while thin wood panels would not be appropriate.

Cost Impact: Will not increase the cost of construction
It is likely that heavy timber will be more costly than thin plywood, if used as a thermal barrier. However, the alternate thermal
barrier materials, including 1/2 inch gypsum board, are still acceptable and thus the cost of thermal barriers will not need to
change.
RB147-16 :
R316.4HIRSCHLER11664
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: By the time a fire burns through 3/4 inch of OSB your problems are probably far greater than the thermal
barrier catching fire. Requiring heavy timber as a thermal barrier seems excessive.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
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Modify as Follows:
2015 International Residential Code
R316.4 Thermal barrier. Unless otherwise allowed in Section R316.5, foam plastic shall be separated from the interior of a
building by an approved thermal barrier of not less than 1 /2-inch (12.7 mm) gypsum wallboard, heavy timber in accordance
with Section 602.4 of the International Building Code or by a material that is tested in accordance with and meets the
acceptance criteria of both the Temperature Transmission Fire Test and the Integrity Fire Test of NFPA 275.
Commenter's Reason: The section indicates that the thermal barrier can be composed of three types of materials, two of
which are equivalent in fire performance: 0.5 inch gypsum and a material that meets the requirements of NFPA 275. However,
the third material mentioned is not equivalent to the other two: 23/32 inch wood structural panel will burn and reach flashover in
less than 15 minutes and fail the test requirements of NFPA 275. It is, therefore, not an aceptable thermal barrier.
The proposal recommended the use of heavy timber as an acceptable thermal barrier alternate if a wood product is desired (as
is used in the IBC) and the committee thought that was excessive, although it is, actually, roughly equivalent to the other
acceptable thermal barriers. The objective of a thermal barrier is to ensure that the fire does not reach the foam plastic
insulation behind it before at least 15 minutes have elapsed and 23/32 inch wood structural panel does not offer that protection.

RB147-16
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RB152-16
IRC: R316.5.14 (New).
Proposed Change as Submitted
Proponent : Avery Lindeman, Green Science Policy Institute, representing Green Science Policy Institute
(avery@greensciencepolicy.org); Marjorie Smith, representing Siegel & Strain Architects (Msmith@siegelstrain.com); Tom
Neltner, Environmental Defense Fund, representing Environmental Defense Fund (tneltner@edf.org); Veena Singla,
representing Natural Resources Defense Council (vsingla@nrdc.org); Tom Lent, Healthy Building Network, representing
Healthy Building Network (tlent@healthybuilding.net); Suzanne Drake, Perkins+Will, representing Perkins+Will
(suzanne.drake@perkinswill.com); Vytenis Babrauskas (vytob@doctorfire.com); Donald Lucas, representing Lawrence
Berkeley National Laboratory (d_lucas@lbl.gov); Tony Stefani, representing San Francisco Firefighters Cancer Prevention
Foundation (stefanit@sbcglobal.net); Dennis Murphy, representing USGBC California (dennis@usgbc-california.org); Jen
Jackson, representing TBD (cynthia.jackson@sfgov.org); Jonathan Wilson, representing National Center for Healthy Housing
(jwilson@nchh.org); Andrea Traber, representing Integral Group (atraber@integralgroup.com); Martin Hammer, Martin
Hammer, Architect, representing Martin Hammer, Architect (mfhammer@pacbell.net); Russ Pitkin, SERA Architects ,
representing SERA Architects, Inc (russp@serapdx.com); Stacia Miller, International Living Future Institute, representing
International Living Future Institute (advocacy@living-future.org); David Eisenberg, Development Center for Appropriate
Technology, representing Development Center for Appropriate Technology; Jan Willemse, representing Zimmer Gunsul Frasca
Architects LLP
2015 International Residential Code
Add new text as follows:
R316.5.14 Below grade use. Foam plastic insulation shall not be required to meet the flame spread index and smokedeveloped index criteria of Section R316.3 and shall not be subject to oxygen index limits provided that it is marked for below
grade use only and is installed in accordance with one of the following:
1. The insulation is located between a concrete slab on grade and its subgrade.
2. The insulation is separated from the building interior by a masonry or concrete wall or foundation. Such insulation
installed vertically shall be not less than 6 inches (152 mm) below finished exterior grade. Where installed horizontally,
it shall be protected in accordance with Section R403.3.2.
Reason: This proposal creates a new sub-section in R316.5 which enables the voluntary use of foam plastic insulation that is
not subject to flame spread, smoke-developed, and oxygen index requirements in certain installations below grade. This
proposed code section creates an option whereby foam plastic insulation without flame retardants can be safely used below
grade; it does not mandate any alteration to current building practice. It maintains the same level of fire safety provided under
the current code and increases consumer choice of insulation products for unexposed or buried applications.
Figures 1 and 2 depict examples of installations where the proposed code section could be applied. These include insulation
between a concrete slab on grade and its subgrade and exterior insulation for basement and foundation walls and frostprotected shallow foundations.
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The proposed code section maintains fire safety in the following ways:
Insulation installed in accordance with this proposed code change is completely separated from the building interior.
Insulation installed in accordance with this proposal has no exposure to a realistic source of ignition. It is protected either
by a concrete slab having a minimum thickness of 3.5 inches (89 mm) as specified in IRC Section R506 Concrete Floors
(On Ground); or by a minimum of 6 inches of soil for exterior vertical insulation; or by a minimum of 12 inches of soil for
horizontal exterior insulation unless additionally protected by concrete or asphalt as described in IRC Section R403.3.2
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Protection of horizontal insulation below ground. These proposed protection requirements are based on existing code
requirements for insulation protection and ensure that insulation covered by this proposal would not become exposed
during the course of use. Table 1 provides further details and references for proposed protection requirements.
Insulation installed in accordance with this proposal does not have access to adequate oxygen to sustain a fire, as
demonstrated by results from fire tests of below-grade foam plastic insulation. Fire testing is not regularly conducted on
materials which are limited to buried applications only; however, the proponents conducted tests to address comments on
similar proposals from the 2015 IBC-Fire Safety code committee that no fire test data had been submitted. These tests are
described below.
Description of Tests: There is no established fire test method for the configurations covered by this proposed code
section. The co-proponents are unaware of data on flame spread or smoke-developed between concrete and subgrade material for foams of various material properties. Therefore, in response to requests for fire test data of
relevant assemblies, Dr. David Rich at Reax Engineering Inc., and Dr. Donald Lucas (Lawrence Berkeley National
Laboratory) and Avery Lindeman (Green Science Policy Institute), conducted tests to evaluate how different foam
plastic insulation materials installed below grade would react when subjected to a range of fire spread scenarios.
The insulation materials were sandwiched between concrete pavers (2 inches thick) and earth or other noncombustible surface. Tests were conducted with and without an externally applied radiant heat flux comparable to a
post-flashover fire condition. Two types of insulation were tested: one that complied with the requirements of
International Residential Code (IRC) Section 316.3 Surface burning characteristics; and a similar below-grade
insulation material that did not comply with Section 316.3 requirements. Ignition was achieved at an opening in the
pavers to observe fire spread beneath the simulated concrete slab. This was necessary because when there were
no openings between the pavers, neither sample of foam plastic insulation ignited, even at conditions where melting
occurred. When there were significant openings (16 square inches) or gaps (2.5 inches) between the concrete
pavers, and insulation was subjected to an open flame ignition source and an external heat flux, both samples ignited
and burned comparably; however, without an external heat flux, ignition of insulation was followed by limited flame
spread, and flames self-extinguished due to restricted access to oxygen as the flame burned away from the opening
in the pavers.
Insulation installed in accordance with this proposed code change is still subject to the labeling and identification
requirements of Section R316.2 Labeling and identification which ensures that foam plastic insulation is labeled with
the product identification and sufficient information to determine that the end use complies with code requirements. This
proposal would additionally require that materials for use in the allowed below-grade applications be clearly labeled for
below grade use only as specified in the proposed Section R316.5.14.
Table 1: Comparison of existing codes and standards with proposed provisions for insulation protection.
Existing
Code
Description of Protection Requirements
Section

Relevance for Proposed Section R316.5.14

"Insulation applied to the exterior of basement
walls, crawlspace walls and the perimeter of
slab-on-grade floors shall have a rigid, opaque
IECC
and weather-resistant protective covering to
Section prevent the degradation of the insulation's
C303.2.1 thermal performance. The protective covering
shall cover the exposed exterior insulation and
extend a minimum of 6 inches (153 mm) below
grade."

IECC Section C303.2.1 Protection of exposed foundation
insulation and ASCE 32-01: Design and Construction of Frost
Protected Shallow Foundations require that an "opaque and weatherresistant protective covering" for exterior foundation wall insulation
extend at least 6 inches below exterior finished grade. This covering is
intended to protect against ultraviolet radiation, physical damage, or
other sources of deterioration. At depths greater than 6 inches, no
protective covering is required. Thus, a minimum depth of 6 inches
below finished exterior grade will ensure that exterior vertical
insulation installed using this proposed code section remains
protected throughout the course of use.

"Horizontal insulation placed less than 12 inches
(305 mm) below the ground surface or that
portion of horizontal insulation extending outward According to the 2015 IRC Code Commentary, "this protection for the
insulation prevents damage due to excavating (e.g., for landscaping
more than 24 inches (610 mm) from the
purposes)."
IRC
foundation edge shall be protected against
Section damage by use of a concrete slab or asphalt
Thus, the proposed protection of insulation as described in Section
R403.3.2 paving on the ground surface directly above the R403.3.2Protection of horizontal insulation below ground is
insulation or by cementitious board, plywood
sufficient to ensure protection of the insulation throughout the course
rated for below-ground use, or other approved of use.
materials placed below ground, directly above
the top surface of the insulation."
Oxygen index is not currently limited in Chapter 3 of the IRC. However, testing to ASTM C578, which limits the permitted
oxygen index of polystyrene insulation materials, is required by Section R403.3 Frost-protected shallow foundations for
materials used below grade for the purpose of insulating footings against frost. In addition, the acceptance criteria for certain
types of foam plastic insulation (AC12: Acceptance Criteria for Foam Plastic Insulation) require testing to ASTM C578. The
purpose of this index is to measure the percent of oxygen in air needed to sustain combustion in a candle-like fire. As described
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in the standard:
"The values obtained by the oxygen index test...do not necessarily indicate or describe the fire risk of the materials and are
used in this specification primarily to distinguish between insulations formulated with flame retardants and those not so
formulated." (ASTM C578-14)
Oxygen index is not indicative of actual fire performance or safety of these materials. In the below grade applications covered
by this proposal, the oxygen index of insulation materials is irrelevant. The proposed code section therefore does not limit the
permitted oxygen index for insulation installed as specified.
The proponents are aware of concerns that this proposed code change may increase the fire hazard of foam plastic insulation
materials during the transportation, storage, and installation stages of the product lifecycle. It is important to note that foam
plastics are currently manufactured, transported, stored, and used safely in large quantities without added flame retardants in
many other applications. In addition, current practices will maintain fire safety throughout these stages as described below:
Transportation: The U.S. Department of Transportation does regulate the transportation of foam plastics. Special safety
measures are not required for the bulk shipment of foam plastics, including food-grade materials and other foam plastics
with varying material properties. Approval of the proposed code section will not create a new transportation fire hazard or
increase the transportation fire hazards for foam plastic insulation materials.
Storage and Installation: As stated in a 2003 Technical Bulletin from the Alliance for the Polyurethanes Industry, "All
organic foam insulations, regardless of whether they contain fire retardants, should be considered combustible and
handled accordingly. Certain precautions must be taken to minimize any potential for fire through accidental ignition in
handling, storage, and use." The surface burning characteristics required in Section R316.3 are not sufficient to provide
fire safety. Approval of the proposed code section will not create new storage and installation fire hazards, and the
following practices – which pertain to any combustible or flammable material, not just foam plastics – should be followed
regardless of the flame spread index and smoke-developed index of insulation materials on the jobsite
In accordance with OSHA Regulations for Occupational Safety and Heath and Construction, worksite storage of foam
plastics and other flammable materials should be done safely and in a way that does not block exits. The Alliance for
the Polyurethanes Industry recommends that foam boardstock be stored "in limited quantities, in an accessible
location, and free from ignition hazards."
OSHA regulations also require that hot work adhere to NFPA 51B, which stipulates that activities like welding and
cutting should only be performed when appropriate precautions are taken. These include removal or proper
protection from sparks, heat, or hot metal of any flammable materials in the vicinity of the work.
The proposed code section is similar in scope to two code change proposals submitted during the 2015 Code Development
Cycle (designated FS 170-15 and FS 171-15) that were disapproved by the 2015 IBC-Fire Safety code committee. The
proponents have addressed that committee's reasons for disapproval as discussed below:
1. Committee Reason for disapproval of FS 170-15 and FS 171-15: Hazards can increase based on misuse of products
on the jobsite and during storage and handling of the material to get it manufactured, stored, and delivered to the jobsite.
Response: This proposal explicitly requires insulation materials manufactured for use under the proposed code section to
be labeled for below grade use only. This will enable inspectors and workers to identify foam plastic insulation materials
for use with this code section and prevent the accidental installation or misuse of such materials in other, unapproved
applications. Furthermore, as discussed above, existing specifications for the safe storage and handling of foam plastics
do not differentiate between materials with and without flame retardant chemicals. Flame retardants used in foam plastic
insulation may provide only a limited benefit against a narrow range of possible ignition sources. Once ignited, foam
plastics with and without flame retardants behave similarly.
2. Committee Reason for disapproval of FS 170-15 and FS 171-15: No fire test data has been submitted on the product
used in this application – fire can get below ground and protection by the slab or by masonry or concrete wall or
foundation may not always be enough.
Response: This reason statement provides fire test data for the proposed applications. It is important to note that there is
no established fire test method for insulation in the configurations covered by this proposed code section. There is also no
fire loss history to indicate that these configurations pose a particular fire hazard. As stated in the code commentary for the
2015 IRC Section R316.5.13 Floors, "...in the event of an interior fire, the floor is typically the last building element to be
significantly exposed by the fire." Nevertheless, fire tests were conducted and the results confirmed that protection of
insulation by a concrete slab or by a masonry or concrete wall or foundation is more than sufficient to provide fire safety
for inhabitants and first responders. The results further demonstrated that insulation installed as allowed by this proposed
code section behaved comparably with and without added flame retardants, confirming that current levels of fire safety will
be maintained.
3. Committee Reason for disapproval of FS 170-15 and FS 171-15: Proposed provision for insulation depth is arbitrary
and may allow insulation to become exposed after occupancy, which could then increase flame spread to other portions of
the exterior of the building
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Response: This proposal provides references for the proposed insulation protection requirements. Depths below grade
and additional protection requirements are based on existing standards for protection of below-grade insulation which
have already been approved and incorporated into the IRC as adequate for protecting insulation throughout the course of
use.
4. CommitteeReason for disapproval of FS 170-15 and FS 171-15: Proponents raised a perceived toxicity problem with
fire retardant-treated foam plastic but provided no data showing the health risks of fire retardant-treated products.
Response: This proposal does not ask the code committee to evaluate or to make a decision based on possible health
risks of fire retardant-treated products. Rather, it describes specific installation conditions for below-grade foam plastic
insulation where fire retardants are not needed to provide fire safety. Because there is no fire safety benefit from the use
of flame retardants in insulation in these applications, the code should allow for a choice of insulation materials without
flame retardants that can be used safely.
The proposed code section does not prohibit the use of foam plastic insulation that meets the requirements of Section R316.3,
nor does it prohibit the use of foam plastic insulation that contains flame retardants. It does not mandate any change to current
building practice. Instead, it describes specific applications below-grade where foam plastic insulation that does not contain
flame retardants, and therefore does not meet the requirements of Section R316.3, can be safely used if desired. This
proposed code section would maintain current levels of fire safety.

Cost Impact: Will not increase the cost of construction
The proposed code change will not require any action that increases construction costs since it does not mandate any change
from current practice. Utilizing the proposed code change woul be optional: it would not require any alteration to design or
construction practices. The proposed change would enable voluntary manufacture and use of alternative foam plastic
insulation products that do not contain flame retardant chemicals. The cost of using these alternative insulation products may
be higher, lower, or the same as the cost of using currently available insulation depending on formulation costs, production
volumes, consumer demand, and level of competition.
RB152-16 :
R316.5.14 (NEW)LINDEMAN12127
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee is concerned that the lack of labeling requirements in the proposal and the reason statement
creates a possibility that similar foam products could be mixed up in the field. Those working in the field need to be able to readily
pick the right product for each application. In addition, testing by a third party accredited laboratory should be required. That said,
the committee encourages the proponents to continue to develop these requirements.
Assembly Action:

None

Analysis: This code change proposal was initially placed on the ballot for an assembly motion. Upon further review, it was
discovered that the motion did not receive a second. Therefore the proposal was removed from the ballot.
Individual Consideration Agenda
Public Comment 1:
Proponent : Avery Lindeman, Green Science Policy Institute, representing Green Science Policy Institute
(avery@greensciencepolicy.org); David Eisenberg, DCAT, representing Development Center for Appropriate
Technology; Martin Hammer, representing Martin Hammer, Architect (mfhammer@pacbell.net); Donald Lucas,
Lwrence Berkeley National Laboratory (d_lucas@lbl.gov); Paul Wermer, representing self (paul@pw-sc.com);
Vytenis Babrauskas, representing Fire Science and Technology Inc.; Veena Singla, representing Natural Resources
Defense Council (vsingla@nrdc.org); Tom Lent, representing Healthy Building Network (tlent@healthybuilding.net);
Jonathan Wilson (jwilson@nchh.org); Tom Neltner, Environmental Defense Fund (tneltner@edf.org); Suzanne
Drake, representing Perkins+Will (suzanne.drake@perkinswill.com); Dennis Murphy, representing US Green
Building Council California (dennis@usgbc-california.org); Russ Pitkin, representing SERA Architects, Inc.
(russp@serapdx.com); Jan Willemse, representing ZGF Architects LLP; Marjorie Smith, Siegel & Strain Architects,
representing Siegel & Strain Architects (Msmith@siegelstrain.com); Tony Stefani, San Francisco Firefighters Cancer
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Prevention Foundation, representing San Francisco Firefighters Cancer Prevention Foundation
(stefanit@sbcglobal.net); Andrea Traber, representing Integral Group (atraber@integralgroup.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R316.5.14 Below grade use. Foam plastic insulation board for use below grade shall not be required to meet the flame
spread index and smoke-developed index criteria of Section R316.3 and shall not be subject to oxygen index limits provided
that it is marked for below grade use only and is installed in accordance with one all of the following are satisfied:
1. The insulation is located between a concrete slab on grade and its subgrade.
2. The insulation is separated from the building interior by a masonry or concrete wall or foundation. Such insulation
installed vertically shall be not less than 6 inches (152 mm) below finished exterior grade. Where installed horizontally,
it shall be protected in accordance with Section R403.3.2.
1. The insulation is tested in accordance with ASTM C578, ASTM C1289, ASTM C591, or other standard specification for
physical properties of foam plastic insulation boards. Testing for flame spread, smoke-developed, and limiting oxygen
indexes shall not be required.
2. In addition to the requirements of Section R316.2, the words "FOR BELOW-GRADE USE ONLY - Not Tested for Flame
Spread Index or Smoke-Developed Index" shall be printed on both faces in red lettering not less than 1 inch (25 mm) in
height, repeated continuously across the panel, with not more than 12 inches (305mm) between lines of text.
3. The insulation is installed in accordance with one of the following:
3.1.The insulation is located between a concrete slab-on-grade and its subgrade,
3.2.The insulation is installed horizontally, separated from the building interior by a masonry or concrete wall or
foundation, and protected as described in Section R403.3.2, or
3.3.The insulation is installed vertically not less than 6 inches (152 mm) below finished exterior grade and is
separated from the building interior by a masonry or concrete wall or foundation.
Commenter's Reason: This Public Comment modifies the original proposal to address feedback from the 2016 IRC-Building
Code Committee and stakeholders. If approved, it would maintain fire safety and increase consumer choice of insulation
products for safe use below-grade. This proposal would not require any change to current building practice. It would instead
enable voluntary manufacture and use of insulation without flame retardants in the specified below-grade applications.
While this modified proposal is similar in scope to previous proposals for the IRC and IBC that have been disapproved, the
2016 IRC-Building Code Committee encouraged the continued development of this proposal, as documented in the Report of
the Committee Action Hearing. The proponents have addressed that committee's reasons for disapproval, as discussed below:
Committee Reason for disapproval of RB 152-16: There is a lack of labeling requirements in the proposal, leading to
the possibility that similar foam products could be mixed up in the field. Those working in the field need to be able to
readily pick the right product for each application.v
Response: This Public Comment adds a new subsection to the proposal (R316.5.14.2) which explicitly requires
insulation materials to be extensively labeled for below grade use only. The proposed labeling will make it easy for
workers and inspectors to identify foam plastic insulation materials for use with this code section and therefore prevent
the accidental installation or misuse of such materials in other (unapproved) applications. The proposed labeling will not
conflict with other, existing labeling and identification requirements and practices for foam plastic insulation board.
Committee Reason for disapproval of RB 152-16: Testing by a third-party accredited laboratory should be required.
Response: This Public Comment adds a new subsection to the proposal (R316.5.14.1) which requires that materials
manufactured for use with this section be tested to existing standards for foam plastic insulation to characterize physical
properties such as compressive strength, density, thermal resistance, water absorption, and others important for the
specified below-grade applications. Materials already in use in these applications are routinely tested to these same
standards as part of the Acceptance Criteria for Foam Plastic Insulation (AC12). Adding subsection R316.5.14.1 to this
proposal clarifies the appropriate testing and characterization of foam plastic insulation materials for use with this code
section, which in turn enables the safe and proper use of foam plastic insulation without flame retardants below grade.
This proposal maintains the existing expectations of appropriate labeling and listing. The language in IRC R316.2
Identification and labeling, together with the definition of "listed and approved agency" in Chapter 2 of the IRC, is
unambiguous in requiring that the material be tested by an approved agency and found suitable for a specified purpose.
Testing for Flame Spread Index, Smoke-Developed Index, and Limiting Oxygen Index are not required for the applications
covered in this proposal for the following reasons:
There is no fire loss history to indicate that the configurations covered by this proposal pose a fire hazard. As stated in the
code commentary for the 2015 IRC Section R316.5.13 Floors, "...in the event of an interior fire, the floor is typically the
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last building element to be significantly exposed by the fire." Similarly, insulation installed below grade and separated
from the building interior by a masonry or concrete wall or foundation poses no reasonable fire hazard.
IRC Section R316.6 Specific Approval allows for the use of insulation that does not comply with the Flame Spread or
Smoke-Developed Index requirements of R316.3 provided that it has been approved based on "fire tests related to actual
end-use configurations." Because there is no fire loss history or reasonable expectation of a fire hazard for the
configurations covered by this proposal, no accepted fire test methods exist for these end-use configurations. However,
fire tests simulating these applications have been conducted, and the results confirm that protection of insulation by a
concrete slab, masonry or concrete wall or foundation, or as specified by R403.3.2 provides sufficient fire safety for
inhabitants and emergency responders. Furthermore, test results were comparable for insulation with and without flame
retardants when installed as allowed by this proposal. Protocols and results of this testing are summarized in an
accompanying document (Lindeman 2016).
Oxygen index is not currently limited in Chapter 3 of the IRC. However, testing to ASTM C578 would be required for the
applications outlined in proposed section R316.5.14.3 when this code section is voluntarily utilized. Testing to ASTM C578
is already required by Section R403.3 Frost-protected shallow foundations for materials used below grade for the
purpose of insulating footings against frost – a possible application of this proposal. In addition, the acceptance criteria for
certain types of foam plastic insulation (AC12: Acceptance Criteria for Foam Plastic Insulation) require testing to ASTM
C578. ASTM C578 limits the permitted oxygen index of polystyrene insulation materials. The purpose of this index is to
measure the percent of oxygen in air needed to sustain combustion in a candle-like fire. Oxygen index is not indicative of
actual fire performance or safety of insulation materials. In the below grade applications covered by this proposal, the
oxygen index of insulation materials is irrelevant. The proposed code section therefore does not limit the permitted oxygen
index for insulation installed as specified, and this enables polystyrene insulation without flame retardants to be among the
materials suitable for use in these applications.As described in the standard:
"The values obtained by the oxygen index test...do not necessarily indicate or describe the fire risk of the materials and
are used in this specification primarily to distinguish between insulations formulated with flame retardants and those not
so formulated." (ASTM C578-14)
Additional Considerations:
Foam plastic insulation without added flame retardants is currently manufactured in Europe and approved for use in a
number of applications including those covered by this proposal. Flame spread and smoke developed indexes can and
have been measured for some of these materials. Flame spread index was measured at approximately 200, and smokedeveloped index was measured in the range of approximately 700 – 850 (Lindeman 2016). To the commenters'
knowledge, the availability and widespread use of such materials in Scandinavia has not resulted in an increase in fire
incidents on the job site or throughout the product lifecycle.
Opponents have commented that the availability of below-grade foam plastic insulation would significantly increase
hazards during storage and transportation of these materials. However, foam plastic without added flame-retardants is
used extensively in other applications in the U.S., such as for food-contact materials and cushioning for packaging. Our
research found no evidence of unresolved safety issues pertaining to the storage and transportation of such materials.
A significant portion of foam plastic polystyrene manufactured in the U.S. does not contain flameretardants. In June we contacted a number of different food service and other packaging companies about whether
or not their products contained flame retardants. Seven companies responded that their foam polystyrene products
do not contain flame retardants, including all of the food service packaging companies. We also screened samples of
14 different kinds of polystyrene foam packaging and food service products from eight different brands, none of
which were found to contain flame retardants. This suggests that most – if not all – polystyrene foam food service
and many packaging products in the U.S. do not contain flame retardant chemicals. In 2015, an estimated 1.3 billion
pounds of extruded polystyrene (XPS) and expanded polystyrene (EPS) (40% of the North American polystyrene
foam market) were manufactured for use as packaging and food service and based on our research were unlikely to
contain flame-retardants (Forman 2015).
Foam polystyrene without flame retardants is already considered safe to store and transport in large
quantities. We also contacted manufacturers who transport and store flame retardant-free foamed polystyrene
products in large quantities (e.g., 25 million pound/year at a single facility). After manufacturing and conditioning to
reduce concentrations of the blowing agent (e.g., pentane), the materials are not considered hazardous to transport.
The U.S. Department of Transportation does not restrict shipping of such materials, and shipments from factories to
regional distribution centers are done in fully loaded semi-trailer trucks. Other codes already include requirements for
proper rack clearances and sizing of sprinkler systems for high-rack storage of foam plastics. The Fire Code covers
appropriate storage of foam plastic insulation on-site and considers a wide range of combustible materials. The
existing Fire Code requirements are sufficient even in the event that foam plastic insulation board without flame
retardants is present on site.
Proposed insulation protection requirements (including depths below grade) are based on existing standards for protection
of below-grade insulation which have already been approved and incorporated into the IRC. These requirements are
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considered adequate for protecting insulation throughout the course of use, and are described in detail in the original
Reason Statement for RB152-16 submitted in January 2016. Figures 1 and 2 depict examples of installations where the
proposed code section could be applied. These include insulation between a concrete slab-on-grade and its subgrade
and exterior insulation for basement and foundation walls and frost-protected shallow foundations.
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This proposal does not ask for an evaluation of possible health risks of fire retardant-treated products. Rather, it describes
specific installation conditions for below-grade foam plastic insulation where fire retardants are not needed to provide fire
safety. Because there is no fire safety benefit from the use of flame retardants in insulation in these applications, the code
should allow for a choice of insulation materials without flame retardants.
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This proposal further provides comprehensive testing and labeling requirements for below-grade insulation produced without
flame retardants to ensure that such materials possess the necessary properties for below-grade use and that improper use
can be easily identified and corrected or prevented in the field.

Bibliography: Lindeman A., Lucas D., and Rich D. (2016) Can foam plastic insulation without flame retardants be used safely
below grade? Accessible at: http://saferinsulation.org/wp-content/uploads/2016/07/RB152-16_Public-Comment_WhitePaper.pdf
Forman C. (2015) Polymeric Foams. BCC Research, Report Code PLS008H. Accessed through University of California
Library.

Proponent : Jay West, representing American Chemistry Council requests Disapprove.
Commenter's Reason: The Energy Efficient Foam Coalition supports the results of the Committee Action Hearing to
disapprove RB 152-16. The proposal would reduce fire safety during transportation, storage, and construction. As noted
multiple times in testimony, there are significant concerns around the potential misuse of non-flame retarded insulation when
both certified and non-flame retarded foam insulation products are on the same job site. In fact, proponents' schematics fail to
differentiate clearly between foam insulation that would be exempt from the requirements of R316 and those that would not
(see Figure A). Furthermore, the International Association of Building Officials testified that the proposal fails to provide
sufficient information for code officials to conduct proper inspections. Finally, the fire demonstrations described by the
proponents showed instances where the non-fire retarded foam ignited and the fire-retarded foam did not ignite, despite
proponents' assurances that there is no fire safety issue in a below-grade scenario. The demonstrations were not conducted in
an accredited, third-party testing environment and were not representative of the broad range of fire safety risks the proposal
could introduce.

RB152-16
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RB157-16
IRC: R301.2.4, R301.2.4.1, R322.1, R322.1.1, R322.3, R322.3.1, R322.3.2, R322.3.3, R322.3.4, R322.3.5, R322.3.5.1,
R322.3.6, R322.3.7.
Proposed Change as Submitted
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal Emergency
Management Agency (rcquinn@earthlink.net)
2015 International Residential Code
Revise as follows:
R301.2.4 Floodplain construction. Buildings and structures constructed in whole or in part in flood hazard areas (including A
or V Zones) as established in Table R301.2(1), and substantial improvement and restoration of substantial damage of buildings
and structures in flood hazard areas, shall be designed and constructed in accordance with Section R322. Buildings and
structures that are located in more than one flood hazard area shall comply with the provisions associated with the most
restrictive flood hazard area. Buildings and structures located in whole or in part in identified floodways , coastal high hazard
areas, and Coastal A Zones shall be designed and constructed in accordance with ASCE 24.
R301.2.4.1 Alternative provisions. As an alternative to the requirements in Section R322 R322.2, ASCE 24 is permitted
subject to the limitations of this code and the limitations therein.
R322.1 General. Buildings and structures constructed in whole or in part in flood hazard areas, including A or V Zones and
Coastal A Zones, as established in Table R301.2(1), and substantial improvement and restoration of substantial damage of
buildings and structures in flood hazard areas, shall be designed and constructed in accordance with the provisions contained
in this section. Buildings and structures that are located in more than one flood hazard area shall comply with the provisions
associated with the most restrictive flood hazard area. Buildings and structures located in whole or in part in identified
floodways , coastal high hazard areas, and Coastal A Zones shall be designed and constructed in accordance with ASCE 24.
R322.1.1 Alternative provisions. As an alternative to the requirements in Section R322 R322.2, ASCE 24 is permitted subject
to the limitations of this code and the limitations therein.
R322.3 Coastal high-hazard areas (including V Zones and Coastal A Zones, where designated). Areas that have been
determined to be subject to wave heights in excess of 3 feet (914 mm) or subject to high-velocity wave action or wave-induced
erosion shall be designated as coastal high-hazard areas. Flood hazard areas that have been designated as subject to wave
heights between 11 /2 feet (457 mm) and 3 feet (914 mm) or otherwise designated by the jurisdiction shall be designated as
Coastal A Zones. Buildings and structures constructed in whole or in part in coastal high-hazard areas and coastal A Zones,
where designated, shall be designed and constructed in accordance with Sections R322.3.1 through R322.3.7 the applicable
requirements of R322.1, ASCE 24, and this section.
Delete without substitution:
R322.3.1 Location and site preparation.
1. New buildings and buildings that are determined to be substantially improved pursuant to Section R105.3.1.1 shall be
located landward of the reach of mean high tide.
2. For any alteration of sand dunes and mangrove stands, the building official shall require submission of an engineering
analysis that demonstrates that the proposed alteration will not increase the potential for flood damage.
R322.3.2 Elevation requirements.
1. Buildings and structures erected within coastal high-hazard areas and Coastal A Zones, shall be elevated so that the
bottom of the lowest horizontal structural members supporting the lowest floor, with the exception of piling, pile caps,
columns, grade beams and bracing, is elevated to or above the base flood elevation plus 1 foot (305 mm) or the design
flood elevation, whichever is higher.
2. Basement floors that are below grade on all sides are prohibited.
3. The use of fill for structural support is prohibited.
4. Minor grading, and the placement of minor quantities of fill, shall be permitted for landscaping and for drainage
purposes under and around buildings and for support of parking slabs, pool decks, patios and walkways.
5. Walls and partitions enclosing areas below the design flood elevation shall meet the requirements of Sections R322.3.4
and R322.3.5.
R322.3.3 Foundations. Buildings and structures erected in coastal high-hazard areas and Coastal A Zones shall be
supported on pilings or columns and shall be adequately anchored to such pilings or columns. The space below the elevated
building shall be either free of obstruction or, if enclosed with walls, the walls shall meet the requirements of Section R322.3.4.
Pilings shall have adequate soil penetrations to resist the combined wave and wind loads (lateral and uplift). Water-loading
values used shall be those associated with the design flood. Wind-loading values shall be those required by this code. Pile
embedment shall include consideration of decreased resistance capacity caused by scour of soil strata surrounding the piling.
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Pile systems design and installation shall be certified in accordance with Section R322.3.6. Spread footing, mat, raft or other
foundations that support columns shall not be permitted where soil investigations that are required in accordance with Section
R401.4 indicate that soil material under the spread footing, mat, raft or other foundation is subject to scour or erosion from
wave-velocity flow conditions. If permitted, spread footing, mat, raft or other foundations that support columns shall be designed
in accordance with ASCE 24. Slabs, pools, pool decks and walkways shall be located and constructed to be structurally
independent of buildings and structures and their foundations to prevent transfer of flood loads to the buildings and structures
during conditions of flooding, scour or erosion from wave-velocity flow conditions, unless the buildings and structures and their
foundations are designed to resist the additional flood load.
Exception: In Coastal A Zones, stem wall foundations supporting a floor system above and backfilled with soil or gravel to
the underside of the floor system shall be permitted provided the foundations are designed to account for wave action,
debris impact, erosion and local scour. Where soils are susceptible to erosion and local scour, stem wall foundations shall
have deep footings to account for the loss of soil.
R322.3.4 Walls below design flood elevation. Walls and partitions are permitted below the elevated floor, provided that
such walls and partitions are not part of the structural support of the building or structure and:
1. Electrical, mechanical and plumbing system components are not to be mounted on or penetrate through walls that are
designed to break away under flood loads; and
2. Are constructed with insect screening or open lattice; or
3. Are designed to break away or collapse without causing collapse, displacement or other structural damage to the
elevated portion of the building or supporting foundation system. Such walls, framing and connections shall have a
resistance of not less than 10 (479 Pa) and not more than 20 pounds per square foot (958 Pa) as determined using
allowable stress design; or
4. Where wind loading values of this code exceed 20 pounds per square foot (958 Pa), as determined using allowable
stress design, the construction documents shall include documentation prepared and sealed by a registered design
professional that:
4.1.The walls and partitions below the design flood elevation have been designed to collapse from a water load
less than that which would occur during the base flood.
4.2.The elevated portion of the building and supporting foundation system have been designed to withstand the
effects of wind and flood loads acting simultaneously on structural and nonstructural building components.
Water-loading values used shall be those associated with the design flood. Wind-loading values shall be those
required by this code.
5. Walls intended to break away under flood loads as specified in Item 3 or 4 have flood openings that meet the criteria in
Section R322.2.2, Item 2.
R322.3.5 Enclosed areas below design flood elevation. Enclosed areas below the design flood elevation shall be used
solely for parking of vehicles, building access or storage.
R322.3.5.1 Protection of building envelope. An exterior door that meets the requirements of Section R609 shall be installed
at the top of stairs that provide access to the building and that are enclosed with walls designed to break away in accordance
with Section R322.3.4.
Revise as follows:
R322.3.6 Construction documents. The construction documents shall include documentation that is prepared and sealed by
a registered design professional that the design and methods of construction to be used meet the applicable criteria of this
section ASCE 24.
R322.3.7 Tanks. Underground tanks shall be anchored to prevent flotation, collapse and lateral movement under conditions of
the base flood. Above-ground tanks shall be installed at or above the elevation required in Section R322.3.2 ASCE 24. Where
elevated on platforms, the platforms shall be cantilevered from or knee braced to the building or shall be supported on
foundations that conform to the requirements of Section R322.3 ASCE 24.
Reason: The IRC Section R322.3.6 requires documentation signed and sealed by registered design professionals that
dwellings in coastal high hazard areas (Zone V) and Coastal A Zones (if the Limit of Moderate Wave Action is delineated on the
Flood Insurance Rate Map or otherwise designed by the community) meet the applicable criteria. ASCE 24 Flood Resistant
Design and Construction is the standard of practice for construction in flood hazard areas.
ASCE 24 already is a referenced standard in the IRC: Section R301.2.4.1 and R322.1.1 permit use of ASCE 24 as an
alterative to the prescriptive provisions of R322, and Section R322.3.3 requires spread footings, mats, rafts, or other foundation
sthat support columns to be designed in accordance with ASCE 24.
The IRC requires engineering design or prescriptive engineering-based referenced standards for other high-hazard areas such
as some high wind regions and areas where seismic design category E is identified. This proposal is similar in that it replaces
the specific design requirements of R322.3 with reference to ASCE 24. A side-by-side comparison of the two sets of
requirements was prepared, with the conclusion the differences are not substantive, in large part because several changes
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approved for the 2015 IRC were based on consistency with the 2014 edition of ASCE 24. One clear difference is ASCE 24
specifies shear walls, which are not permitted by Section R322.3.3 but may be appropriate for some townhomes to resist lateral
loads in areas with seismic or high wind conditions.
Two subsections are proposed to be retained -- and renumbered (renumbering not shown in proposal). Section R322.3.6
Construction documents (renumbr to R322.3.2) is retained to meet the NFIP requirement that dwellings in coastal high hazard
areas be designed and sealed by registered design professionals (renumber to R322.3.1). Section R322.3.7 Tanks (renumber
to R322.3.3), is retained because it has the an option to cantilever or knee-brace platforms to the building is not explicit in
ASCE 24 (nor it is precluded).
NOTE: six sections are proposed to be deleed without substitution; however, those sections have notes "No change to text."

Cost Impact: Will not increase the cost of construction
The IRC already requires dwellings in coastal high hazard areas and Coastal A Zones to be prepared by registered design
professionals. ASCE 24 provides more flexibility in design and that flexibility may result in some cost savings for some
dwellings.
RB157-16 :
R301.2.4WILSON12101
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Coastal V Zones, through the last 15 years, through all of the hurricanes and flooding, the prescriptive that
currently exist were great.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: This proposal explicitly brings Coastal A Zones and coastal high hazard areas under the requirements
of ASCE 24 and Section R322.1 of the IRC. With the expected increase in hurricane and other coastal flooding activity, properly
designing structures in all affected regions is critical. By replacing the current prescriptive language in the IRC with the
corresponding requirements in ASCE 24 the proposed change is ensuring that the IRC reflects the properly technically vetted
design provisions for flooding developed in the ANSI accredited ASCE standards development process.
RB157-16
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RB158-16
IRC: R301.2.4.1, R322.1.1.
Proposed Change as Submitted
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal Emergency
Management Agency (rcquinn@earthlink.net)
2015 International Residential Code
Revise as follows:
R301.2.4.1 Alternative provisions. As an alternative to the requirements in Section R322, ASCE 24 is permitted subject to the
limitations of this code and the limitations therein. ASCE 24 is permitted as an alternative in alluvial fan flooding areas, as
defined in ASCE 24.
R322.1.1 Alternative provisions. As an alternative to the requirements in Section R322, ASCE 24 is permitted subject to the
limitations of this code and the limitations therein. ASCE 24 is permitted as an alternative in alluvial fan flooding areas, as
defined in ASCE 24.
Reason: This proposal clarifies a specific situation in which both communities and applicants may want to use ASCE 24
instead of the prescriptive provisions of Section R322 because alluvial fan flooding areas are consisted especially high risk
areas.
Alluvial fans are fan-shaped deposits of sediment eroded from steep slopes and watersheds and deposited on valley floors.
Flooding on alluvial fans typically does not have a well-defined flow path, typically has rapid onset, usually has high velocity
flows, and is usually accompanied with large amounts of sediment and debris. Most alluvial fans are found along the base of
mountain fronts in the western states where infrequent but intense storms typical of arid and semi-arid climates combine with
abrupt changes in topography to create formation of alluvial fans. Areas subject to alluvial fan flooding are hazardous,
especially when the processes that form alluvial fans are active. On Flood Insurance Rate Maps, areas subject to alluvial fan
flooding are identified as Zone AO and both anticipated depth of water and velocity are specified.
ASCE 24 Section 3.2 allows construction in portions areas subject to alluvial fan flooding that are not at the apex of alluvial
fans, not in the active meandering flow path, and not where there is evidence of active processes, including braided channels,
erratic flow paths, and sediment transport. ASCE 24 commentary notes other characteristics of active processes and indicates
active areas are identified by reviewing physical features, topographic data, aerial photography, historical event data, personal
observations, and the experience and knowledge of local officials.
In areas where construction is allowed, in addition to the requirements of ASCE 24 Chapter 1 and Chapter 2, ASCE 24 Section
3.2 requires foundations to be designed and constructed to resist all flood loads, including the effects of scour based on the
higher of the velocity identified on the flood hazard map or five feet per second. Because of high velocity, scour, and sediment
and debris load, it is appropriate that foundations in these high-risk areas be designed to account for site-specific conditions.

Cost Impact: Will increase the cost of construction
The increased cost is balanced by reduction in vulnerability to future alluvial fan flooding, shifting supporting soils, and heavy
sediment loads. Design of foundations requires the services of a registered design professional to determine site-specific
conditions and to account for those conditions in the design. Designed foundations likely have deeper footings and more robust
foundation walls than if prescriptive foundation specifications are allowed. Some cost savings may be gained by use of piers
with deep footings, rather than perimeter walls. Pier foundations have the added benefit of avoiding build-up of transported
sediment against perimeter walls.
RB158-16 :
R301.2.4.1WILSON12786
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This adds additional references to ASCE 24. This should be a stand alone code. In the areas where there
are issues, the engineers know where to go for information. This is redundant information.
Assembly Action:

None
Individual Consideration Agenda
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Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: This proposal clarifies the ability to use ASCE 24 in alluvial fan flooding areas. The code currently
allows for use of ASCE 24 in lieu of the requirements of Section R322. The proposal makes it explicit that the alternative of
ASCE 24 is allowed in alluvial fan flooding areas, which are generally considered to be high risk.
RB158-16
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RB159-16
IRC: R322.3.3.
Proposed Change as Submitted
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal Emergency
Management Agency (rcquinn@earthlink.net)
2015 International Residential Code
Revise as follows:
R322.3.3 Foundations. Buildings and structures erected in coastal high-hazard areas and Coastal A Zones shall be supported
on pilings or columns and shall be adequately anchored to such pilings or columns and comply with the following:
1. The space below the elevated building shall be either free of obstruction or, if enclosed with walls, the walls shall meet the
requirements of Section R322.3.4.
2. Pilings shall have adequate soil penetrations to resist the combined wave and wind loads (lateral and uplift). Water-loading
values used shall be those associated with the design flood. Wind-loading values shall be those required by this code. Pile
and pile embedment shall include consideration of decreased resistance capacity caused by scour of soil strata surrounding
the piling. Pile systems design
3. Columns and installation their supporting foundations shall be certified in accordance with Section R322.3.6 designed to
resist combined wave and wind loads (lateral and uplift) and shall include consideration of decreased capacity caused by scour
of soil strata surrounding the column. Spread footing, mat, raft or other foundations that support columns shall not be permitted
where soil investigations that are required in accordance with Section R401.4 indicate that soil material under the spread
footing, mat, raft or other foundation is subject to scour or erosion from wave-velocity flow conditions. If permitted, spread
footing, mat, raft or other foundations that support columns shall be designed in accordance with ASCE 24.
4. Flood and wave loads shall be those associated with the design flood. Wind loads shall be those required by this code.
5. Foundation designs and construction documents shall be prepared and sealed in accordance wtih Section R322.3.6.
6. Slabs, pools, pool decks and walkways shall be located and constructed to be structurally independent of buildings and
structures and their foundations to prevent transfer of flood loads to the buildings and structures during conditions of flooding,
scour or erosion from wave-velocity flow conditions, unless the buildings and structures and their foundations are designed to
resist the additional flood load.
Exception: In Coastal A Zones, stem wall foundations supporting a floor system above and backfilled with soil or gravel to
the underside of the floor system shall be permitted provided the foundations are designed to account for wave action,
debris impact, erosion and local scour. Where soils are susceptible to erosion and local scour, stem wall foundations shall
have deep footings to account for the loss of soil.
Reason: Section R322.3.3 allows the use of pilings or columns, but specific requirements are identified only for pilings, without
equivalent specificity for columns. The primary object of this proposal is to provide that specificity. Second, the current text is
long, so the proposal breaks it into distinct numbered items which makes it easier to read.
Cost Impact: Will not increase the cost of construction
No cost impact associated with the added text for columns because the text is clarifying only and column foundations already
are required to be designed by registered design professionals
RB159-16 :
R322.3.3WILSON12102
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The use of language such as "suspect" and "erosion areas" is undesirable.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: This proposal clarifies language in the code to include columns as originally intended, and
reorganizes the provision using a numbered list to improve clarity. The Committee Reason statement objects to wording such
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as "suspect" and "erosion area" that are part of the current provision and are not changed by the proposal. There are no actual
technical changes or impacts on construction costs as part of this proposal, but the clarification provided will be beneficial to
users of the code.
Proponent : Gregory Wilson, FEMA (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal
Emergency Management Agency requests Approve as Submitted.
Commenter's Reason: The motion to disapprove objected to "scour and erosion" which, along with the requirement to
consider decreased resistance capacity caused by scour, has been in this section since the first edition IRC. This proposal
does not change it. In flood hazard areas subject to waves, it is critical that scour and erosion be anticipated by piling and
column designs. Section R322.3.3 allows the use of pilings or columns, but specific requirements are identified only for pilings,
without equivalent specificity for columns – it does not create new requirements for columns. The primary object of this
proposal is to provide that specificity. Second, the current text is long, so the proposal breaks it into distinct numbered items
which makes it easier to read.
RB159-16
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RB160-16
IRC: R322.3.3, R322.3.4 (New).
Proposed Change as Submitted
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal Emergency
Management Agency (rcquinn@earthlink.net)
2015 International Residential Code
Revise as follows:
R322.3.3 Foundations. Buildings and structures erected in coastal high-hazard areas and Coastal A Zones shall be supported
on pilings or columns and shall be adequately anchored to such pilings or columns. The space below the elevated building
shall be either free of obstruction or, if enclosed with walls, the walls shall meet the requirements of Section R322.3.4. Pilings
shall have adequate soil penetrations to resist the combined wave and wind loads (lateral and uplift). Water-loading values
used shall be those associated with the design flood. Wind-loading values shall be those required by this code. Pile
embedment shall include consideration of decreased resistance capacity caused by scour of soil strata surrounding the piling.
Pile systems design and installation shall be certified in accordance with Section R322.3.6. Spread footing, mat, raft or other
foundations that support columns shall not be permitted where soil investigations that are required in accordance with Section
R401.4 indicate that soil material under the spread footing, mat, raft or other foundation is subject to scour or erosion from
wave-velocity flow conditions. If permitted, spread footing, mat, raft or other foundations that support columns shall be designed
in accordance with ASCE 24. Slabs, pools, pool decks and walkways shall be located and constructed to be structurally
independent of buildings and structures and their foundations to prevent transfer of flood loads to the buildings and structures
during conditions of flooding, scour or erosion from wave-velocity flow conditions, unless the buildings and structures and their
foundations are designed to resist the additional flood load.
Exception: In Coastal A Zones, stem wall foundations supporting a floor system above and backfilled with soil or gravel to
the underside of the floor system shall be permitted provided the foundations are designed to account for wave action,
debris impact, erosion and local scour. Where soils are susceptible to erosion and local scour, stem wall foundations shall
have deep footings to account for the loss of soil.
Add new text as follows:
R322.3.4 Concrete slabs Concrete slabs used as parking pads, enclosure floors, landings, decks, walkways, patios and
similar uses that are located beneath or immediately adjacent to structures shall be designed and constructed in accordance
with one of the following:
1. To be structurally independent of the foundation system of the structure, to not transfer flood loads to the main
structure, and to be frangible and break away under flood conditions prior to base flood conditions. Reinforcing of
concrete slabs, including welded wire reinforcement, shall not be used so as to minimize the potential for concrete
slabs being a source of debris. Slabs shall not have turned down edges and slab thickness shall be not more than 4
inches.
2. To be self-supporting, structural slabs capable of remaining intact and functional under base flood conditions, including
expected erosion and local scour, and the main structure shall be capable of resisting any added flood loads and
effects of local scour due to the presence of the slabs.
Reason: Coastal high hazard areas (Zone V) and Coastal A Zones are portions of flood hazard areas along open shorelines
where wave action will occur. Concrete slabs beneath or immediately adjacent to dwellings are affected by flooding, erosion
and local scour. The presence of concrete slabs can increase damage to elevated buildings, in part by shifting such that added
loads or increased scour occurs on the building foundation. In the 2015 cycle when a similar proposal was submitted, it was
noted that specifications for concrete slabs may be appropriate for Zone V. The IRC now treats Coastal A Zones, if delineated
or designated, like Zone V.
This proposal helps clarify what is intended by the requirement in R322.3.3 that the area below elevated buildings shall be free
of obstructions. It is based on the requirements of referenced standard ASCE 24-14, Flood Resistant Design and Construction,
and best practices documented in several publications issued by the Federal Emergency Management Agency (especially
Technical Bulletin 5, Free-of-Obstruction Requirements). The proposed text has two alternatives. One requires concrete slabs
in coastal high hazard areas and Coastal A Zones to be frangible (means "easily broken") and to break away under flood
conditions. The expectation is this will minimize the size of debris and thus minimize the likelihood of causing significant
damage to structures. For many years, many local floodplain management ordinances adopted by coastal communities have
used the term "frangible."
The limitation on turned-down edges is based on FEMA's post-disaster field experience that identified damage to foundations
when slabs intended to breakaway have turned-down edges which inhibit the slabs from cleanly breaking away when
undermined by wave scour or erosion. In Zone V and Coastal A Zones concrete slabs are not permitted to be used as structural
foundation elements, thus it is not problematic to limit turned-down edges and thickness for nonstructural slabs used for the
stated purposes.
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The proposal includes an alternative, also based on ASCE 24-14, to have slabs not intended to break away provided the slabs
and the adjacent building are designed to resist flood loads.
[note on format – renumber subsequent sections]

Cost Impact: Will not increase the cost of construction
The free of obstruction requirement has been enforced by communities that participate in the National Flood Insurance
Program and FEMA guidance has long advised the requirement can be satisfied by requiring concrete slabs to meet the
proposed specifications.
RB160-16 :
R322.3.3WILSON12108
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed language is unenforceable. In addition, there is no test to determine whether local scour is
occurring or not. It is not proper to assume the worst case scenario and require this all across America.
Assembly Motion:
Online Vote Results:
Support: 13.69% (33) Oppose: 86.31% (208)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Rebecca Quinn, RCQuinn Consulting, Inc., representing Federal Emergency Management Agency
(rcquinn@earthlink.net); Glenn Overcash, representing FEMA (glenn.overcash@aecom.com) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R322.3.4 Concrete slabs Concrete slabs used as parking pads, enclosure floors of enclosures, landings, decks, walkways,
patios and similar uses that are located beneath or immediately adjacent to structures shall be designed and constructed in
accordance with one of the following:
1. To be structurally independent of the foundation system of the structure, to not transfer flood loads to the main
structure, and to be frangible and break away under flood conditions prior to base flood conditions. Reinforcing of
concrete slabs, including welded wire reinforcement, shall not be used so as to minimize the potential for concrete
slabs being a source of debris. Slabs shall not have turned down edges and slab thickness shall be not more than 4
inches.
1. To be structurally independent of the foundation system of the structure, to not transfer flood loads to the main
structure, and to be frangible and break away under flood conditions prior to base flood conditions prior to base flood
conditions. Slabs shall be a maximum of 4 inches in thickness, shall not have turned down edges, shall not contain
reinforcing, shall have isolation joints at pilings and columns, and shall have control or construction joints in both
directions spaced not more than 4 feet apart.
2. To be self-supporting, structural slabs capable of remaining intact and functional under base flood conditions, including
expected erosion and local scour, and the main structure shall be capable of resisting any added flood loads and
effects of local scour due to the presence of the slabs.
Commenter's Reason: The existing language applies to any and all concrete slabs regardless of location on a site. The
original proposal narrows it to slabs beneath buildings and "immediately adjacent" to buildings. Objections to "immediately
adjacent" were raised. We considered modifying the proposal to restore the original, applying it to all slabs. While there is no
definition of "immediately adjacent," it is preferable to requiring all slabs on a site to meet the requirements.
The existing language for concrete slabs, found at the end of Section R322.3.3, already requires consideration of scour for ALL
slabs. During deliberation, opposition was expressed about including scour, and yet that was not changed. Plus, after coastal
storm FEMA observes damage associated with slabs that do not take into account scour so it is reasonable to account for
scour in areas with erodible soils. This proposal has two options. The first is prescriptive – slabs built as specified will break up
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when undermined by scour and erosion thus site-specific consideration of scour is not required. The second retains the
requirement to consider erosion and local scour (removing the word "expected"), which is necessary for slabs to actually
function as self-supporting slabs.

Public Comment 2:
Proponent : Gregory Wilson, FEMA, representing Federal Emergency Management Agency
(gregory.wilson2@fema.dhs.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R322.3.4 Concrete slabs
Concrete slabs used as for parking pads, enclosure floors of enclosures, landings, decks, walkways, patios and similar uses
that are located beneath structures, or immediately adjacent to structures that are located such that if undermined or displaced
during base flood conditions the foundations could sustain structural damage, shall be designed and constructed in accordance
with wtih one of the following:
1. To be structurally independent of the foundation system of the structure, to not transfer flood loads to the main
structure, and to be frangible and break away under flood conditions prior to base flood conditions. Reinforcing of
concrete slabs, including welded wire reinforcement, shall not be used so as to minimize the potential for concrete
slabs being a source of debris. Slabs shall not have turned down edges and slab thickness shall be not more than 4
inches.
2. To be self-supporting, structural slabs capable of remaining intact and functional under base flood conditions, including
expected erosion and local scour, and the main structure shall be capable of resisting any added flood loads and
effects of local scour due to the presence of the slabs.
1. To be structurally indipendent of the foundation system of the structure, to not transfer flood loads to the main structure, and
to be frangible and break away under flood conditions prior to base flood conditions. Slabs shall be a maximum of 4 inches in
thickness, shall not have turned-down edges, shall not contain reinforcing, shall have isolation joints at pilings and columns,
and shall have control or construction joints in both directions spaced not more than 4 feet apart.
2 To be self-supporting, structural slabs capable of remaining intact and fuctional under base flood conditions, including erosion
and local scour, and the main structure shall be capable of resisting any added flood loads and effects of local scour due to the
prsence of the slabs.
Commenter's Reason: The existing language applies to any and all concrete slabs regardless of location on a site. The
original proposal would have narrowed it to slabs beneath buildings and "immediately adjacent" to buildings. Objections to
"immediately adjacent" were raised. We considered modifying the proposal to restore the original, applying it to all slabs.
Instead, this public comment replaces it with a performance statement which would require assessment as to whether damage
would result if slabs were displaced.
The existing language for concrete slabs, found at the end of Section R322.3.3, already requires consideration of scour for ALL
slabs. During deliberation, opposition was expressed about including scour, and yet that was not changed. Plus, after coastal
storm FEMA observes damage associated with slabs that do not take into account scour so it is reasonable to account for
scour in areas with erodible soils. This proposal has two options. The first is prescriptive – slabs built as specified will break up
when undermined by scour and erosion thus site-specific consideration of scour is not required. The second retains the
requirement to consider erosion and local scour (removing the word "expected"), which is necessary for slabs to actually
function as self-supporting slabs.

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: This proposal clarifies the provisions for concrete slabs in coastal areas subjected to flooding. The
provisions are in line with current practice in jurisdictions participating in the National Flood Insurance Program, and reflect
current state of the art design practice.
RB160-16
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RB161-16
IRC: R322.3.6 (New).
Proposed Change as Submitted
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal Emergency
Management Agency (rcquinn@earthlink.net)
2015 International Residential Code
Add new text as follows:
R322.3.6 Stairways and ramps. Stairways and ramps that are located below the lowest floor elevations specified in Section
R322.3.2 shall comply with at least one of the following:
1. Be designed and constructed to resist flood loads and minimize transfer of flood loads to the building or structure, including
foundation; or
2. Break away during design flood conditions without causing damage to the building or structue, including foundaton; or
3. Be retractable, or able to be raised to or above the lowest floor elevation, provided the ability to be retracted or raised prior
to the onset of flooding is not contrary to the means of egress requirements of the code.
Reason: Coastal high hazard areas (Zone V) and Coastal A Zones are portions of flood hazard areas along open shorelines
where wave action will occur. Stairways and ramp for dwellings are affected by flooding, erosion and scour and the presence of
stairways and ramps can increase damage to elevated buildings. In the 2015 cycle when a similar proposal was submitted, it
was noted that specifications for stairways and ramps may be appropriate for Zone V. The IRC now treats Coastal A Zones,
if delineated or designated, like Zone V.
This proposal helps clarify what is intended by the requirement in R322.3.3 that the area below elevated buildings shall be free
of obstructions. It is based on the requirements of referenced standard ASCE 24-14, Flood Resistant Design and Construction
and best practices documented in several publications issued by the Federal Emergency Management Agency (especially
Technical Bulletin 5, Free-of-Obstruction Requirements). Post-disaster investigations reveal stairways do break away; if
properly detailed, they can break away with no significant damage to the remaining building.
ASCE 24 commentary and FEMA guidance advises satisfying the requirement to resist flood-related loads can be best
achieved by using railings and treads that are open to the extent allowed by code to facilitate the passage of
floodwater. Massive stairs, especially masonry stairs, do not meet the requirement in R322.3.3 that the area below elevated
buildings is free of obstruction (obstructions divert waves onto the foundation or adjacent buildings and can exacerbate scour).
Ramps should be positioned to avoid alignment with approaching waves, which would allow floodwater to surge up the ramps
perhaps even higher than the peak flood elevation, thus flowing into buildings.
Stairways and ramps must be designed to carry normal loads required by the IRC, which must be considered when evaluating
the alternative to provide stairways and ramps that are designed to breakaway under flood loads.

Cost Impact: Will not increase the cost of construction
The requirement to avoid obstructions and to have elements below elevated buildings breakaway has been enforced by
communities that participate in the NFIP, whether by enforcement of the IRC or local floodplain management regulations. FEMA
guidance has long advised the requirement can be satisfied by requiring stairways and ramps to meet the proposed
specifications.
RB161-16 :
R322.3.6 (NEW)WILSON12116
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
R322.3.6 Stairways and ramps. Stairways and ramps that are located below the lowest floor elevations specified in Section
R322.3.2 shall comply with at least one of the following:
1. Be designed and constructed with open or partially open risers and railings to allow the free passage of floodwater and waves
under the builidng and structure andto resist flood loads and minimize transfer of flood loads to the building or structure, including
foundation; or
2. Break away during design flood conditions without causing damage to the building or structue, including foundaton; or
3. Be retractable, or able to be raised to or above the lowest floor elevation, provided the ability to be retracted or raised prior to
the onset of flooding is not contrary to the means of egress requirements of the code.
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Committee Reason: In the modification, Section R322.3.6 Item 1 went from language that is wide open and vague to something
that is concrete, which is very helpful in the code. The proposal adds needed clarity.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gary Ehrlich, National Association of Home Builders, representing National Association of Home
Builders (gehrlich@nahb.org) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Residential Code
R322.3.6 Stairways and ramps. Stairways and ramps that are located below the lowest floor elevations specified in Section
R322.3.2 shall comply with at least one of the following:
1. Be designed and constructed with open or partially open risers and railings to allow the free passage of floodwater and
waves under the building and structure and to resist flood loads and minimize transfer of flood loads to the building or structure,
including foundation guards; or
2. Break Stairways and ramps not part of a required means of egress shall be designed and constructed to break away during
design flood conditions without causing damage to the building or structue structure, including foundaton foundation; or
3. Be retractable, or able to be raised to or above the lowest floor elevation, provided the ability to be retracted or raised prior
to the onset of flooding is not contrary to the means of egress requirements of the code; or
4. Be designed and constructed to resist flood loads and minimize transfer of flood loads to the building or structure, including
foundation.
Areas below stairways and ramps shall not be enclosed with walls below the design flood elevation, unless such walls are
constructed in accordance with Section R322.3.4.
Commenter's Reason: The purpose of this public comment is to revise and expand the guidance on stairways and ramps
added by this proposal. The original proposal brings over language from ASCE 24-14 into the IRC. However, the ASCE 24
provisions contains two significant flaws. First, the ASCE 24 provisions are written in performance language, whereas the IRC
is intended as a prescriptive code. Second, the provisions fall short in bringing forward all of the guidance and
recommendations on stairways and ramps available in FEMA TB-5.
NAHB agrees with the concept of constructing stairs with open (or partially open) treads and open guards, as recommended in
FEMA TB-5, as one option for dealing with access to and egress from a building in Zone V. While doing so may result in
additional costs if the stair needs to be extended to meet the 4" tread height limit, nonetheless open treads and guards are
probably the most cost-effective solution for stairs and ramps. The proposal as modified by the committee is amended to
separate the prescriptive specification from performance language, introduce the performance language as its own Option #4,
and remove commentary language. Code terminology is also corrected ("guards" instead of "railings").
NAHB members building in coastal regions (including Zone V) have expressed concern about ASCE 24 and the IRC and
endorsing the construction of a breakaway stair that also acts as the means of egress from the dwelling. Such a stair could
potentially fail in a non-flood event, or even in a flood event before occupants have evacuated, presenting a significant life
safety issue. FEMA TB-5 hints that breakaway stairs should not be constructed where such stairs would be part of a means of
egress. Language similar to that used in R311 (see Sections R311.7.10.2 and R311.7.12 is adapted to modify Option #2 to
clarify the point.
Significant damage has occurred to stairs where solid walls extended from the bottom of stair/stringer down to grade.
Technically, this would be considered a violation of the "free-of-obstruction" rule under the NFIP, as such construction would not
allow the free passage of floodwater and waves under the building and stair. Such enclosures under stairs and ramps are
generally discouraged and negatively affect flood insurance rates, but if desired the requirements in IRC Section R322.3.4 for
open lattice or breakaway walls must be followed for such construction. A provision is added to clarify this requirement, and
would apply regardless of which option or options are selected from the numbered list above.

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: The proposed change as modified requires stairs to be both open and designed to resist flood loads.
This prevents the use of properly designed mass stairs and ramps.

2016 ICC PUBLIC COMMENT AGENDA

Page 1751

RB161-16

2016 ICC PUBLIC COMMENT AGENDA

Page 1752

RB162-16
IRC: R322.3.6 (New).
Proposed Change as Submitted
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal Emergency
Management Agency (rcquinn@earthlink.net)
2015 International Residential Code
Add new text as follows:
R322.3.6 Decks and porches. Attached decks and porches shall meet the elevation requirements of Section R322.3.2 and
shall either meet the foundation requirements of this section or shall be cantilevered from or knee braced to the building or
structure. Self-supporting decks and porches that are below the elevation required in Section R322.3.2 shall not be enclosed
by solid, rigid walls, including walls designed to break away. Self-supporting decks and porches shall be designed and
constructed to remain in place during base flood conditions or shall be frangible and break away under base flood conditions.
Reason: Coastal high hazard areas (Zone V) and Coastal A Zones are portions of flood hazard areas along open shorelines
where wave action will occur. Decks and porches attached to or adjacent to dwellings are affected by flooding, erosion and
scour. The presence of decks and porches can increase damage to elevated buildings unless they are constructed in ways
intended to minimize damage. In the 2015 cycle when a similar proposal was submitted, it was noted that specifications for
decks and porches may be appropriate for Zone V. The IRC now treats Coastal A Zones, if delineated or designated, like Zone
V.
This proposal clarifies how decks and porches are treated and is based on the requirements of referenced standard ASCE 2414, Flood Resistant Design and Construction and best practices documented in several publications issued by the Federal
Emergency Management Agency (especially Technical Bulletin 5, Free-of-Obstruction Requirements). Attached decks must be
at or above the same elevation as dwellings because they are, in effect, extensions of the dwellings. Also, if attached and lower
than the elevation of a dwelling, a deck or porch would be an obstruction and thus not permitted by the free-of-obstruction
requirement in R322.3.3.
Self-supporting decks and porches are separate structures. If permitted below the elevation required for dwellings, they must
not be enclosed by walls because decks enclosed with walls are buildings that must meet all requirements for buildings in flood
hazard areas. Whether self-supporting decks and porches are elevated or below the require elevation, they must either be
designed to resist flood loads or to break away under flood and wave conditions associated with the base flood. The term
frangible means "easily broken," the expectation is this will minimize the size of debris and thus minimize the likelihood of
causing significant damage to structures by the presence of water-borne debris. For many years, many local floodplain
management ordinances adopted by coastal communities have used the term "frangible."

Cost Impact: Will not increase the cost of construction
The elevation requirement and free of obstruction requirement have been enforced by communities that participate in the
National Flood Insurance Program and FEMA guidance has long advised the requirement can be satisfied by requiring decks
and porches to meet the proposed specifications.
RB162-16 :
R322.3.6 (NEW)WILSON12118
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal gives better guidance regarding decks and porches.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American
Deck and Railing Association (NADRA) (bajnaic@chesterfield.gov) requests Approve as Modified by this Public
Comment.
Modify as Follows:

2016 ICC PUBLIC COMMENT AGENDA

Page 1753

2015 International Residential Code
R322.3.6 Decks and porches. Attached decks and porches shall meet the elevation requirements of Section R322.3.2 and
shall either meet the foundation requirements of this section or shall be cantilevered from or knee braced to the building or
structure. Self-supporting Freestanding decks and porches that are below the elevation required in Section R322.3.2 shall not
be enclosed by solid, rigid walls, including walls designed to break away. Self-supporting Freestanding decks and porches
shall be designed and constructed to remain in place during base flood conditions or shall be frangible and break away under
base flood conditions.

Commenter's Reason: The Deck Code Coalition is submitting this public comment to be consistent with the terminology used
in the deck section, R507.

RB162-16
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RB167-16
IRC: R325.3.
Proposed Change as Submitted
Proponent : Maureen Traxler, representing City of Seattle Dept of Construction & Inspections (maureen.traxler@seattle.gov)
2015 International Residential Code
Revise as follows:
R325.3 Area limitation. The aggregate area of a mezzanine or mezzanines shall be not greater than one-third of the floor area
of the room or space in which they are located. The enclosed portion of a room shall not be included in a determination of the
floor area of the room in which the mezzanine is located.
Exception: The aggregate area of a mezzanine located within a dwelling unit equipped with a fire sprinkler system in
accordance with Section P2904 shall not be greater than one-half of the floor area of the room, provided:
1. Except for enclosed closets and bathrooms, the mezzanine shall be open to the room in which such mezzanine is located;
2. The opening to the room shall be unobstructed except for walls not more than 42 inches (1067 mm) in height, columns
and posts, and
3. The exceptions to Section R325.5 are not applied.
Reason: This exception was added to the IBC in Group A by proposal G 138-15. (As of the code change submittal date, the
proposal was subject to online governmental consensus vote.) The rationale for that proposal was to provide design flexibility
without impacting safety. The exception trades the ability to enclose the mezzanine for a slight increase in floor area. The
openness of the mezzanine gives occupants increased awareness of hazardous conditions developing in the dwelling unit. This
rationale applies equally to IRC buildings.
Cost Impact: Will not increase the cost of construction
This proposal has potential to reduce the cost of construction by allowing larger mezzanines in dwellings.
RB167-16 :
R325.3TRAXLER12275
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal adds design flexibility.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Stephen Thomas, Colorado Code Consulting, LLC, representing Colorado Chapter ICC
(sthomas@coloradocode.net) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Residential Code
R325.3 Area limitation. The aggregate area of a mezzanine or mezzanines shall be not greater than one-third of the floor area
of the room or space in which they are located. The enclosed portion of a room shall not be included in a determination of the
floor area of the room in which the mezzanine is located.
Exception: The aggregate area of a mezzanine located within a dwelling unit equipped with a fire sprinkler system in
accordance with Section P2904 shall not be greater than one-half of the floor area of the room, provided:
1. Except for enclosed closets and bathrooms, the mezzanine shall be open to the room in which such mezzanine is located;
2. The opening to the room shall be unobstructed except for walls not more than 42 36 inches (1067 mm) in height, columns
and posts, and
3. The exceptions to Section R325.5 are not applied.
Commenter's Reason: This public comment is editorial in nature. Item 2 of the exception limits walls to not more than 42
inches. The current code language per the erratta is 36 inches. We believe that the original propopent intended to bring the
same language into this change. This would be consistent with what was in the 2012 edition.
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RB168-16
IRC: , R202 (New), R327 (New), R327.1 (New).
Proposed Change as Submitted
Proponent : Richard Davidson, representing Self
2015 International Residential Code
Add new definition as follows:
SECTION R202 DEFINITIONS
Loft. A room or space directly under the roof of a small house that is open to the floor below and is used for accomodations or
storage.
SECTION R202 DEFINITIONS
Small house. A building containing one dwelling unit and having a floor area, excluding lofts, of not more than 500 square feet.
Add new text as follows:
SECTION R327 SMALL HOUSES
R327.1 General. Small houses shall comply with the requirements of this code except as follows:
1. Access to basements, underfloor spaces, and lofts shall be by means of alternating tread devices, ladders or any
means that complies with Section R311.
2. The minimum floor areas of Section R304 shall not apply.
3. The minimum ceiling height requirements of Section R305 shall not apply.
4. Lofts used as sleeping areas shall not be required to comply with Section R310 provided that the loft opens to a floor
containing an emergency escape and rescue opening.
5. Basements and underfloor areas shall not be required to comply with Section R310 provided that the basement or
underfloor area does not contain sleeping rooms.
6. The minimum door sizes of Section R311.2 shall not apply.
7. The hallway width requirements of Section R311.6 shall not apply.
8. The guard Requirements of Section R312 shall not apply to lofts.
9. The automatic fire sprinkler requirements of Section R313 shall not apply.
Reason: From Wikipedia:
In the United States the average size of new single family homes grew from 1,780 square feet in 1978 to 2,479 square
feet in 2007 and to 2,662 square feet in 2013, despite a decrease in the size of the average family. Reasons for this
include increased material wealth and prestige.
The small house movement is a return to houses of less than 1,000 square feet. Frequently the distinction is made
between small (between 400 square feet and 1,000 square feet), and tiny houses (less than 400 square feet, with some as
small as 80 square feet. Sarah Susanka has been credited with starting the recent countermovement toward smaller
houses when she published The Not So Big House (1997). Earlier pioneers include Lloyd Kahn, author of Shelter (1973).
Henry David Thoreau, and the publication of his book "Walden" is also quoted as early inspiration.
Tiny houses on wheels were popularized by Jay Shafer who designed and lived in a 96 sq ft house and later went on to
offer the first plans for tiny houses on wheels, initially founding Tumbleweed Tiny House Company, and then Four Lights
Tiny House Company (September 6, 2012).
In 2005, after Hurricane Katrina, Marianne Cusato developed Katrina Cottages that start at 308 square feet as an
alternative to FEMA trailers. Though these were created to provide a pleasant solution to a disaster zone, Cusato
received wider interest in her design from developers of resorts, for example.
With the financial crisis of 2007–08, the small house movement attracted more attention as it offers housing that is more
affordable and ecologically friendly. Overall, however, it represents a very small part of real estate transactions. Thus only
1% of home buyers acquire houses of 1,000 square feet or less. Small houses are also used as accessory dwelling units
(or ADUs), to serve as additional on-property housing for aging relatives or returning children, as a home office, or as a
guest house. Typical costs are about $20,000 to $50,000 as of 2012.
In Oakland, California, Gregory Kloehn builds small houses out of found materials, for an estimated cost of $40.
Small and tiny houses have received increasing media coverage including a television show, Tiny House Nation, in 2014
and Tiny House Hunters. The possibility of building one's own home has fueled the movement, particularly for tiny houses
on wheels. However, tiny houses are built to last as long as traditional homes. They use traditional building techniques
and materials and they are aesthetically similar to larger homes.
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This increase in popularity of tiny houses, and particularly the rapid increase in the number of both amateur and
professional builders, has led to concerns regarding safety among tiny house professionals. In 2013, an Alliance of tiny
house builders was formed to promote ethical business practices and offer guidelines for construction of tiny houses on
wheels. This effort was carried on in 2015 by the American Tiny House Association. In 2015, the nonprofit American Tiny
House Association was formed to promote the tiny house as a viable, formally acceptable dwelling option and to work
with local government agencies to discuss zoning and coding regulations that can reduce the obstacles to tiny living.
One of the biggest obstacles to growth of the tiny house movement is the difficulty in finding a place to live in one. Zoning
regulations typically specify minimum square footage for new construction on a foundation, and for tiny houses on
wheels, parking on one's own land may be prohibited by local regulations against "camping." In addition, RV parks do not
always welcome tiny houses. DIYers may be turned away, as many RV parks require RVs be manufactured by a member
of the Recreational Vehicle Industry Association "(RVIA)".
Tiny houses on wheels are considered RVs and not suitable for permanent residence, according to the RVIA. From
RVBusiness, "The RVIA will continue to shy away from allowing members who produce products that are referred to as
'tiny houses' or 'tiny homes. (However, the RVIA does allow "tiny home" builders to join as long as their units are built to
park model RV standards.)"
In 2014, the first "tiny house friendly town" was declared in Spur, Texas, however it was later clarified that a tiny house
may not be on wheels but must be secured to a foundation.
The IRC needs to catch up with the latest and hottest trend in residential construction, small houses. Smaller homes are less
expensive than larger ones in terms of taxes and building, heating, maintenance, and repair costs. The typical size of a small
home seldom exceeds 500 square feet. Small houses emphasize design over size, utilize dual purpose features and multifunctional furniture, and incorporate technological advances of space saving equipment and appliances. Vertical space
optimization is also a common feature of small houses and apartments.
While people interested in building a small home may face opposition from local zoning ordinances and neighborhood groups,
that opposition should not be used as a reason to ignore the need for regulating the construction of these structures where
they are permitted. Whether small houses are permitted or not should be left to local jurisdictions and should not be part of the
discussion for construction code debate.
It can be argued that small houses can be built with current building regulations and that is partly true. However, it can also be
argued that the size of a structure makes certain requirements more or less important and the smaller size of small houses
makes occupants more familiar with their surroundings giving credence to reducing the need for certain requirements.
This proposal limits the size of a small house to 500 square feet. It permits a loft with access by as little as a ladder to save
space and does not require a guard similar to an oversized bunk bed. Because these homes are often occupied by one or two
people and furniture often consists of built-ins, floor areas, hallway widths, and ceiling heights are less important. And, since
these are often built as a single room with a loft and separate bathroom, lofts opening into the main room should not be
required to have an emergency escape and rescue opening if the room it opens to contains such an opening. Because of the
small size of basements or under floor spaces, they are less likely to be used in the same way that traditional basements may
be used and should not be required to have emergency escape and rescue openings unless the space is used for a sleeping
room(s).
While small houses may typically be thought of as a primary residence, they may also be used as a lake cabin, hunting cabin,
or other recreational use that should be regulated but are often exempted from permitting because of the problems of applying
current rules to these small structures.
There have been no reports that small houses are unsafe in any way. It is time that the IRC catches up with this new building
design.
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Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction as it will provide direction and relief from current codes for small houses.
RB168-16 : R327
(NEW)DAVIDSON10897
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Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The issue of small houses and apartments is important. However, there are problems that must be
addressed, such as safety issues related to basements and attics. The proposal should not be approved as written. There needs
to be a more comprehensive approach. The proposal seems to simply point out how small houses do not meet the code, which
may not be appropriate. It is also important to realize that the current code's provisions, including, but not limited to, those for
manufactured houses, do not disallow many types of small houses. A small house with a loft or mezzanine, for example, is possible
in the IRC right now. The concept of smaller houses may be more suited for an appendix. Small houses are a growing concern, the
demand for them is increasing, the IRC needs to address them in some fashion, and the committee encourages the proponent to
further develop the proposal.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Andrew Morrison, representing Tiny House Enterprises, LLC (Andrew@TinyHouseBuild.com); Martin
Hammer, representing Martin Hammer, architect (mfhammer@pacbell.net); Macy Miller, representing self
(Mizacy@gmail.com); Chris Keefe, representing OrganicForms Design (chris@organicformsdesign.com); Brandon
Marshall, representing FOG Studio (brandon@fogprojects.com); Gabriella Morrison, representing Tiny House
Enterprises, LLC (Gabriella@TinyHouseBuild.com); James Herndon, representing self
(jamesmherndon@gmail.com); Tiffany Redding, representing FOG Studio (tiffany@fogprojects.com); Nabil Taha,
representing Precision Structural Engineering, Inc. (bill@structure1.com) requests Approve as Modified by this
Public Comment.
Replace Proposal as Follows:
2015 International Residential Code
APPENDIX V TINY HOUSES
CHAPTER PART AV101— GENERAL
AV101.1 Scope. This appendix shall be applicable to tiny houses used as single dwelling units. Tiny houses shall comply with
this code except as otherwise stated in this appendix.
CHAPTER PART AV102— DEFINITIONS
AV102.1 General. The following words and terms shall, for the purposes of this appendix, have the meanings shown herein.
Refer to Chapter 2 of this code for general definitions.
EGRESS ROOF ACCESS WINDOW. A skylight or roof window designed and installed to satisfy the emergency escape and
rescue opening requirements in Section R310.2.
LANDING PLATFORM. A landing provided as the top step of a stairway accessing a loft.
LOFT. A floor level located more than 30 inches (762 mm) above the main floor and open to it on at least one side with a ceiling
height of less than 6 feet 8 inches (2032 mm), used as a living or sleeping space.
TINY HOUSE. A dwelling that is 400 square feet (37 m2) or less in floor area excluding lofts.
CHAPTER PART AV103— CEILING HEIGHT
AV103.1 Minimum ceiling height. Habitable space and hallways in tiny houses shall have a ceiling height of not less than 6
feet 8 inches (2032 mm). Bathrooms, toilet rooms, and kitchens shall have a ceiling height of not less than 6 feet 4 inches
(1930 mm). Obstructions shall not extend below these minimum ceiling heights including beams, girders, ducts, lighting
and other obstructions.
Exception: Ceiling heights in lofts are permitted to be less than 6 feet 8 inches (2032 mm).
CHAPTER PART AV104— LOFTS
AV104.1 Minimum loft area and dimensions. Lofts used as a sleeping or living space shall meet the minimum area and
dimension requirements of Sections AV104.1.1 through AV104.1.3.
AV104.1.1 Minimum area. Lofts shall have a floor area of not less than 35 square feet (3.25 m2).
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AV104.1.2 Minimum dimensions. Lofts shall be not less than 5 feet (1524 mm) in any horizontal dimension.
AV104.1.3 Height effect on loft area. Portions of a loft with a sloping ceiling measuring less than 3 feet (914 mm) from the
finished floor to the finished ceiling shall not be considered as contributing to the minimum required area for the loft.
Exception: Under gable roofs with a minimum slope of 6:12, portions of a loft with a sloping ceiling measuring less than 16
inches (406 mm) from the finished floor to the finished ceiling shall not be considered as contributing to the minimum required
area for the loft.
AV104.2 Loft access. The access to and primary egress from lofts shall be any type described in Sections AV104.2.1 through
AV104.2.4.
AV104.2.1 Stairways. Stairways accessing lofts shall comply with this code or with Sections AV104.2.1.1 through AV104.2.1.5.
AV104.2.1.1 Width. Stairways accessing a loft shall not be less than 17 inches (432 mm) in clear width at or above the
handrail. The minimum width below the handrail shall be not less than 20 inches (508 mm).
AV104.2.1.2 Headroom. The headroom in stairways accessing a loft shall be not less than 6 feet 2 inches (1880 mm), as
measured vertically, from a sloped line connecting the tread or landing platform nosings in the middle of their width.
AV104.2.1.3 Treads and risers. Risers for stairs accessing a loft shall be not less than 7 inches (178 mm) and not more
than 12 inches (305 mm) in height. Tread depth and riser height shall be calculated in accordance with one of the following
formulas:
1. The tread depth shall be 20 inches (508 mm) minus 4/3 of the riser height, or
2. The riser height shall be 15 inches (381 mm) minus 3/4 of the tread depth.
AV104.2.1.4 Landing platforms. The top tread and riser of stairways accessing lofts shall be constructed as a landing
platform where the loft ceiling height is less than 6 feet 2 inches (1880 mm) where the stairway meets the loft. The landing
platform shall be 18 inches to 22 inches (457 to 559 mm) in depth measured from the nosing of the landing platform to the edge
of the loft, and 16 to 18 inches (406 to 457 mm) in height measured from the landing platform to the loft floor.
AV104.2.1.5 Handrails. Handrails shall comply with Section R311.7.8.
AV104.2.1.6 Stairway guards. Guards at open sides of stairways shall comply with Section R312.1.
AV104.2.2 Ladders. Ladders accessing lofts shall comply with Sections AV104.2.1 and AV104.2.2.
AV104.2.2.1 Size and capacity. Ladders accessing lofts shall have a rung width of not less than 12 inches (305 mm) and 10
inches (254 mm) to 14 inches (356 mm) spacing between rungs. Ladders shall be capable of supporting a 200 pound (75 kg)
load on any rung. Rung spacing shall be uniform within 3/8-inch (9.5 mm).
AV104.2.2.2 Incline. Ladders shall be installed at 70 to 80 degrees from horizontal.
AV104.2.3 Alternating tread devices. Alternating tread devices accessing lofts shall comply with Sections R311.7.11.1 and
R311.7.11.2. The clear width at and below the handrails shall be not less than 20 inches (508 mm).
AV104.2.4 Ships ladders. Ships ladders accessing lofts shall comply with Sections R311.7.12.1 and R311.7.12.2. The clear
width at and below handrails shall be not less than 20 inches (508 mm).
AV104.2.5 Loft Guards. Loft guards shall be located along the open side of lofts. Loft guards shall not be less than 36 inches
(914 mm) in height or one-half of the clear height to the ceiling, whichever is less.
CHAPTER PART AV105— EMERGENCY ESCAPE AND RESCUE OPENINGS
AV105.1 General. Tiny houses shall meet the requirements of Section R310 for emergency escape and rescue openings.
Exception: Egress roof access windows in lofts used as sleeping rooms shall be deemed to meet thre requirements of
Section R310 where installed such that the bottom of the opening is not more than 44 inches (1118 mm) above the
loft floor, provided the egress roof access window complies with the minimum opening area requirements of Section
R310.2.1.
Commenter's Reason: During the Committee Action Hearings in Kentucky, IRC Committee members explained their
disapproval of RB168-16, but also their support for addressing the issue of small houses. In the published reasons the
Committee stated "The issue of small houses and apartments is important," and that "The IRC needs to address them in some
fashion." They encouraged further development of the proposal, stating "There needs to be a more comprehensive approach",
and that "The concept of smaller houses may be more suited for an appendix."
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This Public Comment follows the Committee's advice by replacing the original piecemeal proposal with a proposed appendix
that takes a "more comprehensive approach". It also reduces the 500 square foot threshold for "small houses" in the original
proposal to the widely accepted threshold of 400 square feet for "tiny houses". At that smaller size there is increased difficulty in
meeting certain dimensional requirements of the IRC; however, through years of practice by tiny house advocates and years of
extensive use of comparably sized "recreational park vehicles" governed by ANSI A119.5, safe alternative dimensions and other
requirements have been established that are included in the proposed appendix.
In the published reasons the Committee finally noted that "Small houses are a growing concern, [and] the demand for them is
increasing." The reasons for that growing demand are both environmental and financial in nature. Below are statistics
illustrating problematic housing trends, the environmental impacts of construction, the cost of home ownership, and how tiny
houses can be a part of the solution. That is followed by specific reasons for the code language in the proposed appendix.
The average home size in the U.S. increased 61% since 1973 to over 2600 square feet. In that time period the average
household size decreased, leading to a 91% increase in home square footage per inhabitant (1000 SF per person)
(source: US Census Bureau).
The average house in the U.S. uses approximately 17,300 board feet of lumber and 16,000 square feet of other wood
products. A 200 square foot tiny house uses only 1,400 board feet of lumber and 1,275 square feet of additional wood
products. The lifetime conditioning costs can be as low as 7% of a conventionally sized home.
United States Green Building Council (USGBC), the California Energy Commission (CEC), and other entities are working
hard to increase energy efficiency in the construction industry. This is a great start, however a reduction in home size is
the easiest way to lower energy consumption.
National home ownership fell to 63.7% in 2015, the lowest level in two decades. Increased housing cost is cited as the
main reason for low ownership rate. (source: Joint Center for Housing Studies (JCHS) at Harvard University)
The average home in the United States costs approximately $358,000 to build, an increase of roughly $200,000 since
1998, whereas the average annual income in the United States has remained unchanged for the last several years,
lingering near $52,000. (source: US Census Bureau)
The average American spends roughly 27% of their annual income on housing (nearly 11 hours of every 40-hour work
week). 48% of households making less than $30,000 annually pay more than half of their income on housing, leaving
these households less than $15,000 a year to purchase food, health care, education, clothing, and anything else. (source:
JCHS)
The cost of new construction for a 200 square foot tiny house can be as low as $35,000. A typical down payment on an
average-sized house is $72,000, more than twice the full cost of a tiny house.
Cities benefit from tiny house ordinances. With significant need for affordable housing, cities are hard-pressed to find
solutions that quickly expand their low-income housing stock without burdening an already burdened system. Tiny
houses can be quickly installed in municipalities and set up at little or no cost to the cities.
Although not addressed in the proposed code language of this public comment, it is important to recognize the need for
codes pertaining specifically to movable tiny houses. For some people, homeownership is heavily impacted by the cost of
land and even the construction of a fixed tiny house becomes unattainable. For those individuals, the presence of movable
tiny houses in the building code may create their only path to home ownership. The flexibility of a movable tiny
house allows individuals to locate their homes in areas of community living or on ancillary home sites, without the
burdensome cost of a single-family lot. It also allows them to take their home with them should they need to relocate, thus
eliminating many typical costs of moving.
Tiny houses can play an important role in minimizing the environmental impacts of housing while providing safe and healthy
homes at affordable prices. Pride of ownership improves neighborhoods and community morale. Tiny houses enable more
people to become homeowners and contribute to their communities.
REASONS FOR DEFINITIONS:
EGRESS ROOF ACCESS WINDOW. Most manufacturers use this term for their skylights and roof windows that are designed
to satisfy the dimensional requirements of emergency escape and rescue openings in U.S. building codes.
LANDING PLATFORM: Landing platforms have been demonstrated in practice to allow for the safe transition between
stairways and lofts. (See photos)
LOFT. This definition is a modified version of the definition of loft area in Section 1-3 of ANSI A119.5 Recreational Park Trailer
Standard.
TINY HOUSE. This definition is based on the widely accepted maximum square footage for tiny houses in the construction
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industry.
REASONS PER SECTION:
AV103. CEILING HEIGHT: The minimum ceiling height for non-loft habitable spaces in this proposed appendix is 6 feet 8
inches. Though lower than the 7 foot minimum for habitable spaces in the IRC, it is higher than the minimum of 6 feet 6 inches
in Section 5-3.5.4 of ANSI A119.5 Recreational Park Trailer Standard, that has proven to provide safe and adequate head room
during the extended occupancy of recreational park trailers.
AV104 LOFT: Tiny houses have considerably smaller footprints and building height than conventional houses. As such, lofts
are essential to maximize the use of space in tiny houses and make them viable shelter for many individuals and families.
It is common knowledge to many building inspectors that spaces labeled "non-habitable storage" in dwellings of all sizes are
sometimes used for sleeping or other habitable purposes once the final inspection is complete. Rather than being unable to
enforce a falsely stated use, building departments could regulate the health and safety of those spaces for their intended use
with the proposed appendix, ensuring health and safety with minimum loft dimensions, requirements for access and egress,
and proper emergency escape and rescue openings.
MINIMUM AREA and MINIMUM DIMENSIONS: Lofts in tiny houses are small by necessity; however, minimum dimensions are
required for lofts used as a living or sleeping space, so as to not impose a risk to occupant health and safety.
HEIGHT EFFECT ON LOFT AREA: For most roof designs in tiny houses, a minimum ceiling height of 3 feet has proven
adequate in sleeping lofts for consideration of their required floor area. For gable roofs with moderate to high slopes, the slope
has an aggressive impact on the loss of ceiling height but makes up for it with higher areas under the ridge. Thus lofts under
gable roofs with a minimum 6:12 slope have a lesser minimum ceiling height when calculating their required floor area.
STAIRWAY WIDTH: These dimensional requirements are identical to those in Section 5-10.4.1.1 of ASNI A119.5. This
provision is considered and proven safe for extended occupancy of recreational park trailers.
STAIRWAY HEADROOM: Because tiny houses are limited in square footage and height, IRC compliant head heights for stairs
serving lofts are often not achievable. Therefore the stair headroom requirement has been reasonably reduced to 6 feet 2
inches.
STAIRWAY TREAD/RISER: This is identical to the requirements for treads/risers in Section 5-10.4.1.1 of ANSI A119.5. This
provision is considered and proven safe for extended occupancy of recreational park trailers.
LANDING PLATFORMS: Landing platforms have been demonstrated in practice to allow for the safe transition between
stairways and lofts. The required range of dimensions allow for a simple transition between standing and kneeling when
entering or exiting the loft. (See photos)
LADDERS: This is identical to the requirements for ladders in Section 5-10.5 of ANSI A119.5. This provision is considered and
proven safe for extended occupancy of recreational park trailers.
ALTERNATING TREAD DEVICES: Alternating tread devices as described in the IRC, are allowed to provide access to and
egress from lofts.
SHIPS LADDERS: Ships ladders as described in the IRC, are allowed to provide access to and egress from lofts.
LOFT GUARDS: The height requirement for loft guards is identical to that for guardrails in Section 5-10.7 of ANSI A119.5.
AV105 EMERGENCY ESCAPE AND RESCUE: Due to the considerably smaller footprints of tiny houses, ceiling heights in
sleeping lofts therein are often necessarily lower than minimum ceiling heights required by the IRC for sleeping rooms in larger
houses. Egress roof access windows (which are specifically designed to meet the dimensional requirements of emergency
escape and rescue openings) can be installed with their openings within 44 inches of the loft floor, thus meeting the
requirements of Section R310 when wall mounted windows meeting these requirements are not possible.
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Bibliography: ANSI A119.5 Recreational Park Trailer Standard 2009 Edition
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RB169-16
IRC: R327 (New), R327.1 (New).
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Residential Code
Add new text as follows:
SECTION R327 Installation of stationary generators not required by code
R327.1 General The installation of stationary generators not required by code shall comply with the applicable requirements
of the International Fire Code and NFPA 37.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
NFPA 37, Standard for the Installation and Use of Stationary Combustion Engines and Gas Turbines (2015) - Already
referenced in IMC and IFGC.
Reason:
The IRC has no information about the installation of generators not required by code outside of residences and they can be a
serious fire hazard. Generators are often installed to provide power to residences and they are usually installed very close to
the residence, a potential fire problem. A parallel proposal has been made to the IFC to address this issue.
The IFC also lacks the information an authority having jurisdiction needs to either provide for the location of generators not
required by code or to assess the validity of any reports provided by a generator manufacturer seeking to place engines close
to combustible walls. The IMC and the IFGC contain references to NFPA 37 (section 915. of the IMC and section 616 of the
IFGC) but the IFC does not. NFPA 37 requires that generators installed outdoors not be placed closer than 5 ft from
combustible walls. It does not, however, provide good guidance on exceptions, which are essential because most generators
placed outdoors tend to be placed much closer than 5 ft from the walls. In particular, there are no criteria for how to
demonstrate that an engine fire will not ignite a combustible wall or for how close to the wall the engine can be placed. The
language proposed to the IFC (and which this would link to if both are approved) provides that information without being a
detailed test protocol and without ruling out the use of alternative means and methods as a tool.
1. In view of the close proximity between buildings which could install engines or generators to ensure uninterrupted electrical
supply, clear criteria for engine placement are essential to permit adequate enforcement. Neither the IFC nor the IRC contain
enforceable criteria.
2. The proposal to the IFC ensures that it does not specify details of the full scale fire test procedure to be used for determining
acceptable separation distances. This is
reflected in the proposed wording.
3. This proposal to the IFC does not include wording that would require specific test protocols but simply proposes wording that
ensures a minimal level of safety, after full scale fire tests have been conducted.
4. Research conducted by the proponent has demonstrated that, if a generator burns it can cause the ignition of nearby
combustible walls. Whether ignition of combustible walls occurs will depend primarily on three factors: (a) the amount and fire
performance of the combustible materials in the generator and the engineering design of the generator and its enclosure, (b)
the materials contained in the combustible walls present and (c) the distance between the generator and the combustible walls.
5. Fire tests have demonstrated that fire tests with some generators can be more severe when the generator is not operating
because the associated cooling fan in the generator can result in the extinguishment of the fire when the generator is operating
but not when the generator is idle. This has been shown for at least two
generator designs. (a) Jason Huczek (Southwest Research Institute) ["Custom Fire Testing of Power Generators for NFPA 37
Compliance", at the NFPA 2010 Annual Meeting, Session T68, June 9, 2010] and (b) Marcelo Hirschler ["Testing of Residential
Electrical Generators", Fire and Materials Conf., San Francisco, CA, Jan. 31-Feb. 2, 2011, pp. 71-81, Interscience
Communications, London, UK]. Both publications are attached for information to the committee: one deals with full scale tests
(like the ones recommended in this proposal) and one deals with small scale tests. The results demonstrate that it is important
that full scale tests be conducted.
6. There can be no assurance that every generator will be provided with an adequate fan. Therefore, full scale fire tests or
calculations should ideally be conducted with both the generator operating and the generator idle. However, that requirement is
not included here, to allow maximum flexibility for the fire test.
7. The full scale fire tests or calculations leading to the determination of the safe location distance need to be conducted in
such a way that there is complete consumption of the combustible materials in the generator to ensure that the full scale fire
tests actually address the fire hazard.
8. If the full scale fire tests or calculations do not result in complete consumption of the combustible materials in the generator
there can be no assurance that the results are fully representative of the actual fire hazard.
9. There are different types of combustible wall materials that are in common use and the full scale fire tests need to be
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conducted using either the wall materials to be used in the actual installation or the combustible wall materials with the poorest
fire performance. Fire tests have demonstrated that polypropylene siding is a more combustible wall material than either wood
siding or vinyl (PVC) siding. Peak heat release rate data for polypropylene, wood and PVC
siding materials are shown below.
10. The distance between the generator and the combustible walls should provide be a reasonable margin of safety so that if
the tests are conducted at a distance of, for example 1 ft., the generator should not be permitted to be placed closer than 1.5 ft.
(i.e. a 50% margin of safety). Such added fire safety requirement is not included in the proposal to the IFC.
11. The proposal to the IFC does not discuss the composition of the generators because the key issue is ensuring that a fire
that destroys all combustible materials does not cause wall ignition, irrespective of the materials used to construct the
generator.
Heat release rate of siding materials (calorimeter testing)
Vinyl (PVC): 187 kW/m2
Wood (Cedar:) 309 kW/m2
Polypropylene: 546 kW/m2
BIBLIOGRAPHY

Cost Impact: Will increase the cost of construction
There are no requirements at present for potentially unsafe installation of generators.
RB169-16 : R327
(NEW)HIRSCHLER11963
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: We shouldn't be referencing all these other documents. The IRC is intended to be a stand alone code. This
is not typically an issue. Permits are already required for these items under documents other than the IRC.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Residential Code
SECTION R327 Installation of stationary generators not required by code STATIONARY GENERATORS
R327.1 General The installation of stationary generators not required by code shall comply with the applicable requirements
of the International Fire Code and NFPA 37.
R327.1 Installation Residential stationary generators shall be installed in accordance with the applicable requirements of
NFPA 37 and the International Fire Code.
Commenter's Reason: During the proposal stage it was recommended that references to other codes be added and this was
eliminated from the public comment. The proposal addresses a problem that is encountered frequently in residential
environments where separation distances are small and generator fires can cause significant damage to the residence if the
generator is not properly installed. One potential problem is that the generator's fuel shut-off valve fails to close, resulting in a
gas leak from the unit. Another potential problem is the rupture of the gas connection between the generator and the residence,
which can lead to flames being directed at the house walls. Some jurisdictions have adopted the requirements from NFPA 37
but most jurisdictions are silent on this potential fire hazard and a small pointer will help fire code officials.
The IMC and IFGC reference NFPA 37 but do not address residential generators.
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RB170-16
IRC: 202 (New), R327 (New), R327.1 (New), R327.2 (New), R327.3 (New).
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org)
2015 International Residential Code
SECTION 202 DEFINITIONS
VEHICULAR GATE. A gate that is intended for use at a vehicular entrance or exit to the lot of a one- or two- family dwelling
and that is not intended for use by pedestrian traffic.
SECTION R327 AUTOMATIC VEHICULAR GATES
R327.1 General. Automatic vehicular gates shall comply with the requirements of Sections R327.2 and R327.3.
R327.2 Vehicular gates intended for automation. Vehicular gates intended for automation shall be designed, constructed
and installed to comply with the requirements of ASTM F 2200.
R327.3 Vehicular gate openers. Vehicular gate openers shall be listed in accordance with UL 325.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
To be added to Chapter 43, Referenced Standards:
ASTM F2200-14, Standard Specification for Automated Vehicular Gate Construction
and
UL 325-2013, Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems
Reason: We are proposing that the current provisions as contained in Appendix O be moved into the main body of the code.
The language continues to not require the use of automated vehicular gates, but where gates intended for automation are
provided sets necessary and appropriate minimum safety requirements as established in the applicable consensus standards.
The provisions belong in the main body of the code for consistency with similar provisions contained in the main body of both
the International Building Code (Section 3110) and the International Fire Code (Sections 503.5 and 503.6.) Automated
vehicular gate safety is important in all applications; therefore one- and two-family dwellings should be covered by
this requirement and not be an option for jurisdictions adopting the IRC.
This proposal is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. In 2014 and 2015
the BCAC has held 5 open meetings. In addition, there were numerous Working Group meetings and conference calls for the
current code development cycle, which included members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are posted on the BCAC website at: BCAC
(http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-action-committee-bcac/)

Cost Impact: Will increase the cost of construction
This proposal may increase the cost of construction as it would mandate minimum standards for the design, construction and
installation or vehicular gates only where they are provided. This would not increase the cost of construction where vehicular
gates currently meet these standards.
RB170-16 : R327
(NEW)KULIK11029
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: These provisions would work very well in an appendix.
Assembly Action:

None
Individual Consideration Agenda
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Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org) requests Approve as
Submitted.
Commenter's Reason: Minimum life safety requirements should be covered in the code, not the appendices. If this code is
adopted without the appendices, then there would not be any requirements in the jurisdiction to appropriately address the
hazards associated where automatic vehicular gates are installed. Further, the IBC currently has these requirements within the
main body of the code. The safety risk is no different in a residential application than those covered in the IBC.
This public comment is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. Between
2014 and 2016 the BCAC has held 8 open meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included members of the committee as well as any interested
party to discuss and debate the proposed public comments. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

RB170-16
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RB175-16
IRC: R401.3.
Proposed Change as Submitted
Proponent : Kevin McOsker, representing Southern Nevada Chapter of ICC (ktm@ClarkCountyNV.gov)
2015 International Residential Code
Revise as follows:
R401.3 Drainage. Surface drainage shall be diverted to a storm sewer conveyance or other approved point of collection that
does not create a hazard. Lots shall be graded to drain surface water away from foundation walls. The grade shall fall a
minimum of 6 inches (152 mm) within the first 10 feet (3048 mm).
Exception: Where lot lines, walls, slopes or other physical barriers prohibit 6 inches (152 mm) of fall within 10 feet (3048
mm), drains or swales shall be constructed to ensure drainage away from the structure. Impervious Drains or swales used
for this purpose shall be sloped a minimum of 1% along the flow line when located within 10 feet (3048mm) of the builidng
foundation. Low expansive, low collapsible, low soluble soil conditions or impervious surfaces within 10 feet (3048 mm) of
the building foundation shall be sloped a minimum of 2 percent away from the building.
Reason: A minimum 1% slope of the swale in the direction of flow will provide positive drainage away from the building in
location where a full 10' of slope in a perpendicular direction away from the foundation is not provided.
Soil conditions not affected by the presence of water are added to the allowance for a reduced slope that is currently allowed
for impervious surfaces. These soils are not negatively impacted by the presence of water and therefore a reduced slope (from
5% to 2%) can be justified.

Cost Impact: Will not increase the cost of construction
The minimum slope on the swale may slightly increase costs, however, the addtional conditions where the reduced slope is
allowed would decrease costs.
RB175-16 :
R401.3MCOSKER12182
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The one percent minimum slope will be difficult to meet for zero lot buildings. This could create conflicts with
the site development plans
Assembly Action:

None
Individual Consideration Agenda

Proponent : Kevin McOsker, representing Southern Nevada Chapter of ICC (ktm@ClarkCountyNV.gov) requests
Approve as Submitted.
Commenter's Reason: The code proposal's intent was to address a prescriptive minimum slope of the swale that is already
noted in the code and an allowance for additional soil conditions where a 2% cross-slope may be acceptable. The committee's
reason for disapproval was based on properties with zero lot lines and the conflict this may create with site development plans.
Projects with zero lot lines would still require drainage away from foundations to protect the building from water and drainage
potentially undermining the foundation. Site plans still need to address drainage away from the foundation regardless of where
the building is located with respect to the property line, however, a minimum slope of a swale would provide code users an
absolute minimum slope needed at the time of design and plan review.
RB175-16
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RB190-16
IRC: R301.5.
Proposed Change as Submitted
Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com); Karl Rubenacker, representing Codes & Standards Committee, Structural Engineer's
Association of New York (karl.rubenacker@gmsllp.com)
2015 International Residential Code
Revise as follows:
TABLE R301.5
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS (in pounds per square foot)
USE
Uninhabitable attics without storageb
Uninhabitable attics with limited storageb,g
Habitable attics and attics served with fixed stairs
Balconies (exterior) and deckse
Fire escapes
d
Guards and handrails
Guard in-fill componentsf
Passenger vehicle garagesa
Rooms other than sleeping rooms
Sleeping rooms
Stairs

LIVE LOAD
10
20
30
4060
40
h
200
h
50
50a
40
30c
40

2
For SI: 1 pound per square foot = 0.0479 kPa, 1 square inch = 645 mm ,1 pound = 4.45 N.
a. Elevated garage floors shall be capable of supporting a 2,000-pound load applied over a 20-square-inch area.
b. Uninhabitable attics without storage are those where the clear height between joists and rafters is not more than 42
inches, or where there are not two or more adjacent trusses with web configurations capable of accommodating an assumed
rectangle 42 inches in height by 24 inches in width, or greater, within the plane of the trusses. This live load need not be
assumed to act concurrently with any other live load requirements.
c. Individual stair treads shall be designed for the uniformly distributed live load or a 300-pound concentrated load acting over
an area of 4 square inches, whichever produces the greater stresses.
d. A single concentrated load applied in any direction at any point along the top.
e. See Section R507.1 for decks attached to exterior walls.
f. Guard in-fill components (all those except the handrail), balusters and panel fillers shall be designed to withstand a
horizontally applied normal load of 50 pounds on an area equal to 1 square foot. This load need not be assumed to act
concurrently with any other live load requirement.
g. Uninhabitable attics with limited storage are those where the clear height between joists and rafters is not greater than 42
inches, or where there are two or more adjacent trusses with web configurations capable of accommodating an assumed
rectangle 42 inches in height by 24 inches in width, or greater, within the plane of the trusses. The live load need only be
applied to those portions of the joists or truss bottom chords where all of the following conditions are met:
1. The attic area is accessible from an opening not less than 20 inches in width by 30 inches in length that is located where
the clear height in the attic is not less than 30 inches.
2. The slopes of the joists or truss bottom chords are not greater than 2 inches vertical to 12 units horizontal.
3. Required insulation depth is less than the joist or truss bottom chord member depth.
The remaining portions of the joists or truss bottom chords shall be designed for a uniformly distributed concurrent live load of
not less than 10 pounds per square foot.
h. Glazing used in handrail assemblies and guards shall be designed with a safety factor of 4. The safety factor shall be
applied to each of the concentrated loads applied to the top of the rail, and to the load on the in-fill components. These loads
shall be determined independent of one another, and loads are assumed not to occur with any other live load.
Reason: For historical context, the 2006 IBC and 2005 ASCE 7-05 contained similar language in that balconies and decks
were treated as different uses and had different uniform loading criteria. Then the IBC diverged from matching ASCE 7 in 2006
under S9-06/07 when the IBC combined the separate occupancy categories balconies and decks into one item, with the
uniform loading set as the "Same as occupancy served" force level. ASCE 7-10 followed suit in combining balconies and decks
as a single item, however the uniform loading was set at 1.5 times the live load for the area served, with an upper bound not
required to be greater than 100 psf. To harmonize the ASCE and IBC and IRC live loading requirements, this proposal is using
the ASCE 7 load requirements for the baseline minimum live loads on balconies and decks.
Cost Impact: Will increase the cost of construction
For an ASCE 7 compliant design there is no increase in loading and thus no change in construction cost. For an IBC/IRC
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compliant design the loading of balconies and decks will increase possibly increasing the cost of structural framing for the
support of these structures.
RB190-16 :
R301.5HUSTON13589
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt increasing the load above the area served is not justified. Based on the committees prior
action on RB26-16 and RB27-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: The proposed change is meant to bring the IRC in line with ASCE 7-16 and the IRC prior to 2009
regarding balcony loads. The live load on balconies was arbitrarily reduced during a previous code cycle, and the ASCE 7
committee on live loads debated the changes with a view towards incorporating them into the ASCE standard. However, it was
the consensus of the committee that the live loads should be increased based on previous experience, professional judgement,
and the documented failures of balconies. The proposal should be approved as submitted to ensure that the IRC reflects the
properly technically vetted live load criteria developed in the ANSI accredited ASCE standards development process.
RB190-16
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RB197-16
IRC: R506.2.3.
Proposed Change as Submitted
Proponent : Kevin McOsker, representing Southern Nevada Chapter of ICC (ktm@ClarkCountyNV.gov)
2015 International Residential Code
R506.2.3 Vapor retarder. A 6-mil 10-mil (0.006 0.010 inch; 152 254 µm) polyethylene or approved vapor retarder conforming
to ASTM E1745 with joints lapped not less than 6 inches (152 mm) shall be placed between the concrete floor slab and the
base course or the prepared subgrade where no base course exists.
Exception: The vapor retarder is not required for the following:
1. Garages, utility buildings and other unheated accessory structures.
2. For unheated storage rooms having an area of less than 70 square feet (6.5 m2) and carports.
3. Driveways, walks, patios and other flatwork not likely to be enclosed and heated at a later date.
4. Where approved by the building official, based on local site conditions.
Reason: ACI 302.1R-04 "Guide for Concrete Floors and Slab Construction" highly recommends 10 mil vapor retarder in
compliance with ASTM E1745 for concrete floors and slabs on grade (reference Chapter 3 Section 3.2.3). Where moisture
sensitive flooring (carpet, wood, linoleum, etc....) will be installed over the concrete, a vapor retarder minimizes the transmission
of moisture through the slab to the floor. The increased thickness provides addition resiliency during construction and
increases the resistance to moisture transmission for the life of the building. The current exemption addresses situations where
moisture sensitive flooring is unlikely to be installed.
Cost Impact: Will increase the cost of construction
The change in cost would be the related to the required specification of the material and the thickness of the vapor retarder.
RB197-16 :
R506.2.3MCOSKER12184
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This change would create an inconsistency with the foundation drainage requirements for wood foundations
in section R405.2.2. The current thickness is code minimum and a thicker vapor retarder is already allowed.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Kevin McOsker, representing Southern Nevada Chapter of ICC (ktm@ClarkCountyNV.gov) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R405.2.2 Vapor retarder. A 6-mil-thick 10-mil-thick (0.15 mm 0.010 inch; 254μm) polyethylene vapor retarder shall be applied
over the porous layer with the basement floor constructed over the polyethylene.
Commenter's Reason: The committee's reason to disapprove this code change proposal was based on the inconsistency
this created with section 405.2.2 for wood foundations. This public comment adds a modified language to section 405.2.2, to
be consistent with the modifications made to section 506.2.3.
RB197-16
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RB200-16
IRC: R507, R507.5.1(2) (New), R507.6, R507.7, R507.7.1.
Proposed Change as Submitted
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American Deck and
Railing Association (NADRA) (bajnaic@chesterfield.gov)
2015 International Residential Code
SECTION R507 EXTERIOR DECKS
R507.6 R507.5 Deck Beams. Maximum allowable spans for wood deck beams, as shown in Figure R507.6 R507.5, shall be in
accordance with Table R507.6 R507.5. Beam plies shall be fastened with two rows of 10d (3-inch × 0.128-inch) nails minimum
at 16 inches (406 mm) on center along each edge. Beams shall be permitted to cantilever at each end up to one-fourth of the
actual adjacent beam span. Splices Deck beams of multispan beams other materials shall be located at interior post locations
permitted when designed in accordance with accepted engineering practice.
R507.7 R507.5.1 Deck joist and deck beam bearing. The ends of each joist and beam shall have not less than 11 /2 inches
(38 mm) of bearing on wood or metal and not less than 3 inches (76 mm) on concrete or masonry for the entire width of the
beam. Joist framing into the side of a ledger board or beam shall be supported by approved joist hangers. Joists Where
multispan beams bear on intermediate posts, each ply must have full bearing on a beam shall be connected to the beam to
resist lateral displacement post in accordance with Figures R507.5.1(1) and R507.5.1(2).
R507.7.1 R507.5.2 Deck post to deck beam connection. Deck beams shall be attached to wood deck posts in a
manner capable of resisting vertical and horizontal applied loads. Connections shall be in accordance with Figure R507.7.1 or
by other equivalent means capable to resist lateral displacement Figures R507.5.1(1) and R507.5.1.(2). Manufactured post-tobeam connectors shall be sized for the post and beam sizes. All bolts shall have washers under the head and nut.
Exception: Where deck beams bear directly on footings in accordance with Section R507.8.1.
Deck beams shall be attached to concrete or masonry piers in a manner capable of resisting vertical and horizontal applied
loads. Other attachment methods shall be permitted.
TABLE R507.6 R507.5
DECK BEAM SPAN LENGTHS a, b, g (ft. - in.)
SPECIESc

SIZEd

1- 2 x 6
1- 2 x 8
1- 2 x 10
1- 2 x 12
2–2×6
2–2×8
Southern pine
2 – 2 × 10
2 – 2 × 12
3–2×6
3–2×8
3 – 2 × 10
3 – 2 × 12
3 × 6 or 2 – 2 x 6
3 × 8 or 2 – 2 × 8
3 × 10 or 2 – 2 × 10
3 × 12 or 2 – 2 × 12
Douglas fir-larche ,
e
4×6
hem-fir , spruce4×8
pine-fire , redwood,
western cedars,
4
× 10
ponderosa pinef , red
4 × 12
pinef
3–2×6
3–2×8
3 – 2 × 10
3 – 2 × 12

2016 ICC PUBLIC COMMENT AGENDA

DECK JOIST SPAN LESS THAN OR EQUAL TO: (feet)
6
8
10
12
14
16
4-11
4-0
3-7
3-3
3-0
2-10
5-11
5-1
4-7
4-2
2-10
3-7
7-0
6-0
5-5
4-11
4-7
4-3
8-3
7-1
6-4
5-10
5-5
5-0
6-11
5-11
5-4
4-10
4-6
4-3
8-9
7-7
6-9
6-2
5-9
5-4
10-4
9-0
8-0
7-4
6-9
6-4
12-2
10-7
9-5
8-7
8-0
7-6
8-2
7-5
6-8
6-1
5-8
5-3
10-10
9-6
8-6
7-9
7-2
6-8
13-0
11-3
10-0
9-2
8-6
7-11
15-3
13-3
11-10 10-9
10-0
9-4
5-5
4-8
4-2
3-10
3-6
3-1
6-10
5-11
5-4
4-10
4-6
4-1
8-4
7-3
6-6
5-11
5-6
5-1
9-8
8-5
7-6
6-10
6-4
5-11
6-5
5-6
4-11
4-6
4-2
3-11
8-5
7-3
6-6
5-11
5-6
5-2
9-11
8-7
7-8
7-0
6-6
6-1
11-5
9-11
8-10
8-1
7-6
7-0
7-4
6-8
6-0
5-6
5-1
4-9
9-8
8-6
7-7
6-11
6-5
6-0
12-0
10-5
9-4
8-6
7-10
7-4
13-11
12-1
10-9
9-10
9-1
8-6

18
2-8
3-5
4-0
4-9
4-0
5-0
6-0
7-0
5-0
6-4
7-6
8-10
2-9
3-8
4-8
5-7
3-8
4-10
5-8
6-7
4-6
5-8
6-11
8-1

Page 1775

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg.
a. Ground snow load, live load = 40 psf, dead load = 10 psf, L/Δ = 360 at main span, L/Δ = 180 at cantilever with a 220pound point load applied at the end.
b.

Beams supporting deck joists from one side only.

c.

No. 2 grade, wet service factor.

d.

Beam depth shall be greater than or equal to depth of joists with a flush beam condition.

e.

Includes incising factor.

f.

Northern species. Incising factor not included.

g. Beam cantilevers are limited to adjacent beam span divided by 4.

FIGURE R507.7.1 R507.5.1(1)
TYPICAL DECK BEAM TO DECK POST CONNECTION
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For SI: 1 inch = 25.4 mm.

FIGURE R507.5.1(2)
NOTCHED POST-TO-BEAM CONNECTION
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FIGURE R507.6 R507.5
TYPICAL DECK BEAM SPANS
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_______________________________________________________________________________________
Reason:
WHAT: This code proposal amends these things:
1.
2.
3.
4.

It moves together sections R507.6, R507.7 and R507.1 into a new section BEAMS,
It provides better figures to show how beam splices are to occur over posts,
It revises the beam span figure by showing a beam spanning multiple deck posts.
And the beam table was expanded to cover single ply beams used for small decks, porches or landings.
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WHY: The Deck Code Coalition (DCC) thought the current wording needed improvement. Also the figures needed refinement
to reflect the wording changes and cover more options. The committee wanted to add flexibility to the beam table and allow for
single ply beams.

_______________________________________________________________________________________
The Deck Code Coalition (DCC) is a diverse group of stakeholders, including building officials, industry associations, product
manufacturers, design professionals, and academia who have worked since the 2012 IRC code development cycle in an effort
to consolidate and improve deck construction methods from across the country.
Our goals are threefold:
1. Consolidate existing code scattered throughout the IRC under the newly expanded Section R507. Being able to easily
locate all deck related code provisions in one section equally serves the builder, code official and design professional to a
safer, code-conforming deck.
2. Create realistic, fact-based, prescriptive solutions to fill critical gaps in the current deck code. Many parts of existing deck
code rely on subjective interpretations by the reader leading to an inconsistent approach to meeting minimum code.
3. Maintain and promote a safer deck structure without unduly burdening the builder. In all cases the DCC want to offer safe
minimum requirements without stifling the creativity of the design professional or builder.
_______________________________________________________________________________________

Cost Impact: Will not increase the cost of construction
There is no cost impact. It may even save a few dollars by allowing single ply beams.
RB200-16 : R507BAJNAI11644
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The language in Section R507.2 is too confusing. The modification that was disapproved would help. The
proponent should rework and bring this back in a public comment
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American
Deck and Railing Association (NADRA) (bajnaic@chesterfield.gov) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Residential Code
R507.5 Deck Beams. Maximum allowable spans for wood deck beams, as shown in Figure R507.5, shall be in accordance
with Table R507.5. Beam plies shall be fastened with two rows of 10d (3-inch × 0.128-inch) nails minimum at 16 inches (406
mm) on center along each edge. Beams shall be permitted to cantilever at each end up to one-fourth of the adjacent
allowable beam span. Deck beams of other materials shall be permitted when designed in accordance with accepted
engineering practice.
1
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R507.5.1 Deck beam bearing. The ends of each beam shall have not less than 11 /2 inches (38 mm) of bearing on wood or
metal and not less than 3 inches (76 mm) on concrete or masonry for the entire width of the beam. Where multispan beams
bear on intermediate posts, each ply must have full bearing on the post in accordance with Figures R507.5.1(1) and
R507.5.1(2).
R507.5.2 Deck post beam connections to deck beam connection supports. Deck beams shall be attached to wood deck
posts supports in a manner capable of transferring resisting vertical loads and resisting horizontal applied loads displacement.
Connections Deck beam connections to wood posts shall be in accordance with Figures R507.5.1(1) and R507.5.1.(2).
Manufactured post-to-beam connectors shall be sized for the post and beam sizes. All bolts shall have washers under the head
and nut. Deck beams shall be attached to concrete or masonry piers in a manner capable of resisting vertical and horizontal
applied loads. Other attachment methods shall be permitted.
Commenter's Reason:
R507.5:
This public comment corrects an improper word choice in the original proposal: the allowed cantilever should be one fourth of
the allowed span in Table R507.5, not one fourth of the adjacent span. This is based upon how the calculations for the table
were made, which always assumed a one fourth cantilever.
R507.5.2:
1. The function of the beam connection is to resist horizontal displacement and transfer vertical load.
2. The last sentence was intended to allow for alternative deck beam attachments; however, where it is currently located, the
word "other" suggests attachments that do not resist vertical or horizontal applied loads. This was obviously not the intent and
is easiest to fix by striking the sentence.

RB200-16
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RB201-16
IRC: R507, R507.1, R507.1.1 (New), R507.1.2 (New), R507.5.
Proposed Change as Submitted
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American Deck and
Railing Association (NADRA) (bajnaic@chesterfield.gov)
2015 International Residential Code
SECTION R507 EXTERIOR DECKS
R507.1 Decks. Wood-framed
Light-framed decks shall be constructed in accordance with this section or designed in accordance with Section R301 for
materials and conditions not prescribed herein. Where supported by attachment to an exterior wall joists or beams are
cantilevered, decks shall be positively anchored to the primary structure and designed for both vertical and lateral loads.
Such attachment shall not be accomplished by the use of toenails or nails subject to withdrawal. Where positive connection
to the primary building structure cannot be verified during inspection, decks shall be self-supporting. For decks with
cantilevered supporting framing members connections to exterior walls or other framing members shall be designed and
constructed to resist uplift resulting from the full live load loads specified in Table R301.5 acting on the cantilevered portion of
the deck.

R507.1.1 Freestanding decks. Freestanding decks shall be self-supporting and constructed to provide a complete load path
to transfer both vertical and lateral loads to their foundation. The lateral resistance shall be permitted to be designed in
accordance with accepted engineering practice.
R507.1.2 Decks attached to another structure Decks which are not freestanding shall be attached to a structure that
provides a complete load path for both vertical and lateral loads in accordance with Section R507.9. Such attachment shall
not be accomplished by the use of toenails or nails subject to withdrawal. Where connections to the supporting structure
cannot be verified, decks shall be freestanding in accordance with Section R507.1.1.
R507.5 Deck joists.
Maximum allowable spans for wood deck joists, as shown in Figure R507.5, shall be in accordance with Table R507.5. Deck
joists shall be permitted to cantilever not greater than one-fourth of the actual, adjacent joist span.

FIGURE R507.5
TYPICAL DECK JOIST SPANS SPAN
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Reason:
WHAT: This code proposal offers new language to specifically allow freestanding decks. This code proposal establishes a
differentiation between freestanding and ledgered decks.
WHY: Freestanding decks are popular across the country for lots of different applications, yet there has never been any
design considerations provided in the IRC. The Deck Code Coalition (DCC) realized that in the absence of prescriptive
specifications, many jurisdictions have deferred to DCA-6 – but DCA-6 only handles "ledgered decks". This code change
provides prescriptive design requirements for freestanding decks.
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__________________________________________________________________________________________

2016 ICC PUBLIC COMMENT AGENDA

Page 1784

The Deck Code Coalition (DCC) is a diverse group of stakeholders, including building officials, industry associations, product
manufacturers, design professionals, and academia who have worked since the 2012 IRC code development cycle in an effort
to consolidate and improve deck construction methods from across the country.
Our goals are threefold:
1. Consolidate existing code scattered throughout the IRC under the newly expanded Section R507. Being able to easily
locate all deck related code provisions in one section equally serves the builder, code official and design professional to a
safer, code-conforming deck.
2. Create realistic, fact-based, prescriptive solutions to fill critical gaps in the current deck code. Many parts of existing deck
code rely on subjective interpretations by the reader leading to an inconsistent approach to meeting minimum code.
3. Maintain and promote a safer deck structure without unduly burdening the builder. In all cases the DCC want to offer safe
minimum requirements without stifling the creativity of the design professional or builder.
__________________________________________________________________________________________

Cost Impact: Will not increase the cost of construction
There is no cost impact by offering freestanding decks which have been built for millenium.
RB201-16 :
R507.1BAJNAI10476
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal lacks prescriptive lateral bracing. It does not require designed lateral bracing but permits it.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Bajnai, representing Deck Code Coalition, Chesterfield Co, VA (bajnaic@chesterfield.gov)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R507.1.1 Freestanding decks. Freestanding decks shall be self-supporting and constructed limited in height to provide a
complete load path 4'-6" measured from the underside of the beam to transfer both vertical and lateral loads to their foundation
the finished grade where constructed in accordance with Figure R507.1.1. The lateral resistance Freestanding decks greater
than 4'-6" above grade shall be permitted to be designed in accordance with accepted engineering practice R301.

FIGURE R507.1.1
Freestanding decks.
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R507.1.1.1 Lateral bracing. Freestanding decks shall be constructed to provide a complete load path to transfer both vertical
and lateral loads to their foundation. Lateral bracing shall be provided between adjacent posts in accordance with Figure
R507.1.1
R507.1.1.2 Footings for freestanding decks. Footings shall be sized for vertical loads. For lateral load resistance, footings
for freestanding decks shall comply with all the following:
1. Have a minimum 18" thickness (height),
2. Be a minimum 30" below grade, but not necessarily below the frost line,
3. Have a lateral load connection between post and footing.
R507.1.3 Decks in flood hazard areas. Decks in flood hazard areas shall comply with the requirements of Section R507 and
Section R322.
Commenter's Reason: During the committee hearings, it was correctly noted that our proposal lacked prescriptive language
for lateral bracing of freestanding decks. This continues to leave the building officials without acceptable criteria unless
engineered.
The Deck Code Coalition intentionally had minimized the language for lateral bracing because it was highly controversial,
misunderstood and difficult to calculate based on engineering.
The reason there has been no acceptable solution up to this point is that there has been no testing to determine the
quantifiable lateral loads. Based on preliminary testing by Washington State University, it has been determined that the lateral
loads imposed by college students danging on a 12x12 deck is approximately 12 pounds per square foot. While not very
many decks would ever experience such loads, we now have something to base our analysis on.
The prescriptive limitations in this public comment are based on the above-mentioned testing. For decks taller than 4'-6", the
DCC did not feel comfortable writing prescriptive language that would apply for all imaginable varieties of deck heights, post
spacing, materials and loading conditions.
While this public comment appears to be quite restrictive with regards to bracing and height limitations, this public comment
passes engineering scrutiny. If this public comment does not pass, the onus of bracing a freestanding deck will be placed back
to the designer and the building official.
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Public Comment 2:
Proponent : Charles Bajnai, representing Deck Code Coalition, Chesterfield Co, VA (bajnaic@chesterfield.gov)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R507.1.1 Freestanding decks. Freestanding decks shall be self-supporting and constructed to provide a complete load path
to transfer both vertical and lateral loads to their foundation. The lateral resistance shall be permitted to be designed in
accordance with accepted engineering practice principles.
R507.1.3 Decks in flood hazard areas. Decks in flood hazard areas shall comply with the requirements of Section R507 and
Section R322.
Commenter's Reason: The Deck Code Coalition does not sense opposition to putting freestanding decks into the code, just
how much prescriptive language is required to ensure deck safety. The DCC thought that less might be better than more with
the original draft of RB201, but that did not seem to appease the opposition who wanted to know how, where and how much
bracing is required.
There are no quick and easy prescriptive solutions to their questions. The details are problematic based on an infinite
combination of size, height, materials and loading.
This public comment provides what the DCC thinks is the least prescriptive language that can be inserted into the code
regarding bracing. It requires some sort of lateral bracing without quantifying and/or mandating the method(s).
Section R507.1.3 was added to cross-reference back to R322 and the committee action to RB162.

RB201-16
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RB202-16
IRC: , 507.3.5, R507, R507.2 (New), R507.2.1 (New), R507.2.1.1 (New), R507.2.3 (New), R507.2.4 (New), R507.2.5 (New),
R507.3, R507.3.1, R507.3.2, R507.3.3, R507.3.4.
Proposed Change as Submitted
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American Deck and
Railing Association (NADRA) (bajnaic@chesterfield.gov)
2015 International Residential Code
SECTION R507 EXTERIOR DECKS
R507.2 Materials Materials used for the construction of decks shall comply with this section.
R507.2.1 Wood materials. All wood materials shall be No.2 grade or better lumber, preservative-treated in accordance with
Section R317 or approved, naturally durable lumber, and termite protected where required in accordance with Section R318.
Where design in accordance with Section R301 is provided, all wood structural members shall be designed using the wet
service factor defined in AWC NDS. All cuts, notches, and drilled holes of preservative treated wood members shall be treated
in accordance with Section R317.1.1. All preservative-treated wood products in contact with the ground shall be labeled for
such usage.
R507.2.1.1 Engineered wood products. Engineered wood products shall be in accordance with Section R502.
R507.3 R507.2.2 Plastic composite deck boards, stair treads, guards, or handrails. Plastic composite exterior deck
boards, stair treads, guards and handrails shall comply with the requirements of ASTM D 7032 and the requirements of Section
507.3.
R507.3.1 R507.2.2.1 Labeling. Plastic composite deck boards and stair treads, or their packaging, shall bear a label that
indicates compliance to ASTM D 7032 and includes the allowable load and maximum allowable span determined in accordance
with ASTM D 7032. Plastic or composite handrails and guards, or their packaging, shall bear a label that indicates compliance
to ASTM D 7032 and includes the maximum allowable span determined in accordance with ASTM D 7032.
R507.3.2 R507.2.2.2 Flame spread index. Plastic composite deck boards, stair treads, guards, and handrails shall exhibit a
flame spread index not exceeding 200 when tested in accordance with ASTM E 84 or UL 723 with the test specimen remaining
in place during the test.
Exception: Plastic composites determined to be noncombustible.

R507.3.3 R507.2.2.3 Decay resistance. Plastic composite deck boards, stair treads, guards and handrails containing wood,
cellulosic or other biodegradable materials shall be decay resistant in accordance with ASTM D 7032.
R507.3.4 R507.2.2.4 Termite resistance. Where required by Section 318, plastic composite deck boards, stair treads, guards
and handrails containing wood, cellulosic or other biodegradable materials shall be termite resistant in accordance with ASTM
D 7032.
507.3.5 R507.2.2.5 Installation of plastic composites. Plastic composite deck boards, stair treads, guards and handrails
shall be installed in accordance with this code and the manufacturer's instructions.
R507.2.3 Fasteners and connectors. Metal fasteners and connectors used for all decks shall be in accordance with Section
R317.3 and Table R507.2.3.

TABLE R507.2.3
FASTENER AND CONNECTOR SPECIFICATIONS FOR DECKS a,b

2016 ICC PUBLIC COMMENT AGENDA

Page 1788

ITEM

MATERIAL

MINIMUM FINISH/COATING

ALTERNATE
e
FINISH/COATING

Nails and timber rivets

In accordance with
ASTM F1667

Hot-dipped galvanized per
ASTM A 153

Stainless steel; silicon bronze,
or copper

In accordance with
ASTM A 307 (bolts),
ASTM A 563 (nuts),
ASTM F 844 (washers)

Hot-dipped galvanized per
Stainless steel; silicon bronze,
ASTM A153 Class C (Class D or copper
for 3/8" diameter and less) or
Mechanically galvanized per
ASTM B 695, Class 55 or 410
stainless steel

Per manufacturer's
specification

ASTM A 653 type G185 zinc
Stainless steel
coated galvanized steel or
Post hot-dipped galvanized per
ASTM A 123 providing a
minimum average coating
weight of 2.0 oz./ft2 (total both
sides)

c
Bolts
d
Lag screws (including nuts
and washers)

Metal connectors

NOTES
a. Alternate materials, coatings and finishes shall be permitted.
b. Fasteners and connectors exposed to salt water or located within 300 feet of a salt water shoreline shall be stainless steel.
c. Holes for bolts shall be drilled a minimum 1/32" and a maximum 1/16" larger than the bolt.
d. Lag screws ½" and larger shall be predrilled to avoid wood splitting per National Design Specification (NDS) for Wood
Construction.
e. Stainless steel driven fasteners shall be in accordance with ASTM F 1667.

R507.2.4 Flashing. Flashing shall be corrosion-resistant metal of minimum nominal 0.019 inch thickness or approved nonmetallic material that is compatible with the substrate of the structure and the decking materials.
R507.2.5 Alternate materials. Alternate materials, including glass and metals shall be permitted.

__________________________________________________________________________________________

Reason:
WHAT: This code change proposal provides design specifications for deck construction materials frequently found in deck
construction.
WHY: The Deck Code Coalition (DCC) realized that the only materials specifically described in R507 was for plastic composite
materials. They thought it was important to include design specifications for wood, fasteners and other materials.
Footnote b reflects the requirement from FEMA Technical bulletin 8.
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Alternative materials, including glass and metals, shall be permitted.

__________________________________________________________________________________________
The Deck Code Coalition (DCC) is a diverse group of stakeholders, including building officials, industry associations, product
manufacturers, design professionals, and academia who have worked since the 2012 IRC code development cycle in an effort
to consolidate and improve deck construction methods from across the country.
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Our goals are threefold:
1. Consolidate existing code scattered throughout the IRC under the newly expanded Section R507. Being able to easily
locate all deck related code provisions in one section equally serves the builder, code official and design professional to a
safer, code-conforming deck.
2. Create realistic, fact-based, prescriptive solutions to fill critical gaps in the current deck code. Many parts of existing deck
code rely on subjective interpretations by the reader leading to an inconsistent approach to meeting minimum code.
3. Maintain and promote a safer deck structure without unduly burdening the builder. In all cases the DCC want to offer safe
minimum requirements without stifling the creativity of the design professional or builder.
__________________________________________________________________________________________

Cost Impact: Will not increase the cost of construction
There is no cost impact. These materials are already required by other sections of the IRC for connecting members outdoors.
RB202-16 :
R507.2 (NEW)BAJNAI10506
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
TABLE R507.2.3
FASTENER AND CONNECTOR SPECIFICATIONS FOR DECKS a,b

NOTES
a. Alternate Equivalent materials, coatings and finishes shall be permitted.
b. Fasteners and connectors exposed to salt water or located within 300 feet of a salt water shoreline shall be stainless steel.
c. Holes for bolts shall be drilled a minimum 1/32" and a maximum 1/16" larger than the bolt.
d. Lag screws ½" and larger shall be predrilled to avoid wood splitting per National Design Specification (NDS) for Wood
Construction.
e. Stainless steel driven fasteners shall be in accordance with ASTM F 1667.

Committee Reason: The committee approved this proposal based on the proponents published reason statement. This proposal
allows options for materials and provides clear prescriptive requirements. The modification changes alternate to equivalent which is
the more appropriate terminology.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American
Deck and Railing Association (NADRA) (bajnaic@chesterfield.gov) requests Approve as Modified by this Public
Comment.
Further Modify as Follows:
2015 International Residential Code
R507.2.1 Wood materials. All wood materials shall be No.2 grade or better lumber, preservative-treated in accordance with
Section R317 or approved, naturally durable lumber, and termite protected where required in accordance with Section R318.
Where design in accordance with Section R301 is provided, all wood structural members shall be designed using the wet
service factor defined in AWC NDS. All cuts, notches, and drilled holes of preservative treated wood members shall be treated
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in accordance with Section R317.1.1. All preservative-treated wood products in contact with the ground used for structural
framing shall be labeled suitable for such usage ground contact use.
Commenter's Reason:
This public comment is introduced to make the code language consistent with the intent of the changes to the updated 2016
AWPA reference standard.
Preservative-treated lumber bearing ground contact labels is currently available at most building material suppliers.
Cost: no additional cost impact.

RB202-16
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RB209-16
IRC: R507, R507.4.
Proposed Change as Submitted
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American Deck and
Railing Association (NADRA) (bajnaic@chesterfield.gov)
2015 International Residential Code
SECTION R507 EXTERIOR DECKS

R507.4 R507.7 Decking. Maximum allowable spacing for joists supporting decking shall be in accordance with Table R507.4
R507.7. Wood decking shall be attached to each supporting member with not less than (2) 8d threaded nails or (2) No. 8 wood
screws. Other types of decking or fastener systems shall be permitted in accordance with manufacturer's installation
requirements.

TABLE R507.4 R507.7
MAXIMUM JOIST SPACING FOR DECKING

DECKING
MATERIAL TYPE AND NOMINAL SIZE
1
1 /4 -inch-thick wood
2-inch-thick wood
Plastic composite

MAXIMUM ON-CENTER JOIST SPACING
a
Decking perpendicular to joist
Decking diagonal to joist
16 inches
12 inches
24 inches
16 inches
In accordance with Section R507.3
In accordance with Section R507.3

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.01745 rad.
a.

Maximum angle of 45 degrees from perpendicular for wood deck boards

__________________________________________________________________________________________
Reason:
WHAT: This code change modifies the decking text to permit custom decking materials and custom fasteners.
WHY: The Deck Code Coalition (DCC) thought it was imperative to permit all of the new decking materials being developed
over the past few years. Also the market has seen many new fasteners and fastening systems being developed.

______________________________________________________________________________
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The Deck Code Coalition (DCC) is a diverse group of stakeholders, including building officials, industry associations, product
manufacturers, design professionals, and academia who have worked since the 2012 IRC code development cycle in an effort
to consolidate and improve deck construction methods from across the country.
Our goals are threefold:
1. Consolidate existing code scattered throughout the IRC under the newly expanded Section R507. Being able to easily
locate all deck related code provisions in one section equally serves the builder, code official and design professional to a
safer, code-conforming deck.
2. Create realistic, fact-based, prescriptive solutions to fill critical gaps in the current deck code. Many parts of existing deck
code rely on subjective interpretations by the reader leading to an inconsistent approach to meeting minimum code.
3. Maintain and promote a safer deck structure without unduly burdening the builder. In all cases the DCC want to offer safe
minimum requirements without stifling the creativity of the design professional or builder.
______________________________________________________________________________

Cost Impact: Will not increase the cost of construction
There is no cost impact. It may even save a bit by allowing proprietary fastening systems.
RB209-16 :
R507.4BAJNAI11690
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The committee felt this is a good update to this section as it allows alternative decking material and fastener
systems.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Paul Coats, PE CBO (pcoats@awc.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R507.7 Decking. Maximum allowable spacing for joists supporting decking shall be in accordance with Table R507.7. Wood
decking shall be attached to each supporting member with not less than (2) 8d threaded nails or (2) No. 8 wood screws. Other
types of approved decking or fastener systems shall be permitted installed in accordance with manufacturer's installation
requirements.

Commenter's Reason: The phrase "shall be permitted" is overly broad in this instance because there are no specific
performance requirements for the alternative decking or fastener system. The proposed revisions add "approved" to clarify that
the alternative decking or fastener system is subject to approval by the building official as are all alternative systems. Revisions
also clarify that installation shall be per manufacturer's installation instructions.
RB209-16
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RB211-16
IRC: R507.8 (New), R507.8.1 (New), R507.8.1.1 (New), R507.8.1.1(1) (New), R507.8.1.1(2) (New), R507.8.1.1(3) (New),
R507.8.1.1(4) (New), R507.8.1.1(5) (New), R507.8.1.1(6) (New), R507.8.1.2 (New).
Proposed Change as Submitted
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American Deck and
Railing Association (NADRA) (bajnaic@chesterfield.gov)
2015 International Residential Code
R507.8 Guards. Guards shall comply with Section R312.1
R507.8.1 Guard systems. Guards shall be constructed to meet the requirements of Table R301.5.
R507.8.1.1 Guard post attachement. Guard post attachment shall be permitted to be constructed in accordance with Figure
R507.8.1.1 (1) through R507.8.1.1(5) or in accordance with approved manufacturer's installation instructions.
R507.8.1.2 Other guard systems. Other approved guard systems installed in accordance with manufacturer's instructions
shall be permitted.

FIGURE R507.8.1.1(1)
EXTERIOR MOUNTED GUARD POSTS
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FIGURE R507.8.1.1(2)
INTERIOR MOUNTED GUARD POSTS
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FIGURE R507.8.1.1(3)
EXTERIOR MOUNTED GUARD POSTS WITH HARDWARE
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FIGURE R507.8.1.1(4)
INTERIOR MOUNTED GUARD POSTS WITH HARDWARE
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FIGURE R507.8.1.1(5)
TOP MOUNTED GUARD POSTS ON RIM
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FIGURE R507.8.1.1(6)
TOP MOUNTED GUARD POSTS OFF RIM
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_________________________________________________________________________________
Reason:
WHAT: This code change provides prescriptive details how guards can be attached to the deck and meet the intent of live
load provisions as allowed by:
ICC ES AC273 Acceptance Criteria for Handrails and Guards,
ICC ES AC174 Acceptance Criteria for Deck Board Span Rating and Guardrail Systems, and
ASTM D7032 Standard Specification for Establishing Performance Ratings for Wood-Plastic Composite Deck Boards and
Guardrail Systems.
Five new drawings are presented:
1.
2.
3.
4.
5.

Wood post with wood blocking connections - exterior of the rim,
Wood post with wood blocking connections - interior of the rim,
Wood post with mechanical connectors - exterior of the rim,
Wood post with mechanical connectors - interior of the rim,
Proprietary post – top mounted

Each of the details provides solutions for posts mounted on the side of the deck, the corner of the deck and the front of the
deck.
WHY: The Deck Code Coalition (DCC) recognized that one of the biggest oversights on deck safety dealt with guard post
attachment.
NADRA members and folks in the composite lumber industry helped provide feedback on our proposals. In particular, they
wanted flexibility in providing custom designs and innovative new products.
To accomplish this we had to strengthen the deck structure. It did not make sense to have the world's strongest deck
guard system installed on a poorly constructed deck. We created these details so that anyone's system should work
without concern that the deck structure is the weak link.
We created our prescriptive designs based on all-wood options and mechanical hold-down options. Proprietary solutions
are available, so the committee did not want to reproduce them in the code. The engineering analysis is available as an
attachment to this proposal.
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_________________________________________________________________________________
The Deck Code Coalition (DCC) is a diverse group of stakeholders, including building officials, industry associations, product
manufacturers, design professionals, and academia who have worked since the 2012 IRC code development cycle in an effort
to consolidate and improve deck construction methods from across the country.
Our goals are threefold:
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1. Consolidate existing code scattered throughout the IRC under the newly expanded Section R507. Being able to easily
locate all deck related code provisions in one section equally serves the builder, code official and design professional to a
safer, code-conforming deck.
2. Create realistic, fact-based, prescriptive solutions to fill critical gaps in the current deck code. Many parts of existing deck
code rely on subjective interpretations by the reader leading to an inconsistent approach to meeting minimum code.
3. Maintain and promote a safer deck structure without unduly burdening the builder. In all cases the DCC want to offer safe
minimum requirements without stifling the creativity of the design professional or builder.
_________________________________________________________________________________

Cost Impact: Will increase the cost of construction
For those constractors who are meeting the current code, there will be a minimal cost impact - for they are already doing most
of this work already.
For those contractors who are not meeting the current code, there will be a cost increase to bring up their construction
standards up to code.
It would be conceivable that this proposal could cost over $200 per deck in both time and materials.
However, if decks are to conform to the requiremenst of R301.5, an engineered solution should be required on almost
every deck built.
A financial analysis would say this is a good investment: The cost of the engineering analysis, plus the cost of consumer
protection will more than offset the cost of time and materials for a code compliant deck.

RB211-16 :
R507.8 (NEW)BAJNAI11692
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Testimony was provided that the proposed guard details does not meet the design criteria as specified in
Table R301.5. The committee felt it could not approve standard detail that do not meet minimum requirements. The committee
suggests additional testing to develop acceptable details.
Assembly Motion:
Online Vote Results:
Support: 17.98% (48) Oppose: 82.02% (219)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American
Deck and Railing Association (NADRA) (bajnaic@chesterfield.gov) requests Approve as Modified by this Public
Comment.
Replace Proposal as Follows:
2015 International Residential Code
R507.8 Exterior guard systems. Exterior guards shall comply with Section R312.1 and be constructed to meet the
requirements of Table R301.5.
Commenter's Reason:
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The Deck Code Coalition has submitted this public comment to set the minimum criteria for deck guards, namely, crossreference back to R312.1 GUARDS, and the live load table R301.5.
It provides no other specifications or details than what is currently required. It will act as a placeholder for future code changes
while following the organizational layout created with the approved RB198-18.
If you think that currently R312.1 and R301.5 provide adequate specifications/details for guards and guard systems, then
please support this public comment.

Public Comment 2:
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American
Deck and Railing Association (NADRA) (bajnaic@chesterfield.gov) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Residential Code
R507.8 Guards Exterior guard systems. Guards Exterior guards shall comply with Section R312.1
and be constructed to meet the requirements of Table R301.5.
R507.8.1 Guard Deck guard systems with posts. Guards Guard post attachment shall be constructed permitted to meet the
requirements of Table R301.5 be constructed in accordance with Figure R507.8.1(1) through R507.8.1(5) or in accordance with
approved manufacturer's installation instructions.
R507.8.1.1 Guard post attachement. Guard post attachment shall be permitted to be constructed in accordance with Figure
R507.8.1.1 (1) through R507.8.1.1(5) or in accordance with approved manufacturer's installation instructions.
R507.8.1.2 R507.8.2 Other deck guard systems. Other approved deck guard systems installed in accordance with
manufacturer's instructions or designed in accordance with accepted engineering principles shall be permitted.
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FIGURE R507.8.1.1(1 R507.8.1(1)
EXTERIOR MOUNTED GUARD POSTS
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FIGURE R507.8.1.1(2 R507.8.1(2)
INTERIOR MOUNTED GUARD POSTS
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FIGURE R507.8.1.1(3 R507.8.1(3)
EXTERIOR MOUNTED GUARD POSTS WITH HARDWARE
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FIGURE R507.8.1.1(4 R507.8.1(4)
INTERIOR MOUNTED GUARD POSTS WITH HARDWARE
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FIGURE R507.8.1.1(5 R507.8.1(5)
TOP MOUNTED GUARD POSTS ON RIM
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R507.8.1.1(6)
TOP MOUNTED GUARD POSTS OFF RIM

_________________________________________________________________________________
Commenter's Reason:
This is the Deck Code Coalition's middle-ground proposal. It modifies the text without changing the original details.
The details submitted satisfy the loading required in the acceptance criteria ICC –ES AC273 and AC174, namely 200# in the
outward and the downward directions. The proponents argued that the details complied with the intent of the acceptance
criteria and met the definition of a guard, namely to prevent people from falling from an elevated surface. The committee and
the opposition argued that the details did not meet the loading in ASCE-7, which they do not. The details were designed for
200# outward and downward, and a minimum of 50# inward and upward.
There was never a figure (6) so we deleted the title.
If you believe the acceptance criteria correctly interprets the risks involved with guard failures, namely, that people can get
severely injured when they fall outward or downward, then please support this public comment..

Public Comment 3:
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American
Deck and Railing Association (NADRA) (bajnaic@chesterfield.gov) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Residential Code
R507.8 Guards Exterior guard systems. Guards Exterior guards shall comply with Section R312.1 and be constructed to
meet the requirements of Table R301.5.

R507.8.1 Guard Deck guards systems with posts. Guards Guard post attachment shall be constructed permitted to meet
the requirements of Table R301.5 be constructed in accordance with Figure R507.8.1(1) through R507.8.1(5) or in accordance
with approved manufacturer's installation instructions.
R507.8.1.1 Guard post attachement. Guard post attachment shall be permitted to be constructed in accordance with Figure
R507.8.1.1 (1) through R507.8.1.1(5) or in accordance with approved manufacturer's installation instructions.
R507.8.1.2 Other deck guard systems. Other approved deck guard systems installed in accordance with manufacturer's
instructions or designed in accordance with accepted engineering principles shall be permitted.
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FIGURE R507.8.1.1(1 R507.8.1(1)
EXTERIOR MOUNTED GUARD POSTS
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FIGURE R507.8.1.1(2 R507.8.1(2)
INTERIOR MOUNTED GUARD POSTS
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FIGURE R507.8.1.1(3 R507.8.1(3)
EXTERIOR MOUNTED GUARD POSTS WITH HARDWARE
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FIGURE R507.8.1.1(4 R507.8.1(4)
INTERIOR MOUNTED GUARD POSTS WITH HARDWARE
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FIGURE R507.8.1.1(5 R507.8.1(5)
TOP MOUNTED GUARD POSTS ON RIM
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R507.8.1.1(6)
TOP MOUNTED GUARD POSTS OFF RIM

_________________________________________________________________________________
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Commenter's Reason:
This public comment, submitted by the Deck Code Coalition, addresses the concerns of the committee and opposition as it
complies with the requirements for ASCE-7.
While similar to the original proposals, the text and detail drawings were modified to accommodate the 200# downward/upward
and the 200# inward/outward.
The calculations have been provided to the opponents and they have acknowledged that everything looks in order.
If you believe that the code needs prescriptive language for attaching guards to the deck per ASCE-7, then please support this
public comment.

Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American
Deck and Railing Association (NADRA) (bajnaic@chesterfield.gov) requests Approve as Submitted.
Commenter's Reason:
The Deck Code Committee worked hard on the original proposal, and we think we acheived a good balance between too much
and not enough.
This public comment by the Deck Code Coalition provides no new text or any new drawings.
If you believe that this proposal is better than the vacuum that currently exists, this proposal provides the minimal guidance for
construction of guards. Please vote for Approve as Submitted.

RB211-16

2016 ICC PUBLIC COMMENT AGENDA

Page 1822

RB217-16
IRC: R602.1.11 (New), R610.10, R610.2, R610.3.1, R610.3.2, R610.3.3, R610.3.4, R610.3.5, R610.3.6, R610.4, R610.4.1,
R610.5, R610.5.1, R610.5.2, R610.5.3, R610.5.3 (New), R610.5.4 (New), R610.5.6 (New), R610.8, R610.9.
Proposed Change as Submitted
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org)
2015 International Residential Code
Add new text as follows:
R602.1.11 Structural insulated panels. Structural insulated panels shall be manufactured and identified in accordance with
ANSI/APA PRS 610.1
Revise as follows:
R610.2 Applicability limits. The provisions of this section shall control the construction of exterior structural insulated panel
walls and interior load-bearing structural insulated panel walls for buildings not greater than 60 feet (18 288 mm) in length
perpendicular to the joist or truss span, not greater than 40 feet (12 192 mm) in width parallel to the joist or truss span and not
greater than two stories in height with each wall not greater than 10 feet (3048 mm) high. Exterior walls installed in accordance
with the provisions of this section shall be considered as load-bearing walls. Structural insulated panel walls constructed in
accordance with the provisions of this section shall be limited to sites where the ultimate design wind speed (Vult) is not greater
than 155 miles per hour (69 m/s), Exposure B or 140 miles per hour (63 m/s) Exposure C, the ground snow load is not greater
than 70 pounds per square foot (3.35 kPa), and the seismic design category is A, B or C.
R610.3.1
MINIMUM PROPERTIES FOR POLYURETHANE INSULATION USED AS SIPS CORE
3
For SI: 1 pound per cubic foot = 16.02 kg/m , 1 pound per square inch = 6.895 kPa, °C = [(°F) - 32]1.8.
Delete without substitution:
R610.3.2 Facing. Facing materials for SIPs shall be wood structural panels conforming to DOC PS 1 or DOC PS 2, each
having a minimum nominal thickness of 7 /16 inch (11 mm) and shall meet the additional minimum properties specified in Table
R610.3.2. Facing shall be identified by a grade mark or certificate of inspection issued by an approved agency.
R610.3.2
MINIMUM PROPERTIESa FOR ORIENTED STRAND BOARD FACER MATERIAL IN SIP WALLS
For SI: 1 inch = 25.4 mm, 1 lbf-in2 /ft = 9.415 × 10-6 kPa/m, 1 lbf-in/ft = 3.707 × 10-4 kN/m, 1 lbf/ft = 0.0146 N/mm, 1 pound per
cubic foot = 16.018 kg/m3 .
a. Values listed in Table R610.3.2 are qualification test values and are not to be used for design purposes.
b. Mean test value shall be in accordance with Section 7.6 of DOC PS 2.
c. Characteristic test value (5th percent with 75% confidence).
d. Density shall be based on oven-dry weight and oven-dry volume.
R610.3.3 Adhesive. Adhesives used to structurally laminate the foam plastic insulation core material to the structural wood
facers shall conform to ASTM D 2559 or approved alternative specifically intended for use as an adhesive used in the
lamination of structural insulated panels. Each container of adhesive shall bear a label with the adhesive manufacturer's name,
adhesive name and type and the name of the quality assurance agency.
R610.3.4 R610.3.2 Lumber. No change to text.
Revise as follows:
R610.3.5 R610.3.3 SIP screws. No change to text.
R610.3.6 R610.3.4 Nails. No change to text.
R610.4 SIP wall panels. SIPs shall comply with Figure R610.4 and shall have minimum panel thickness in accordance with
Tables R610.5(1) and R610.5(2) for above-grade walls. SIPs shall be identified by grade mark or certificate of inspection
issued by an approved agency in accordance with ANSI/APA PRS 610.1 .
Delete without substitution:
R610.4.1 Labeling. Panels shall be identified by grade mark or certificate of inspection issued by an approved agency. Each
(SIP) shall bear a stamp or label with the following minimum information:
1. Manufacturer name/logo.
2. Identification of the assembly.
3. Quality assurance agency.
Delete and substitute as follows:
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FIGURE R610.5 (1)
MAXIMUM ALLOWABLE HEIGHT OF SIP WALLS

For SI: 1 foot = 304.8 mm.
For SI: 1 foot = 304.8 mm.
FIGURE R610.5 (2)
MAXIMUM ALLOWABLE HEIGHT OF SIP WALLS

2016 ICC PUBLIC COMMENT AGENDA

Page 1824

For SI: 1 inch = 25.4 mm
FIGURE R610.5 (3)
TRUSSED ROOF TRUSS OR CONVENTIONALRAFTER TO TOP PLATE CONNECTION
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For SI: 1 inch = 25.4 mm.
Note:Figures illustrate SIP-specific attachment requirements. Other connections shall be made in accordance with Tables
R602.3(1) and (2) as appropriate.
FIGURE R610.5 (4)
SIP WALL-TO-WALL PLATFORM FRAME CONNECTION
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For SI: 1 inch = 25.4 mm.
Note:Figures illustrate SIP-specific attachment requirements. Other connections shall be made in accordance with Tables
R602.3(1) and (2), as appropriate.
FIGURE R610.5 (5)
SIP WALL-TO-WALL BALLOON HANGING FLOOR FRAME CONNECTION (I-Joist floor shown for Illustration only)
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FIGURE R610.5.1
SIP WALL FRAMING CONFIGURATION
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For SI: 1 inch = 25.4 mm.
Notes:
1. Top plates shall be continuous over header.
2. Lower 2x top plate shall have a width equal to the SIP core width and shall be recessed into the top edge of the panel. Cap
plate shall be placed over the recessed top plate and shall have a width equal to the SIPs width.
3. SIP facing surfaces shall be nailed to framing and cripples with 8d common or galvanized box nails spaced 6 inches on
center.
4. Galvanized nails shall be hot-dipped or tumbled. Framing shall be attached in accordance to Section R602.3(1) unless
otherwise provide for in Section R610.
FIGURE R610.5.2
SIP WALL TO CONCRETE SLAB FOR FOUNDATION WALL ATTACHMENT
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
Add new text as follows:
R610.5.3 Panel to panel connection. SIPs shall be connected at vertical in-plane joints in accordance with Figure R610.8 or
by other approved methods.
R610.5.4 Corner framing. Corner framing of SIP walls shall be constructed in accordance with Figure R610.9.
Revise as follows:
R610.5.3 R610.5.5 Wall bracing. SIP walls shall be braced in accordance with Section R602.10. SIP walls shall be considered
continuous wood structural panel sheathing (bracing Method CS-WSP) for purposes of computing required bracing. SIP walls
shall meet the requirements of Section R602.10.4.2 except that SIP corners shall be fabricated as shown in Figure R610.9.
Where SIP walls are used for wall bracing, the SIP bottom plate shall be attached to wood framing below in accordance with
Table R602.3(1).
Add new text as follows:

2016 ICC PUBLIC COMMENT AGENDA

Page 1830

R610.5.6 Thermal barrier. SIP walls shall be separated from the interior of a building by an approved thermal barrier
in accordance with Section R316.4.
Delete without substitution:
R610.8 Connection. SIPs shall be connected at vertical in-plane joints in accordance with Figure R610.8 or by other
approved methods.
Revise as follows:
R610.10 R610.8 Headers. SIP headers shall be designed and constructed in accordance with Table R610.107R610.8 and
Figure R610.5.1. SIP headers shall be continuous sections without splines. Headers shall be not less than 11 /8 inches (302
mm) deep. Headers longer than 4 feet (1219 mm) shall be constructed in accordance with Section R602.7. The strength axis
of the facers on the header shall be oriented horizontally,
Delete and substitute as follows:
FIGURE R610.8
TYPICAL SIP WALL PANEL-TO-PANEL CONNECTION DETAILS FOR VERTICAL IN-PLANE JOINTS
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For SI: 1 inch = 25.4 mm.

TABLE R610.10 R610.8
MAXIMUM SPANS FOR 11-7 /8-INCH-DEEP INCH OR DEEPER SIP HEADERS (feet)a
LOAD CONDITION

Supporting roof only

SNOW LOAD (psf)
20
30
50
70

2016 ICC PUBLIC COMMENT AGENDA

24
4
4
2
2

BUILDING width (feet)
28
32
4
4
4
4
2
2
2
2

36
4
2
2
N/ADR

40
2
2
2
N/ADR
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Supporting roof and
one-story

20
30
50
70

2
2
2
N/ADR

2
2
N/ADR
N/ADR

N/ADR
NADR
N/ADR
N/ADR

N/ADR
N/ADR
N/ADR
N/ADR

N/ADR
N/ADR
N/ADR
N/ADR

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
N/A = Not Applicable.
a.

Design assumptions:

Maximum deflection criterion: L /360 240.
Maximum roof dead load: 10 psf.
Maximum ceiling load: 5 psf.
Maximum ceiling live load: 20 psf.
Maximum second-floor live load: 30 psf.
Maximum second-floor dead load: 10 psf.
Maximum second-floor dead load from walls: 10 psf.
Maximum first floor dead load: 10 psf.
Wind loads based on Table R301.2(2).
Strength axis of facing material applied horizontally.
DR = Design Required
b. Building width is in the direction of horizontal framing members supported by the header.
c. The table provides for roof slopes between 3:12 and 12:12.
d. The maximum roof overhang is 24 inches (610 mm).
Delete without substitution:
R610.9 Corner framing. Corner framing of SIP walls shall be constructed in accordance with Figure R610.9.
Delete and substitute as follows:
FIGURE R610.9
SIP CORNER FRAMING DETAIL
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For SI: 1 inch = 25.4 mm.

Delete without substitution:
R610.3.1 Core. The core material shall be composed of foam plastic insulation meeting one of the following requirements:
1. ASTM C 578 and have a minimum density of 0.90 pounds per cubic feet (14.4 kg/m3).
2. Polyurethane meeting the physical properties shown in Table R610.3.1.
3. An approved alternative.
All cores shall meet the requirements of Section R316.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ANSI/APA PRS 610.1. Standard for Performance-Rated Structural Insulated Panels in Wall Applications.
Reason: The proposal is a minor reorganization and clarification of the Structural Insulated Panels (SIPs) section. The
intention is to add clarity to the proposal as it is currently written. The original SIP language was based on the HUD document
Prescriptive Method for Structural Insulated Panels (SIPs) Used in Wall Systems in Residential Construction. Since the
inclusion of SIPs in the IRC, there have been several changes that have revised the SIP requirements. However, in some
instances, the changes do not match the language used in other materials (wood, cold formed steel, etc.). Proposed changes
are intended to bring the SIPs provisions more in line with the other sections of the IRC.
In addition, ANSI/APA PRS 610.1, Standard for Performance-Rated Structural Insulated Panels in Wall Applications, a
consensus-based document is proposed for addition to the 2018 IRC. As a result, much of the detailed information currently in
the IRC with respect to SIP core, facers and adhesive requirements may now be taken out of the IRC. ( Free downloads of this
new standard are available at http://www.apawood.org/registrationpop?pubID=f0e25ef1-d7fe-42e0-9e08-0291b94efb04)
To summarize the changes:
• Section R610.2 – added "square" to the snow load such that it reads "pounds per square foot". The SI conversion is correct
as shown.
• Section R610.3.1 – Removes SIPs core details from the body of the code and references ANSI/APA PRS 610.1.
• Section R610.3.2 – Removes SIPs facer details from the body of the code and references ANSI/APA PRS 610.1.
• Section R610.3.3 – Removes SIPs adhesive details from the body of the code and references ANSI/APA PRS 610.1.
• New Section R610.3.4 - Adds thermal barrier requirements from the HUD document into Section R610. These requirements
are in line with the requirements of IRC Section R316.4.
• Section R610.4.1 – The inspection and labeling requirements have been specified in ANSI/APA PRS 610.1, this section
deleted.
• Sections R610.5.3 and R610.5.4 - Moved from current location in Section R610.8 and R610.9 respectively to proposed
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location. This puts all of the connection details in one place. No technical changes made.
• Section R610.5.5 – Renumbered wall bracing provisions to accommodate proposed new locations for R610.5.3 and
R610.5.4. Also added reference to bracing method CS-WSP to clarify bracing equivalence.
• Section R610.8 – Renumbered section and referenced tables and sections. No technical changes. Added a requirement that
the strong axis of the header facers shall be placed in a horizontal orientation.
• Table R610.8 – Renumbered table and added clarifying language and additional footnotes to simplify use of the table.
Corrected deflection criteria in footnotes.
• Figure R610.5(1) – Added reference to bottom wall connection for clarity.
• Figure R610.5(2) – Added reference to bottom wall connection for clarity. Clarified foundation annotation and corrected
"FIRST STORY" annotation.
• Figure R610.5(3) – Removed gusset plate and reference. Modified callout for roof framing to include trusses and conventional
roof framing. Added roof sheathing callout. Added cap-plate-to-top-plate connection requirement. Made adjustments to arrow
heads to more clearly identify referenced portion.
• Figure R610.5(4) – Added "SIP Wall" callout to first story wall, and added an additional "Continuous Sealant" arrow at upper
wall. Made adjustments to arrow heads to more clearly identify referenced portion.
• Figure R610.5(5) – Some editorial changes were made to callouts, arrow heads repositioned slightly to better indicate
referenced portions. Title of figure changed to more accurately reflect figure.
• Figure R610.5.1 – Footnote 4 was removed as it is a duplicate of the requirements in the text. 'TOP PLATE" arrow moved to
better identify recessed top plate.
• Figure R610.5.2 – Sealant added and referenced in new figure. Capillary break more clearly shown and anchor bolt
requirement deleted and reference to Section R403.1.6 added.
• Figure R610.5.8 – Sealant was added to figure and a minimum splice plate size was provided. The figure title was changed
to better describe figure and the term "connection" was removed from the figure sub-headings.
• Figure R610.5.9 – Additional arrows were added to the "Continuous Sealant" callout.
All figures have been redrawn and reformatted to provide a cleaner, more easily understood IRC.
Note that many of the changes requested above were placed before the committee last cycle. Some concerns about the
minimum foam requirements were raised by the foam industry and subsequently the whole change was denied. The foam
requirements as well as the material requirements for the wood structural panel and adhesive have all been included in the
national consensus-based ANSI/APA PRS 610.1 standard. Just the editorial/clarification portions of the original proposal
remain in this proposal.
We encourage the code body to accept this code change proposal providing requisite clarity.

Cost Impact: Will not increase the cost of construction
This proposal reorganizes the existing provisions, corrects typo errors in text and figures, and recognizes new consensus
standards.
RB217-16 :
R602.1.11 (NEW)KEITH11187
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
R610.3.1 Core. The core material shall be composed of foam plastic insulation meeting one of the following requirements:
0.1.ASTM C 578 and have a minimum density of 0.90 pounds per cubic feet (14.4 kg/m3).
0.1.Polyurethane meeting the physical properties shown in Table R610.3.1.
0.1.An approved alternative.
All cores shall meet the requirements of Section R316.
R610.5 Wall construction. Exterior walls of SIP construction shall be designed and constructed in accordance with the provisions
of this section and Tables R610.5(1) and R610.5(2) and Figures R610.5(1) through R610.5(5). SIP walls shall be fastened to other
wood building components in accordance with Tables R602.3(1) through R602.3(4).
Framing shall be attached in accordance with Table R602.3(1) unless otherwise provided for in Section R610.
FIGURE R610.5 (4)
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SIP WALL-TO-WALL PLATFORM FRAME CONNECTION

For SI: 1 inch = 25.4 mm.
Note :Figures illustrate SIP-specific attachment requirements. Other connections shall be made in accordance with Tables
R602.3(1) and (2), as appropriate.
R610.5.1 Top plate connection. SIP walls shall be capped with a double top plate installed to provide overlapping at corner,
intersections and splines in accordance with Figure R610.5.1. The double top plates shall be made up of a single 2 by top plate
having a width equal to the width of the panel core, and shall be recessed into the SIP below. Over this top plate a cap plate shall
be placed. The cap plate width shall match the SIP thickness and overlap the facers on both sides of the panel. End joints in top
plates shall be offset not less than 24 inches (610 mm).
R610.5.2 Bottom (sole) plate connection. SIP walls shall have full bearing on a sole plate having a width equal to the nominal
width of the foam core. Where SIP walls are supported directly on continuous foundations, the wall wood sill plate shall be
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anchored to the foundation in accordance with Figure R610.5.2 and Section R403.1.
R610.6 Interior load-bearing walls. Interior load-bearing walls shall be constructed as specified for exterior walls.
R610.7 Drilling and notching. The maximum vertical chase penetration in SIPs shall have a maximum side dimension of 2 inches
(51 mm) centered in the panel. Vertical chases shall have a minimum spacing of 24 inches (610 mm) on center. A maximum of two
horizontal chases shall be permitted in each wall panel—one at 14 inches (360 mm) plus or minus 2 inches (51 mm) from the
bottom of the panel and one at 48 inches (1220 mm) plus or minus 2 inches (51 mm) from the bottom edge of the SIPs panel.
Additional penetrations are permitted where justified by analysis.
R610.10.1 Wood structural panel box headers. Wood structural panel box headers shall be allowed where SIP headers are not
applicable. Wood structural panel box headers shall be constructed in accordance with Figure R602.7.3 and Table R602.7.3.

Committee Reason: The committee approved the proposal based on the proponents published reason statement. The proposal
adds a new standard and clarifies and cleans up several sections of the SIPS requirements. The modification corrects several
errors that occurred during the proposal submittal process.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org); Borjen
Yeh (borjen.yeh@apawood.org) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Residential Code
R610.3 Materials. SIPs shall comply with the following criteria: requirements of ANSI/APA PRS 610.1.
Commenter's Reason: This Public Comment addresses Sections R610.3. Section R610.3 was inadvertently left out of the
monograph. It references the new ANSI/APA standard for SIPs panels and is the justification for the removal of the core, facers,
and adhesives tables from the code as these are covered in the standard. We are asking the code body to approve the
editorial change R610.3 and ask for a vote of Approved as modified by the Public Comment.
RB217-16
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RB223-16
IRC: R602.3.2.
Proposed Change as Submitted
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org)
2015 International Residential Code
CHAPTER 6 WALL CONSTRUCTION
TABLE R602.3.2
SINGLE TOP-PLATE SPLICE CONNECTION DETAILS

CONDITION

Structures in SDC A-C; and in
SDC
D0 , D1 and D2 with braced
wall line
spacing less than 25 feet

Structures in SDC D0 , D1 and
D2 , with
braced wall line spacing greater
than
or equal to 25 feet

TOP-PLATE SPLICE LOCATION
Corners and intersecting walls
Butt joints in straight walls
Minimum nails
Minimum nails each
Splice plate size
each side of
Splice plate size
side of joint
joint
3″ × 6″ × 0.036″
galvanized steel plate
or equivalent

3″ × 8″ by 0.036″
galvanized steel plate
or equivalent

(6) 8d box
(21 /2 ″ × 0.113″)
nails

(9) 8d box
(21 /2 ″ × 0.113″)
nails

3′3" × 12″ ×0.036″
galvanized steel
plate
or equivalent

(12) 8d box
1
(2 /2 ″ × 0.113″)
nails

Minimum 2 x 4
length sized to
prevent splitting of
splice or top plate

See Table
R602.3(1), item 11

3′3" × 16″ × 0.036″
galvanized steel
plate
or equivalent

(18) 8d box
(21 /2 ″ × 0.113″)
nails

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
Reason: This proposal provides a lumber splice plate option for the metal splice plate options already provided for single top
plate splices. Note that the attachment details are referenced back to Table R602.3(1), Item 13. This proposal also corrects
the typo made in the 2015 IRC concerning the width of the metal splice plate. Three INCHES is the appropriate width of the
metal splice plate as can be seen in the column to the left in the same table.
Cost Impact: Will not increase the cost of construction
This change will not increase the cost of construction. It provides a lumber splice option to the metal splice options already in
the IRC.
RB223-16 :
TABLE 602.3.2KEITH13186
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt there are irregularities than need correcting such as the required length of the wood
splice plate. The proponent should rework and bring this back as public comment.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Keith, APA - The Engineered Wood Association , representing APA- The Engineered Wood
Association (ed.keith@apawood.org); Borjen Yeh (borjen.yeh@apawood.org) requests Approve as Modified by this
Public Comment.
Replace Proposal as Follows:
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2015 International Residential Code
TABLE R602.3.2
SINGLE TOP-PLATE SPLICE CONNECTION DETAILS
TOP-PLATE SPLICE LOCATION
CONDITION

Corners and intersecting walls
Splice plate size

Butt joints in straight walls

Minimum nails each
Splice plate size
side of joint

Structures in SDC A-C;
and in SDC D0, D1 and 3" x 6" x 0.036"
(6) 8d box (2 1/2" x
D2 with braced wall line galvanized steel plate
0.113") nails
spacing less than 25
or equivalent
feet

Structures in SDC D0,
3" x 8" x 0.036"
D1 and D2 with braced
(9) 8d box (2 1/2" x
galvanized steel plate
wall line spacing greater
0.113") nails
or equivalent
than or equal to 25 feet

Minimum nails each side of joint

3'3" x 12" x 0.036"
galvanized steel (12) 8d box (2 ½" x 0.113") nails
plate or equivalent
Minimum 2" x 4" (8) 16d common (3 ½" x 0.162"); or
splice plate with (12) 16d box (3 ½" x 0.135"); or
the length sized to
prevent splitting of (12) 10d box (3" x 0.128"); or
splice or top plate (12) 3" x 0.131" nails
3'3" x 16" x 0.036"
galvanized steel (18) 8d box (2 ½" x 0.113") nails
plate or equivalent
Minimum 2" x 4" (12) 16d common (3 ½" x 0.162"); or
splice plate with (18) 16d box (3 ½" x 0.135"); or
the length sized to
prevent splitting of (18) 10d box (3" x 0.128"); or
splice or top plate (18) 3" x 0.131" nails

Commenter's Reason: This public comment is intended to add a lumber splice option to the existing IRC table and address
the issues discussed in the comments made at the Committ Action Hearing. The incorrect reference to Item 11 is deleted, and,
just to make the table easier for the user, we replaced the reference to another table with the appropriate data from that table
(this new addition is underlined above), thus saving the user from having to page back and forth throughout the code to arrive
at an answer.
We request that the body overturn the Committee's recommendation for denial.

RB223-16

2016 ICC PUBLIC COMMENT AGENDA

Page 1839

RB232-16
IRC: R602.10.3.
Proposed Change as Submitted
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org)
2015 International Residential Code
Revise as follows:
TABLE R602.10.3(1)
BRACING REQUIREMENTS BASED ON WIND SPEED
· EXPOSURE CATEGORY B
· 30-FOOT MEAN ROOF HEIGHT
· 10-FOOT WALL HEIGHT
· 2 BRACED WALL LINES
Ultimate
Design Wind Story Location
Speed (mph)

≤110

≤ 115

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
REQUIRED ALONG EACH BRACED WALL LINE a,d

Braced Wall
Line Spacing
(feet)

Method LIBb

10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60

3.5
6.0
8.5
11.5
14.0
16.5
6.5
11.5
16.5
21.5
26.5
31.5
NP
NP
NP
NP
NP
NP
3.5
6.5
9.5
12.5
15.0
18.0
7.0
12.5
18.0
23.5
29.0
34.5
NP
NP
NP
NP
NP
NP

· EXPOSURE CATEGORY B
· 30-FOOT MEAN ROOF HEIGHT
· 10-FOOT WALL HEIGHT
· 2 BRACED WALL LINES
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Methods
DWB, WSP, SFB,
Method GB
PBS, PCP, HPS,
BV-WSP, ABW,PFH,
c
PFC, CS-SFB
3.5
2.0
6.0
3.5
8.5
5.0
11.5
6.5
14.0
8.0
16.5
9.5
6.5
3.5
11.5
6.5
16.5
9.5
21.5
12.5
26.5
15.5
31.5
18.0
9.5
5.5
17.0
10.0
24.5
14.0
32.0
18.5
39.5
22.5
46.5
26.5
3.5
2.0
6.5
3.5
9.5
5.5
12.5
7.0
15.0
9.0
18.0
10.5
7.0
4.0
12.5
7.5
18.0
10.5
23.5
13.5
29.0
16.5
34.5
20.0
10.0
6.0
18.5
11.0
27.0
15.5
35.0
20.0
43.0
24.5
51.0
29.0

Methods
CS-WSP, CS-G,
CS-PF
1.5
3.0
4.5
5.5
7.0
8.0
3.0
5.5
8.0
10.5
13.0
15.5
4.5
8.5
12.0
15.5
19.0
23.0
2.0
3.5
4.5
6.0
7.5
9.0
3.5
6.5
9.0
11.5
14.0
17.0
5.0
9.0
13.0
17.0
21.0
25.0

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
REQUIRED ALONG EACH BRACED WALL LINE a,d
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Ultimate
Design Wind Story Location
Speed (mph)

Braced Wall
Line Spacing
(feet)
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60

≤ 120

≤130

· EXPOSURE CATEGORY B
· 30-FOOT MEAN ROOF HEIGHT
· 10-FOOT WALL HEIGHT
· 2 BRACED WALL LINES
Ultimate
Design Wind Story Location
Speed (mph)

Braced Wall
Line Spacing
(feet)

≤ 140

2016 ICC PUBLIC COMMENT AGENDA

10
20
30
40
50
60
10
20
30
40
50
60

Method LIB

b

Method GB

4.0
7.0
10.5
13.5
16.5
19.5
7.5
14.0
20.0
25.5
31.5
37.5
NP
NP
NP
NP
NP
NP
4.5
8.5
12.0
15.5
19.5
23.0
8.5
16.0
23.0
30.0
37.0
44.0
NP
NP
NP
NP
NP
NP

4.0
7.0
10.5
13.5
16.5
19.5
7.5
14.0
20.0
25.5
31.5
37.5
11.0
20.5
29.0
38.0
47.0
55.5
4.5
8.5
12.0
15.5
19.5
23.0
8.5
16.0
23.0
30.0
37.0
44.0
13.0
24.0
34.5
44.5
55.0
65.0

Methods
DWB, WSP, SFB,
PBS, PCP, HPS,
BV-WSP, ABW,
PFH,
PFG, CS-SFBc
2.5
4.0
6.0
8.0
9.5
11.5
4.5
8.0
11.5
15.0
18.0
21.5
6.5
11.5
17.0
22.0
27.0
32.0
2.5
5.0
7.0
9.0
11.0
13.0
5.0
9.5
13.5
17.5
21.5
25.0
7.5
13.5
19.5
25.5
31.5
37.5

Methods
CS-WSP, CS-G,
CS-PF
2.0
3.5
5.0
6.5
8.0
9.5
3.5
7.0
9.5
12.5
15.5
18.5
5.5
10.0
14.5
18.5
23.0
27.0
2.5
4.0
6.0
7.5
9.5
11.0
4.5
8.0
11.5
15.0
18.0
21.5
6.5
11.5
17.0
22.0
26.5
31.5

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
a,d
REQUIRED ALONG EACH BRACED WALL LINE

Method LIB

5.5
10.0
14.0
18.0
22.5
26.5
10.0
18.5
27.0
35.0
43.0
51.0

b

Method GB

5.5
10.0
14.0
18.0
22.5
26.5
10.0
18.5
27.0
35.0
43.0
51.0

Methods
DWB, WSP, SFB,
PBS, PCP, HPS,
BV-WSP, ABW,
PFH,
PFG, CS-SFBc
3.0
5.5
8.0
10.5
13.0
15.0
6.0
11.0
15.5
20.0
24.5
29.0

Methods
CS-WSP, CS-G,
CS-PF
2.5
5.0
7.0
9.0
11.0
13.0
5.0
9.0
13.0
17.0
21.0
25.0
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10
20
30
40
50

NP
NP
NP
NP
NP

15.0
27.5
39.5
51.5
63.5

8.5
16.0
23.0
29.5
36.5

7.5
13.5
19.5
25.0
31.0

60

NP

75.5

43.0

36.5

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s.
a.

Linear interpolation shall be permitted.

b. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table
R602.3(1) for exterior sheathing or Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not
exceed 8 inches.
c. Where a braced wall line has parallel braced wall lines on one or both sides of differing dimensions, the average dimension
shall be permitted to be used for braced wall line spacing.
d. Methods ABW, PFH, and PFG may be used in conjunction with any bracing method permitted above and shall contribute to
the amount of bracing assigned to that bracing method. When used alone in a braced wall line without any other bracing
method, they shall be assigned the braced wall line lengths required for Method WSP.
Reason: Footnote (d) is proposed to cover the methods deleted from the table in the first part of the proposed code change.
As the column headings are currently written, the table could be interpreted to mean that Methods ABW, PFH, and PFG can
only be used in conjunction with the other methods listed in that column heading. This is not the intent of the code.
Methods ABW, PFH, and PFG are narrow wall bracing methods and, as described in the text of the IRC, are permitted to be
used with any bracing method. They contribute bracing to the required bracing length for the primary bracing method in the
braced wall line where they are used.
In addition, all three of these methods were originally evaluated using Method WSP as the standard for comparison. Thus,
when used by themselves in a braced wall line (For example, a garage section with a PFH on both sides of the garage door
and no other bracing in the wall line.), the required bracing length is determined from the Method WSP column in Table
R602.10.3(1).

Cost Impact: Will not increase the cost of construction
This code change will not increase the cost of construction. It clarifies the original intent of the code and is likely to save
money in the long run as it makes misinterpreting the existing code less likely.
RB232-16 :
TABLE R602.10.3KEITH11129
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt the deleted bracing methods should remain listed in the table. There is insufficient
justification for removal of these bracing methods.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org); Borjen
Yeh (borjen.yeh@apawood.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
TABLE R602.10.3 (1)
BRACING REQUIREMENTS BASED ON WIND SPEED
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· EXPOSURE CATEGORY B
· 30-FOOT MEAN ROOF HEIGHT
· 10-FOOT WALL HEIGHT
· 2 BRACED WALL LINES
Ultimate
Design Wind Story Location
Speed (mph)

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
a,d
REQUIRED ALONG EACH BRACED WALL LINE

Braced Wall
Line Spacing
(feet)

Method LIBb

Method GB

10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60

3.5
6.0
8.5
11.5
14.0
16.5
6.5
11.5
16.5
21.5
26.5
31.5
NP
NP
NP
NP
NP
NP
3.5
6.5
9.5
12.5
15.0
18.0
7.0
12.5
18.0
23.5
29.0
34.5
NP
NP
NP
NP
NP
NP

3.5
6.0
8.5
11.5
14.0
16.5
6.5
11.5
16.5
21.5
26.5
31.5
9.5
17.0
24.5
32.0
39.5
46.5
3.5
6.5
9.5
12.5
15.0
18.0
7.0
12.5
18.0
23.5
29.0
34.5
10.0
18.5
27.0
35.0
43.0
51.0

≤110

≤ 115

Methods
DWB, WSP, SFB,
PBS, PCP, HPS,
BV-WSP, ABW,
PFH, PFG
c
CS-SFB
2.0
3.5
5.0
6.5
8.0
9.5
3.5
6.5
9.5
12.5
15.5
18.0
5.5
10.0
14.0
18.5
22.5
26.5
2.0
3.5
5.5
7.0
9.0
10.5
4.0
7.5
10.5
13.5
16.5
20.0
6.0
11.0
15.5
20.0
24.5
29.0

Methods
CS-WSP, CS-G,
CS-PF
1.5
3.0
4.5
5.5
7.0
8.0
3.0
5.5
8.0
10.5
13.0
15.5
4.5
8.5
12.0
15.5
19.0
23.0
2.0
3.5
4.5
6.0
7.5
9.0
3.5
6.5
9.0
11.5
14.0
17.0
5.0
9.0
13.0
17.0
21.0
25.0

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s.
a. Linear interpolation shall be permitted.
b. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table
R602.3(1) for exterior sheathing or Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not
exceed 8 inches.
c. Where a braced wall line has parallel braced wall lines on one or both sides of differing dimensions, the average dimension
shall be permitted to be used for braced wall line spacing.
d. Methods ABW, PFH, and PFG may be used in conjunction with any bracing method permitted above and shall contribute to
the amount of bracing assigned to that bracing method. When used alone in a braced wall line without any other bracing
method, they shall be assigned the braced wall line lengths required for Method WSP.
Commenter's Reason: Methods ABW, PFH, and PFG are narrow/portal frame bracing methods and, as described in the text
of the IRC, are permitted to be used with any bracing method. They contribute bracing to the required bracing length for the
primary bracing method in the braced wall line where they are used.
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I had originally thought that removing Methods ABW, PFH, and PFG from the table heading and putting them in the Footnotes,
along with the clarification of the footnote, would clarify the proper use of the three narrow/portal frame methods. Based on
comments from the Committee Action Hearing, Methods ABW, PFH, and PFG have been restored to the table heading in
this Public Comment.
I ask you to please overturn the Committee's recommendation for denial and to approve the Public Comment.

Public Comment 2:
Proponent : Randy Shackelford, Simpson Strong-Tie Co., representing Simpson Strong-Tie
(rshackelford@strongtie.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
TABLE R602.10.3 (1)
BRACING REQUIREMENTS BASED ON WIND SPEED
· EXPOSURE CATEGORY B
· 30-FOOT MEAN ROOF HEIGHT
· 10-FOOT WALL HEIGHT
· 2 BRACED WALL LINES
Ultimate
Design Wind Story Location
Speed (mph)

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
a,d
REQUIRED ALONG EACH BRACED WALL LINE

Braced Wall
Line Spacing
(feet)

Method LIBb

Method GB

10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60

3.5
6.0
8.5
11.5
14.0
16.5
6.5
11.5
16.5
21.5
26.5
31.5
NP
NP
NP
NP
NP
NP
3.5
6.5
9.5
12.5
15.0
18.0
7.0
12.5
18.0
23.5
29.0
34.5

3.5
6.0
8.5
11.5
14.0
16.5
6.5
11.5
16.5
21.5
26.5
31.5
9.5
17.0
24.5
32.0
39.5
46.5
3.5
6.5
9.5
12.5
15.0
18.0
7.0
12.5
18.0
23.5
29.0
34.5

≤110

≤ 115
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Methods
DWB, WSP, SFB,
PBS, PCP, HPS,
BV-WSP,
ABW, PFH, PFG,
c
CS-SFB
2.0
3.5
5.0
6.5
8.0
9.5
3.5
6.5
9.5
12.5
15.5
18.0
5.5
10.0
14.0
18.5
22.5
26.5
2.0
3.5
5.5
7.0
9.0
10.5
4.0
7.5
10.5
13.5
16.5
20.0

Methods
CS-WSP, CS-G,
CS-PF
1.5
3.0
4.5
5.5
7.0
8.0
3.0
5.5
8.0
10.5
13.0
15.5
4.5
8.5
12.0
15.5
19.0
23.0
2.0
3.5
4.5
6.0
7.5
9.0
3.5
6.5
9.0
11.5
14.0
17.0
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10
20
30
40
50
60

· EXPOSURE CATEGORY B
· 30-FOOT MEAN ROOF HEIGHT
· 10-FOOT WALL HEIGHT
· 2 BRACED WALL LINES
Ultimate
Design Wind Story Location
Speed (mph)

NP
NP
NP
NP
NP
NP

10.0
18.5
27.0
35.0
43.0
51.0

6.0
11.0
15.5
20.0
24.5
29.0

5.0
9.0
13.0
17.0
21.0
25.0

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
REQUIRED ALONG EACH BRACED WALL LINE a,d

Braced Wall
Line Spacing
(feet)

Method LIBb

Method GB

10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60

4.0
7.0
10.5
13.5
16.5
19.5
7.5
14.0
20.0
25.5
31.5
37.5
NP
NP
NP
NP
NP
NP
4.5
8.5
12.0
15.5
19.5
23.0
8.5
16.0
23.0
30.0
37.0
44.0
NP
NP
NP
NP
NP
NP

4.0
7.0
10.5
13.5
16.5
19.5
7.5
14.0
20.0
25.5
31.5
37.5
11.0
20.5
29.0
38.0
47.0
55.5
4.5
8.5
12.0
15.5
19.5
23.0
8.5
16.0
23.0
30.0
37.0
44.0
13.0
24.0
34.5
44.5
55.0
65.0

≤ 120

≤130

· EXPOSURE CATEGORY B
· 30-FOOT MEAN ROOF HEIGHT
· 10-FOOT WALL HEIGHT
· 2 BRACED WALL LINES
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Methods
DWB, WSP, SFB,
PBS, PCP, HPS,
BV-WSP,
ABW, PFH, PFG,
c
CS-SFB
2.5
4.0
6.0
8.0
9.5
11.5
4.5
8.0
11.5
15.0
18.0
21.5
6.5
11.5
17.0
22.0
27.0
32.0
2.5
5.0
7.0
9.0
11.0
13.0
5.0
9.5
13.5
17.5
21.5
25.0
7.5
13.5
19.5
25.5
31.5
37.5

Methods
CS-WSP, CS-G,
CS-PF
2.0
3.5
5.0
6.5
8.0
9.5
3.5
7.0
9.5
12.5
15.5
18.5
5.5
10.0
14.5
18.5
23.0
27.0
2.5
4.0
6.0
7.5
9.5
11.0
4.5
8.0
11.5
15.0
18.0
21.5
6.5
11.5
17.0
22.0
26.5
31.5

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
REQUIRED ALONG EACH BRACED WALL LINE a,d
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Ultimate
Design Wind Story Location
Speed (mph)

Braced Wall
Line Spacing
(feet)

Method LIBb

Method GB

10
20
30
40
50
60
10
20
30
40
50
60
10
20
30
40
50
60

5.5
10.0
14.0
18.0
22.5
26.5
10.0
18.5
27.0
35.0
43.0
51.0
NP
NP
NP
NP
NP
NP

5.5
10.0
14.0
18.0
22.5
26.5
10.0
18.5
27.0
35.0
43.0
51.0
15.0
27.5
39.5
51.5
63.5
75.5

≤ 140

Methods
DWB, WSP, SFB,
PBS, PCP, HPS,
BV-WSP,
ABW, PFH, PFG,
CS-SFBc
3.0
5.5
8.0
10.5
13.0
15.0
6.0
11.0
15.5
20.0
24.5
29.0
8.5
16.0
23.0
29.5
36.5
43.0

Methods
CS-WSP, CS-G,
CS-PF
2.5
5.0
7.0
9.0
11.0
13.0
5.0
9.0
13.0
17.0
21.0
25.0
7.5
13.5
19.5
25.0
31.0
36.5

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s.
a.

Linear interpolation shall be permitted.

b. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table
R602.3(1) for exterior sheathing or Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not
exceed 8 inches.
c. Where a braced wall line has parallel braced wall lines on one or both sides of differing dimensions, the average dimension
shall be permitted to be used for braced wall line spacing.
d. Methods ABW, PFH, and PFG may be used in conjunction with any When more than one bracing method permitted above
and shall contribute to the amount is used, mixing of bracing assigned to that bracing method. When used alone in a braced
wall line without any other bracing method, they methods shall be assigned the braced wall line lengths required for Method
WSP in accordance with Section R602.10.4.1.
R602.10.4.1 Mixing methods. Mixing of bracing methods shall be permitted as follows:
1. Mixing intermittent bracing and continuous sheathing methods from story to story shall be permitted.
2. Mixing intermittent bracing methods from braced wall line to braced wall line within a story shall be permitted. In
regions within Seismic Design Categories A, B and C where the ultimate design wind speed is less than or equal to 130
mph (58m/s), mixing of intermittent bracing and continuous sheathing methods from braced wall line to braced wall line
within a story shall be permitted.
3. Mixing intermittent bracing methods along a braced wall line shall be permitted in Seismic Design Categories A and B,
and detached dwellings in Seismic Design Category C, provided the length of required bracing is determined in
accordance with Table R602.10.3(1) or R602.10.3(3) is using the highest value of all intermittent bracing methods
used.
4. Mixing of continuous sheathing methods CS-WSP, CS-G and CS-PF along a braced wall line shall be permitted.
Intermittent methods ABW, PFH and PFG shall be permitted to be used along a braced wall line with continuous
sheathed methods, provided the length of required bracing for that braced wall line is determined in accordance with
Table R602.10.3(1) or R602.10.3(3) using the highest value of the bracing methods used.
5. In Seismic Design Categories A and B, and for detached one- and two-family dwellings in Seismic Design Category C,
mixing of intermittent bracing methods along the interior portion of a braced wall line with continuous sheathing
methods CS-WSP, CS-G and CS-PF along the exterior portion of the same braced wall line shall be permitted. The
length of required bracing shall be the highest value of all intermittent bracing methods used in accordance with Table
R602.10.3(1) or R602.10.3(3) as adjusted by Tables R602.10.3(2) and R602.10.3(4), respectively. The requirements of
Section R602.10.7 shall apply to each end of the continuously sheathed portion of the braced wall line.
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Commenter's Reason: This change is not really needed, and we thought the Committee was correct to Disapprove it as it
was originally written.
We think it is important that all bracing methods be shown in the column heading of the Tables. Not showing certain methods
seems to minimize their importance and their opportunity for use. Further, Section R602.10.4 already very clearly spells out
which bracing methods can be combined and when.
However, if the original proponent feels that there is confusion in the current table, we offer this solution to clarify when the
various bracing methods can be combined. We have proposed to not delete any bracing methods from the column heading of
the table. Then we revise the footnote to point out to the code user that the methods can be combined as long as the
requirements of Section R602.10.4 are met.
In writing this Public Comment, we did notice one area of Section R602,10.4.1 which could use improving. That is the case
covered by this proposal, when Intermittent ABW's or Portal Frames are mixed with Continuous Methods. The issue is that the
Intermittent ABW's or Portal Frames have their length of bracing based on the intermittent WSP method, as stated by the
proponent. The continuous methods require a shorter length of bracing because their basis is assumed to be stronger. If the
intermittent narrow methods are combined with the continuous methods and the bracing lengths are based on the continuous
method, there will be insufficient amount of bracing. So a method is proposed that is exactly the same as used in paragraphs
#3 above and #5 below this one, where the bracing amount has to be based on the weaker method.
So if you agree with us, we ask you to consider voting approved as modified by this proposal.

RB232-16
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RB235-16
IRC: R602.10.3.
Proposed Change as Submitted
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org)
2015 International Residential Code
TABLE R602.10.3 (3)
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY
· SOIL CLASS Db· WALL HEIGHT
= 10 FEET · 10 PSF FLOOR DEAD
MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS REQUIRED ALONG
LOAD · 15 PSF ROOF/CEILING
EACH BRACED WALL LINEa,f
DEAD LOAD · BRACED WALL
LINE SPACING ≤ 25 FEET
Methods
DWB,
Braced
SFB,
Seismic
Methods
Story
Wall Line Method Method PBS, Method
Design
CS-WSP,
d
Location
Length
LIB
GB
PCP,
WSP
Category
CS-G, CS-PF
c
(feet)
HPS,
CSSFBe
10
2.5
2.5
2.5
1.6
1.4
20
5.0
5.0
5.0
3.2
2.7
30
7.5
7.5
7.5
4.8
4.1
40
10.0
10.0
10.0
6.4
5.4
50
12.5
12.5
12.5
8.0
6.8
10
NP
4.5
4.5
3.0
2.6
20
NP
9.0
9.0
6.0
5.1
C
30
NP
13.5
13.5
9.0
7.7
(townhouses
only)
40
NP
18.0
18.0
12.0
10.2
50
NP
22.5
22.5
15.0
12.8
10
NP
6.0
6.0
4.5
3.8
20
NP
12.0
12.0
9.0
7.7
30
NP
18.0
18.0
13.5
11.5
40
NP
24.0
24.0
18.0
15.3
50
NP
30.0
30.0
22.5
19.1
10
NP
2.8
2.8
1.8
1.6
20
NP
5.5
5.5
3.6
3.1
30
NP
8.3
8.3
5.4
4.6
40
NP
11.0
11.0
7.2
6.1
50
NP
13.8
13.8
9.0
7.7
10
NP
5.3
5.3
3.8
3.2
20
NP
10.5
10.5
7.5
6.4
D0
30
NP
15.8
15.8
11.3
9.6
40
NP
21.0
21.0
15.0
12.8
50
NP
26.3
26.3
18.8
16.0
10
NP
7.3
7.3
5.3
4.5
20
NP
14.5
14.5
10.5
9.0
30
NP
21.8
21.8
15.8
13.4
40
NP
29.0
29.0
21.0
17.9
50
NP
36.3
36.3
26.3
22.3
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
a.

Linear interpolation shall be permitted.

b. Wall bracing lengths are based on a soil site class "D." Interpolation of bracing length between the Sds values associated
with the seismic design categories shall be permitted when a site-specific Sds value is determined in accordance with Section
1613.3 of the International Building Code .
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c. Where the braced wall line length is greater than 50 feet, braced wall lines shall be permitted to be divided into shorter
segments having lengths of 50 feet or less, and the amount of bracing within each segment shall be in accordance with this
table.
d. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table
R602.3(1) for exterior sheathing or Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not
exceed 8 inches.
e.

Method CS-SFB does not apply in Seismic Design Categories D 0 , D 1 and D 2 .

f. Methods ABW, PFH, and PFG may be used in conjunction with any bracing method permitted above and shall contribute to
the amount of bracing assigned to that bracing method. When used alone in a braced wall line without any other bracing
method, they shall be assigned the braced wall line lengths provided for Method WSP.
Reason: As the bracing methods added to the column heading and the proposed footnote are missing in the current Table
R602.10.3(3), it could be construed that these methods are not permitted for resisting seismic forces. This is not the case, nor
the intent of the existing table.
As Method CS-PF is permitted only in walls that are continuously sheathed, it is added to the right-hand most column where the
other continuously sheathed methods are found.
Footnote (f) is proposed to add the remaining missing methods to the table. Methods ABW, PFH, and PFG are narrow wall
bracing methods and, as described in the text of the IRC, are permitted to be used with any bracing method. They contribute
bracing to the required bracing length for the primary bracing method in the braced wall line where they are used.
In addition, all three of the methods addressed in the footnote were originally evaluated using Method WSP as the standard of
comparison. Thus, when used by themselves in a braced wall line (For example, a garage section with a PFH on both sides of
the garage door and no other bracing in the wall line.), the required bracing length is determined from the Method WSP column
in Table R602.10.3(3).

Cost Impact: Will not increase the cost of construction
This code change will not increase the cost of construction. It clarifies the original intent of the code and is likely to save
money in the long run as it makes misinterpreting the existing code less likely.
.
RB235-16 :
TABLE R602.10.3KEITH11137
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The committee felt this change added important bracing methods into the table and expands the
available options.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
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TABLE R602.10.3 (3)
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY
b
· SOIL CLASS D · WALL HEIGHT
= 10 FEET · 10 PSF FLOOR DEAD
MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS REQUIRED ALONG
LOAD · 15 PSF ROOF/CEILING
a,f
EACH BRACED WALL LINE
DEAD LOAD · BRACED WALL
LINE SPACING ≤ 25 FEET
Methods
DWB,
SFB,
Braced
PBS,
Seismic
Methods
Story
Wall Line Method Method PCP, Method
Design
CS-WSP,
d
Location
Length
LIB
GB
HPS,
WSP
Category
CS-G, CS-PF
c
(feet)
ABW,
PFH,
PFG CSe
SFB
10
2.5
2.5
2.5
1.6
1.4
20
5.0
5.0
5.0
3.2
2.7
30
7.5
7.5
7.5
4.8
4.1
40
10.0
10.0
10.0
6.4
5.4
50
12.5
12.5
12.5
8.0
6.8
10
NP
4.5
4.5
3.0
2.6
20
NP
9.0
9.0
6.0
5.1
C
30
NP
13.5
13.5
9.0
7.7
(townhouses
only)
40
NP
18.0
18.0
12.0
10.2
50
NP
22.5
22.5
15.0
12.8
10
NP
6.0
6.0
4.5
3.8
20
NP
12.0
12.0
9.0
7.7
30
NP
18.0
18.0
13.5
11.5
40
NP
24.0
24.0
18.0
15.3
50
NP
30.0
30.0
22.5
19.1
10
NP
2.8
2.8
1.8
1.6
20
NP
5.5
5.5
3.6
3.1
30
NP
8.3
8.3
5.4
4.6
40
NP
11.0
11.0
7.2
6.1
50
NP
13.8
13.8
9.0
7.7
10
NP
5.3
5.3
3.8
3.2
20
NP
10.5
10.5
7.5
6.4
D0
30
NP
15.8
15.8
11.3
9.6
40
NP
21.0
21.0
15.0
12.8
50
NP
26.3
26.3
18.8
16.0
10
NP
7.3
7.3
5.3
4.5
20
NP
14.5
14.5
10.5
9.0
30
NP
21.8
21.8
15.8
13.4
40
NP
29.0
29.0
21.0
17.9
50
NP
36.3
36.3
26.3
22.3
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
a. Linear interpolation shall be permitted.
b. Wall bracing lengths are based on a soil site class "D." Interpolation of bracing length between the Sds values associated
with the seismic design categories shall be permitted when a site-specific Sds value is determined in accordance with Section
1613.3 of the International Building Code.
c. Where the braced wall line length is greater than 50 feet, braced wall lines shall be permitted to be divided into shorter
segments having lengths of 50 feet or less, and the amount of bracing within each segment shall be in accordance with this
table.
d. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table
R602.3(1) for exterior sheathing or Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not
exceed 8 inches.
e. Method CS-SFB does not apply in Seismic Design Categories D0 , D1 and D2 .

2016 ICC PUBLIC COMMENT AGENDA

Page 1850

f. Methods ABW, PFH, and PFG may be used in conjunction with any bracing method permitted above and shall contribute to
the amount of bracing assigned to that bracing method. When used alone in a braced wall line without any other bracing
method, they shall be assigned the braced wall line lengths provided for Method WSP.
Commenter's Reason: Methods ABW, PFH, and PFG are narrow/portal frame bracing methods and, as described in the text
of the IRC, are permitted to be used with any bracing method for wind or seismic applications. They contribute bracing to the
required bracing length for the primary bracing method in the braced wall line where they are used.
This Public Comment added Methods ABW, PFH, and PFG to the table heading along with the clarification of the footnote, to
clarify the proper use of the three narrow/portal frame methods. This Public Comment is similar to RB232, where the same
three narrow wall methods were placed in the column headings of the wind table. RB235 is the Seismic version of that table.
I ask you to please modify the existing approved code change proposal to correct these errors.

Public Comment 2:
Proponent : Randy Shackelford, representing Simpson Strong-Tie (rshackelford@strongtie.com) requests Approve
as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
TABLE R602.10.3 (3)
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY
· SOIL CLASS Db· WALL HEIGHT
= 10 FEET · 10 PSF FLOOR DEAD
MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS REQUIRED ALONG
LOAD · 15 PSF ROOF/CEILING
EACH BRACED WALL LINEa,f
DEAD LOAD · BRACED WALL
LINE SPACING ≤ 25 FEET
Methods
DWB,
Braced
SFB,
Seismic
Methods
Methods
Story
Wall Line Method Method PBS,
CS-WSP,
Design
WSP, ABW, PFH, and
Location
Length
LIBd
GB
PCP,
e
Category
PFG
CS-G, CS-PF
c
(feet)
HPS,
CSSFBe
10
2.5
2.5
2.5
1.6
1.4
20
5.0
5.0
5.0
3.2
2.7
30
7.5
7.5
7.5
4.8
4.1
40
10.0
10.0
10.0
6.4
5.4
50
12.5
12.5
12.5
8.0
6.8
10
NP
4.5
4.5
3.0
2.6
20
NP
9.0
9.0
6.0
5.1
C
(townhouses
30
NP
13.5
13.5
9.0
7.7
only)
40
NP
18.0
18.0
12.0
10.2
50
NP
22.5
22.5
15.0
12.8
10
NP
6.0
6.0
4.5
3.8
20
NP
12.0
12.0
9.0
7.7
30
NP
18.0
18.0
13.5
11.5
40
NP
24.0
24.0
18.0
15.3
50
NP
30.0
30.0
22.5
19.1
10
NP
2.8
2.8
1.8
1.6
20
NP
5.5
5.5
3.6
3.1
30
NP
8.3
8.3
5.4
4.6
40
NP
11.0
11.0
7.2
6.1
50
NP
13.8
13.8
9.0
7.7
10
NP
5.3
5.3
3.8
3.2
20
NP
10.5
10.5
7.5
6.4
30
NP
15.8
15.8
11.3
9.6
D0
40
NP
21.0
21.0
15.0
12.8
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50
10
20
30
40
50

NP
NP
NP
NP
NP
NP

26.3
7.3
14.5
21.8
29.0
36.3

26.3
7.3
14.5
21.8
29.0
36.3

18.8
5.3
10.5
15.8
21.0
26.3

16.0
4.5
9.0
13.4
17.9
22.3

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
a.

Linear interpolation shall be permitted.

b. Wall bracing lengths are based on a soil site class "D." Interpolation of bracing length between the Sds values associated
with the seismic design categories shall be permitted when a site-specific Sds value is determined in accordance with Section
1613.3 of the International Building Code .
c. Where the braced wall line length is greater than 50 feet, braced wall lines shall be permitted to be divided into shorter
segments having lengths of 50 feet or less, and the amount of bracing within each segment shall be in accordance with this
table.
d. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table
R602.3(1) for exterior sheathing or Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not
exceed 8 inches.
e.

Method Methods PFG and CS-SFB does do not apply in Seismic Design Categories D 0 , D 1 and D 2 .

f. Methods ABW, PFH, and PFG may be used in conjunction with any When more than one bracing method permitted above
and shall contribute to the amount of bracing assigned to that bracing method. When is used alone in a braced wall line
without any other bracing method, they mixing methods shall be assigned the braced wall line lengths provided for Method
WSP in accordance with Section R602.10.4.1.
R602.10.4.1 Mixing methods. Mixing of bracing methods shall be permitted as follows:
1. Mixing intermittent bracing and continuous sheathing methods from story to story shall be permitted.
2. Mixing intermittent bracing methods from braced wall line to braced wall line within a story shall be permitted. In
regions within Seismic Design Categories A, B and C where the ultimate design wind speed is less than or equal to 130
mph (58m/s), mixing of intermittent bracing and continuous sheathing methods from braced wall line to braced wall line
within a story shall be permitted.
3. Mixing intermittent bracing methods along a braced wall line shall be permitted in Seismic Design Categories A and B,
and detached dwellings in Seismic Design Category C, provided the length of required bracing is determined in
accordance with Table R602.10.3(1) or R602.10.3(3) is using the highest value of all intermittent bracing methods
used.
4. Mixing of continuous sheathing methods CS-WSP, CS-G and CS-PF along a braced wall line shall be permitted.
Intermittent methods ABW, PFH and PFG shall be permitted to be used along a braced wall line with continuous
sheathed methods, provided the length of required bracing for that braced wall line is determined in accordance with
Table R602.10.3.(1) or R602.10.3(3) using the highest value of the bracing methods used.
5. In Seismic Design Categories A and B, and for detached one- and two-family dwellings in Seismic Design Category C,
mixing of intermittent bracing methods along the interior portion of a braced wall line with continuous sheathing
methods CS-WSP, CS-G and CS-PF along the exterior portion of the same braced wall line shall be permitted. The
length of required bracing shall be the highest value of all intermittent bracing methods used in accordance with Table
R602.10.3(1) or R602.10.3(3) as adjusted by Tables R602.10.3(2) and R602.10.3(4), respectively. The requirements of
Section R602.10.7 shall apply to each end of the continuously sheathed portion of the braced wall line.
Commenter's Reason: We think that it shows favoritism toward certain bracing methods when only one method is added to
the bracing length table, and not all applicable bracing methods.
So we are proposing to also add methods ABW, PFH, and PFG to the WSP column heading, since these are considered
intermittent bracing methods and their length of bracing would be the same as a WSP panel, since that was the basis for the
testing that originally evaluated these methods. Footnote e is revised to include Method PFG because PFG is only permitted in
Seismic Design Categories A, B, and C per Section R602.10.6.3. We further revise the proposed Footnote f to point out to the
code user that the methods can be combined as long as the requirements of Section R602.10.4.1 are met. Pointing to the
general requirements on combining all methods seems better than only showing what is permitted for three methods.
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In writing this public comment, we did notice one area of Section R602.10.4.1 which could use improving. That is the case
where intermittent ABW, PFH, or PFG methods are mixed with continuous methods (CS-WSP, CS-G, and CS-PF). The issue is
that the intermittent ABW, PFH, and PFG methods have their length of bracing based on the intermittent WSP method. The
continuous methods require a shorter length of bracing because their basis is assumed to be stronger than the WSP method. If
the intermittent narrow methods are combined with the stronger continuous methods and the bracing lengths are based on the
continuous method, there will be an insufficient amount of bracing. So a method is proposed that is exactly thes same as used
in paragraphs #3 above and #5 below this one, where the bracing amount has to be based on the weaker method. This is
intended to be exactly the same wording as we propose on our public comment to RB232, but is repeated here in case that
proposal is not accepted.
We think this makes an improvement to the code by listing all the applicable bracing methods in the column heading for the
seismic bracing length table, giving the user guidance on when all the methods can be combined, and adding the correct
method for determining the length of bracing when certain methods are combined.

RB235-16
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RB242-16
IRC: , R602.10.5.2, R602.10.5.3 (New).
Proposed Change as Submitted
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org)
2015 International Residential Code
Revise as follows:
R602.10.5.2 Partial credit for intermittent bracing. No change to text.
Add new text as follows:
R602.10.5.3 Partial credit for CS-WSP. For Method CS-WSP in Seismic Design Categories A, B and C, panels between 20
and 24 inches (508 mm and 610 mm) in length shall be considered a braced wall panel and shall be permitted to partially
contribute toward the required length of bracing in Tables R602.10.3(1) and R602.10.3(3), and the contributing length shall be
determined from Table R602.10.5.3.
TABLE R602.10.5.3
a
PARTIAL CREDIT FOR CS-WSP LESS THAN FULL LENGTH WITH 8- AND 9-FOOT WALLS
Wall Height
(ft)

Length of Full Height Method
CS-WSP Panel
(in.)

Adjacent to a Clear Opening
Height
(in.) or less

Contributing Length of Braced
Wall Panel (in.)

8 or 9

24

<60

24

64

22

68

20

72

18

76

16

80

14

<60

20

64

18

68

16

72

15

76

13

80

11

20

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
a. Linear interpolation shall be permitted.
Reason: In order to meet the owners' and/or designers' aesthetic requirements for homes built on narrow building lots,
architects and home designers often have a difficult time placing the correct amount of bracing in the front and back sides of
these structures. It is often difficult to find useable full-height segments that can be counted as bracing segments between
garage doors, entrance ways, bump-outs and windows.
Certainly narrow segments, shorter than required for bracing, do contribute somewhat to the strength of the walls they are a
part of. For a number of years, the IRC has recognized this for segmented shear walls as can be seen in current Table
R602.10 5.2, which permits narrower segments to be used at bracing for some length less than their measured length. Based
on full-scale testing, these lengths are reduced to accommodate the reduced stiffness of the narrow segments and ensure that
the reduced lengths work to supplement the shear resistance of those segments that do meet the prescribed height to length
ratios.
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APA conducted full-scale testing for continuously sheathed wood structural panels (Method CS-WSP) in a similar manner as
the development of the published provisions for Method CS-WSP walls. The results of this testing is provided in the proposed
new Table R602.10.5.3 above. Interested parties can download a free copy of the APA test reports covering this testing (APA
Reports T2012L-16 and T2012L-30) at :
http://www.apawood.org/Data/Sites/1/documents/technicalresearch/t2012-16(l)-narrow-wall-bracing.pdf
http://www.apawood.org/Data/Sites/1/documents/technicalresearch/t2012-30(l)-8-foot-narrow-wall-bracing.pdf
The proposed table permits continuously sheathed segments as narrow as 20 inches to be used for bracing at a reduced
length. The table provides reduced lengths based on the opening size to ensure stiffness compatibility with traditional braced
wall methods.
We encourage the committee to provide this additional tool for continuously-sheathed structures for the builder, designer,
architect and engineer trying to prescriptively brace these difficult situations.

Cost Impact: Will not increase the cost of construction
The proposed change will not increase the cost of construction and may provide opportunities for builders and designers to
decrease costs due to use of more efficient design and construction strategies.
RB242-16 :
R602.10.5.2KEITH11123
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: While the committee felt that the narrow panels would provide some partial contributions there is not enough
data provided to justify the proposed amounts.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org); Borjen
Yeh (borjen.yeh@apawood.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R602.10.5.3 Partial credit for CS-WSP. For Method CS-WSP in Seismic Design Categories A, B and C, panels between 20
and 24 inches (508 mm and 610 mm) in length shall be considered a braced wall panel and shall be permitted to partially
contribute toward the required length of bracing in Tables R602.10.3(1) and R602.10.3(3), and the contributing length shall be
determined from Table R602.10.5.3. Partial credit for Method CS-WSP shall not be applied to either end of a braced wall line.
Commenter's Reason: At the mid-year meeting this proposal was denied because of insufficient data. The specific issue
was that only restrained braced wall panels had been tested and that unrestrained panels should be tested as well.
Supplemental testing was conducted on unbraced eight-foot high wall assemblies with a pair of 20-inch narrow wall segments
next to two 80-inch high man-door openings. In the original tests this was the assembly most impacted by the narrow wall
configuration. As such, this was the basis of our additional test comparison. The results of this supplemental testing showed
that the unrestrained 20-inch-long walls contributed over 18 inches of bracing each to the whole braced wall line. As
the contribution to the bracing length in the original proposal is only providing 11 inches of bracing for this configuration, it can
be seen that the proposed change is conservative for both restrained and unrestrained wall lines. The results of this testing
can be seen in APA LAb Report T2016L-24. (Copies can be obtained at APA Lab Report T2016-24L
(https://www.apawood.org/Data/Sites/1/documents/technicalresearch/t2016-24L.pdf).)
To further relieve concerns voiced about the suitability of such reduced length panels to sufficiently anchor the ends of a
braced wall line, a limitation was added to the charging statement for the narrow wall adjustments from being used at the ends
of braced wall lines, thus eliminating this concern.
We ask the body to overturn the committees action as we have conducted the additional tests requested and addressed
the concern over braced wall-line restraint.
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Proponent : Randy Shackelford, Simpson Strong-Tie Co., representing Simpson Strong-Tie
(rshackelford@strongtie.com) requests Disapprove.
Commenter's Reason: We believe the IRC Committee was correct to Disapprove this code change proposal.
However, in case the proponent puts in a Public Comment for approval or approval as modified, we wanted to lay out our
arguments on why this proposal should be disapproved.
1. Our primary objection was in how the proponent analyzed the data to support their change. Their reduction factors were
strictly based on load at deflection. The proponent states that the load of the narrow panels for partial credit was determined in
accordance with ICC-ES AC130. However, AC130 states in Section 5.2.1 "Allowable Stress Design: The Allowabe Stress
Design (ASD) load for the test sample shall be the lesser of the allowable loads based on a drift limit, strength limit, or
calculation limit, determined as follows:"
So we analyzed the test data based on the strength limit state and found MUCH lower adjustment factors should have been
used. In fact, the adjustment factor would be less in 6 of the 8 cases, with several being significantly less. The two adjustment
factors are shown in the table below:
Load Case

8' Walls
Reduction used, based on Reduction based on
deflection
strength

9' walls
Reduction used, based on Reduction based on
deflection
strength

24' panels with
0.68
0.47
0.58
0.40
doors
24" panels with
1.17 (1.0 used)
0.84
1.10 (1.0 used)
0.87
windows
20" panels with
0.56
0.58
0.71
0.41
doors
20" panels with
1.10 (1.0 used)
0.87
1.04 (1.0 used)
1.29
windows
This alone is enought to show that the proposed reduced length of panels and their "partial credit length" are not correct.
2. Our second objection is that these narrow panels were tested always combined with a fully compliant 4' wide braced wall
panel. We think to truly evaluate the deflection and strength capacity of these narrow walls, they should be tested by
themselves. We strongly believe that the inclusion of the 4' wide panel combined with the narrow panels greatly increases the
combined stiffness and does not properly show the stiffness of the narrow panel itself. Further, there are no requirements in
this code change that these narrow panels be combined with a minimum number of 4' panels in the wall, which would at least
ensure the wall is closer to what was tested.
3. The bracing amounts in the IRC rely on the addition of gypsum board to provide the required strength. This test program
does not evaluate the effect of the narrow panels on the contribution of the gypsum board, which is assumed to contribute 100
plf. Gypsum sheathing is more sensitive to panel width than wood structural panels, which can be seen by its much more
restrictive aspect ratio limits in the AWC SDPWS design standard.
4. In the tests, holdowns were installed at one corner of the narrow panels, which should increase their capacity. However, for
the control tests that establish the baseline, holdowns were not installed at the corner of the 4' panel.
5. We calculate that the capacity of the holdowns used in this test were probably closer to 2000 pounds, not 800 pounds as
the code requires. The test report states that three Simpson 1/4" by 3" long SDS screws were used in the holdowns. Each
screw has a capacity of 672 pounds when resisting wind and seismic forces, and installed though a steel fixture.
We think most of these items alone would be enought to recommend disapproal of this code change, but taken together, they
make a very strong argument for upholding the Committee action of Disapproval.
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RB251-16
IRC: R609.1.
Proposed Change as Submitted
Proponent : Thomas Bren, representing Thomas Bren Homes, Inc.
2015 International Residential Code
R609.1 General. This section prescribes performance and construction requirements for exterior windows and doors installed
in walls. Windows and doors shall be installed and flashed in accordance with the fenestration manufacturer's written
instructions. Window and door openings shall be flashed in accordance with Section R703.4. Written installation instructions
shall be provided by the fenestration manufacturer for each window or door. A means shall be utilized, such as an air cavity or
free-draining material located around the perimeter of the assembly inside of the nailing flange, for draining incidental moisture
from the assembly to pan flashing that drains to the exterior.
Reason: Add new language to clarify the intent, and enhance the effectiveness, of proper window installation requirements.
Moisture is the most significant factor in the deterioration of buildings, and window assemblies are the most vulnerable to
moisture infiltration. The existing code language does not have specific, enforceable code language to require maintaining an
effective drainage plane around window assemblies. For all points of moisture intrusion to be eliminated, the workmanship
must be perfect. However, even a perfectly flashed and caulked window will suffer degradation over time due to environmental
conditions. For this reason, it is necessary to incorporate some redundancy in the process. It is inevitable that some moisture
will enter the window frame opening. This moisture must be allowed to escape from the assembly to avoid structural damage
and mold growth. When the area behind the nailing flange is obstructed, the blockage itself or capillarity will restrict drainage.
An air space or free draining material in a window assembly, behind the water shedding surface, is an excellent way to provide
good drainage and convective air flow for drying. This can be accomplished by installing a barrier to prevent insulation or other
materials from reaching the interior side of the nailing flange or installing a material that allows free draining and air movement.
This air space or free draining material will be less exposed to the elements and linear expansion, allowing it to last longer than
exterior caulking, etc. This method has been tested under extreme conditions and proven to be effective.
Bibliography: Research Highlights, Technical Series 03-124, CMHC
Keeping Walls Dry - Parts 1 & 2, CMHC, Dale Kerr - P. Eng.

Cost Impact: Will increase the cost of construction
Depending upon the methods used, there may be a slight increase in the cost of compliance due to labor and a small amount of
materials. However, the benefits of ensuring moisture drainage and reducing the potential for structural damage and mold
growth far outweigh the minor costs that may be involved.
The cost impact of this additional step to install a method to stop insulation or other material from reaching the interior side of
the nailing flange, including material and labor, can be expected to add between $10 - $20 per window opening. This is
contingent upon the size of the opening, but in most cases will fall into this range. This cost is a fraction of that applied to the
remediation required for a system which fails.
The following are examples of remediation costs that would be avoided based on feedback from builders, remodelers, and
construction experience:
Initial site visit: $200 - $500
R&R of single unit: $1,500 - $5,000
R&R of multiple units with extensive damage has ranged from thousands of dollars to exceeding the value of the structure.

RB251-16 :
R609.1BREN12821
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The initial proposal is in the wrong place, it should be in R703.4. But more importantly this could be in
conflict with the manufacturer's instruction and the committee encourages the proponent to work with interested parties and bring
this back as a public comment.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Thomas Bren, representing Thomas Bren Homes, Inc. (tbren@thomasbrenhomes.com) requests
Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Residential Code
R703.4 Flashing. Approved corrosion-resistant flashing shall be applied shingle-fashion in a manner to prevent entry of water
into the wall cavity or penetration of water to the building structural framing components. Self-adhered membranes used as
flashing shall comply with AAMA 711. Fluid-applied membranes used as flashing in exterior walls shall comply with AAMA 714.
The flashing shall extend to the surface of the exterior wall finish. Approved corrosion-resistant flashings shall be installed at
the following locations:
1. Exterior window and door openings. Flashing at exterior window and door openings shall extend to the surface of the
exterior wall finish or to the water-resistive barrier complying with Section 703.2 for subsequent drainage. Mechanically
attached flexible flashings shall comply with AAMA 712. Flashing at exterior window and door openings shall be
installed in accordance with one or more of the following:
1.1.The fenestration manufacturer's installation and flashing instructions, or for applications not addressed in the
fenestration manufacturer's instructions, in accordance with the flashing manufacturer's instructions. Where
flashing instructions or details are not provided, pan flashing shall be installed at the sill of exterior window and
door openings. Pan flashing shall be sealed or sloped in such a manner as to direct water to the surface of the
exterior wall finish or to the water-resistive barrier for subsequent drainage. Openings using pan flashing shall
incorporate flashing or protection at the head and sides. Where flashing instructions or details are not
provided and pan flashing is installed, openings shall maintain unobstructed free drainage around the
perimeter of the assembly inside the nailing flange location.
2. In accordance with the flashing design or method of a registered design professional.
3. In accordance with other approved methods.
4. At the intersection of chimneys or other masonry construction with frame or stucco walls, with projecting lips on both
sides under stucco copings.
5. Under and at the ends of masonry, wood or metal copings and sills.
6. Continuously above all projecting wood trim.
7. Where exterior porches, decks or stairs attach to a wall or floor assembly of wood-frame construction.
8. At wall and roof intersections.
9. At built-in gutters.
Commenter's Reason: Code Action Committee directed movement of the proposal to Chapter 703.4 and the Committee
encouraged the proponent to work with interested parties and bring this back as a public comment. . Proposal has been
modified and relocated to eliminate potential conflict with manufacturer instructions. Positive testimony in support of the
proposal was made at the Code Action Hearing.
Original Reason language modifed as follows:
Add new language to enhance the water drainage of pan flashed windows and to allow energy code requirements and pan
flashing to co-exist. The energy code requires the space between the window/door jambs and framing shall be sealed. Window
installers almost exclusively use expanding foam as the sealant. When the expanding foam, or any other sealant, reaches to
the exterior nailing flange, it blocks the free drainage of water to the exterior and invites water to collect and wick to the interior.
Maintaining an unobstructed air space around the perimeter of the pan flashing system will greatly enhance proper water
drainage, allow convective air flow for drying, and avoid water infiltration. This can be accomplished by installing a barrier to
prevent expanding foam, insulation or other sealant material from reaching the interior side of the nailing flange. There are
effective and economical methods available to accomplish this.
Unobstructed drainage is essential to the functioning of pan flashing. The existing pan flashing code language does not have
specific, enforceable language to require maintaining an unobstructed air space drainage plane around window assemblies.
This code change does not interfere or override the window manufacturer's specific installation instructions. This code change
pertains to where neither the window manufacturer nor the pan flashing manufacturer provide instruction and existing code
prescribes that a pan flashing system is utilized.
Cost Impact: This will not increase the cost.
When manufacturer's instructions are absent and thus pan flashing is installed, this change requires an installer to maintain an
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air space in the same manner as most manufacturer's instructions already require. This change prevents an installer from
using the lack of instructions to "skip a step". The methods, time, and material incurred complying with manufacturer's
instructions to maintain an air space are the same methods, time, and material required by this change.
The benefits of the change are improved pan flashing drainage performance and reduction of remediation costs associated
with water intrusion, which can range anywhere from $500 to exceeding the value of the structure.

Bibliography: Research Highlights, Technical Series 03-124, CMHC
Keeping Walls Dry - Parts 1 & 2, CMHC, Dale Kerr - P. Eng.
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RB252-16
IRC: R609.1.
Proposed Change as Submitted
Proponent : Jay Crandell, ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
2015 International Residential Code
Revise as follows:
R609.1 General. This section prescribes performance and construction requirements for exterior windows and doors installed
in walls. Windows and doors shall be installed and flashed in accordance with the fenestration manufacturer's written
instructions or other approved methods. Window and door openings shall be flashed in accordance with Section R703.4.
Written installation instructions shall be provided by the fenestration manufacturer for each window or door.
Reason: The concept of "other approved methods" is used more than 60 times in the I-codes for applications including fire
protection, structural matters, installation instructions, plumbing, water proofing, and many others. In addition, the need for
other approved fenestration anchoring methods are recognized in Section R609.7.1 and serveral different approved methods
of flashing are included in Section R703.4. Furthermore, window manufacturer installation instructions often require other
approved methods for installation, recognize their necessity, or place responsibility for suitability of any installation method
(including those in the installation instruction) on the user. Consequently, this proposal is consistent with these specific
intentions and realities, makes the intent more transparent, and better enables the market to use other approved methods of
installation when needed or when more appropriate for a given application.
To further justify and support the need for this proposal, the following are a few representative quotes from window
manufacturer installation instructions, including some of the leading window manufacturers (names are purposely not
disclosed):
"These instructions should meet or exceed window installation codes and regulations...may not be sufficient for codes in
your particular area or application"
"Not all window types may be installed into every wall condition in all areas..."
"These instructions are not intended to advise on structural requirements for any given installation."
"Actual conditions found in buildings vary greatly. There may be cases where substantial additional considerations and
precautions may be required..."
"The selection of fasteners for use in the installation is the responsibility of the installer...When necessary an engineer
should be consulted to ensure structural integrity..."
"Building designs, construction methods, building materials, and site conditions unique to your project may require an
installation method different from these insttructions and/or additional care. Determining the appropriate installation
method is the responsibility of you, your architect, or construction professional"
Clearly, the intention is to rely on other approved methods in many cases and it is often a responsibility assigned to the users of
the product and the code. Thus, the code should explicitly recognize use of other approved methods for window installation
and this also will serve to prevent ad-hoc decisions on window installation that otherwise occur without any consideration of
approved methods. There are many reputable sources available to characterize approved methods of installation including
engineered designs, research/testing reports by approved sources or approved agencies, code evaluation reports, DOE
Building America program guidance reports and details, ASTM E2112, and various other sources for good practice in the
recognized literature.

Cost Impact: Will not increase the cost of construction
The proposal will expand legitimate options for window installation as needed.
RB252-16 :
R609.1CRANDELL12582
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt that the current language is clear that the attachment of windows and doors is the
responsibility of the manufacturer. If the proposed language were added it would put more responsibility on the building official.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R609.1 General. This section prescribes performance and construction requirements for exterior windows and doors installed
in walls. Written installation instructions shall be provided by the fenestration manufacturer for each window and door. Windows
and doors shall be installed and flashed in accordance with the fenestration manufacturer's written instructions or other
approved methods. Window and door openings shall be flashed in accordance with Section R703.4. Written installation
instructions shall be provided by the fenestration manufacturer for each window or door.
Commenter's Reason: This PC places the requirements in a proper hierarchy for compliance and enforcement by moving the
existing last sentence to the position of the second sentence of the paragraph. Thus, the logical order of requirements is as
follows: (1) installation instructions must be provided by the window manufacturer, (2) those instructions must be followed or an
alternative approved method, and (3) flashing must comply with Section R703.4 since Section R609 addresses support and
anchorage. This approach addresses one of the concerns with the original proposal in that it was unclear if the original
proposal could be interpreted such that a window manufacturer would not need to provide a written instruction (for at least one
method of installation) if an other approved method was being used instead. This public comment makes it clear that the
fenestration manufacturer is always required to provide written instructions, even if an alternative method of installation is
used. This also addresses the committee reason statement such that using the window manufacturer's instruction is
automatically considered approved (meets code). Thus, as with any other application of alternative means and methods per
Section R104.11, the code official only needs to request supporting documentation (research report, code evaluation report,
engineered design, etc.) if an alternate means of installation is being used.
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Submitted.
Commenter's Reason: This proposal had broad support from the floor at the code hearing, including leading builders,
manufacturers, and installers. This proposal will not put additional responsibility on code officials that is not already "hidden" in
manufacturer installation instructions that recognize the need for alternative methods for many situations. In addition, it is a
code official's privileged responsibility per Section R104.11 of the code to ensure that other means and methods are available
to allow for innovation and flexibility in meeting the intent of the code. Without the exercise of this responsibility, the regulatory
process creates a roadblock to innovation and practical solutions where needed. There are code evaluation processes and
reports available to support the code official's determination as is common for many other alternative means and methods of
construction. Refer to the reason statement with the original proposal for additional information justifying this public comment.
RB252-16
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RB253-16
IRC: R609.1.
Proposed Change as Submitted
Proponent : Jeff Inks, Window & Door Manufacturers Association, representing Window & Door Manufacturers Association
(jinks@wdma.com)
2015 International Residential Code
R609.1 General. This section prescribes performance and construction requirements for exterior windows and doors installed
in walls. Windows and doors shall be installed and flashed anchored in accordance with the fenestration manufacturer's
written instructions Section R609.7 . Window and door openings shall be flashed in accordance with Section R703.4. Written
installation Installation instructions shall be provided by the fenestration manufacturer for each window or door.
Reason: The long standing intent of Section R609 is to provide the appropriate performance and construction requirements for
window and door products, and anchoring requirements with respect to the installation of them. As the general provision for
Section R609, R609.1 should make that clear and for further clarification, make clear that flashing requirements for the window
and door opening are provided in Chapter 7 Wall Coverings where they belong. As currently written, the inclusion of flashing
requirements in this section is not necessary and more importantly conflicts with the provisions of Section R703.4 which does
not restrict builders from using other proper flashing installation methods in addition to those included in the manufacturer's
instructions when those instructions may not cover a particular installation aspect/s. This proposal corrects that and brings the
general provisions of R609.1 back in-line with the intent of Section R609 on the whole by clarifying anchoring must comply with
Section R609.7 and flashing of the opening with Section R703.4. The requirement that manufacturers must provide installation
instructions remains and more clearly reflects how installation instructions are being provided by manufacturers.
Cost Impact: Will not increase the cost of construction
This revision eliminates the conflict in flashing requirements created by the inclusion of them in Section 609.1. It does not add
any new provisions and will actually reduce the cost of construction in some cases by ensuring the full range of flashing
installation options are availed to builders as intended.
RB253-16 :
R609.1INKS13358
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt that requiring the fenestration manufacturer's written instructions should remain in the
code. The current code language has resulted in improved performance as regards moisture intrusion.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jeff Inks, representing WDMA (jinks@wdma.com) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Residential Code
R609.1 General. This section prescribes performance and construction requirements for exterior windows and doors installed
in walls. Windows and doors shall be installed anchored in accordance with Section R609.7 the fenestration manufacturer's
written instructions. . Window and door openings shall be flashed in accordance with Section R703.4. Installation Written
installation instructions shall be provided by the fenestration manufacturer for each window or door.
Commenter's Reason: The original proposal was intended to accomplish several things, primarily to clarify the intent of
section R609, correct the conflict that it creates with the flashing provisions in Chapter 7, and to update the requirements for
installation instructions to better reflect how they are now made available by manufacturers.
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However, concerns were raised that manufacturers would not be required to provide written installation instructions with every
window. The modification proposed by this public comment addresses that concern by restoring the existing provisions for
installation instructions and it simply clarifies the intent of this section by eliminating the conflict in window and door flashing
requirements that is created by "and flashed" in accordance with the fenestration manufacturer's written installation instructions
in the second sentence of the current IRC Section 609.1.
As currently written, the inclusion of "and flashed" in this section restricts flashing installation to be only in accordance with the
fenestration manufacturers written installation instructions. That conflicts with the flashing requirements in Chapter 7 Wall
Coverings (where flashing provisions belong) that Section 609.1 subsequently directs the user to, as well as conflicting with
their intent, which is to not restrict builders from using other approved flashing installation methods as an alternative to those
included in the fenestration manufacturer's instructions when those instructions may not cover a particular installation aspect/s.

RB253-16
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RB257-16
IRC: R609.4, R609.4.1 (New).
Proposed Change as Submitted
Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety
2015 International Residential Code
R609.4 Garage doors. No change to text.
Add new text as follows:
R609.4.1 Garage door labeling. Garage doors shall be labeled with a permanent label identifying the garage door
manufacturer, the garage door model/series number, the positive and negative design wind pressure rating, the installation
instruction drawing reference number, and the applicable test standard.
Reason: This proposal is one of several that are addressing labeling of critical components of the building envelope. The
primary purpose of this code change is to require that garage doors have a permanent label that provides a way for building
owners, homeowners, and others to be able to determine their performance characteristics after the building has been
occupied. The 2015 IRC does not require any type of label for garage doors. For products that don't have permanent labels, it
becomes nearly impossible for the owner to determine the structural wind load resistance and/or energy efficiency of the
garage doors after they've occupied the building. This proposal would simply require some type of permanent marking on the
garage door indicating the manufacturer and model/series number, and performance characteristics so that the specific
performance characteristics could be retrieved at a later date.
For the past 10-15 years, there has been a push towards considering sustainability in the way our buildings are constructed in
this country. If this goal is to be successful and building owners and occupants increasingly want more information about the
sustainability of the buildings they occupy, they need to be provided with information needed to determine how critical
components are expected to perform in the buildings they use. Garage doors are important components of the building
envelope and their performance is critical in preventing wind and water infiltration as well as to maintaining the overall structural
integrity of the building.
Some manufacturers already include permanent labels on their products that provide traceability to the manufacture and the
product characteristics. The Florida Building Code has required this type of label since the 2007 edition and has continued to
require it in subsequent editions. The following is the relevant text from the 5th Edition (2014) Florida Building Code,
Residential:
R612.4.1 Garage door labeling. Garage doors shall be labeled with a permanent label provided by the garage door
manufacturer. The label shall identify the garage door manufacturer, the garage door model/series number, the positive and
negative design pressure rating, indicate impact rated if applicable, the installation instruction drawing reference number, the
Florida Product Approval or Miami-Dade Product Approval number if applicable, and the applicable test standards. The
required garage door components for an approved garage door assembly may be indicated using a checklist form on the label.
If a checklist format is used on the label, the door installer or the garage door manufacturer shall mark the selected components
on the checklist that are required to assemble an approved garage door system. The installation instructions shall be provided
and available on the job site.
Another consideration is that insurance incentives are now being offered in some states for homes, new and existing, that
comply with certain levels of the Fortified program administered by IBHS. The Fortified program is a set of engineering and
building standards designed to help strengthen new and existing homes through system-specific building upgrades to minimum
building code requirements that will reduce damage from specific natural hazards. Fortified offers three different levels of
designation (bronze, silver, and gold) depending on the extent of the recommended "upgrades" to the building's wind
resistance. To qualify for a designation, the home has to be inspected. Without a permanent label indicating the manufacturer
and product model/series number, the performance characteristics often cannot be determined, and certain Fortified
designations become difficult or impossible to be given.
Approval of this proposal will assure, going forward, that new or replaced garage doors will be labeled such that building
owners and those considering the purchase of buildings with these products will be able to obtain information necessary for
determining the expected performance of these critical components of the building envelope.

Cost Impact: Will increase the cost of construction
Will impact cost on some manufacturers. The code does not currently require a permanent label. However, some garage door
manufacturers voluntarily apply a permanent label that identifies the critical performance characteristics. There will be no cost
impact to those manufacturers.
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RB257-16 :
R609.4.1 (NEW)STAFFORD12123
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt this was to restrictive in that the reason statement indicates it is intended for high wind
regions only but the language would require it for all garage doors. There is a need for identifying the wind load rating where the
doors are in high wind regions.
Assembly Action:

None
Individual Consideration Agenda

Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety; Joseph Hetzel
(Jhetzel@thomasamc.com) requests Approve as Submitted.
Commenter's Reason: IBHS requests this proposal to be approved as originally submitted. The IRC Building committee
disapproved this proposal on the basis that they thought the reason statement indicated it was intended only for high wind
regions but the proposal would apply to all garage doors. They also noted that there was a need to identify the wind load rating
of garage doors in high wind regions. This proposal doesn't change any of the testing requirements for garage doors. Section
R609.4 of the 2015 IRC requires all garage doors to be tested in accordance with ASTM E 330 or DASMA 108, not just thos
installed in high wind regions.
2015 IRC:
R609.4 Garage doors. Garage doors shall be tested in accordance with either ASTM E 330 or ANSI/DASMA 108, and shall
meet the acceptance criteria of ANSI/DASMA 108.
This proposal is simply requiring a permanent label. As indicated in our reason statement, insurance incentives are now being
offered in some states for homes, new and existing, that comply with certain levels of the Fortified program administered by
IBHS. The Fortified program is a set of engineering and building standards designed to help strengthen new and existing
homes through system-specific building upgrades to minimum building code requirements that will reduce damage from specific
natural hazards. Fortified offers three different levels of designation (bronze, silver, and gold) depending on the extent of the
recommended "upgrades" to the building's wind resistance. To qualify for a designation, the home has to be inspected.
Without a permanent label indicating the manufacturer and product model/series number, the performance characteristics often
cannot be determined, and certain Fortified designations become difficult or impossible to be given.
Approval of this proposal will assure, going forward, that new or replaced garage doors will be labeled such that building
owners and those considering the purchase of buildings with these products will be able to obtain information necessary for
determining the expected performance of these critical components of the building envelope.
IBHS worked directly with the garage door industry association (DASMA) to craft language for the IBC and IRC. Most of the
language regarding identification on the label was provided by DASMA. A representative of DASMA provided testimony in
support of this proposal.
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RB259-16
IRC: R202 (New), R609.6, R609.6.1, R609.6.2 (New).
Proposed Change as Submitted
Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety
2015 International Residential Code
Add new text as follows:
SECTION R202 DEFINITIONS
Impact Protective System Construction that has been shown by testing to withstand the impact of test missiles and that is
applied, attached, or locked over exterior glazing.
Revise as follows:
R609.6 Wind-borne debris protection. Protection of exterior windows and , glass doors , and doors with glass in buildings
located in wind-borne debris regions shall be in accordance with Section R301.2.1.2.
R609.6.1 Fenestration testing and labeling. Fenestration shall be tested by an approved independent laboratory, listed by
an approved entity, and bear a label identifying manufacturer, performance characteristics, and approved inspection agency to
indicate compliance with the requirements of the following specification(s):
1. ASTM E 1886 and ASTM E 1996; or
2. AAMA 506.
Add new text as follows:
R609.6.2 Impact protective systems testing and labeling Impact protective systems shall be tested for impact resistance
by an approved independent laboratory for compliance with ASTM E 1886 and ASTM E 1996. Impact protective systems shall
also be tested for design wind pressure by an approved independent laboratory for compliance with ASTM E 330. Required
design wind pressures shall be determined in accordance with Table R301.2(2) adjusted for height and exposure in
accordance with Table R301.2(3) or determined in accordance with ASCE 7. For the purposes of this section, design wind
pressures determined in accordance with ASCE 7 are permitted to be multiplied by 0.6.
Impact protective systems bear a label identifying the manufacturer, performance characteristics, and approved inspection
agency. Impact protective systems shall have a permanent label providing traceability to the manufacturer, product
designation, and performance characteristics. The permanent label shall be acid etched, sand blasted, ceramic fired, laser
etched, embossed or of a type that, once applied, cannot be removed without being destroyed.
Reason: This proposal is one of several that are addressing labeling of critical components of the building envelope. The
primary purpose of this code change is to require that impact protective systems (hurricane shutters) have a permanent label
that provides a way for building owners, homeowners, and others to be able to determine their performance characteristics
after the building has been occupied. The 2015 IRC does not require any type of label for impact protective systems. For
products that don't have permanent labels, it becomes nearly impossible for the owner to determine the structural wind load
resistance and impact resistance of the products after they've occupied the building. This proposal would simply require some
type of permanent marking on the impact protective system indicating the manufacturer and model/series number, and
performance characteristics so that the specific performance characteristics could be retrieved at a later date. The permanent
label would only need to provide traceability to the product. However, it could provide all the required information. If the
relevant information is not provided on a permanent label, a temporary removable label is required to be applied so that local
code officials can verify that the appropriate impact protective system was provided.
For the past 10-15 years, there has been a push towards considering sustainability in the way our buildings are constructed in
this country. If this goal is to be successful and building owners and occupants increasingly want more information about the
sustainability of the buildings they occupy, they need to be provided ways to be able to determine how critical components are
expected to perform in the buildings they use. Impact protective systems are important components of the building envelope
and their performance is critical to maintaining the overall structural integrity of the building.
Some manufacturers already include permanent labels on their products that provide traceability to the manufacture and the
product characteristics. The Florida Building Code has required a permanent label since the 2007 edition and has continued to
require it in subsequent editions. The following is the relevant text from the 5th Edition (2014) Florida Building Code,
Residential:
R615.1 Impact resistant coverings shall be tested at 1.5 times the design pressure (positive or negative) expressed in pounds
per square feet as determined by the Florida Building Code, Building Section 1609 for which the specimen is to be tested. The
design pressures, as determined from Section 1609 of the Florida Building Code, Building or ASCE 7, are permitted to be
multiplied by 0.6.
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R615.1.1 Impact resistant coverings shall be labeled in accordance with the provisions of Section R615.
R615.2. Labels. A permanent label shall be provided by the product approval holder on all impact resistant coverings.
Another consideration is that insurance incentives are now being offered in several states for homes, new and existing, that
comply with certain levels of the Fortified program administered by IBHS. The Fortified program is a set of engineering and
building standards designed to help strengthen new and existing homes through system-specific building upgrades to minimum
building code requirements that will reduce damage from specific natural hazards. Fortified offers three different levels of
designation (bronze, silver, and gold) depending on the extent of the recommended "upgrades" to the building's wind
resistance. To qualify for a designation, the home has to be inspected. Without a permanent label providing traceability to the
manufacturer and product, the performance characteristics often cannot be determined, and certain Fortified designations
become difficult or impossible to be given.
This proposal also provides some additional clarification for impact protective systems that is lacking in the IRC. New Section
R609.6.2 clarifies that impact protective systems also have to be capable of resisting the required design wind pressure as well
as the impact criteria. New language is added to clarify the relationship between design wind loads calculated in accordance
with ASCE 7-10 and the wind load testing requirements of ASTM E 330.
Approval of this proposal will assure, going forward, that new or replaced impact protective systems will be labeled such that
building owners and those considering the purchase of buildings with these products will be able to obtain information
necessary for determining the expected performance of these critical components used to protect the building envelope in
hurricane prone areas.

Cost Impact: Will increase the cost of construction
Will result in an increase in cost. A consultant representing the industry estimates the cost of providing labels on impact
resistant covering products to be as follows:
a. Water Resistant Self-adhering Permanent Labels approximately $0.15 per label. Such labels would most likely be used on
Accordion, Roll, Bahama, and Colonial style shutters.
b. Embossed or ink jet labels used on metal and plastic panels would cost approximately $0.05 per label.
RB259-16 :
R609.6STAFFORD12147
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This is a needed change because it is difficult to identify whether a hurricane shutter or impact protective
system meets the code specified requirements. Requiring a permanent label will alleviate this problem.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jessica Ferris, World Millwork Allliance , representing World Millwork Alliance
(jferris@worldmillworkalliance.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R609.6 Wind-borne debris protection. Protection of glazing in exterior windows, glass doors, and doors with glass in
buildings located in wind-borne debris regions shall be in accordance with Section R301.2.1.2.
Commenter's Reason: This modification better clarifies the intent of Section R609.6, which references Section R301.2.1.2,
which addresses the protection of "exterior glazing" from windborne debris.
Proponent : Thomas Johnston, Town & country Industries, representing International Hurricane Protection
Association (tom.johnston@abcsupply.com) requests Approve as Submitted.
Commenter's Reason: I move full support representing the International Hurricane Protection Association.
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Impact Protective Devices (IPD's) generally carry nearly identical appearances and clear labeling ensures proper identification
by all interested parties from building officials, insurance mitigation specialists as well as dwelling owners. The vast majority of
manufacturers of IPD's already have this process in place so there is virtually no additional cost to industry.

RB259-16
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RB265-16
IRC: R702.3.3.
Proposed Change as Submitted
Proponent : Jon-Paul Cardin, American Iron and Steel Institute, representing American Iron and Steel Institute
(JCardin@steel.org)
2015 International Residential Code
Revise as follows:
R702.3.3 Cold-formed steel framing. Cold-formed steel framing supporting gypsum board and gypsum panel products shall
be not less than 11 /4 inches (32 mm) wide in the least dimension. Nonload-bearing cold-formed steel framing shall comply with
AISI S220 and ASTM C645, Section 10. Load-bearing cold-formed steel framing shall comply with AISI S200 and ASTM C 955,
Section 8 S240.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
AISI S240-15, North American Standard for Cold-Formed Steel Structural Framing (2015)
Standards Available for free download at www.aisistandards.org
Reason: This proposal is one in a series intended to update the content of the cold-formed steel (CFS) light-framed
construction provisions of the IRC. The screw penetration test, as referenced to ASTM C645, Section 10, has been
incorporated into AISI S220-15, North American Standard for Cold-Formed Steel Framing - Non-Structural Members.
Therefore, the reference to AISI S220 is adequate to cover those requirements.
In addition, this section previously referenced AISI S200 for load-bearing cold-formed steel framing. However, the new standard
AISI S240, North American Standard for Cold-Formed Steel Structural Framing, addresses requirements for construction with
cold-formed steel structural framing that are common to prescriptive and engineered light frame construction. This
comprehensive standard was formed by merging the following AISI standards:
AISI S200, North American Standard for Cold-Formed Steel
AISI S210, North American Standard for Cold-Formed Steel
AISI S211, North American Standard for Cold-Formed Steel
AISI S212, North American Standard for Cold-Formed Steel
AISI S213, North American Standard for Cold-Formed Steel
AISI S214, North American Standard for Cold-Formed Steel

Framing-General Provisions
Framing–Floor and Roof System Design
Framing–Wall Stud Design
Framing–Header Design
Framing– Lateral Design
Framing–Truss Design

Consequently, AISI S240 supersedes all previous editions of the above mentioned individual AISI standards and is the correct
reference for this application.
The additional screw penetration test, as referenced to ASTM C955 Section 8, is intended for load-bearing CFS framing
members. Through the ANSI approved process of developing AISI S240-15, it was the consensus of the AISI Committee on
Framing Standards that the screw penetration test was not necessary for load-bearing CFS framing members. The basis of the
determination is that the test never produced a failed result for the thickness of members used in structural framing
applications. Therefore, the screw penetration test of ASTM C955 Section 8 was not included in AISI S240-15, and is
not required as a separate reference in this section of the IRC.

Cost Impact: Will not increase the cost of construction
This proposal is intended to update the referenced AISI standards and does not effect the intended prescribed construction
requirements.
Analysis: A review of the standard(s) proposed for inclusion in the code,AISI 240-15, with regard to the ICC criteria
for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
RB265-16 :
R702.3.3CARDIN11438
Public Hearing Results
Committee Action:
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Committee Reason: The committee approved this proposal based on the proponents published reason statement. The new
standard merged 6 standards into one and eliminated the need to reference some standards since the requirements are in the new
standard..
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing The Gypsum Association (mfischer@kellencompany.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R702.3.3 Cold-formed steel framing. Cold-formed steel framing supporting gypsum board and gypsum panel products shall
be not less than 11 /4 inches (32 mm) wide in the least dimension. Nonload-bearing cold-formed steel framing shall comply with
AISI S220 and ASTM C645, Section 10. Load-bearing cold-formed steel framing shall comply with AISI S240 and ASTM C 955
Section 8.
Commenter's Reason: The original proposal replaces AISI S200 with newly completed AISI S240-15. The Gypsum
Association members support the inclusion of the revised standards, but want to retain the current ASTM referenced standards,
ASTM C645 and ASTM C955. The proponent's reason statement indicates AISI S220 incorporates the requirements for
fastener penetration of the current version of ASTM C645, but the Gypsum Association is concerned that future versions of
both standards may not be aligned, and that the IRC should retain both.
The reason statement justifies the removal of the current reference to ASTM C955, Section 8, because "it was the consensus
of the AISI Committee on Framing Standards that the screw penetration test was not necessary for load-bearing CFS framing
members. The basis of the determination is that the test never produced a failed result for the thickness of members used in
structural framing applications."
The Gypsum Association is concerned that removing the screw penetration requirements in ASTM C955 could have an
adverse effect on the performance of gypsum fasteners, resulting in screw spin-outs and additional penetrations in the boards,
which can compromise the integrity of the boards.

RB265-16
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RB266-16
IRC: R702.7, R702.7 (New), R702.7.1, R702.7.2, R702.7.2 (New), R702.7.3.
Proposed Change as Submitted
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org)
2015 International Residential Code
Add new text as follows:
R702.7 Vapor retarders. The control of vapor diffusion to prevent the accumulation of condensation and moisture in the
exterior wall assembly shall be provided by vapor retarders in accordance with Section R702.7.1, R702.7.2 or R702.7.3. The
vapor retarder class shall be based on the manufacturer's certified testing or a tested assembly.
The following shall be deemed to meet the class specified:
Class I: Sheet polyethylene, unperforated aluminum foil or other approved vapor retarder materials with a perm rating of less
than or equal to 0.1.
Class II: Kraft-faced fiberglass batts or other approved vapor retarder materials with a perm rating greater than 0.1 and less
than or equal to 1.0.
Class III: Latex or enamel paint, applied in accordance with the manufacturer's recommendations, or other approved vapor
retarder materials with a perm rating greater than 1.0 and less than or equal to 10.0.
Revise as follows:
R702.7 R702.7.1 Vapor Class I vapor retarders. Class I or II vapor retarders are shall be required on the interior side of
frame walls in Climate Zones 5, 6, 7, 8 and Marine 4.
Exceptions:
1. Basement walls.
2. Below-grade portion of any wall.
3. Construction where moisture or its freezing will not damage the materials.
Class I vapor retarders shall not be permitted on the interior side of frame walls for the following:
1. In Climate Zones 1, 2, 3 and 4.
2. In Climate Zones 5, 6, 7, 8 and Marine 4 where continuous insulation with a perm rating of less than 1.0 is applied on the
exterior side of frame walls.
3. In Climate Zones 5, 6, 7, 8 and Marine 4 where Class II vapor retarders are applied on the interior side of frame walls.
Add new text as follows:
R702.7.2 Class II vapor retarders. Class II vapor retarders shall be permitted on the interior side of frame walls in Climate
Zones 3 through 8, and Marine 4. Class II vapor retarders shall not be permitted on the interior side of frame walls in Climate
Zones 1 and 2.
Revise as follows:
R702.7.1 R702.7.3 Class III vapor retarders. Class III vapor retarders shall be permitted on the interior side of frame walls in
Climate Zones 1, 2, 3 and 4. Class III vapor retarders shall be permitted on the interior side of frame walls in Climate Zones 5,
6, 7, 8 and Marine 4 where any one of the conditions in Table R702.7.1 R702.7.3 is met.
TABLE R702.7.1 R702.7.3
CLASS III VAPOR RETARDERS
CLIMATE ZONE

Marine 4

5

6

CLASS III VAPOR RETARDERS PERMITTED FOR: a
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 2.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 3.75 over 2 × 6 wall.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 7.5 over 2 × 6 wall.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 7.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 11.25 over 2 × 6 wall.
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7 and 8

Continuous insulation with R-value ≥ 10 over 2 × 4 wall.
Continuous insulation with R-value ≥ 15 over 2 × 6 wall.

3
For SI: 1 pound per cubic foot = 16 kg/m .
a. Spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the interior cavity side of wood
structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous insulation requirement where
the spray foam R-value meets or exceeds the specified continuous insulation R-value.
Delete without substitution:
R702.7.2 Material vapor retarder class. The vapor retarder class shall be based on the manufacturer's certified testing or a
tested assembly.
The following shall be deemed to meet the class specified:
Class I: Sheet polyethylene, unperforated aluminum foil.
Class II: Kraft-faced fiberglass batts.
Class III: Latex or enamel paint.
Revise as follows:
R702.7.3 R702.7.4 Minimum clear airspaces and vented openings for vented cladding. For the purposes of this section,
vented cladding shall include the following minimum clear airspaces. Other openings with the equivalent vent area shall be
permitted.
1. Vinyl lap or horizontal aluminum siding applied over a weather-resistive barrier as specified in Table R703.3(1).
2. Brick veneer with a clear airspace as specified in Table R703.8.4.
3. Other approved vented claddings.
Reason: This proposal reorganizes and clarifies the vapor retarder sections and addresses a significant technical shortfall on
which the IRC is currently silent. In terms of reorganization of the section, the primary reason for the use of vapor retarders has
been moved to the beginning of Section 702.7. It is important to give reason for the use of vapor retarders and to define the
various classes prior to setting their requirements. Even though the vapor retarder classes are defined in Chapter 2 of the 2015
IRC, it is useful for the user to have direct access to the vapor retarder ranges for each class. This proposal also addresses the
previously vague requirement for Class III vapor retarders by requiring that use of latex or enamel paint as a material that meets
the class be applied according to the manufacturers' recommendations. Studies have shown that when paints intended to
function as Class III vapor retarders are not installed per the manufacturer's recommendations, they can actually result in perm
ratings well above the upper limit of 10 perms. The addition of this language will help minimize potential performance issues in
the field.
The second major reorganization of the vapor retarder section is the separation of each vapor retarder class into individual
sections to improve clarity and to minimize confusion. Doing so clearly defines the unique requirements for each vapor retarder
class separately in order to eliminate ambiguity. For instance, Section R702.7.1 in the 2015 IRC combines Class I and II vapor
retarders into a single requirement, which may cause confusion. Class I and Class II vapor retarders exhibit very different
performance characteristics. In certain cases, a Class II vapor retarder can easily have 10 times, or more, the vapor permeance
of a Class I vapor retarder.
The primary technical change involves additional limitations on Class I vapor retarders. The added limitations prevent low
vapor permeance materials from being used on both the interior and exterior side of frame walls, creating a "trap" for moisture
that has penetrated the wall assembly. In such cases, the drying potential of the wall assembly is significantly reduced. The
drying potential concept is based on recommendations through research conducted by Gatland (2010), Lstiburek (2006), and
the HIRL Report No. 5932.001_08142014 (2015). The 2015 IRC does not address this important issue; however, it is
addressed in Section 1405.4.2 of the 2015 IBC. In comparison, this proposal is similar to the current requirements in the 2015
IBC, but allows for the use of Class II vapor retarders in conjunction with a continuous insulation layer with a vapor permeance
of less than 1.0 in Climate Zones 5, 6, 7, 8 and Marine 4.
In addition to the technical change above, this proposal clearly states the classes of vapor retarders that can or cannot be used
in all climate zones. This proposal clearly states that Class I vapor retarders shall not be used in Climate Zones 1, 2, 3 and 4,
and that Class II vapor retarders shall be not used in Climate Zones 1 and 2, which coincides with the requirements in the 2015
IBC. Furthermore, this proposal fills the explicit requirement gaps for Class II vapor retarders in Climate Zones 3 and 4, as well
as Class III vapor retarders in Climate Zones 1, 2, 3 and 4. These additional requirements are not explicitly addressed in the
2015 IRC and is thus open for interpretation and possible misuse.

Bibliography: Gatland, Stanley D., II. "Vapor Retarders Play Crucial Role in Building Envelope Moisture Management
Strategies." Interface (2010): 34-37. Apr. 2010. Web. 2 Dec. 2015.
MOISTURE PERFORMANCE OF WALLS IN ENERGY EFFICIENT HOMES. Rep. No. 5932.001_08142014. Home Innovation
Research Labs, 15 Sept. 2015. Web. 2 Dec. 2015. .
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Lstiburek, Joseph. "BSD-106: Understanding Vapor Barriers." Building Science Corporation. Building Science Corporation, 24
Oct. 2006. Web. 02 Dec. 2015.

Cost Impact: Will not increase the cost of construction
This code change will not increase the cost of construction as it reorganizes and clarifies the original code provisions.
RB266-16 :
R702.7 (NEW)KEITH12153
Public Hearing Results

Committee Action:

Approved as Modified

Modification:
R702.7 Vapor retarders. The control of vapor diffusion to prevent the accumulation of condensation and moisture in the exterior
wall assembly shall be provided by vapor retarders in accordance with Section R702.7.1, R702.7.2 or R702.7.3. The vapor
retarder class shall be based on the manufacturer's certified testing or a tested assembly.
The following shall be deemed to meet the class specified:
Class I: Sheet polyethylene, unperforated aluminum foil or other approved vapor retarder materials with a perm rating of less than
or equal to 0.1.
Class II: Kraft-faced fiberglass batts, latex or enamel vapor retarder paint applied in accordance with the manufacturer's
recommendations, or other approved vapor retarder materials with a perm rating greater than 0.1 and less than or equal to 1.0.
Class III: Latex or enamel paint, applied in accordance with the manufacturer's recommendations, or other approved vapor retarder
materials with a perm rating greater than 1.0 and less than or equal to 10.0.
R702.7.1 Class I vapor retarders. Class I vapor retarders shall be required on the interior side of frame walls in Climate Zones
5, 6, 7, 8 and Marine 4.
Exceptions:
1. Basement walls.
2. Below-grade portion of any wall.
3. Construction where moisture accumulation, condensation or its freezing of moisture will not damage the materials.
Class I vapor retarders shall not be permitted on the interior side of frame walls for the following:
1. In Climate Zones 1, 2, 3 and 4.
2. In Climate Zones 5, 6, 7, 8 and Marine 4 where continuous insulation with a perm rating of less than 1.0 is applied on the exterior
side of frame walls.
3. In Climate Zones 5, 6, 7, 8 and Marine 4 where Class II vapor retarders are applied on the interior side of frame walls.

Committee Reason: With the three modifications added this proposal improves how vapor retarders are to be applied in the
code and will benefit builders and homeowners going forward. The modifications improves the language in exception 3 for types of
moisture, adds language to allow latex paint as a Class II and eliminates the conflict for Climate Zones 5,6,7,8 and Marine 4 where
continuous insulation with a perm rating of less than 1.0 is used.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Charles Cottell, representing NAIMA (ccottrel@naima.org) requests Approve as Modified by this Public
Comment.
Further Modify as Follows:
2015 International Residential Code
R702.7.2 Class II vapor retarders. Class II vapor retarders, including kraft-faced fiberglass batts, shall be permitted on the
2016 ICC PUBLIC COMMENT AGENDA

Page 1873

interior side of frame walls in Climate Zones 3 through 8, and Marine 4. Class II vapor retarders shall not be permitted on the
interior side of frame walls in Climate Zones 1 and 2.
Exception: Kraft-faced fiberglass batts shall be permitted to be installed with the kraft-faced vapor retarder on the interior
side of frame walls in Climate Zones 1 and 2.
Commenter's Reason: Fiberglass batts with kraft-facing type vapor retarders have been used successfully with the kraftfacing vapor retarders installed on the interior side of walls in Climate Zones 1 through 8 and Marine 4. This public comment is
intended to continue to permit this practice which is currently permitted in the code. If RB266-16 is approved without this
amendment, it would prohibit the use of fiberglass batts with kraft-facing type vapor retarders from being installed on the interior
side of walls in Climate Zones 1 and 2 without any evidence of problems or technical justification.
Public Comment 2:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Residential Code
R702.7 Vapor retarders. Class I or II
A vapor retarders are required retarder shall be provided on the interior side of frame walls in Climate Zones 5, 6, 7, 8 and
Marine 4 accordance with Table R702.7(1).
Exceptions:
1. Basement walls.
2. Below-grade portion of any wall.
3. Construction where accumulation, condensation, or freezing of moisture or its freezing will not damage the
materials.
TABLE 702.7(1)
VAPOR RETARDER OPTIONS
CLIMATE ZONE
1,2
3,4 (except Marine 4)
Marine 4, 5, 6, 7, 8

VAPOR RETARDER CLASS (SECTION R702.7.1)
CLASS I
CLASS II
CLASS III
Not permitted
Not Permitted
Permitted
Not Permitted
Permitted
Permitted
Permitted
Permitted
See Table R702.7(2)
TABLE R702.7.1 R702.7(2)
CONDITIONS FOR USE OF CLASS III VAPOR RETARDERS

CLIMATE ZONE

Marine 4

5

6

7 and 8

CLASS III VAPOR RETARDERS PERMITTED FOR: a,b
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 2.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 3.75 over 2 × 6 wall.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 7.5 over 2 × 6 wall.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 7.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 11.25 over 2 × 6 wall.
Continuous insulation with R-value ≥ 10 over 2 × 4 wall.
Continuous insulation with R-value ≥ 15 over 2 × 6 wall.

For SI: 1 pound per cubic foot = 16 kg/m 3 .
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a. Spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the interior cavity side of wood
structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous insulation requirement where
the spray foam R -value meets or exceeds the specified continuous insulation R -value.

b. Vented cladding includes non-insulated vinyl siding or aluminum siding, brick veneer with a clear airspace as specified in
Table R703.8.4, furred siding of any type, and other approved vented claddings.
R702.7.1 Class III vapor retarders. Class III vapor retarders shall be permitted where any one of the conditions in Table
R702.7.1 is met.
R702.7.2 R702.7.1 Material vapor retarder class. The vapor retarder class shall be based on the manufacturer's certified
testing or a tested assembly.
The following shall be deemed to meet the class specified:
Class I: Sheet polyethylene, unperforated aluminum foil or other approved vapor retarder materials with a perm rating of less
than or equal to 0.1.
Class II: Kraft-faced fiberglass batts, latex or enamel vapor retarder paint applied in accordance with the manufacturer's
recommendations, or other approved vapor retarder materials with a perm rating greater than 0.1 and less than or equal to 1.0.
Class III: Latex or enamel paint, applied in accordance with the manufacturer's recommendations, or other approved vapor
retarder materials with a perm rating greater than 1.0 and less than or equal to 10.0.
R702.7.3 Minimum clear airspaces and vented openings for vented cladding. For the purposes of this section, vented
cladding shall include the following minimum clear airspaces. Other openings with the equivalent vent area shall be permitted.
1. Vinyl lap or horizontal aluminum siding applied over a weather-resistive barrier as specified in Table R703.3(1).
2. Brick veneer with a clear airspace as specified in Table R703.8.4.
3. Other approved vented claddings.
Commenter's Reason: This public comment further improves the organization of the vapor retarder provisions. The
formatting of requirements in RB266 as approved and modified is awkward and, consequently, there are some unintended
technical conflicts (see below). This PC addresses these concerns by making the code clearer and more enforceable without
changing the technical intent of the original proposal as modified and approved. To provide for the needed formatting
improvements and corrections, it was necessary to construct the public comment as a delete and replace proposal.
The following identifies some of the specific problems in RB266 that this public comment fixes. First, the common use of Class II
vapor retarders (e.g., Kraft paper facing on batts) is provided only as a permissible solution through an awkward exception to
the Class I vapor retarder provisions in the original proposal. This is not good code form and it inappropriately implies a
preference for a Class I vapor retarder that may only be used in colder climates (and which may not be the preferred or best
solution). Second, the proposal states that a Class I vapor retarder is required in Climate Zone Marine 4, but then later in the
same section states that it "shall not be permitted" in Climate Zone 4 (which includes Marine 4). So, in effect, the original
modified proposal says that a Class I vapor retarder is required, but others are only permissible. In reality, a vapor retarder is
required and all three classes are permissible with different limitations or applicability. This public comment makes this code
intention much clearer and the requirements more transparent and easier to enforce by tabulating the requirements. This also
allows two sections of the code to be deleted as the requirements are now located in the tables.
In addition, the RB266 proposal added unenforceable and inappropriate commentary language which this public comment
removes so the focus remains on the application of prescriptive vapor retarder requirements to control water vapor. For
example, Section R702.7 of RB266 requires that vapor retarders "prevent the accumulation of moisture". This commentary-like
language presents an impossible performance specification because even properly designed walls have some cyclic seasonal
variation in moisture where it accumulates and then dissipates. The goal is to keep it from accumulating too much moisture (in
materials or on internal surfaces), not preventing any moisture accumulation which is impossible. As written, RB266 could
cause unintended liablity for essentially all types of wall construction and vapor retarder applications.
If this public comment is not approved or the issues identified above are not otherwise corrected, RB266 should be
disapproved and RB267 approved instead because it includes better formatting of provisions to avoid the above problems and
includes technical improvements (as recognized by the residential committee); a public comment on RB267 also addresses
correlation of the two proposals as a mentioned need by the residential committee.

Public Comment 3:
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Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com) requests
Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Residential Code
R702.7.1 Class I vapor retarders. Class I vapor retarders shall be required on the interior side of frame walls in Climate
Zones 5, 6, 7, 8 and Marine 4.
Exceptions:
1. Basement walls.
2. Below-grade portion of any wall.
3. Construction where accumulation, condensation or freezing of moisture will not damage the materials.
Class I vapor retarders shall not be permitted on the interior side of frame walls for the following:
1. In Climate Zones 1, 2, 3 and 4.
2. In Climate Zones 5, 6, 7, 8 and Marine 4 where Class II vapor retarders are applied on the interior side of frame walls.
3. In Climate Zones 5, 6, 7, 8 and Marine 4 where continuous insulation with a perm rating of less than 1.0 is applied on the
exterior side of frame walls.
Commenter's Reason: This public comment restores a restriction on class I vapor retarders that was in the original proposal.
This provision would restrict double vapor barrier assemblies (ones with vapor retarders on both the exterior and interior of
wall assemblies) which have the potential for reducing drying and trapping moisture in the assembly. References which
discuss the use of vapor retarders with exterior insulation which include the potential trapping of moisture are listed below. It
should be noted that this modification would only restrict class I vapor retarders such as poly film and the more commonly used
class II vapor retarders such as kraft paper could still be used.
Bibliography:
Barrier-type EIFS Stucco Systems Found to be Inferior, Removed from Market by Major Manufacturer,Texas Builder,
August-September 1996
Weston, T. A. , "Using Hygrothermal Simulation to Assess Risk of Water Accumulation from Wall Assembly Defects" ,
ASTM Special Technical Publication 1549 Building Walls Subject to Water Intrusion and Accumulation: lessons
form the past and Recommentations for the Future, ASTM 2014.
Deslarlais, Andre and David Johnston, "Energy and Moisture Impact of Exterior Insulatio and Finish Walls in the United
States", ASTM Special Technical Publicaton 1585 Exterior Insulation and Finish Systems (EIFS): Performance,
Progress and Innovation, ASTM 201

Public Comment 4:
Proponent : Borjen Yeh, representing APA - The Engineered Wood Association (borjen.yeh@apawood.org); Edward
Keith (ed.keith@apawood.org) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Residential Code
R702.7.1 Class I vapor retarders. Class I vapor retarders shall be required on the interior side of frame walls in Climate
Zones 5, 6, 7, 8 and Marine 4.
Exceptions:
1. Basement walls.
2. Below-grade portion of any wall.
3. Construction where accumulation, condensation or freezing of moisture will not damage the materials.
Class I vapor retarders shall not be permitted on the interior side of frame walls for the following:
1. In Climate Zones 1, 2, 3 and 4.
2. In Climate Zones 5, 6, 7, 8 and Marine 4 where Class II vapor retarders are applied on the interior side of frame walls.
3. In Climate Zones 5, 6, 7, 8 and Maine 4 where Class I or Class II vapor retarders are applied on the exterior side of frame
walls.
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Commenter's Reason: We are in support of the committee action (approved as modified) at the last Committee Action
Hearing on our original change proposal RB266-16 except that the drying potential due to water leakage or condensation was
not addressed by the approved modified proposal. This is because "double vapor retarders" can result from the use of a Class
I vapor retarder in the interior, and a Class I or Class II vapor retarder in the exterior. The double vapor retarders can cause
wood to decay in the wall. This public comment aligns with Section 1405.3.2 of the 2015 IBC, as shown below, and will help
resolve this concern. It also does not call out "continuius insulation" that was raised in opposing comments at the last
Committee Action Hearing.
Section 1405.3.2 of the 2015 IBC states:
"1405.3.2 Class III vapor retarders. Class III vapor retarders shall be permitted where any one of the conditions in Table
1405.3.2 is met. Only Class III vapor retarders shall be used on the interior side of frame walls where foam plastic insulating
sheathing with a perm rating of less than 1 is applied in accordance with Table 1405.3.2 on the exterior side of the frame wall."
Please support this public comment to further modify the change proposal to avoid a construction condition favorable to wood
deacy problems.

Proponent : John Woestman, representing Kellen Company, representing Extruded Polystyrene Foam Association
(XPSA) (jwoestman@kellencompany.com) requests Disapprove.
Commenter's Reason: Subsequent to the Committee Hearings, we've re-analyzed RB266 "As Modified" by the committee.
Simply put, RB266 should be disapproved in either the "As Modified" or "As Submitted" version. We agree with the proponent
this section of the IRC (R702.7) would benefit from reorganization and clarification, but RB266 misses that goal:
1) The formatting of requirements "As modified" or "As Submitted" is awkward and, consequently, there are unintended
technical conflicts (see below).
2) The proposed language "As Modified" for Class I vapor retarders in R702.7.1 is confusing. It is not clear if the text "Class I
vapor retarders shall not be permitted on the interior side of frame walls for the following" and Items 1 and 2 are intended to be
appended to the existing exception or are intended as additional provisions. For example, if "Class I vapor retarders shall not be
permitted on the interior side of frame walls . . . . in Climate Zones 1, 2, 3 and 4" is intended to be appended to the exception,
this phrase is not needed for other than Marine 4 because the charging language in R702.7.1 has requirements for only CZs 5,
6, 7, 8, and Marine 4. On the other hand, if "Class I vapor retarders shall not be permitted on the interior side of frame walls . . .
. in Climate Zones 1, 2, 3, and 4" is intended to be provisions (and not an exception), then there's a conflict with CZ Marine 4 as
the charging language requires a Class I vapor retarder, and this provision does not permit same.
3) The use of a common Class II vapor retarder – batt insulation faced with Kraft paper – is provided only through an awkward
exception to the Class I vapor retarder requirements in R702.7.1 and subsequent "shall be permitted" language in R702.7.2.
This is not good code formatting and inappropriately implies a preference for Class I vapor retarders in colder climates, which
may not be the preferred or best solution.
4) The requirements for Class III vapor retarders, in Section R702.7.3, could be interpreted as implying that the use of any latex
or enamel paint (a Class III vapor retarder) applied per the manufacturer's recommendations to the interior of the walls is limited
to construction where the walls are constructed per one of the options in Table R702.7.3 (renumbered by this proposal) in
climate zones 5, 6, 7, 8, and Marine 4. The flip side of this provision could be interpreted that walls constructed differently than
allowed in Table R702.7.3 in climate zones 5, 6, 7, 8, and Marine 4 cannot be painted with latex or enamel paint. We know the
intent of the IRC is not to limit use of latex or enamel paint when it is not fulfilling the role of a Class III vapor retarder in CZ's 5,
6, 7, 8, and Marine 4 R702.7.3, but that technically, is what this language implies. Perhaps a work-around is to apply the latex
or enamel paint in a manner not consistent with the manufacturer's instructions. Then, technically, the latex or enamel paint is
not a Class III vapor retarder, and any wall construction which meets all other requirements in the IRC could be utilized (and a
Class I or Class II vapor retarder would be required per R702.7.1 and R702.7.2). We recognize this is a flaw of the current IRC,
but RB266 misses clarifying this language.
Regarding RB266 "As Submitted", we had a major concern with proposed Item 2 of section R702.7.1, which is why a floor
modification was proposed, and approved by the committee deleting Item 2.
Explanation: in CZs 5, 6, 7, 8, and Marine 4 (the heating dominated climate zones), it is inappropriate to place a permeance
limit on continuous insulation when the real concern is simply having enough continuous insulation to keep the wall warm to
prevent moisture accumulation (i.e., the insides of the wall assembly are kept above the dew point). Consequently, experience,
research, and field studies in the US and Canada (and also recognized in the Canadian code) have consistently demonstrated
that walls with adequate amount of continuous insulation (even if less than 1 perm) result in walls that stay warm and dry. In
fact, such walls are included in the Canadian Wood Council's wall thermal calculator. In complete contradiction to the original
RB266 proposal which focused this concern on continuous insulation, however, a permeance limit for exterior sheathing is a
legitimate building science concern for walls with non-insulating sheathings (not protected by exterior continuous insulation)
that get very cold and thus have much potential moisture accumulation during the winter in and on the sheathing material. Here
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fast drying in the Spring/Summer is important to prevent mold, even though the high moisture levels in the winter may cause
some structural degradation of the sheathing over time. Thus, the proposal as originally written lacked a basic and complete
technical understanding of different methods to control moisture accumulation in walls in combination with the use of vapor
retarders and completely misplaced the concern on continuous insulation which has proven to be a "best practice" solution for
reasons described above.
In light of the above concerns which need to be corrected, RB266 is "not ready for prime time" and should be disapproved. An
alternative to RB266 is RB267. RB267 proposes and introduces clearer formatting of provisions and requirements of which
vapor retarders are required and / or permitted. The technical improvements of RB267 were recognized by the residential
committee at the committee hearing, but not approved because of previous action on RB266. This public comment suggests
reversing the priority by approving RB267, and disapproving RB266.

RB266-16
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RB267-16
IRC: , R702.7, R702.7.1, R702.7.1 (New), R702.7.2, R702.7.3.
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting.biz, representing Foam Sheathing Committee of the American Chemistry
Council (jcrandell@aresconsulting.biz)
2015 International Residential Code
Revise as follows:
R702.7 Vapor retarders. Class I
Vapor retarders as described in Section R702.7.3 shall be provided in accordance with Section R702.7.1 or II vapor retarders
are required on the interior side of frame walls Section R702.7.2, or in Climate Zones 5, 6, 7, 8 and Marine 4 accordance with
an approved design using accepted engineering practice for hygrothermal analysis.
Exceptions:
1. Basement walls.
2. Below-grade portion of any wall.
3. Construction where moisture or its freezing will not damage the materials.
Add new text as follows:
R702.7.1 Class I and II vapor retarders. A Class I or II vapor retarder shall be required on the interior side of frame walls in
Climate Zones 5, 6, 7, 8 and Marine 4. In Climate Zones 5 through 8, the application of a Class I or II vapor retarder shall
comply with one of the following conditions:
1. Sheathing, water-resistive barrier, and other material layers located between the wall cavity and cladding shall have a
water vapor permeance of 3 perms or greater as measured in accordance with ASTM E96 (Method A or B), or
2. Continuous insulation shall be located on the exterior side of the frame wall and the minimum R-value shall comply with
Table R702.7.1.
Class I vapor retarders shall not be permitted on the interior side of frame walls in Climate Zones 1, 2, 3, and 4 except Marine
4. Class II vapor retarders shall not be permitted on the interior side of frame walls in Climate Zones 1 and 2.
TABLE R702.7.1
ACCEPTABLE INSULATION COMPONENT R-VALUES AND INSULATION RATIOS FOR USE WITH A CLASS I OR II
VAPOR RETARDER
Climate Zone
per Section
N1101.7

Maximum
Heating Degree
Days (65ºF basis)

Minimum
Insulation
Ratioa

5, 6

9,000

0.2

7

12,600

0.35

8d

16,200d

0.5

Acceptable Insulation R-values
(Cavity+Continuous)b,c
2x4 Walls
2x6 Walls
R-20 + R-4.0ci
R-13 + R-2.6ci
R-15 + R-3.0ci
R-21 + R-4.2ci
R-13 + R-4.6ci
R-20 + R-7.0ci
R-15 + R-5.3ci
R-21 + R-7.4ci
R-13 + R-6.5ci
R-20 + R-10ci
R-15 + R-7.5ci
R-21 + R-10.5ci

For SI: 1 heating degree day (65ºF basis) = 0.56 heating degree days (18ºC basis)
a. Insulation ratio is determined by dividing the continuous insulation (ci) R-value by the cavity insulation R-value. Alternate
acceptable insulation R-values shall be permitted provided the insulation ratio meets or exceeds the required minimum
insulation ratio. Interpolation between the maximum heating degree day values shall be permitted to derive a minimum
insulation ratio corresponding to a site-specific heating degree day value.
b. Continuous insulation (ci) R-values are minimums for use with the indicated cavity insulation R-value. Cavity insulation Rvalues are maximums for use with the indicated continuous insulation R-values.
c. In addition to the vapor retarder, spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to
the interior cavity side of wood structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous
insulation requirement where the spray foam R-value plus any continuous insulation R-value meets or exceeds the indicated
continuous insulation R-value.
d. Where the heating degree day limit is exceeded in Climate Zone 8, a design shall be required to determine the minimum
insulation ratio and acceptable insulation R-values.
R702.7.1 R702.7.2 Class III vapor retarders. Class III vapor retarders shall be permitted in Climate Zones 1, 2, and 3
and where any one of the conditions in Table R702.7.1 R702.7.2 is met.
Revise as follows:
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TABLE R702.7.1 R702.7.2
CLASS III VAPOR RETARDERS
CLIMATE ZONE

4 and Marine 4

5

6

7 and 8
8

CLASS III VAPOR RETARDERS PERMITTED FOR: a,b
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 2.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 3.75 over 2 × 6 wall.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 7.5 over 2 × 6 wall.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 7.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 11.25 over 2 × 6 wall.
Continuous insulation with R-value ≥ 10 over 2 × 4 wall.
Continuous insulation with R-value ≥ 15 over 2 × 6 wall.
See Section R702.7.1

For SI: 1 pound per cubic foot = 16 kg/m

3

.

a. Spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the interior cavity side of wood
structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous insulation requirement where
the spray foam R -value meets or exceeds the specified continuous insulation R -value.
b. Vented cladding shall include non-insulated vinyl siding or aluminum siding, brick veneer with a clear airspace as specified
in Table R703.8.4, furred siding of any type, and other approved vented claddings.
R702.7.2 R702.7.3 Material vapor retarder class. The vapor retarder class shall be based on the manufacturer's certified
testing or a tested assembly.
The following shall be deemed to meet the class specified:
Class I: Sheet polyethylene, unperforated aluminum foil with a perm rating of less than or equal to 0.1.
Class II: Kraft-faced fiberglass batts with a perm rating greater than 0.1 and less than or equal to 1.0.
Class III: Latex or enamel paint with a perm rating of greater than 1.0 and less than or equal to 10.0 installed in accordance with
the paint manufacturer's installation instructions to achieve the required perm rating.
Delete without substitution:
R702.7.3 Minimum clear airspaces and vented openings for vented cladding. For the purposes of this section, vented
cladding shall include the following minimum clear airspaces. Other openings with the equivalent vent area shall be permitted.
1. Vinyl lap or horizontal aluminum siding applied over a weather-resistive barrier as specified in Table R703.3(1).
2. Brick veneer with a clear airspace as specified in Table R703.8.4.
3. Other approved vented claddings.
Reason: This proposal better organizes the vapor retarder section of the IRC in a manner similar to that done last code cycle
for the 2015 IBC by this proponent with modifcation and/or support by several interested parties. Significant effort and review
of this proposal was also devoted to keeping this proposal as simple as possible without sacrificing important building science
principles needed to ensure reasonably reliable and consistent performance, enforcement, and use. This proposal also
addresses a commonly understood need to ensure that the water vapor control provisions of the building code are updated to
adequately address modern wall materials and methods as well as advanced insulation requirements in the energy code.
In Section R702.7.1, the proposal clarifies and enhances the applicability of Class I and II vapor retarders without exclusion or
preference to materials or methods of construction for common wall assemblies. For example, in the colder climate zones, a
minimum 3 perm water vapor permeance requirement is provided as one option for the exterior sheathing, water-resistive
barrier materials, and other materials between the wall cavity and cladding (which may include the more vapor-permeable types
of exterior insulation). This option for compliance ensures adequate coordination of interior vapor resistance and exterior vapor
permeance to help avoid excessive moisture accumulations. To accommodate various typical sheathing materials that act as
"smart vapor retarders", such as OSB and plywood, the provision permits the permeance to be based on the wet-cup (Method
B) procedure of ASTM E96. This is confirmed by data reported in the literature, included in databases used for hygrothermal
analysis (e.g., WUFI), and used in studies by the Home Innovation Research Labs and also USDA Forest Products Labs which
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indicate a wet-cup permeance of 3.8 perms for typical 7/16" OSB (HIRL, 2013). In addition, APA The Engineered Wood
Association technical literature indicates that 7/16" OSB has a wet-cup water vapor permeance of greater than 5 perms
(and 15/32" plywood greater than 10 perms) (APA, 2009). In addition, many common water-resistive barrier materials, such as
house wraps, are vapor permeable (i.e., 5 perms or greater). Thus, common successful materials and applications are not
excluded by this proposal.
A second option for compliance in Section R702.7.1 is provided specifically for walls with exterior continuous insulation
(particularly those less than 3 perms and not able to comply with the first option). This second option relies on compliance with
a minimum continuous insulation R-value or insulation ratio (Table R702.7.1) to control water vapor by keeping the interior of
the wall sufficiently warm (e.g., above dew point).
Both compliance options described above are needed to help ensure poor performing conditions are avoided where the code is
currently silent and documented moisture problems have occured in practice. Both approaches adhere closely to tried and true
methods that have been in practice successfully for more than 20 years in the Canadian National Building Code and the U.S.
practice (although not yet formally recognized in U.S. model codes). These methods and numerous sources of data and
research have been reviewed and analyzed to help inform the developement of this proposal (ABTG, 2015).
In Section R702.7.2, the provisions for Class III vapor retarders are unchanged with the exception of clarifying that they also are
permitted in Climate Zones 1, 2, and 3. In Table R702.7.2, Climate Zone 4 is include to address an ommision when the table
was first added to the IRC (and also to agree with more recent data per ABTG, 2015 and other studies). Also, Climate Zone 8
is deferred to Section R702.7.1 (Class I and II vapor retarders). Climate Zone 8 was inappropriately included with Climate Zone
7 as an unintended action when the Class III vapor retarder table was first adopted into the IRC. Other proposals are expected
to address appropriate prescriptive solutions for Climate Zone 8 should it be desired to add an appropriate prescriptive solution
for use of Class III vapor retarders in Climate Zone 8.
Existing Section R702.7.3 is deleted and incorporated into a simplified foonote 'b' to Table R702.7.2 because vented cladding is
only addressed for the purpose of the Class III vapor retarder table.
Existing Section R702.7.2 (renumbered to Section R702.7.3) for vapor retarder material classes is enhanced to be consistent
with changes to this provision last code cycle for the 2015 IBC, incorporating the specific vapor permeance ranges for each
class of vapor retarder and to ensure compliance of the listed deemed to comply materials (or alternatives). In particular,
reference to paint manufacturers' installation instructions is added to ensure proper paint selection and application to achieve
the required permeance levels for use of paint as a Class III vapor retarder. Problems in this regard (i.e., paint that is too vapor
permeable) has contributed to moisture accumulation problems in walls and wall sheathing as documented in the reviewed
literature and experience (refer to ABTG, 2015 and HIRL, 2013).

Bibliography:
ABTG (2015). "Assessment of Water Vapor Control Methods for Modern Insulated Light-Frame Wall Assemblies", Research
Report No. ABTG-1410-03, Applied Building Technology Group, LLC, www.appliedbuildingtech.com/rr/1410-03
HIRL (2013). Characterization of the Moisture Performance of Energy-Efficient and Conventional Light-Frame Wood Wall
Systems, Home Innovation Research Labs (formerly NAHB Research Center) and Dr. Sam Glass, USDA-Forest Products Lab
(Appendix A), www.homeinnovation.com
APA (2009). Water Vapor Permeance of Wood Structural Panels and Wood Wall Construction, Number J450, February 2009,
www.apawood.org

Cost Impact: Will not increase the cost of construction
This proposal improves the clarity and effectiveness of vapor retarder requirements without material preference and without
excluding common accepted practices. Alternative solutions are also recognized and not excluded. Thus, no cost impact is
anticipated and reduction of long-term costs due to improved resiliency and avoided moisture problems is expected.
RB267-16 :
R702.7CRANDELL12987
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal has many improvements but based on the prior action on RB266-16 it would be difficult to
correlate. The committee prefers RB266-16.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R702.7.3 Material vapor retarder class. The vapor retarder class shall be based on the manufacturer's certified testing or a
tested assembly.
The following shall be deemed to meet the class specified:
Class I: Sheet polyethylene, unperforated aluminum foil or other approved vapor retarder materials with a perm rating of less
than or equal to 0.1.
Class II: Kraft-faced fiberglass batts , latex or enamel paint applied in accordance with the manufacturer's recommendations, or
other approved vapor retarder materials with a perm rating greater than 0.1 and less than or equal to 1.0.
Class III: Latex or enamel paint , applied in accordance with the manufacturer's recommendations, or other approved vapor
retarder materials with a perm rating of greater than 1.0 and less than or equal to 10.0 installed in accordance with the paint
manufacturer's installation instructions to achieve the required perm rating.
Commenter's Reason: The residential building committee recognized that the RB267 proposal "has many improvements" that
could not be correlated during the code development hearing. Unfortunately, this has left the code with gaps or incomplete
information. This proposal addresses gaps in the current code (and RB266) that are needed to more completely coordinate
water vapor retarders with other parts of the wall assembly, including materials on the exterior side of the assembly which are
known to have a significant effect on performance (see reason statement with the original RB267 proposal). The technical
improvements in this proposal have been confirmed and supported by various reviewed research reports and field data, is
consistent with common practice and the US, and has been successfully used and recognized in the National Building Code of
Canada since 1995 (over 30 years).
The modification proposed in this public comment specifically captures the technical modifications made to RB266 as approved
in regard to vapor retarder materials, particularly paints, so that the two proposals are correlated as mentioned by the
residential committee. Finally, this proposal improves the formatting and streamlining of the vapor retarder provisions to make
them less confusing, more transparent, and more easily enforced. Thus, it avoids the formatting and unintended technical
issues in RB266 as described in a separate PC to RB266.

RB267-16
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RB270-16
IRC: R702.7, R702.7.1, R702.7.2, R702.7.3.
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Residential Code
Add new text as follows:
R702.7 Vapor retarders. Class I or II vapor retarders are required on the interior side of frame walls in Climate Zones 5, 6, 7,
8 and Marine 4.
Exceptions:
1. Basement walls.
2. Below-grade portion of any wall.
3. Construction where moisture or its freezing will not damage the materials.
4. Dry climate zones B
R702.7.1 Class III vapor retarders. Class III vapor retarders shall be permitted in dry climate zones B and where any one of
the conditions in Table R702.7.1 is met.
R702.7.2 Material vapor retarder class. The vapor retarder class shall be based on the manufacturer's certified testing or a
tested assembly.
The following shall be deemed to meet the class specified:
Class I: Sheet polyethylene, unperforated aluminum foil.
Class II: Kraft-faced fiberglass batts.
Class III: Latex or enamel paint.
R702.7.3 Minimum clear airspaces and vented openings for vented cladding. For the purposes of this section, vented
cladding shall include the following a minimum clear airspaces air space that is equal to or greater than 1/4 of an inch. Other
openings with the equivalent vent area shall be permitted.
1. Vinyl lap or horizontal aluminum siding applied over a weather-resistive barrier as specified in Table R703.3(1).
2. Brick veneer with a clear airspace as specified in Table R703.8.4.
3. In dry climate zones B, vented cladding shall include a minimum clear air space that is equal to or greater than 1/16 of
an inch.
4. Other approved vented claddings.
TABLE R702.7.1
CLASS III VAPOR RETARDERS
CLIMATE ZONE

Marine 4

5

6

7 and 8

CLASS III VAPOR RETARDERS PERMITTED FOR: a
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Vented cladding over a weather resistant barrier.
Continuous insulation with R-value ≥ 2.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 3.75 over 2 × 6 wall.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Vented cladding over a weather resistant barrier.
Continuous insulation with R-value ≥ 5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 7.5 over 2 × 6 wall.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Vented cladding over a weather resistant barrier.
Continuous insulation with R-value ≥ 7.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 11.25 over 2 × 6 wall.
Continuous insulation with R-value ≥ 10 over 2 × 4 wall.
Continuous insulation with R-value ≥ 15 over 2 × 6 wall.

For SI: 1 pound per cubic foot = 16 kg/m3 .
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a. Spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the interior cavity side of wood
structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous insulation requirement where
the spray foam R-value meets or exceeds the specified continuous insulation R-value.
Reason: Water is the single largest item that affects a buildings long term durability. Bulk water is only a fraction of the
moisture that is at issue. Water in its vapor state is the other. The object of water vapor management is to not trap moisture but
rather have as forgiving an assembly as possible with tremendous drying potential. Flexibility is a key component to allow
design professionals and applied building science consultant the ability to create assemblies that will not get wet from the poor
selection and installation of vapor retarders. This proposal allows flexibility in the use of class III vapor barriers in dry climates
where greater drying potential exists as moisture moves from higher concentrations to lower concentration.
A declaration is needed because there are three classes of vapor retarders defined by the code and significant thought needs
to go into choosing the correct strategy that will be utilized. There is a national consensus that builders should be moving away
from Class 1 poly vapor retarders in all climate zones, yet the code requires specific vapor retarders in in colder climates and
makes it difficult to utilize class III retarders. The installation of class I poly vapor retarders often comes down to a mandate by
the jurisdiction that is not based on sound building science and does not include and installation inspection or rational why a
vapor retarder is required on the main wall section but not at the rim joist. In Colorado fiberglass batt installs tend to require
class I poly vapor barriers while blown fiberglass installs do not. The code and the code officials are clearly confused.
Installation of class I vapor retarders is a particular concern around the country as they often trap moisture that bypasses them
as more water vapor migrates with air than by the process of diffusion which the retarder is design to stop. Realization that
vapor management is not the installation of one component (a vapor retarder) but rather a complex strategy that involves vapor
retarders, ventilation systems, tight assemblies, and more, is important. In addition, emphasis and thought needs to be put into
the understanding of how what has been installed actually performs.
Another proposal is offered to require a water managment declaration. The water management declaration is designed to get
people to understand, train, and think about vapor retarder installation and more broadly about water vapor management.
Lastly, it helps ensure not only that the components of the strategy are in place but that they actually work.

Bibliography: BSD-106: Understanding Vapor Barriers
Joseph Lstiburek
http://buildingscience.com/documents/digests/bsd-106-understanding-vapor-barriers
(http://buildingscience.com/documents/digests/bsd-106-understanding-vapor-barriers)
You don't need a Vapor Barrier
Energy Vanguard
Allison Bailes
http://www.energyvanguard.com/blog-building-science-HERS-BPI/bid/54110/You-Don-t-Need-a-Vapor-Barrier-Probably
(http://www.energyvanguard.com/blog-building-science-HERS-BPI/bid/54110/You-Don-t-Need-a-Vapor-Barrier-Probably)

Cost Impact: Will increase the cost of construction
Flexibility generally reduces cost. However, in this case upfront design cost may increase as builders, designers, and
consultants work toward a strategized approach rather than a one size solution approach toward moisture management. In this
light, cost should increase in the short term but go back down as experience with the declaration becomes normalized.

RB270-16 :
R702.7SCHWARZ13813
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt this is a confusing proposal and does not provide any supporting information on the two
different venting sizes nor is there any substantiation for the expanded use of a Class III vapor retarders to dry climates.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Residential Code
R702.7 Vapor retarders. Class A class I, II, or II III vapor retarders are retarder is required on the interior side of frame walls in
Climate Zones 5, 6, 7, 8 and Marine 4 to manage moisture migration into building assemblies via vapor diffusion. House
tightness requirements of N1102.4.1.2 shall be utilized to manage moisture migration into building assemblies via air leakage.
Exceptions:
1. Basement walls.
2. Below-grade portion of any wall.
3. Construction where moisture or its freezing will not damage the materials.
4. Dry climate zones B
TABLE R702.7.1
CLASS III VAPOR RETARDERS
CLIMATE ZONE

Marine 4

5

6

7 and 8

CLASS III VAPOR RETARDERS PERMITTED FOR: a
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Vented cladding over a weather resistant barrier.
Continuous insulation with R-value ≥ 2.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 3.75 over 2 × 6 wall.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Vented cladding over a weather resistant barrier.
Continuous insulation with R-value ≥ 5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 7.5 over 2 × 6 wall.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Vented cladding over a weather resistant barrier.
Continuous insulation with R-value ≥ 7.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 11.25 over 2 × 6 wall.
Continuous insulation with R-value ≥ 10 over 2 × 4 wall.
Continuous insulation with R-value ≥ 15 over 2 × 6 wall.

For SI: 1 pound per cubic foot = 16 kg/m3 .
a. Spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the interior cavity side of wood
structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous insulation requirement where
the spray foam R-value meets or exceeds the specified continuous insulation R-value.
R702.7.2 Material vapor retarder class. The vapor retarder class shall be based on the manufacturer's certified testing or a
tested assembly.
The following shall be
examples deemed to meet the class specified:
Class I: Permeability of less than or equal to 0.1 perm. Examples: Sheet polyethylene, unperforated aluminum foil.
Class II: Permeability of greater than 0.1 and less than or equal to 1 perm. Examples: Kraft-faced fiberglass batts.
Class III: Permeability of greater than or equal to 1 perm. Examples: Latex or enamel paint.
R702.7.3 Minimum clear airspaces and vented openings for vented cladding. For the purposes of this section, vented
cladding shall include a minimum clear air space that is equal to or greater than 1/4 of an inch.
1. Vinyl lap or horizontal aluminum siding applied over a weather-resistive barrier as specified in Table R703.3(1).
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2.
a clear
airspace
as specified
in Table
R703.8.4.
3. Brick
In dry veneer
climatewith
zones
B, vented
cladding
shall include
a minimum
clear air space that is equal to or greater than 1/16 of
an inch.
3. Cladding applied over a weather resistant barrier with a minimum clear air space that is equal to or greater than 1/16 of
an inch.
4. Other approved vented claddings.
Commenter's Reason: Proposals RB269 and RB270 have been combined here to better address the committee's comments
about clarity. First we have to be clear about the physics. Water vapor is carried into building assemblies by both the process
of diffusion and air leakage. Before now only one process of water vapor transport has been addressed by the code. This
proposal ensures that there is no confusion and bolsters the need for an appropriate vapor retarder to reduce diffusion and
bolsters the need for tight homes by referring to Section N1102.4.1.2 air leakage, to reduce moisture moving into building
assemblies from air leakage.
The committee was correct that RB269 inadvertently remove direction on where vapor retarders should be placed and this
public comment rectifies that error.
The committee was concerned about lack of supporting documentation for defining a gap size behind ventilated cladding. First,
it should be known that the gap size has not been defined in the current code which causes more issue that defining the gap
because jurisdiction tend to default to class 1 vapor retarders when class three would be more than adequate. Currently only
two examples are provided (a gap associated with vinyl lap or aluminum siding and the gap associated with brick veneer) and
the table noted in the code R703.3(1) does not specifically state a gap thickness that needs to be maintained behind vinyl or
aluminum siding.
I reduced the venting sizing reverence to one and am using 1/16 of an inch because the research indicates that there are two
issues associated with the gap, drainage and ventilation, both of which are addressed with a minimum gap of 1MM. The
product that I was able to find that utilized the smallest gap, a crinkled drain wrap, defines a 1/16 of an inch gap which is slightly
bigger than 1mm so that is what I chose. We are also seeing that more builders are adopting a Building America technique of
installing sill seal vertically over the weather resistant barrier creating a 1/16 of an inch gap. This cost effective and working
well to create vented gap between lap siding and weather resistant barriers.
In a publication titled, "Air Cavities Behind Claddings—What Have We Learned" principal author Achilles N. Karagiozis, PhD
and which can be found here: http://web.ornl.gov/sci/roofs%2Bwalls/staff/papers/210.pdf
(http://web.ornl.gov/sci/roofs%2Bwalls/staff/papers/210.pdf) , it states, " very small 1mm-wide-gap behind the cladding was
sufficient to provide drying rates comparable to those attained with top and bottom vents of equal size", in addition it was stated
that, "narrower air gap behind fiber cement siding with the air gap open to the outdoors along the whole wall width can easily
provide the same venting/ventilation rates in the air gap as in the brick wall cavity." Both conclusions indicate that a minimum
code requirement of a 1/16 of an inch gap is more than adequate.
In the conclusion of Dr. Joe Lstiburek's article titled "Mind the Gap" that can be found here:
http://buildingscience.com/documents/insights/bsi-038-mind-the-gap-eh (http://buildingscience.com/documents/insights/bsi-038mind-the-gap-eh) , he states, "The size of the gaps can vary: 3/8 in. (10 mm) is very conservative for drainage, ventilation and
diffusion. Even smaller, less than 1/16 in. (2 mm), works for drainage and diffusion redistribution."
Lastly, in the article titled, "The Role of Small Gaps Behind Wall Claddings on Drainage and Drying" by Dr. John Staube he
states, "The experiments to date have conclusively shown that even small gaps (less than 1 mm) can drain more water than
would normally be found in a drainage gap. It was also found that in some cases small gaps will store less water than a large
drainage gap. It was also found that ventilation drying can play a role in very small gaps of approximately 1 mm, at a pressure
difference of only 1 Pa."
https://www.researchgate.net/publication/242216529_The_Role_of_Small_Gaps_Behind_Wall_Claddings_on_Drainage_and_Drying
(https://www.researchgate.net/publication/242216529_The_Role_of_Small_Gaps_Behind_Wall_Claddings_on_Drainage_and_Drying)
The committee's last question concerned the expanded use of class three vapor retarder in dry climate zones. Building science
has demonstrated that water vapor moves from warm to less and is dependent on temperature and relative humidity. In dry
climate zones the air has low relative humidity the majority of the time that spikes with weather events such as rain storms.
Smaller gaps between siding and the weather resistant barrier allow more moisture movement from potential high relative
humidly air behind siding to move to the ambient air that has low relative humidity. Intruding in the code the need to install
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vented cladding over a weather resistant barrier allows moisture that gets behind the cladding time to dry to the ambient air. All
of this being said it appeared to me that dry climate zones no longer needed to be singled out as this proposal allows more
flexibility and helps move builders and code jurisdictions to more readily utilize class three vapor retarders. Because of this the
dry climate reference was removed.

RB270-16
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RB271-16 Part I
IRC: 702.8 (New).
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Residential Code
Add new text as follows:
702.8 Vapor management declaration. A vapor management strategy shall be documented on the construction documents.
The following shall be addressed:
1. Type and class of vapor retarder used throughout the building, or listed for each assembly, to manage moisture
migration by diffusion.
2. Vapor retarder installation scope of work to ensure proper installation.
3. Projected building air leakage rate and testing strategy for whole house infiltration levels in accordance with Section
N1102.4.1.2 to manage moister migration by air leakage.
4. Whole house ventilation strategy to be used in accordance with Section M1507.3.
5. Spotor local ventilation strategy to be used in accordance with Section M1507.4.
6. Testing strategy of ventilation system in accordance with Section N1103.6.2 to manage or remove moisture as it is
created and to ensure background ventilation moisture control.
7. Testing strategy of total duct leakage in accordance with Section N1103.3.3 to limit moisture migration into building
cavities through duct leakage.
Reason: The water management declaration is design to get people to understand, train, and think about vapor retarder
installation and more broadly about water vapor management. Lastly, it helps ensure not only that the components of the
strategy are in place but that they actually work.
Bibliography: BSD-106: Understanding Vapor Barriers
Joseph Lstiburek
http://buildingscience.com/documents/digests/bsd-106-understanding-vapor-barriers
You don't need a Vapor Barrier
Energy Vanguard
Allison Bailes
http://www.energyvanguard.com/blog-building-science-HERS-BPI/bid/54110/You-Don-t-Need-a-Vapor-Barrier-Probably
Cost Impact: Will increase the cost of construction
Flexibility generally reduces cost. However, in this case upfront design cost may increase as builders, designers, and
consultants work toward a strategized approach rather than a one size solution approach toward moisture management. In this
light, cost should increase in the short term but go back down as experience with the declaration becomes normalized.
RB271-16 Part I :
702.8 (NEW)SCHWARZ13823
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: This proposal introduces a new concept of vapor management declaration with an extensive list of
requirements and it is not clear how to successfully comply. The cost impact does not substantiate how significant the cost
increase will be. It is likely that a building scientist will have to be hired to perform this work.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Modified
by this Public Comment.
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Modify as Follows:
2015 International Residential Code
702.8 Vapor management declaration. A vapor management strategy shall be documented on the construction documents.
The following shall be addressed:
1. Type and class of vapor retarder used throughout the building, or listed for each assembly, to manage moisture
migration by diffusion.
2. Vapor retarder installation scope of work to ensure proper installation.
3. Projected building air leakage rate and testing strategy for whole house infiltration levels in accordance with Section
N1102.4.1.2 to manage moister migration by air leakage.
3. Strategy for achieving whole house infiltration requrements in accordance with Section N1102.4.1.2 to manage moister
migration by air leakage.
4. Whole house ventilation strategy to be used in accordance with Section M1507.3.
5. Spotor Spot/local ventilation strategy to be used in accordance with Section M1507.4.
6. Testing strategy of ventilation system systems in accordance with Section N1103.6.2 to manage or remove moisture as
it is created and to ensure background ventilation moisture control.
7. Testing strategy of total duct leakage in accordance with Section N1103.3.3 to limit moisture migration into building
cavities through duct leakage.
Commenter's Reason: The committee's concern about a new concept is unfounded. The concept brings together the many
current requirements of the code that manage moisture in a house into one place that can be easily reviewed by a jurisdiction's
plans examiner. The list is only seven items long and may seem extensive only because the code already understands the
importance of the seven items. What this proposal is really doing is pointing out the importance of the integration of the seven
items so that moisture does no degrade the durability and efficiency of the building or the health of the occupants. In a similar
way that HVAC design reports are required to be turned in to demonstrate that the interaction of heating and cooling
equipment, the duct system, and the thermal envelope are performing this "Vapor Management Declaration" gives the plan
examiner one place to look to ensure that vapor management is occurring per the code.
To successfully comply with this code requirement a declaration answering the seven questions shall be documented on the
construction documents. I disagree with the committee's statement that this is not clear.
Lastly, the committee was concerned about the cost statement. I stated and continue to believe that cost will go up and then
back down. The Builder and design team only needs to document the integration of the code required vapor management
requirements once. As long as the builder's strategy does not change the documentation on the construction documents does
not need to change. This is similar to the air sealing details that are required to be incorporated on the plan set. Once these
details are defined the architect can simply cut and past the detail onto the drawing. The real benefit of the requirement it
consistency and thought about how to integrate the systems, as well as, informing the construction staff and jurisdiction of how
the house will be constructed to manage moisture.

RB271-16 Part I
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RB271-16 Part II
R403.6.2 (New) [IRCN1103.6.2 (New)]
Proposed Change as Submitted
Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)
2015 International Energy Conservation Code
R403.6.2 (N1103.6.2) Testing of ventilation systems. Whole house, local and spot ventilation systems shall be tested to
verify that the minimum required ventilation flow rates in accordance with the International Residential Code or International
Mechanical Code, as applicable, are being produced by the systems. A flow rate report shall be provided to the code official
prior to certificate of occupancy.
Reason: As we continue to build tight homes as required by the IECC to achieve our energy efficiency goals spot/local and
whole house ventilation becomes and even more crucial aspect of ensuring that the full intent of the IECC is met. This includes
durability, safety, flexibility as well as efficiency. If we do not more actively ensure that the systems in our homes are not only
there but are also performing as intended we have missed the mark with regards to the intent of the code. The testing
experience gained through the implementation of the EnergyStar program has clearly demonstrated that ventilation fans are
installed but are not performing as required by the code. Simple cost effective testing is available to ensure that the systems in
our home are not only there but that they work.
Bibliography: BSD-106: Understanding Vapor Barriers
Joseph Lstiburek
http://buildingscience.com/documents/digests/bsd-106-understanding-vapor-barriers
You don't need a Vapor Barrier
Energy Vanguard
Allison Bailes
http://www.energyvanguard.com/blog-building-science-HERS-BPI/bid/54110/You-Don-t-Need-a-Vapor-Barrier-Probably
Cost Impact: Will increase the cost of construction
The cost implications of this code change are small. Qualified testing personnel are already available and at the building
performing blower door and duct leakage tests. Adding simple flow measurements of ventilation systems at the same time a
blower door test occurs, for example, is not only practical but cost effective. An increase is cost of $25-$50 is well worth the
reduction in builder risk issues that are associated with poor implementation of code required moisture and pollutant
management.
RB271-16 Part II :
R403.6.2
(N1103.6.2)SCHWARZ13824
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: A simple smoke test is all the code official needs to do. He inspects the rough-in and the equipment rating.
These smaller systems are prone to failure anyhow. It's just not that critical at this time to need to be accurately verifying flow rates.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Robert Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com) requests Approve as Submitted.
Commenter's Reason: The committee felt that code officials or approved third parties only need to perform a simple smoke
test on ventilation system to demonstrate that they work. The issue here is the difference between working and performing to
the requirement of the code. The code is requiring tighter homes and moisture and pollutant control is more and more
important to ensure from an energy, durability, and health perspective. Smoke testing, by the way which is not being done,
does not lead to any quantification of the actual flow rate of a fan. Nor does the fan rated flow rate documentation. Flow is
determined not only based off the rated flow, but also by how the fan housing and motor are integrated with the duct and
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termination to the outdoors. These three things determine the actual flow rate of the fan and can only be determined if tested.
Using a flow box to test to flow is simple, quick, and accurate.
The committee felt that these systems are prone to failure. The reality is that the Energy Star Program has demonstrated that
typical builder grade fans may fail but it will be quickly observed that typical builder grade fans that are rated to push 50 CFM of
air are not adequate to meet the requirements of code. Higher quality fans will be needed and some addition cost will be
needed to be absorbed. Testing fees will be small for builders that are already using the services of Energy Raters as they are
already on site. If they are not, then the fees may be higher. The incremental cost increase for a better quality 50-80 CFM bath
fan is between $50-$100.
Building scientist always harp on the mantra "Built Tight and Ventilate Right". The code is forcing Builders to build tight and we
are ensuring that they are through testing. It is time to ventilate right and ensure that we are through testing. If we do not,
energy, health, and durability issue in our houses will continue for years and years to come.

RB271-16 Part II
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RB272-16
IRC: R702.7.1.
Proposed Change as Submitted
Proponent : Craig Conner, representing self (craig.conner@mac.com)
2015 International Residential Code
TABLE R702.7.1
CLASS III VAPOR RETARDERS
CLIMATE ZONE

Marine 4

5

6

7 and 8

CLASS III VAPOR RETARDERS PERMITTED FOR: a
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 2.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 3.75 over 2 × 6 wall.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 7.5 over 2 × 6 wall.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 7.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 11.25 over 2 × 6 wall.
Continuous insulation with R-value ≥ 10 over 2 × 4 wall.
Continuous insulation with R-value ≥ 15 over 2 × 6 wall.

3
For SI: 1 pound per cubic foot = 16 kg/m .
a. Spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the interior cavity side of wood
structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous insulation requirement where
the spray foam R-value meets or exceeds the specified continuous insulation R-value.
Reason: This corrects two errors made when this table was first adopted over a decade ago. Climate Zone 8 was originally
omitted and then added at the last minute to the requirements of Climate Zone 7. There was no technical justification for this.
Most of Climate Zone 4 was left out of the table for political reasons. I wrote the original language and did the research for the
original vapor barrier code changes. There was no technical justification for leaving the largest part of Climate Zone 4 out of
the table but I elected to leave it out in order to get the original code change passed. I have been meaning to fix these two
errors for many years. Note that the thermal resistance values proposed for Climate Zone 8 are based on field measurements
not computer simulations.

Cost Impact: Will not increase the cost of construction
These are options. In Climate Zone 4, which has the most construction, costs for the option would go down as the option is
expanded into the whole of Climate Zone 4. In Climate Zone 8 cost might go up; however there is not much construction in the
colder part of Alaska.
RB272-16 :
TABLE R702.7.1CONNER12897
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal deletes any requirements for climate zone 8 and without the modification that was ruled out of
order there is no guidance for climate zone 8. The committee recommends the proponent bring this back with a public comment to
add in climate zone 8.
Assembly Action:

None
Individual Consideration Agenda
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Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
TABLE R702.7.1
CLASS III VAPOR RETARDERS
CLIMATE ZONE

4

5

6

7
8

CLASS III VAPOR RETARDERS PERMITTED FOR: a
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 2.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 3.75 over 2 × 6 wall.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 7.5 over 2 × 6 wall.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 7.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 11.25 over 2 × 6 wall.
Continuous insulation with R-value ≥ 10 over 2 × 4 wall.
Continuous insulation with R-value ≥ 15 over 2 × 6 wall.
Continuous insulation with R-value ≥ 15 over 2 × 4 wall.
Continuous insulation with R-value ≥ 20 over 2 × 6 wall.

For SI: 1 pound per cubic foot = 16 kg/m3 .
a. Spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the interior cavity side of wood
structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous insulation requirement where
the spray foam R-value meets or exceeds the specified continuous insulation R-value.
Commenter's Reason: This proposal is offered as a compromise between original proposals RB272 and RB273. It extracts
the more important features of both proposals and combines them into a single proposal. From RB273 and RB272, Climate
Zone 4 replaces the limited application to Marine 4 based on assessment of research (including various field studies of actual
homes) described in the reason statement for proposal RB273. These requirements are needed in all of climate zone 4
(particularly 4A), not just Marine 4. Also based on RB272 and RB273, the existing provisions for Climate Zones 7 and 8 are
limited to only Climate Zone 7 (without changing the requirements for Climate Zone 7 as was proposed in RB273). A new
separate requirement is provided to address Climate Zone 8 with appropriate insulation R-values based on a compromise
between a proposed (unaccepted) modification to RB272 and those proposed in RB273. This table needs to be updated and it
is hoped that this PC provides a unifying solution for RB272 and RB273. An un-needed footnote for SI conversion is also
deleted (the units do not exist in the table).
Public Comment 2:
Proponent : Joseph Lstiburek (joe@buildingscience.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
TABLE R702.7.1
CLASS III VAPOR RETARDERS
CLASS III VAPOR RETARDERS PERMITTED FOR: a

CLIMATE ZONE

Vented cladding over wood structural panels.
Vented cladding over fiberboard.
4
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4

Vented cladding over gypsum.
Continuous insulation with R-value ≥ 2.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 3.75 over 2 × 6 wall.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.

5

Vented cladding over gypsum.
Continuous insulation with R-value ≥ 5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 7.5 over 2 × 6 wall.
Vented cladding over fiberboard.

6

Vented cladding over gypsum.
Continuous insulation with R-value ≥ 7.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 11.25 over 2 × 6 wall.

7

Continuous insulation with R-value ≥ 10 over 2 × 4 wall.
Continuous insulation with R-value ≥ 15 over 2 × 6 wall.

8

Continuous insulation with R-value ≥ 12.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 20 over 2 × 6 wall.

3
For SI: 1 pound per cubic foot = 16 kg/m .
a. Spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the interior cavity side of wood
structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous insulation requirement where
the spray foam R-value meets or exceeds the specified continuous insulation R-value.
Commenter's Reason: As requrested by the committee, this restores zone 8.
Public Comment 3:
Proponent : Joseph Lstiburek (joe@buildingscience.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
TABLE R702.7.1
CLASS III VAPOR RETARDERS
CLIMATE ZONE

CLASS III VAPOR RETARDERS PERMITTED FOR:

a

Vented cladding over wood structural panels.
Vented cladding over fiberboard.
4

Vented cladding over gypsum.
Continuous insulation with R-value ≥ 2.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 3.75 over 2 × 6 wall.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.

5

Vented cladding over gypsum.
Continuous insulation with R-value ≥ 5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 7.5 over 2 × 6 wall.
Vented cladding over fiberboard.

6

Vented cladding over gypsum.
Continuous insulation with R-value ≥ 7.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 11.25 over 2 × 6 wall.

7 and 8

Continuous insulation with R-value ≥ 10 over 2 × 4 wall.
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7 and 8

Continuous insulation with R-value ≥ 15 over 2 × 6 wall.

For SI: 1 pound per cubic foot = 16 kg/m3 .
a. Spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the interior cavity side of wood
structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous insulation requirement where
the spray foam R-value meets or exceeds the specified continuous insulation R-value.
Commenter's Reason: All of Climate zone 4 should have been included in the original code change over a decade ago based
on the field research and experience. However, it was left out as a compromise in order to have the overall change accepted.
In the past decade interior moisture loads have risen in climate zone 4 enclosures due to significantly higher levels of air
tightness making it necessary to add this requirement to include all of climate zone 4 not just marine climate 4.
RB272-16
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RB273-16
IRC: R702.7.1.
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Residential Code
TABLE R702.7.1
CLASS III VAPOR RETARDERS
CLIMATE ZONE

4 & Marine 4

5

6
7 and 8

CLASS III VAPOR RETARDERS PERMITTED FOR: a
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 2.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 3.75 over 2 × 6 wall.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 7.5 over 2 × 6 wall.
Vented cladding over fiberboard.
Vented cladding over gypsum.
Continuous insulation with R-value ≥ 7.5 over 2 × 4 wall.
Continuous insulation with R-value ≥ 11.25 over 2 × 6 wall.
Continuous insulation with R-value ≥ 1210 over 2 × 4 wall.
Continuous insulation with R-value ≥ 1815 over 2 × 6 wall.

8c

Continuous insulation with R-value ≥ 17 over 2x4 wall
Continuous insulation with R-value ≥ 25 over 2x6 wall

For SI: 1 pound per cubic foot = 16 kg/m 3 .
a. Spray In addition to the vapor retarder, spray foam with a maximum permeance of 1.5 perms at the installed thickness,
applied to the interior cavity side of wood structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the
continuous insulation requirement where the spray foam R -value plus any continuous insulation R-value provided meets or
exceeds the specified continuous insulation R -value.
b. Continuous insulation R-values shall be permitted to be determined using the following minimum ratios of exterior
continuous insulation R-value to cavity insulation R-value by Climate Zone: 0.2 (Climate Zone 4 and Marine 4), 0.35 (Climate
Zone 5), 0.5 (Climate Zone 6), 0.8 (Climate Zone 7), and 1.1 (Climate Zone 8). Interpolation of insulation ratios shall be
permitted based on the heating degree days of a given site and the maximum heating degree day limits defining the boundaries
of each Climate Zone in accordance with Table N1101.7.2(2).
c. The continuous insulation requirement for Climate Zone 8 is based on a maximum 16,200 heating degree days (65F basis)
[9,000 heating degree days (18C basis)]. Where this heating degree day limit is exceeded, an approved design to determine
the amount of continuous insulation shall be required.
Reason: An extensive review and analysis of available data on actual performance of assemblies has been conducted to
evaluate Canadian and US experience and practices related to water vapor control for modern insulated light-frame wall
assemblies (ABTG, 2015). The findings from this study have re-affirmed most of the provisions in Table R702.7.1 and
identified the need for a few refinements as described below.
First, when Table R702.7.1 was first introduced to the IRC, only Climate Zone 4 Marine and not all of Climate Zone 4 was
addressed. Subsequent experience, field data, testing and analysis has demonstrated that these requirements should apply to
Climate Zone 4 more broadly, not just Climate Zone 4 Marine. The study also has found that the continuous insulation
requirements in Climate Zone 7 would benefit from a modest increase to better align with the extreme northern boundary of
Climate Zone 7. For most of Climate Zone 7 there is no change when footnote 'b' is applied.
In addition, Climate Zone 8 was inadvertently included with Climate Zone 7 as an artifact or unintended action in the code
development process when these provisions were first introduced in the IRC (the provisions were intended for Climate Zone 7
only). The revised values for Climate Zone 8 are based on an analysis consistent with that used as a basis for the remainder
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of the existing table and informed by findings mentioned above (ABTG, 2015). In addition, a limit on heating degree days
(footnote 'c') is placed on the extent of Climate Zone 8 for the purpose of the table because of the large range of severe cold
climate conditions in Climate Zone 8. This was necessary to develop an appropriate prescriptive solution.
Furthermore, the continuous insulation R-values in Table R702.7.1 have always been based on the concept of insulation ratios
and this is now disclosed in footnote 'b' to allow alternative (more efficient) solutions for determining continuous insulation
amounts depending on the cavity insulation amount and the site's heating degree day condition. Similarly, the current and
proposed continuous insulation R-values are based on worst-case (maximal) assumptions for the R-value of vapor-permeable
cavity insulation (e.g., R-15 for 2x4 and R-22.5 for 2x6) and use of footnote 'b' would result in a more efficient design where
less cavity insulation is used (e.g., R-13 instead of R-15).
Finally, footnote 'a' is clarified in regard to the need for a Class III interior vapor retarder when closed-cell spray foam is used at
the minimum amounts required by Table R702.7.1. In addition, it is clarified that the R-value requirement can be met by spray
foam alone (in the cavity only) or by combination of spray foam in the cavity and continuous insulation on the exterior. This will
provide more options to satisfy the requirements of the table.

Bibliography: ABTG (2015). Assessment of Water Vapor Control Methods for Modern Insulated Light-Frame Wall Assemblies,
Research Report No. ABTG-1410-03, Applied Building Technology Group, LLC, www.appliedbuildingtech.com/rr/1410-03
Cost Impact: Will not increase the cost of construction
This proposal will increase cost in the northern portions of Climate Zones 7 and in Climate Zone 8 only when a Class III vapor
retarder is used, but other vapor retarder options (e.g., Class I or Class II) are unchanged and are commonly used. Thus, there
is no cost impact to construction.
RB273-16 :
TABLE R702.7.1CRANDELL12676
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There should be separate R values for the extreme boundaries of climate zone 7 in Alaska vs the more
moderate portion for North Dakota, Minnesota, Wisconsin and Michigan.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Submitted.
Commenter's Reason: The RB273 proposal missed the opportunity for testimony from the hearing floor due to confusion at
the hearing as to hearing order. As a result, there was no opportunity to discuss or respond to the committee's reasons for
disapproval. The reason stated was that there should be different solutions for different locations within Climate Zone 7. The
proposal includes a table footnote 'b' that permits interpolation within a climate zone such that this can be done. The current
code does not allow it; thus, the RB273 proposal is the only means to actually resolve the committee's comment (which is a
concern with the existing code, not the proposal). The proposal addresses important refinements to the Class III vapor
retarder provisions including correction of a non-conservative misapplication of Climate Zone 8 in the existing code. Refer to
the original proposal's reason statement for additional information and support for this public comment.
RB273-16
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RB277-16
IRC: R702.7.4 (New).
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Residential Code
Add new text as follows:
R702.7.4 Wet-applied cavity insulation. Prior to vapor retarder application, drying of wet-applied cavity insulation materials
shall comply with the insulation manufacturer's installation instructions.
Reason: The vapor retarder provisions of the IRC and many of the materials used in wall construction (e.g., drywall, exterior
sheathing, etc.) are not intended to handle wall assemblies that are enclosed with high levels of construction moisture, such as
may be caused by wet-applied insulation materials. This proposal provides guidance to code user's and a means of
enforcement to avoid this problem by referencing the insulation manufacturer's installation instructions.
Problems associated with high construction moisture from overly-wet insulation materials at the time of wall enclosure (i.e.,
installation of the vapor retarder) include mold, wood shrinkage and swelling, material degradation due to extended exposure to
high levels of moisture and vapor drives, drywall cracks and nail pops, and other serviceability or building health problems.
Wet-applied insulation manufacturers typically specify maximum moisture levels or minimum drying times for their materials prior
to enclosure.
CIMA Technical Bulletin #3: Standard Practice for the Installation of Sprayed Cellulosic Wall Cavity Insulation (SCWCI),
Section 8.4 states: "Installation of the interior finish should not be permitted until the insulation has dried...The manufacturer's
recommended drying times shall be followed."
In addition, ASTM E 1677 also recommends that "When vapor retarders are used on both sides of the opaque wall, precautions
should be used to ensure that building materials within the wall cavity have a moisture content below 19%." This statement is
based on Lstiburek and Carmody, "Moisture Control Handbook" published by Oak Ridge National Laboratory. More recent
research has shown that, even with a vapor retarder only on one side of an assembly, enclosing walls too soon after
application of wet-applied insulation materials will substantially delay drying and cause the moisture to accumulate to excessive
levels in materials toward the inside or outside of the construction. Simply put, there are few cases or conditions where high
initial moisture levels could be tolerated without significant consequences.

Cost Impact: Will not increase the cost of construction
The proposal clarifies requirements that are currently intended to be practiced, but are not specified in the code.
RB277-16 :
R702.7.4 (NEW)CRANDELL12671
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This is a need for code text to address the issue of the wet cavity before it is closed up. However, the issues
of types of vapor retarders and the specific language need to be cleaned up and should be done through a public comment.
Additionally the manufacturers installation instruction can be rather vague and more clarification is needed.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R702.7.4 Wet-applied cavity insulation. Prior to vapor retarder application, drying of wet-applied
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Wet-applied cavity insulation materials shall comply be installed in accordance with the insulation manufacturer's installation
instructions and, before enclosure, shall meet the specified maximum moisture content or minimum drying time.
Commenter's Reason: The residential building committee recognized RB277 as addressing "a need for the code text to
address the issue of wet cavity insulation". The committee also suggested some further improvements which are addressed in
this "cleaned up" PC. The reference to vapor retarder has been removed to avoid confusion in regard to coordination with
vapor retarder types. The issue is enclosure of the wall assembly, regardless of the type of vapor retarder used. The specific
requirements needed to be included in and used from the manufacturer's installation instructions are also clearly specified as
requested by the committee.
RB277-16
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RB278-16
IRC: R703.1.1.
Proposed Change as Submitted
Proponent : Laverne Dalgleish, Building Professionals, representing Building Professionals
(ldalgleish@buildingprofessionals.com)
2015 International Residential Code
R703.1.1 Water resistance. The exterior wall envelope shall be designed and constructed in a manner that prevents the
accumulation of water within the wall assembly by providing a water-resistant barrier behind the exterior veneer as required by
Section R703.2 and a means of draining to the exterior water that enters the assembly.
Where IRC Table N 1101.7 (R301.1) designates the city as either A - Moist or C - Marine, the means for preventing the
accumulation of water with the wall assembly shall be provided by;
a. A drained and vented air space not less than 3/16 inch deep behind the exterior veneer, over the full heigth and width of the
wall, or
b. an open drainage material complying with ASTM E2925, is installed behind the exterior veneer, over the full height and
width of the wall.
Protection against condensation in the exterior wall assembly shall be provided in accordance with Section R702.7 of this code.
Exceptions:
1. A weather-resistant exterior wall envelope shall not be required over concrete or masonry walls designed in
accordance with Chapter 6 and flashed in accordance with Section R703.4 or R703.8.
2. Compliance with the requirements for a means of drainage, and the requirements of Sections R703.2 and R703.4,
shall not be required for an exterior wall envelope that has been demonstrated to resist wind-driven rain through
testing of the exterior wall envelope, including joints, penetrations and intersections with dissimilar materials, in
accordance with ASTM E 331 under the following conditions:
2.1.Exterior wall envelope test assemblies shall include at least one opening, one control joint, one wall/eave
interface and one wall sill. All tested openings and penetrations shall be representative of the intended
end-use configuration.
2.2.Exterior wall envelope test assemblies shall be at least 4 feet by 8 feet (1219 mm by 2438 mm) in size.
2.3.Exterior wall assemblies shall be tested at a minimum differential pressure of 6.24 pounds per square foot
(299 Pa).
2.4.Exterior wall envelope assemblies shall be subjected to the minimum test exposure for a minimum of 2
hours.The exterior wall envelope design shall be considered to resist wind-driven rain where the results
of testing indicate that water did not penetrate control joints in the exterior wall envelope, joints at the
perimeter of openings penetration or intersections of terminations with dissimilar materials.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM E2925 - 14 Standard Specification for Manufactured Polymeric Draining and Ventilation Materials used to Provide a
Rainscreen Function
Reason: This proposal adds additional options to meeting the existing requirments of the code.
Cost Impact: Will not increase the cost of construction
As this adds additional options to meeting the existing requirments of the code, there is not a cost increase
Analysis: A review of the standard(s) proposed for inclusion in the code,ASTM E 2925-14, with regard to the ICC criteria
for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
RB278-16 :
R703.1.1DALGLEISH13224
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt there were to many concerns raised with the new reference standard ASTM E2925-14.
The cost impact is not substantiated it appears there would be a cost increase.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Laverne Dalgleish, Building Professionals, representing Building Professionals
(ldalgleish@buildingprofessionals.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R703.1.1 Water resistance. The exterior wall envelope shall be designed and constructed in a manner that prevents the
accumulation of water within the wall assembly by providing a water-resistant barrier behind the exterior veneer as required by
Section R703.2 and a means of draining to the exterior water that enters the assembly.
Where IRC Table N 1101.7 (R301.1) designates the city as either A - Moist or C - Marine, the means for preventing the
accumulation of water with the wall assembly shall be provided by;
a 1. A drained and vented air space not less than 3/16 inch deep behind the exterior veneer, over the full heigth and width of
the wall, or
b 2. an open drainage material complying with ASTM E2925, is installed behind the exterior veneer, over the full height and
width of the wall.
Protection against condensation in the exterior wall assembly shall be provided in accordance with Section R702.7 of this code.
Exceptions:
1. A weather-resistant exterior wall envelope shall not be required over concrete or masonry walls designed in
accordance with Chapter 6 and flashed in accordance with Section R703.4 or R703.8.
2. Compliance with the requirements for a means of drainage, and the requirements of Sections R703.2 and R703.4,
shall not be required for an exterior wall envelope that has been demonstrated to resist wind-driven rain through
testing of the exterior wall envelope, including joints, penetrations and intersections with dissimilar materials, in
accordance with ASTM E 331 under the following conditions:
2.1.Exterior wall envelope test assemblies shall include at least one opening, one control joint, one wall/eave
interface and one wall sill. All tested openings and penetrations shall be representative of the intended
end-use configuration.
2.2.Exterior wall envelope test assemblies shall be at least 4 feet by 8 feet (1219 mm by 2438 mm) in size.
2.3.Exterior wall assemblies shall be tested at a minimum differential pressure of 6.24 pounds per square foot
(299 Pa).
2.4.Exterior wall envelope assemblies shall be subjected to the minimum test exposure for a minimum of 2
hours. The exterior wall envelope design shall be considered to resist wind-driven rain where the results
of testing indicate that water did not penetrate control joints in the exterior wall envelope, joints at the
perimeter of openings
penetration or intersections of terminations with dissimilar materials. material
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: The concern raised at the Group B Hearings was that the standard referenced (ASTM E2925) listed
specific requirements for both the substrate and the water resistive barrier in the construction of the test specimen. This
standard is currently being modified to make the requirements generic both for the substrate and for the water resistive barrier.
The ASTM E2925 standard originally stated;
"A1.2.1 Construct one 1200 mm by 2400 mm test wall assembly comprised of 50 mm by 100 mm (nominal) perimeter framing
and 50 mm by 100 mm (nominal) framing vertically at 400 mm on center. Install a wood panel of 11 mm oriented strand board
(OSB) to the framing and fasten with 10d fasteners at 200 mm on center. Install a water resistive barrier (WRB) complying with
Specification E2556/E2556M on the OSB in a seamless, continuous manner."
This section will now state;
"A.1.2.1 The test specimen shall be 1200 mm by 2400 mm constructed from 50 mm by 100 mm (nominal) framing for the
perimeter framing with two vertically studs every 400 mm on center across the 1200 mm leg, have a typical substrate used in
building construction installed on one side of the wood framing which is then covered with a water resistive barrier (WRB) that it
is seamless and continuous."
With the modified requirements in the standard, any substrate and any water resistive barrier is acceptable to be used in
constructing the specimen.
There will be a cost to creating an airspace of $0.25 per square foot to add furring strips made from plywood before installing
the cladding
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Analysis: The proposed modification to this code change proposal includes update of the year edition of standard ASTM
E2925 from -14 to -16. CP28, Section 3.6.3.1 and newly referenced standard "shall be completed and readily available prior
to the Public Comment Hearing based on the cycle of code development which includes the code change proposal."
Therefore, the proponent is required to provide information verifying that the standard ASTM E2925-16 is completed and
readily available at the time of the public comment hearings.
RB278-16
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RB281-16
IRC: , R202 (New), R703.1.1.1 (New).
Proposed Change as Submitted
Proponent : Matthew Dobson, Vinyl Siding Institute, representing Vinyl Siding Institute (mdobson@vinylsiding.org)
2015 International Residential Code
Add new definition as follows:
SECTION R202 DEFINITIONS
ABSORPTIVE CLADDING. Exterior wall covering that will absorb moisture.
SECTION R202 DEFINITIONS
VENTED CLADDING. Exterior wall covering that creates a cavity or space between the cladding and exterior wall assembly
when installed.
Add new text as follows:
R703.1.1.1 Water/Moisture Management. In climate zones designated by Figure N1101.7(R301.1) as Moist (A) or Marine
(C), cladding must be designed to drain exterior water that gets behind it in accordance with R703.1.1.1.1, R703.1.1.1.2, or
R703.1.1.1.3.
R703.1.1.1.1 Vented Cladding. Meets the definition as a vented cladding.
R703.1.1.1.2 Absorptive Cladding. Absorptive cladding must have a minimum 1/8 inch (3 mm) space between the waterresistive barrier and the cladding.
R703.1.1.1.3 Absorptive Cladding. Absorptive cladding must demonstrate drainage efficiency of 75-percent per ASTM E2273.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:

ASTM E2273-03(2011). Standard Test Method for Determining the Drainage Efficiency of
Exterior Insulation and Finish Systems (EIFS) Clad Wall Assemblies
Reason: An increase in durability and resiliency in the codes is the next step to improving how homes will perform in the
decades ahead. This change brings in concepts that have been recognized in the code, vented cladding, and in regionally
modified codes and begins to better address moisture management from the outside. The Pacific Northwest (Oregon, Seattle)
and the eastern parts of Canada have been addressing this issue for many years and it is time the IRC begins to recognize
these types of construction and their benefits to building durability and resiliency.
This change defines different types of cladding: vented and absorptive. It then places requirements on absorptive claddingcladding that will absorb moisture and retain it for a period of time-which will enable better water shedding and minimize
chances for water accumulation, rot, mold build up and also potential for freeze-thaw issues.
This change is meant to start a conversation on this issue with a goal of developing a more comprehensive approach to
moisture management.

Cost Impact: Will increase the cost of construction
Some materials will require rainscreening construction techniques and/or additional testing.
Analysis: A review of the standard(s) proposed for inclusion in the code,ASTM E 2273-03(2011), with regard to the ICC
criteria for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
RB281-16 :
R703.1.1.1 (NEW)DOBSON13108
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: As stated in the reason statement this proposal is a starting point for discussion and much more needs to be
done. Also, the referenced test method is for EIFS and is being applied to other cladding. The cost statement does not provide any
substantiation.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Matthew Dobson, Vinyl Siding Institute, representing Vinyl Siding Institute (mdobson@vinylsiding.org)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
SECTION R202 DEFINITIONS
ABSORPTIVE CLADDING. Exterior wall covering that will absorb moisture.
SECTION R202 DEFINITIONS
VENTED CLADDING. Exterior wall covering that creates a cavity or space between the cladding and exterior wall assembly
when installed.
R703.1.1.1 Water/Moisture Management. In climate zones designated by Figure N1101.7(R301.1) as Moist (A) or Marine
(C), cladding must be designed to drain exterior water that gets behind it in accordance with R703.1.1.1.1, R703.1.1.1.2, or
R703.1.1.1.3.
R703.1.1.1.1 Vented Cladding. Meets the definition as a vented cladding.
R703.1.1.1.2 Absorptive Cladding. Absorptive cladding must have a minimum 1/8 inch (3 mm) space between the waterresistive barrier and the cladding.
R703.1.1.1.3 Absorptive Cladding. Absorptive cladding must demonstrate drainage efficiency of 75-percent per ASTM E2273.
Commenter's Reason: This modification creates requirements that are consistent with what is currently required in many
parts of the Marine (C) climate zone.
The referenced ASTM, which does reference EIFS building systems, is used to test all types of cladding for drainage efficiency.

RB281-16
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RB282-16
IRC: R703.1.2, R703.11.1.4, R703.3, R703.3.1, R703.3.1 (New), R703.3.1.1 (New), R703.3.2.
Proposed Change as Submitted
Proponent : T. Eric Stafford, PE, representing AECOM; Andrew Herseth, representing Federal Emergency Management
Agency (andrew.herseth@fema.dhs.gov)
2015 International Residential Code
R703.1.2 Wind resistance. Wall coverings, roof overhang soffits, backing materials and their attachments shall be capable of
resisting wind loads in accordance with Tables R301.2(2) and R301.2(3). Wind-pressure resistance of the siding , soffit, and
backing materials shall be determined by ASTM E 330 or other applicable standard test methods. Where wind-pressure
resistance is determined by design analysis, data from approved design standards and analysis conforming to generally
accepted engineering practice shall be used to evaluate the siding , soffit, and backing material and its fastening. All applicable
failure modes including bending rupture of siding, fastener withdrawal and fastener head pull-through shall be considered in the
testing or design analysis. Where the wall covering , soffit, and the backing material resist wind load as an assembly, use of the
design capacity of the assembly shall be permitted.
R703.3 Nominal Wall covering nominal thickness and attachments. The nominal thickness and attachment of exterior wall
coverings shall be in accordance with Table R703.3(1), the wall covering material requirements of this section, and the wall
covering manufacturer's installation instructions. Cladding attachment over foam sheathing shall comply with the additional
requirements and limitations of Sections R703.15 through R703.17. Nominal material thicknesses in Table R703.3(1) are based
on a maximum stud spacing of 16 inches (406 mm) on center. Where specified by the siding manufacturer's instructions and
supported by a test report or other documentation, attachment to studs with greater spacing is permitted. Fasteners for exterior
wall coverings attached to wood framing shall be in accordance with Section R703.3.2 R703.3.3 and Table R703.3(1). Exterior
wall coverings shall be attached to cold-formed steel light frame construction in accordance with the cladding manufacturer's
installation instructions, the requirements of Table R703.3(1) using screw fasteners substituted for the nails specified in
accordance with Table R703.3(2), or an approved design.
R703.3.1 R703.3.2 Wind limitations. Where the design wind pressure exceeds 30 psf or where the limits of Table R703.3.1
R703.3.2 are exceeded, the attachment of wall coverings and roof overhang soffits shall be designed to resist the component
and cladding loads specified in Table R301.2(2), adjusted for height and exposure in accordance with Table R301.2(3). For the
determination of wall covering and roof overhang soffit attachment, component and cladding loads shall be determined using
an effective wind area of 10 square feet (0.93 m2).
TABLE R703.3.1 R703.3.2
LIMITS FOR ATTACHMENT PER TABLE R703.3(1)
For SI: 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s.
NL = Not limited by Table R703.3.1, DR = Design required.
R703.3.2 R703.3.3 Fasteners. Exterior wall coverings and roof overhang soffits shall be securely fastened with aluminum,
galvanized, stainless steel or rust-preventative coated nails or staples in accordance with Table R703.3(1) or with other
approved corrosion-resistant fasteners in accordance with the wall covering manufacturer's installation instructions. Nails and
staples shall comply with ASTM F 1667. Nails shall be T-head, modified round head, or round head with smooth or deformed
shanks. Staples shall have a minimum crown width of 7 /16 inch (11.1 mm) outside diameter and be manufactured of minimum
16-gage wire. Where fiberboard, gypsum, or foam plastic sheathing backing is used, nails or staples shall be driven into the
studs. Where wood or wood structural panel sheathing is used, fasteners shall be driven into studs unless otherwise permitted
to be driven into sheathing in accordance with either the siding manufacturer's installation instructions or Table R703.3.2.
R703.3.1 Roof overhang soffit nominal thickness and attachment. The minimum nominal thickness for wood structural
panel roof overhang soffits shall be in accordance with Table R703.3(1). Fasteners for wood structural panel roof overhang
soffits shall be in accordance with Section R703.3.3 and Table R703.3(1). Manufactured soffit panels shall be installed in
accordance with the manufacturer's installation instruction for the design wind loads required in Section R703.1.2.
Reason: Little guidance is given in the code for soffit installation and design loads on soffits. The 2004 hurricane season
resulted in significant damage to soffit panels in the State of Florida and resultant wind and water damage to many buildings.
Further research revealed inconsistencies in the way loads were being calculated for roof overhang soffits. At the time, neither
the codes nor ASCE 7 provided any guidance on the appropriate loads for the design of soffit panels. As a result, the 2007
Florida Building Code was revised to include new language specifically requiring soffits to be designed using the wall GCp
coefficients based on an effective wind area of 10 square feet. Additionally, ASCE 7-10 addressed the issue by stating that the
external pressure coefficient on underside of the roof overhang is the same as the adjacent wall surface adjusted for effective
wind area. This language in ASCE 7-10 is somewhat ambiguous and is not readily identifiable. It is located in the definition of
GCp in Section 30.10 for roof overhangs.
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While design loads for soffits are addressed in the 2014 Edition of ICC 600, they are not addressed in some of the other
prescriptive documents referenced by the IRC. This language simply seeks to clarify the design loads that are to be used on
soffits.
The Hurricane Charley Mitigation Team Assessment (MAT) report (FEMA 488) identified widespread damage to vinyl and
aluminum soffit panels, particularly on residential buildings. See Sections 8.2.2, 8.5, and 8.7.1 in FEMA 488. These panels
were either pulled out by negative wind pressures (suction) or pushed up by positive pressures (Figure 3-21 from the Hurricane
Charley MAT and Figure 1 from FEMA 499 Technical Fact Sheet No. 7.5). The damage was often not limited to the loss of the
exterior soffit cladding system. Damages to these building envelope components led to wind-driven rain entering the homes
and wetting the building interior and the internal wall cavities, and saturating attic insulation and ceilings that sometimes
collapsed (Figure 3-22 from the Hurricane Charley MAT).
Additionally, the IRC doesn't specifically address soffit installation for low wind regions (areas where wind design is not required
in accordance with Figure R301.2(4)B). Most of the nominal thicknesses and fastening requirements in Table R703.3(1) would
not apply to soffit panels, with the exception of wood structural panel. Since the design wind pressures on the soffit are the
same as the adjacent wall surface, the requirements for wood structural panel wall coverings would be acceptable for wood
structural panel soffit panels. New Section R703.3.1 has been added requiring wood structural panel soffits to comply with
Table R703.3.1 and Section R703.3.3 (formerly R703.3.2). Manufactured soffit panels have general installation instructions,
but also include installation instructions for specific wind loads. The new language refers to the installation instructions for
manufactured soffit panels but also emphasizes that the soffit panel has to be capable of resisting the design loads in Table
R301.2(2) even in lower wind regions.
It's important to note that this code change does not add additional wind loading requirements for manufactured soffits. The
materials and fastening requirements in Table R703.3(1) were prescriptively developed to resist a design wind pressure of 30
psf. This code change simply requires manufactured soffit panels to be installed to resist the minimum design wind pressure
applicable.
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Bibliography: FEMA 488, Mitigation Assessment Team Report: Hurricane Charley in Florida (2005)
Homebuilders Guide to Coastal Construction Technical Fact Sheet Series - FEMA P-499

Cost Impact: Will increase the cost of construction
May result in an increase in the cost of construction for lower wind regions as the IRC doesn't specifically address soffit
installation or attachment. However, any initial minimal up front construction costs will result in reduced owner residual risk
through improved resilience to high wind loading, reduced wind driven rain associated damages and more than offset costs
through mitigating already well documented failure modes and vulnerabilities.
RB282-16 :
R703.1.2STAFFORD11897
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
R703.1.2 Wind resistance. Wall coverings, roof overhang soffits, backing materials and their attachments shall be capable of
resisting wind loads in accordance with Tables R301.2(2) and R301.2(3). Wind-pressure resistance of the siding, soffit, and
backing materials shall be determined by ASTM E 330 or other applicable standard test methods. Where wind-pressure resistance
is determined by design analysis, data from approved design standards and analysis conforming to generally accepted engineering
practice shall be used to evaluate the siding, soffit, and backing material and its fastening. All applicable failure modes including
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bending rupture of siding, fastener withdrawal and fastener head pull-through shall be considered in the testing or design analysis.
Where the wall covering, soffit, and the backing material resist wind load as an assembly, use of the design capacity of the
assembly shall be permitted.
R703.3.1 Soffit installation Soffits shall comply with Sections R703.3.1.1, Section R703.3.1.2, or the manufacturer's installation
instructions.
R703.3.1 R703.3.1.1 Roof overhang Wood structural panel soffit nominal thickness and attachment. The minimum nominal
thickness for wood structural panel roof overhang soffits shall be 3/8 inaccordance . and shall be fastened to framing or nailing
strips with Table R703.3(1) 2" x 0.099" nails. Fasteners for wood structural panel roof overhang soffits shall be in accordance with
Section R703.3.3 spaced not less than 6 inches on center at panel edges and Table R703.3(1). 12 inches on center at
intermediate supports Manufactured soffit panels shall be installed in accordance with the manufacturer's installation instruction for
the design wind loads required in Section R703.1.2.
R703.11.1.4 R703.3.1.2 Vinyl soffit panels. Soffit panels shall be individually fastened at fascia and wall ends and to a
supporting component such intermediate nailing strips as a nailing strip necessary to ensure that there is no unsupported span
greater than 16 inches, fascia or subfascia component or as specified by the manufacturer's instructions.
R703.3.2 Wind limitations. Where the design wind pressure exceeds 30 psf or where the limits of Table R703.3.2 are exceeded,
the attachment of wall coverings and roof overhang soffits shall be designed to resist the component and cladding loads specified
in Table R301.2(2) for walls, adjusted for height and exposure in accordance with Table R301.2(3). For the determination of wall
covering and roof overhang soffit attachment, component and cladding loads shall be determined using an effective wind area of
10 square feet (0.93 m2).
Committee Reason: With the modification this proposal will improve the durability of soffits in high wind regions while allowing
continued use of traditional soffit materials in the low wind regions. The modification solves a lot of problems with the original
proposal and provides prescriptive requirements and reference to manufacturers instructions for soffits in low wind regions while
providing performance requirement for high wind regions.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Christopher Macomber, representing LP Building Products requests Approve as Modified by this Public
Comment.
Further Modify as Follows:
2015 International Residential Code
R703.3.1.3 Hardboard soffit panels. Hardboard soffit panels shall be a minimum of 7/16 inches in thickness and shall be
fastened to framing or nailing strips with 2 ½ " x 0.113" siding nails spaced not more than 6 inches on center at panel edges
and 12 inches on center at intermediate supports.
Commenter's Reason: This public comment simply adds prescriptive provisions for the installation of hardboard soffit panels
to complement the new prescriptive provisions for wood structural panel and vinyl soffit panels that were approved by the IRC
Building Committee at the CAH. We are aware that there is a public comment to relocate the soffit provisions to a new Section
R704. However, we did not get our comment developed in sufficient time to be included that public comment. However, we
anticipate that if this public comment and the public comment relocating the soffit provisions are approved, the provisions for
hardboard soffit panels would also be relocated to Section R704 with the other prescriptive provisions for soffit panels. We
urge your support.
Public Comment 2:
Proponent : T. Eric Stafford, PE, representing AECOM; Glenn Overcash, representing FEMA
(glenn.overcash@aecom.com) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Residential Code
SECTION R704 SOFFITS
R704.1 General wind limitations. Where the design wind pressure exceeds 30 psf, soffits shall be designed to resist the
component and cladding loads specified in Table R301.2(2) for the adjacent wall, adjusted for height and exposure in

2016 ICC PUBLIC COMMENT AGENDA

Page 1908

accordance with Table R301.2(3). Where the design wind pressure is 30 psf or less, soffits shall be in accordance with
Sections R704.2.
R704.2 Soffit installation. Soffits shall comply with Section R704.2.1, Section R704.2.2, Section R704.2.3 or be installed in
accordance with the manufacturer's installation instructions.
R704.2.1 Wood structural panel soffit. Wood structural panel soffit panels shall be a minimum of 3/8 inches in thickness
and shall be fastened to framing or nailing strips with minimum 2" x 0.099" siding nails spaced not more than 6 inches on center
at panel edges and 12 inches on center at intermediate supports.
R704.2.2 Vinyl soffit panels. Vinyl soffit panels shall be installed using fasteners specified by the manufacturer and shall
be fastened at both ends to a supporting component such as a nailing strip, fascia or subfascia component or as specified by
the manufacturer's installation instructions. Where the unsupported span of soffit panels is greater than 16 inches, intermediate
nailing strips shall be provided.
R704.2.3 Fiber-cement soffit panels. Fiber-cement soffit panels shall be a minimum of 1/4 inch thick and joints shall occur
over framing or over wood structural panel sheathing. Soffit panels shall be installed with spans and fasteners in accordance
with the manufacturer's installation instructions.
Commenter's Reason: RB282-16 was approved as modified to clarify design wind loads on soffits and to provide prescriptive
guidance on soffit installation in the code for certain materials where the design wind pressure does not exceed 30 psf.
Working with industry and affected groups, a modification very similar to the one proposed in this Public Comment was
submitted for consideration at CAH in Louisville. However, due to extent of the changes in that modification, it was ruled out of
order. The technical provisions in the modification in this public comment are essentially the same as modification approved at
the CAH. This public comment proposes to relocate the provisions for soffits to a new Section R704 and also refines the
prescriptive attachment options based on discussions with affected industry groups.
Relocating the soffit provisions to new a standalone Section R704 will help to improve implementation by builders and
verification by building code officials. Section R703 of the 2015 IRC is lengthy (18 pages) and mainly applies to exterior
coverings of vertical assemblies. A soffit is similar to a wall in it's purpose and design wind loads, but is unique due to its
horizontal orientation. As such, the new soffit provisions, as approved at the CAH, could be easily overlooked by users in
Section R703. Additionally, new soffit provisions can easily be added as needed with this improved organization and simplified
format.
In summary, this public comment clarifies the soffit panel installation provisions approved at the CAH and expands and refines
the presriptive installation options for lower wind regions.

RB282-16

2016 ICC PUBLIC COMMENT AGENDA

Page 1909

RB283-16
IRC: R703.2.
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Residential Code
R703.2 Water-resistive barrier. One layer of No. 15 asphalt felt, free from holes and breaks, complying with ASTM D 226 for
Type 1 felt or other approved water-resistive barrier shall be applied over studs or sheathing of all exterior walls. Such No.15
asphalt felt or material shall be applied horizontally, with the upper layer lapped over the lower layer not less than 2 inches (51
mm). Where joints occur, felt shall be lapped not less than 6 inches (152 mm). Other approved materials shall be installed in
accordance with the water-resistive barrier manufacturer's installation instructions. The No. 15 asphalt felt or other
approvedwater-resistive barrier material shall be continuous to the top of walls and terminated at penetrations and building
appendages in a manner to meet the requirements of the exterior wall envelope as described in Section R703.1. The waterresistive barrier is not required for detached accessory buildings.
Reason: This proposal clarifies requirements for No. 15 asphalt felt and distinguishes requirements for other approved waterresistive barriers (WRBs) to imporve application and enforceability. The specific installation instructions currently provided in
the code apply only to a traditional application of No.15 asphalt felt (and some types of membrane WRBs, but not always) and
are exclusionary if applied to all other approved WRB materials as the code currently implies. While some other approved
materials may use the same or similar installation details, they are frequently different. Also, the lapping method is impractical
and exclusionary for some other approved materials, such as sheathing-type WRBs, that rely on approved sealed joints (e.g.,
adhered flashing or joint sealing tape) which also are used to enhance minimally lapped joints on membrane-type WRBs (and
are often required at intersections with penetrations to provide continuity of the WRB). Thus, the phrase "or material" is
stricken to avoid the unintended (and exclusionary) implication that all "other approved materials" (as mentioned in the first
sentence) must be installed like No. 15 asphalt felt with lapped joints (as indicated in the second sentence for other materials
than No. 15 felt). In coordination with the above change, it is made clear that other approved materials shall be installed in
accordance with the manufacturer's installation instructions. Finally, it is made clear that continuity of the WRB (last sentence)
applies to both No. 15 asphalt felt and any other approved WRB material.
Cost Impact: Will not increase the cost of construction
The proposal clarifies requirements and may actually help avoid unintended cost impacts or material choice limitations.
RB283-16 :
R703.2CRANDELL12648
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The committee approved this proposal based on the proponents published reason statement. This clarifies
the horizontal application and lapping only applies to No.15 felt.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Theresa Weston, DuPont Protective Solutions, representing DuPont Building Innovations
(theresa.a.weston@dupont.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R703.2 Water-resistive barrier. One layer of No. 15 asphalt felt, free from holes and breaks, complying with ASTM D 226 for
Type 1 felt or other approved water-resistive barrier shall be applied over studs or sheathing of all exterior walls. No.15
asphalt felt shall be applied horizontally, with the upper layer lapped over the lower layer not less than 2 inches (51 mm).
Where joints occur, felt shall be lapped not less than 6 inches (152 mm). Other approved materials Water-resistive barriers
shall be installed in accordance with the water-resistive barrier manufacturer's installation instructions. The No. 15 asphalt felt
or other approved water-resistive barrier material , and shall be continuous to the top of walls and terminated at penetrations

2016 ICC PUBLIC COMMENT AGENDA

Page 1910

and building appendages in a manner to meet the requirements of the exterior wall envelope as described in Section R703.1.
The water-resistive barrier is not required for detached accessory buildings.
Commenter's Reason: This modification simplifies the original proposal by removing extraneous text and clarifies that all
water resistive barriers, not just alternate materials, shall be installed using manufacturer's installation instructions.
RB283-16
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RB285-16
IRC: R703.2.
Proposed Change as Submitted
Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com)
2015 International Residential Code
R703.2 Water-resistive barrier. One A water resistant barrier shall be not fewer than one layer of No. 15 asphalt felt, one of
the following materials,
1. No. 15 asphalt felt, free from holes and breaks complying with ASTM D 226 for Type 1 felt
2. Grade D building paper or other water-resistive barrier, complying with ASTM E2556, or
3. other approved material.
The water-resistive barrier free from holes and breaks, complying with ASTM D 226 for Type 1 felt or other approved waterresistive barrier shall be applied over studs or sheathing of all exterior walls. Such felt or material The water-resistive barrier
shall be applied horizontally, with the upper layer lapped over the lower layer not less than 2 inches (51 mm). Where joints
occur, felt shall be lapped not less than 6 inches (152 mm). The felt or other approved material water-resistive barrier shall be
continuous to the top of walls and terminated at penetrations and building appendages in a manner to meet the requirements of
the exterior wall envelope as described in Section R703.1. The water-resistive barrier is not required for detached accessory
buildings.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM E2556-10 Standard Specification for Vapor Permeable Flexible Sheet Water-Resistive Barriers Intended for Mechanical
Attachment
Reason: This proposal adds a second reference standard for water-resistive barriers. The new reference standard, ASTM
E2556, includes housewraps and building papers as well as felt, which is currently the only referenced material. All of the
materials recognized in ASTM E2556 are installed in the manner described in Section R703.2. Based on discussion with other
industry members, the current reference to ASTM D226 for felt was not replaced.
ASTM E2556 is based on ICC-ES Acceptance Criteria AC-38, the standard by which building papers and housewraps are
currently evaluated, so does not constitute a change in water-resistive barrier performance criteria. This inclusion of ASTM
E2556 will add recognition to housewraps as a water-resistive barrier. This is appropriate as housewraps are the dominant
water-resistive barrier currently in the industry. According to the 2011 new home construction survey 75% of new starts used a
housewrap. Housewraps have been in market and performing for over 30 years. Currently there are over 100 housewrap
products evaluated as water-resistive barrier alternate materials.

Cost Impact: Will not increase the cost of construction
The requirements in the referenced standard are consistent with requirements in ICC-ES Acceptance Criteria AC-38, the most
broadly used water-resistive barrier qualification criteria, so will not change the water-resistve barrier requirements or costs
associated with them.
Analysis: A review of the standard(s) proposed for inclusion in the code,ASTM E 2556-10, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
RB285-16 :
R703.2WESTON13028
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Based on the the discussion concerning the issue that ASTM E2556 does not require a full scale test for
acceptance and the committee's prior action on RB283-16. RB283-16 removed the lap joint for everything except No. 15 felt and
this would create a conflict by putting it back in.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R703.2 Water-resistive barrier. A water resistant barrier shall be not fewer than one layer of one of the following materials,
1. No. 15 asphalt felt, complying with ASTM D 226 for Type 1 felt
2. Grade D building paper or other water-resistive barrier, complying with ASTM E2556, or
3. other approved material.
The water-resistive barrier free from holes and breaks, shall be applied over studs or sheathing of all exterior walls. The waterresistive barrier shall be applied horizontally, with the upper layer lapped over the lower layer not less than 2 inches (51 mm).
Where joints occur, felt shall be lapped not less than 6 inches (152 mm). The water-resistive barrier shall be installed in
accordance with the manufacturer's installation instructions and shall be continuous to the top of walls and terminated at
penetrations and building appendages in a manner to meet the requirements of the exterior wall envelope as described in
Section R703.1. The water-resistive barrier is not required for detached accessory buildings.
Commenter's Reason: This public comment modifies the proposal to add the provision that water-resistive barriers be
installed in accordance with the manufacturer's installation. This public comment also seeks to reconsider committee action on
the inclusion in the IRC of a material reference consensus standard, to clarify information about that standard and correct
misleading testimony about the evaluation of mechanically attached thin sheet water-resistive barriers.
Currently, only #15 felt is referenced directly in the code. All other products are approved as alternate materials. Different
types of materials are approved through different acceptance criteria as determined by ICC-ES. Thin sheet materials, including
building papers and housewraps, are evaluated as materials only and installation is not evaluated because they are installed in
shingle fashion prescriptively provided in the IRC:
"applied horizontally, with the upper layer lapped over the lower layer not less than 2 inches (51 mm). Where joints occur, felt
shall be lapped not less than 6 inches (152 mm)."
Shingle fashion installation provides a physical barrier to water entry in walls.
Some other types of water-resistive barriers rely on tapes or sealants at joints rather than physical shingling. Because the
performance of tapes and sealants depends on chemical adhesion and is subject to failure if installed under non-optimum
installation conditions, the evaluation of these water-resistive barriers must include evaluation of the adhesion, compatibility
and durability of the sealed joint. The photo below shows failure on taped joints during laboratory testing. When these taped
joints failed they created a reversed shingle joint which can channel water into the wall assembly.
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The reference standard proposed in this proposal, ASTM E2556, includes housewraps and building papers as well as felt. All
of the materials recognized in ASTM E2556 are installed in the shingle fashion described above. ASTM E2556 is based on
ICC-ES Acceptance Criteria AC-38, the standard by which building papers and housewraps are currently evaluated, so does
not constitute a change in evaluated water-resistive barrier performance criteria. So if this doesn't change the actual evaluation
criteria, why reference a standard? Including a reference standard provides an opportunity for continuous technical review of
the standard and its included criteria. So as the state of the art of water-resistive barriers is advanced it can be included in the
standard.
The inclusion of ASTM E2556 will add recognition to housewraps as a water-resistive barrier. This is appropriate as
housewraps are the dominant water-resistive barrier currently in the industry. According to the 2011 new home construction
survey 75% of new starts used a housewrap. Housewraps have been in market and performing for over 30 years. Currently
there are over 100 housewrap products evaluated as water-resistive barrier alternate materials.

RB285-16
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RB286-16
IRC: R703.2.1 (New).
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Residential Code
Add new text as follows:
R703.2.1 Installed water-penetration resistance. Other approved water-resistive barrier materials shall be installed in
accordance with the manufacturer's installation instructions. The installation method shall have water penetration resistance at
least equivalent to accepted practice for installation of No. 15 asphalt felt.
Reason: This proposal specifies that other approved water-resistive barrier materials be installed in accordance with the
manufacturer's installation instructions to assist in enforcement and proper application. It provides a consistent basis for
ensuring equivalent performance of water-resistive barriers as installed. Because No. 15 felt is considered to be the minimum
benchmark for water-resistive barrier installed performance (water penetration resistance), the requirements for No.15 felt
remain unchanged. Furthermore, it is more clearly identified as the benchmark for equivalency for other approved materials
and installation methods. Typically, equivalency would be shown by way of an ASTM E331 test method, which currently is
applied inconsistently (or not at all) among other approved materials. The current lack of direction in the code has resulted in
inequities as well as poor performance in some cases.
The need for a uniform and effective water-penetration resistance requirement is documented in the literature (Hall and
Hoigard, 2005; Dorin, 2006; Lstiburek, 2012). In particular, Hall and Hoigard (2005) evaluated current code requirements,
acceptance criteria, and field experience. They also report comparative test data under installed water exposure conditions,
demonstrating that polymeric building wrap materials are capable of performing equivalently to asphalt-saturated paper and felt
materials (but not all types). The relevant conclusions from this study include:
"Current building code provisions offer no rational means of assessing the equivalency of alternative WRB products to
ASTM D-266 type 1 asphalt-saturated felt."
"They [material-only water resistance tests] fail to address several important moisture transport mechanisms that affect
the in-service performance of WRBs."
The proposed requirements are consistent with the intent to ensure equivalency between code-recognized materials and
methods (e.g., asphalt felt) and other alternative water-resistive barrier materials and methods. Therefore, this proposal will
help to ensure acceptable and consistent performance of various types of alternative WRB materials and methods in an
effective and non-exclusionary way. The justification is further supplemented with a review of data from various test standards,
approved agencies, and technical literature (ABTG, 2015).

Bibliography: ABTG. (2015). Water-Resistive Barriers: Assuring Consistent Assembly Water Penetration Resistance,
Research Report No. 1504-3, Applied Building Technology Group, LLC (www.appliedbuildingtech.com/research-reports)
Dorin, L. (2005). The Importance of Integrating Flashing and the Water Resistive Barrier in the Exterior Wall Systems of
Residential Buildings, Journal of the ASTM International , Vol. 3, No. 5, ASTM International, West Conshohocken, PA.
Hall, G.D. and Hoigard, K.R., "Water-Resistive Barriers: How do they compare?", Interface, November 2005.
Lstiburek, J., "Leaks & Holes", ASHRAE Journal, December 2012.

Cost Impact: Will not increase the cost of construction
The proposal only addresses the performance requirements for other approved materials to ensure equivalent performance as
intended by the code. Requirements for many (if not most) types of alternative materials that are currently properly qualified will
remain unaffected and have no cost impact. In addition, requirements for code-recognized conventional materials, like No.15
felt, are unchanged and have no cost impact.
RB286-16 :
R703.2.1 (NEW)CRANDELL12663
Public Hearing Results
Committee Action:
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Committee Reason: The language of accepted practice for installation does not provide sufficient detail to establish
equivalency for other water-resistive barriers.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R703.2.1 Installed water-penetration resistance. Other approved water-resistive barrier materials shall be installed in
accordance with the manufacturer's installation instructions. The installation method shall have water penetration resistance at
least equivalent to accepted practice for installation of No. 15 asphalt felt installed in accordance with Section R703.2.
Commenter's Reason: While the importance of addressing installed water-resistance performance of water-resistive barriers
in an equivalent fashion was recognized at the hearing and well-supported in the reason statement to the original RB286
proposal, the residential building committee felt that "accepted practice" was too vague. Thus, this public comment provides a
clarification that minimum installation requirements must be used for the purpose of establishing an equivalency benchmark to
No. 15 felt as intended by Section 104.11 of the code.
RB286-16
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RB287-16
IRC: R703.4, R703.4.1 (New), R703.4.2 (New).
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Residential Code
R703.4 Flashing. Approved corrosion-resistant flashing
Exterior walls shall be applied shingle-fashion flashed in a manner to prevent entry of water into the wall cavity or penetration of
water to the building structural framing components. Self-adhered membranes used as flashing shall comply accordance with
AAMA 711 this section. Fluid-applied membranes used as flashing in exterior walls shall comply with AAMA 714. The flashing
shall extend to the surface of the exterior wall finish. Approved corrosion-resistant flashings shall be installed at the following
locations:
1. Exterior window and door openings. Flashing at exterior window and door openings shall extend to the surface of the
exterior wall finish or to the water-resistive barrier complying with Section 703.2 for subsequent drainage. Mechanically
attached flexible flashings shall comply with AAMA 712. Flashing at exterior window and door openings shall be
installed in accordance with one or more of the following:
1.1.The fenestration manufacturer's installation and flashing instructions, or for applications not addressed in the
fenestration manufacturer's instructions, in accordance with the flashing manufacturer's instructions. Where
flashing instructions or details are not provided, pan flashing shall be installed at the sill of exterior window and
door openings. Pan flashing shall be sealed or sloped in such a manner as to direct water to the surface of the
exterior wall finish or to the water-resistive barrier for subsequent drainage. Openings using pan flashing shall
incorporate flashing or protection at the head and sides.
2. In accordance with the flashing design or method of a registered design professional.
3. In accordance with other approved methods.
4. At the intersection of chimneys or other masonry construction with frame or stucco walls, with projecting lips on both
sides under stucco copings.
5. Under and at the ends of masonry, wood or metal copings and sills.
6. Continuously above all projecting wood trim.
7. Where exterior porches, decks or stairs attach to a wall or floor assembly of wood-frame construction.
8. At wall and roof intersections.
9. At built-in gutters.
R703.4.1 Materials. Approved corrosion-resistant flashing materials shall include one or more of the following:
1. Self-adhered membranes complying with AAMA 711;
2. Fluid-applied membranes complying with AAMA 714;
3. Mechanically attached flexible flashings complying with AAMA 712;
4. Corrosion-resistant plastic flashing;
5. Corrosion-resistant metal flashing; or,
6. Other approved flashing materials.
R703.4.2 Installation. Flashing materials complying with Section R703.4.1 shall be applied in a manner to prevent entry of
water into the wall cavity or penetration of water to the building structural framing components. Where multiple flashing
components of the same or different materials are used and intersect each other, they shall be applied in shingle fashion or in
accordance with an approved design. The flashing shall extend from the flashed component to the surface of the exterior wall
finish or to the water-resistive barrier complying with Section R703.2 for subsequent drainage. Approved corrosion-resistant
flashings shall be installed at the following locations:
1. Exterior window and door openings. Flashing at exterior window and door openings shall be installed in accordance
with one or more of the following:
1.1.The fenestration manufacturer's installation and flashing instructions.
1.2.The flashing manufacturer's installation instructions.
1.3.The water-resistive barrier manufacturer's installation instructions.
1.4.In accordance with the flashing design or method of a registered design professional.
1.5.In accordance with other approved methods.
Exception: Where flashing is provided by a means different than specified above, pan flashing shall be
installed at the sill of exterior window and door openings. Pan flashing shall be sealed or sloped in such a
manner as to direct water to the surface of the exterior wall finish or to the water-resistive barrier for
subsequent drainage. Openings using pan flashing shall incorporate flashing or protection at the head
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and sides.
2. At the intersection of chimneys or other masonry construction with frame or stucco walls, with projecting lips on both
sides under stucco copings.
3. Under and at the ends of masonry, wood or metal copings and sills.
4. Continuously above all projecting wood trim.
5. Where exterior porches, decks or stairs attach to a wall or floor assembly of wood-frame construction.
6. At wall and roof intersections.
7. At built-in gutters.
Reason: This proposal improves organization, usability, and enforceability by distinguishing material requirements from
installation requirements. It also makes a number of clarifications and improvements to installation requirements. For example,
the proposal corrects an inconsistency in the current code whereby flashing must extend to the exterior wall finish in Section
R703.4, but later in Item 1 is allowed to also extend to the water-resistive barrier surface. The requirement in Item 1 for flashing
to extend from the window or door to the exterior wall finish or WRB is a general requirement that should apply for all flashing of
all components. Thus, this language is moved to the charging language in a new Section R703.4.2 on installation to have
broader applicability as appropriate.
In addition, flexible mechanically attached flashing referenced in Item 1 is a flashing material as are fluid-applied and adhered
membrane flashing materials currently listed separately in Section R703.4. All of these flashing material types should be
addressed in one section as done in this proposal by creating a new subsection R703.4.1 on materials. Additional common
flashing materials and other approved materials are included for completeness.
The concept of a "shingle fashion" installation of flashing is improved to avoid an exclusionary implication that would prevent
some approved methods of application of flashing materials at specific flashing locations. However, it preserves the desired
effect of having flashings lap in "shingle fashion" where they intersect. While flashings are generally applied in a sequentional
shingle lapped fashion, there are specific applications where this is not required and would be exclusionary or impractical. For
example, self-adhered membranes are commonly used as a sealed-joint flashing at window heads for applications with
sheathing-type water-resistive barriers and "shingle lap" flashing is not required at this location for this flashing material and
method. Manufacturer installation instructions or an approved design are also recognized as important factors to ensure
appropriate flashing and provide flexibility for special conditions.
Finally, this proposal re-organizes the list of accepted methods for flashing of exterior window and door openings to better
identify and distinguish the appropriate sources for flashing details and methods. Any one of these methods can independently
provide appropriate and code-compliant flashing methods and details for windows suited to a particular application. No one
source can feasibly claim (and in some cases has no desire to claim) solutions to all possible applications involving numerous
potentional combinations of different material types and substrates and components to be integrated. In addition, the waterresistive barrier manufacturer's instructions are added to the list since these materials and associated flashing/penetration
details are often included in product approvals and are system-dependent. Also, the pan flashing requirement is moved to an
exception statement that applies more sensibly to the entire list of methods since it is intended to be a "catch-all" condition that
provides some additional level of protection of openings. It is also clarified that this "catch-all" use of pan flashing is not
intended to be a substitute for having no other flashing at all applied to the window or door opening. Instead, it is clarified that
pan flashing is to be used where the flashing approach was not qualified by or based on one of the listed sources for flashing
methods and materials.

Cost Impact: Will not increase the cost of construction
This proposal is a clarification without changing the many options for compliance and adds an additional option.
RB287-16 :
R703.4CRANDELL12597
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal does a lot to simplify and clear up Section R703.4. However, the committee is concerned
about removal of the hierarchy on whose installation instruction to follow first. This should be worked out with interested parties
and brought back as a public comment.
Assembly Action:

None
Individual Consideration Agenda
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Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R703.4 Flashing. Exterior walls shall be flashed in accordance with this section.
R703.4.2 Installation. Flashing materials complying with Section R703.4.1 shall be applied in a manner to prevent entry of
water into the wall cavity or penetration of water to the building structural framing components. Where multiple flashing
components of the same or different materials are used and intersect each other, they shall be applied in shingle fashion or in
accordance with an approved design. The flashing shall extend from the flashed component to the surface of the exterior wall
finish or to the water-resistive barrier complying with Section R703.2 for subsequent drainage. Approved corrosion-resistant
flashings shall be installed at the following locations:
1. Exterior window and door openings. Flashing at exterior window and door openings shall be installed in accordance
with one or more of the following:
1.1.The fenestration manufacturer's installation and flashing instructions.
1.2.The flashing manufacturer's installation instructions.
1.3.The water-resistive barrier manufacturer's installation instructions.
1.4.In accordance with the flashing design or method of a registered design professional.
1.5.In accordance with other approved methods.
Exception: Where flashing is provided by a means different than specified above, pan flashing shall be
installed at the sill of exterior window and door openings. Pan flashing shall be sealed or sloped in such a
manner as to direct water to the surface of the exterior wall finish or to the water-resistive barrier for
subsequent drainage. Openings using pan flashing shall incorporate flashing or protection at the head
and sides.
2. At the intersection of chimneys or other masonry construction with frame or stucco walls, with projecting lips on both
sides under stucco copings.
3. Under and at the ends of masonry, wood or metal copings and sills.
4. Continuously above all projecting wood trim.
5. Where exterior porches, decks or stairs attach to a wall or floor assembly of wood-frame construction.
6. At wall and roof intersections.
7. At built-in gutters.
8. At any required location, in accordance with an approved method or method of a registered design professional.
Commenter's Reason: The RB287 proposal was recognized by the residential building committee as an improved
organization and refinement of the flashing provisions to "clear up Section R703.4". However, concern was expressed with
regard to the hierarchy of requirements. This public comment resolves the hierarchy concern by applying the other approved
methods or designed flashing solution to the entire list of flashing locations as appropriate (not just exterior window and door
openings).
RB287-16
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RB289-16
IRC: R703.4.
Proposed Change as Submitted
Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com)
2015 International Residential Code
R703.4 Flashing. Approved corrosion-resistant flashing shall be applied shingle-fashion in a manner to prevent entry of water
into the wall cavity or penetration of water to the building structural framing components. Self-adhered membranes used as
flashing shall comply with AAMA 711. Fluid-applied membranes used as flashing in exterior walls shall comply with AAMA 714.
The flashing shall extend to the surface of the exterior wall finish. Approved corrosion-resistant flashings shall be installed at
the following locations:
1. Exterior window and door openings. Flashing at exterior window and door openings shall extend to the surface of the
exterior wall finish or to the water-resistive barrier complying with Section 703.2 for subsequent drainage. Self-adhered
membranes used as flashing shall comply with AAMA 711. Fluid-applied membranes used as flashing in exterior walls
shall comply with AAMA 714. Mechanically attached flexible flashings shall comply with AAMA 712. Flashing at exterior
window and door openings shall be installed in accordance with one or more of the following:
1.1.The fenestration manufacturer's installation and flashing instructions, or for applications not addressed in the
fenestration manufacturer's instructions, in accordance with the flashing manufacturer's instructions. Where
flashing instructions or details are not provided, pan flashing shall be installed at the sill of exterior window and
door openings. Pan flashing shall be sealed or sloped in such a manner as to direct water to the surface of the
exterior wall finish or to the water-resistive barrier for subsequent drainage. Openings using pan flashing shall
incorporate flashing or protection at the head and sides.
2. In accordance with the flashing design or method of a registered design professional.
3. In accordance with other approved methods.
4. At the intersection of chimneys or other masonry construction with frame or stucco walls, with projecting lips on both
sides under stucco copings.
5. Under and at the ends of masonry, wood or metal copings and sills.
6. Continuously above all projecting wood trim.
7. Where exterior porches, decks or stairs attach to a wall or floor assembly of wood-frame construction.
8. At wall and roof intersections.
9. At built-in gutters.
Reason: This proposal moves the two reference standards AAMA-714 and AAMA-711 into the window flashing section rather
than in the general charging section to be more consistent with the scope of the standards. The scope of AAMA-711 is for
"self-adhering flashing surrounding exterior wall fenestration products". The scope of AAMA-714 is for "exterior wall openings
in buildings that includes fenestration products such as windows and doors, as other through-wall penetrations"
Cost Impact: Will not increase the cost of construction
This proposal is a reorganization for clarity and does not change code requirements.
RB289-16 :
R703.4WESTON13077
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Moving both of the referenced standards from the body of Section R703.4 into Item 1 may have the
consequence of limiting their application which would be in conflict with their scope. The proponent should resolve this with
interested parties and bring this back as a public comment.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Julie Ruth, representing American Architectural Manufacturers Association (julruth@aol.com) requests
Approve as Submitted.
Commenter's Reason: The purpose of RB289 was to simply move two referenced standards, AAMA 711 and AAMA 714, into
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a subsection of Section R703.4 of the IRC that more closely matches the scope of the standards. Currently AAMA 711 and
AAMA 714 are referenced in the charging paragraph of R703.4, which addresses flashing of exterior wall covering to provide
weather resistance of the exterior wall system. RB289 sought to move reference to AAMA 711 and AAMA 714 to Item 1 of
Sectoin R703.4. Item 1 addresses flashing of exterior window and door openings. The scope of AAMA 711 is "self-adhering
flashing surrounding exterior wall fenestration products". The scope of AAMA 714 is "exterior wall openings in buildings that
includes fenestration products such as windows and doors, as other through wall penetrations." Moving reference to two
standards that are intended to address flashing of fenestration products into the section of the IRC that deals most specifically
with flashing of openings for fenestration products seems to be a fairly obvious, noncontroversial improvement of the IRC.
AAMA was surprised and alarmed to hear opponents to the move argue instead in favor of leaving the standards in their current
location, and revising their scope to address applications that were not intended or considered when the standards were
developed. AAMA gives deep consideration to the intended application of each standard it develops, and the appropriate
criteria for the product addressed in the standard, based upon its intended application. Revising the scope of any AAMA
standard would require a thorough re-examination of all of the criteria of the document, and may require areas of expertise that
AAMA and its members do not have. It is AAMA's strong opinion that it cannot be forced to revise the scope of its documents by
other parties. If other parties wish to have standards in the IRC that address applications that are not addressed within the
scope of referenced AAMA standards, they can develop them in accordance with ICC Council Policy #28, as AAMA has done
with AAMA 711 and AAMA 714, and then bring then to the ICC for consideration. In the meantime, proponents of materials and
methods of construction that may not be addressed in existing referenced standards can seek evaluation of them in
accordance with Section R104.11 of the IRC. Maintaining reference to standards in a more broadly based section of the IRC
than appropriate is not the correct way to address this issue.

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Disapprove.
Commenter's Reason: The residential building committee made the correct decision to disapprove this proposal. The
proposal would limit application of these standards in a way that is not consistent with the way they are being successfully used
in the market and for code approval purposes. The standards, although originally written with window applications in mind,
provide a much more generalized and appropraite means of qualifying flashing materials for a variety of substrates (which are
addressed in the standard). There are other examples where standards have served a needed purpose in this manner even
though they may have been originally conceived with a particular purpose or market interest in mind. This proposal also
conflicts with RB287 which the committee felt was an improved organization and clarification of flashing material requirements
and installation requirements.
RB289-16
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RB291-16
IRC: R703.6.1.
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Residential Code
Revise as follows:
1
R703.6.1 Application. Wood shakes or shingles shall be applied either single course or double course over nominal /2-inch
1
(12.7 mm) wood-based sheathing or to horizontal furring strips over /2-inch (12.7 mm) nominal nonwood sheathing. A waterresistive barrier shall be provided over all sheathing, in accordance with horizontal overlaps in the membrane of not less than 2
inches (51 mm) and vertical overlaps of not less than 6 inches (152 mm) Section R703.2. Where horizontal Horizontal furring
strips are used, they shall be 1 inch by 3 inches or 1 inch by 4 inches (25 mm by 76 mm or 25 mm by 102 mm) and shall be
fastened to the studs with minimum 7d or 8d box nails and or in accordance with Sections R703.15, R703.16, or R703.17
where installed over foam plastic insulating sheathing. Furring shall be spaced a distance on center equal to the actual weather
exposure of the shakes or shingles, not to exceed the maximum exposure specified in Table R703.6.1. When installing shakes
or shingles over a nonpermeable water-resistive barrier, furring strips shall be placed first vertically over the barrier and in
addition, horizontal furring strips shall be fastened to the vertical furring strips prior to attaching the shakes or shingles to the
horizontal furring strips. The spacing between adjacent shingles to allow for expansion shall be 1/8 inch (3.2 mm) to 1/4 inch
(6.4 mm) apart, and between adjacent shakes shall be 3 /8 inch (9.5 mm) to 1/2 inch (12.7 mm) apart. The offset spacing
between joints in adjacent courses shall be not less than 11/2 inches (38 mm).
Reason: This section is confusing and also creates an unjustified "double standard" whereby wood furring is not required in
one case and in another case requiring a double-layered lattice of furring when a non-permeable water resistive barrier or
substrate is used. This is not only confusing but is technically inconsistent and unjustified. Wood shakes and shingles are an
air-permeable cladding and use of a single layer of horizontal furring over any substrate has proven to provide an adequate
ventilated condition for wood shake/shingle durability (and not rely on inward moisture movement into the wall materials for
purpose of dyring shingles), particularly given that when used over wood sheathing it currently is permitted to be installed
without any furred air-space. The fact that wood shakes and shingles are considered inherently air-permeable is supported in
the literature (Kerr 2004):
"Examples of simple rainscreen walls include vinyl siding or overlapping wood shingles and shakes on wood frame
construction; in these wall types, small air spaces are created between the laps in the siding and the back-up board or
strapping, effectively creating a vented out rainscreen layer with an inner cavity." [p.22]
Furthermore, the USDA Forest Products Laboratory guide for wood shakes and shingles recognizes that not all wood
sheathings are equivalent in regard to water permeance and that a distinction is needed in regard to even a "rainscreen"
application of wood shakes and shingles over wood sheathing (Dwyer et al., 2011):
"Although the shakes and shingles are not nailed directly to the sheathing in rain-screen applications, most codes still
require plywood sheathing. Plywood sheathing transmits moisture better than OSB; therefore, if it gets wet, it dries more
quickly. A variance to use OSB in a rain-screen application needs to be requested before installing the sheathing." [p.5]
Therefore, the goal of this change supports a widely recommended practice of a single layer of horizontal furring for constitently
durable wood shake and shingle installation and to also protect from reliance on drying of shakes and shingles into wall
assemblies when a furred air-space is not provided. It also creates a sensible "level playing field" for all types of sheathing
(various types of wood and non-wood sheathing with varying water vapor permeance characteristics), removes the "double
standard" as described above, and is also consistent with the British Columbia Wood Shake and Shingle Industry's Application
Handbook which addresses a region that experiences significant rainfall and recommends a single layer of furring even for
application on roofs over a non-permeable substrate (clearly showing a double layered lattice of furring is not necessary for
similar application on walls). Refer to Figure 15 in that guide (see bibliography). Furthermore, FSC has conducted a case
study of an existing application of wood shakes and shingles installed directly over foam sheathing (no furring) and found no
evidence of performance or durability problems, even in a severe lake-front exposure in the Northeastern US. Thus, it is
clearly evident that either a single layer of furring is adequate over a wide variety of sheathing and WRB substrates or that no
furring is adequate. But, to require a double layer of furring in one case and none in the other is not justified by the evidence; it
is a double standard. Consequently, this proposal takes the approach that the best practical and overall equitable solution for
all substrates on light-frame wall assemblies and for wood shake and shingle performance is to uniformly require a single layer
of horizontal furring.
In addition, Section R703.6.1 has an exclusionary specification of water-resistive barrier installation that requires lapped joints.
Other approved sheathing-type water-resistive barriers do not require or rely on lapped joints. Thus, this proposal refers to
requirements for water-resistive barriers in Section R703.2 where other approved methods are recognized and eliminates
redundant and incomplete information in this section.
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Finally, this proposal provides a needed link to new requirements for furring attachment addressed in a later section of R703 for
cases where furring is installed over foam plastic insulating sheathing.

Bibliography: Application Handbook, BC Shake and Shingle Assocation, Mission, BC, Canada,
www.mbmspecialty.com/downloads/ApplicationManual8c.pdf
Dwyer, J., Bonura, T., Nebelsick, A., Williams, S., Hunt, C. (2011). Installation, Care, and Maintenance of Wood Shake and
Shingle Siding, General Technical Report FPL-GTR-202, USDA, Forest Products Lab, Madison, WI
Kerr, D. "Keeping Walls Dry", Part 1 of 2, CHMC/SCHL Canada, www.chmc-schl.gc.ca/

Cost Impact: Will increase the cost of construction
The proposal requires furring for installation of wood shakes and shingles over all types of substrates for reason of equivalent,
reliable, and acceptable performance and durability. This may increase costs in cases where no furring is used at all, but in
other cases it may decrease costs. Overall, this proposal should serve to decrease long-term costs to consumers for
maintenance/replacement of wood shakes and shingles.
RB291-16 :
R703.6.1CRANDELL12756
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Based on testimony the wood shakes and shingles needs the furring to allow drying from the backside. This
proposal would eliminate the proper furring to allow the the drying from the backside.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : John Woestman, representing Kellen Company, representing Extruded Polystyrene Foam Association
(XPSA) (jwoestman@kellencompany.com) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Residential Code
R703.6.1 Application. Wood shakes or shingles shall be applied either single course or double course over nominal 1 /2-inch
(12.7 mm) wood-based sheathing or to furring strips over 1 /2-inch (12.7 mm) nominal nonwood sheathing. A water-resistive
barrier shall be provided over all sheathing, in accordance with horizontal overlaps in the membrane of not less than 2 inches
(51 mm) and vertical overlaps of not less than 6 inches (152 mm) Section R703.2. Where horizontal furring strips are used, they
shall be 1 inch by 3 inches or 1 inch by 4 inches (25 mm by 76 mm or 25 mm by 102 mm) and shall be fastened to the studs
with minimum 7d or 8d box nails and shall be spaced a distance on center equal to the actual weather exposure of the shakes
or shingles, not to exceed the maximum exposure specified in Table R703.6.1. When installing shakes or shingles over a
nonpermeable water-resistive barrier, furring strips shall be placed first vertically over the barrier and in addition, horizontal
furring strips shall be fastened to the vertical furring strips prior to attaching the shakes or shingles to the horizontal furring
strips. The spacing between adjacent shingles to allow for expansion shall be 1/8 inch (3.2 mm) to 1/4 inch (6.4 mm) apart, and
between adjacent shakes shall be 3 /8 inch (9.5 mm) to 1/2 inch (12.7 mm) apart. The offset spacing between joints in adjacent
courses shall be not less than 11/2 inches (38 mm).
Commenter's Reason: Replaces the current rather ambiguous water-resistive barrier requirement, and prescriptive WRB
installation requirements with a reference to Section R703.2, which includes broadly accepted prescriptive and performance
requirements for WRBs.
The current language in R703.6.1 lacks explicit requirements for WRBs. For example, could it be successfully argued that
waxed paper – which clearly does not meet WRB requirements elsewhere in the code – meets the current water-resistive
barrier requirements of R703.6.1? A reference to R703.2 resolves this deficiency in R703.6.1.
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Public Comment 2:
Proponent : John Woestman, representing Kellen Company, representing Extruded Polystyrene Foam Association
(XPSA) (jwoestman@kellencompany.com) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Residential Code
1
R703.6.1 Application. Wood shakes or shingles shall be applied either single course or double course over nominal /2-inch
1
(12.7 mm) wood-based sheathing or to furring strips over /2-inch (12.7 mm) nominal nonwood sheathing. A water-resistive
barrier shall be provided over all sheathing, with horizontal overlaps in the membrane of not less than 2 inches (51 mm) and
vertical overlaps of not less than 6 inches (152 mm). Where horizontal furring strips are used, they shall be 1 inch by 3 inches
or 1 inch by 4 inches (25 mm by 76 mm or 25 mm by 102 mm) and shall be fastened to the studs with minimum 7d or 8d box
nails and or in accordance with Sections R703.15, R703.16, or R703.17 where installed over foam sheathing. Horizontal furring
strips, where used, shall be spaced a distance on center equal to the actual weather exposure of the shakes or shingles, not to
exceed the maximum exposure specified in Table R703.6.1. When installing shakes or shingles over a nonpermeable waterresistive barrier, furring strips shall be placed first vertically over the barrier and in addition, horizontal furring strips shall be
fastened to the vertical furring strips prior to attaching the shakes or shingles to the horizontal furring strips. The spacing
between adjacent shingles to allow for expansion shall be 1/8 inch (3.2 mm) to 1/4 inch (6.4 mm) apart, and between adjacent
shakes shall be 3 /8 inch (9.5 mm) to 1/2 inch (12.7 mm) apart. The offset spacing between joints in adjacent courses shall be
not less than 11/2 inches (38 mm).
Commenter's Reason: Where furring strips are fastened through foam sheathing, especially thicker foam sheathing,
additional guidance would be appropriate for fastening the furring strips to the framing. The proposed references are to these
IRC sections:
R703.15 Cladding attachment over foam sheathing to wood framing.
R703.16 Cladding attachment over foam sheathing to cold-formed steel framing.
R703.17 Cladding attachment over foam sheathing to masonry or concrete wall construction.
RB291-16
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RB295-16
IRC: R702.1, R703.7, R703.7.1, R703.7.2, R703.7.3, R703.7.3.1 (New).
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org)
2015 International Residential Code
TABLE R702.1 (3)
CEMENT PLASTER PROPORTIONS, PARTS BY VOLUME
CEMENTITIOUS MATERIALS
Portland
Cement
VOLUME OF
Type I, II
AGGREGATE PER
CEMENT or III or
Masonry
SUM OF SEPARATE
COAT PLASTER Blended Plastic
Cement
VOLUMES OF
Lime
TYPE
Cement Cement Type M, S
CEMENTITIOUS
Type IP,
or N
MATERIALSb
I (PM),
IS or
I (SM)
Portland
3 / - 11 / a
4
2
or
1
2 1 /2 - 4
blended
First
Masonry
1
2 1 /2 - 4
Plastic
1
2 1 /2 - 4
Portland
3 / - 11 /
or
1
3-5
4
2
Second blended
Masonry
1
3-5
Plastic
1
3-5
Portland
1 1 /2 - 2 c
3 /4 - 2
or
1
1 1 /2 - 3
blended
Finish
Masonry
1
1 1 /2 - 3
Plastic
1
1 1 /2 - 3
For SI: 1 inch = 25.4 mm, 1 pound = 0.454 kg.
a. Lime by volume of 0 to 3 / 4 shall be used where the plaster will be placed over low-absorption surfaces such as dense
clay tile or brick.
b.

The same or greater sand proportion shall be used in the second coat than used in the first coat.

c. Lime by volume of ¾ to 1½ shall be used where the plaster will be placed over low-absorption surfaces such as dense clay
tile or brick.
R703.7 Exterior plaster (stucco). Installation of these materials
Exterior plaster (stucco) shall be installed in compliance accordance with ASTM C 926, ASTM C 1063 and the provisions of this
code section.
R703.7.1 Lath. Lath and lath attachments shall be of corrosion-resistant materials in accordance with ASTM C 1063. Expanded
1
metal, welded wire or woven wire lath shall be attached into wood framing members with 1 /2-inch-long (38 mm), 11 gage
7
7
nails having a /16-inch (11.1 mm) head, or /8-inch-long (22.2 mm), 16 gage staples, spaced not more than 6 7 inches (178
mm) on center vertically and not more than 24 inches (152 mm) on center horizontally, or as otherwise approved. Lath
attachments to cold-formed steel framing or to masonry, stone, or concrete substrates shall be in accordance with ASTM C
1063
R703.7.2 Plaster. Plastering with portland cement plaster shall be in accordance with ASTM C 926. Cement materials shall be
in accordance with ASTM C 91, ASTM C 150, ASTM C 595 or ASTM C 1328. Plaster shall be not less than three coats where
applied over metal lath or wire lath and shall be not less than two coats where applied over masonry, concrete, pressurepreservative-treated wood or decay-resistant wood as specified in Section R317.1 or gypsum backing. If the plaster surface is
completely covered by veneer or other facing material or is completely concealed, plaster application need be only two coats,
provided the total thickness is as set forth in Table R702.1(1).
On wood-frame construction with an on-grade floor slab system, exterior plaster shall be applied to cover, but not extend
below, lath, paper and screed.
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The proportion of aggregate to cementitious materials shall be as set forth in Table R702.1(3).
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall include have a water-resistive vapor-permeable barrier with a performance at least
equivalent water resistance equal to two layers or greater than that of 60-minute Grade D paper. The individual layers shall
and be installed independently such that each separated from the stucco by an intervening, substantially non water-absorbing
layer provides a separate continuous plane and any flashing (installed in accordance with Section R703.4) intended to drain to
the water-resistive barrier is directed between the layers or designed drainage space.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of 60-minute Grade D paper and is separated from the stucco by an intervening, substantially
nonwater-absorbing layer or designed drainage space.
Exception: In dry climate zones, the water-resistive barrier shall be vapor permeable and shll have a performance at least
equivalent to two layers of 10-minute Grade D paper. The individual layers shall be installed independently such that each
layer provides a separate continuous plane and any flashing (installed in accordance with Section R703.4) intended to
drain to the water-resistive barrer is directed between the layers.
R703.7.3.1 Furring. Furring between lath and vertical supports or solid sheating shall consist of wood furring strips not less
than 1 inch by 2 inches (25 mm by 51 mm) in nominal dimension, minimum ¾" metal channels, or self-furring lath manufactured
to provide a minimum 1/4 inch space between the lath and the vertical suppor or sheathing. Furring shall be spaced a maximum
of 24 inches on center horizontally and, where installed over wood or cold-formed steel framing, shall be fastened into framing
members.
Reason: The purpose of this code change is to correlate the requirements for exterior lath and plaster (stucco) with the
requirements of ASTM C 926 and C 1063 and recommended practice. The code requirements in the IRC are not in alignment
with the reference standards and lack key details needed to insure a good installation and minimize the risk of moisture
intrusion.
In particular, the IRC lath attachment requirements state a 6" nail or staple spacing but do not specify direction or what nailing
substrates are permitted. ASTM C 1063 specifies a 7" vertical spacing along and 16" to 24" horizontal spacing into wood studs.
Without this clear direction in the code, some stucco is being installed with fasteners in a 6" grid pattern (both horizontal and
vertical), leading to fasteners penetrating sheathing and providing a path for moisture intrusion behind the WRB and exterior
sheathing and causing decay and water damage. The code user is referred to C 1063 for lath attachment requirements for
other substrates, and is allowed to omit the lath when permitted by C 1063 for concrete substrates which have been properly
prepared such that the plaster will bond directly to the concrete.
Also, the IRC does not include the requirement in C 1063 to provide furring behind expanded metal or wire lath except where
such lath is self-furring, and that the furring shall create a minimum ¼" space between the lath and the vertical supports
(framing, sheathing, or other vertical substrates). The furring requirement is added here using sizes consistent with other wood
furring requirements in the IRC and the minimum channel size from C 1063. Again, the proposed language underscores that
furring attachment to metal or wood framing must be into studs.
Significant water damage has occurred in stucco walls due to improper provisions for drainage and drying behind the lath and
plaster. The minimum drainage space created by the furring requirements specified in C 1063 and included in this proposal
allows for some drying of moisture which gets into the wall assembly, however if sufficient amounts of moisture accumulate,
especially around penetrations and rough openings, it may be able to wick through the traditional 10-minute layers of Grade D
paper. The larger drainage space associated with brick or natural-cut stone veneer would be necessary. Thus, the current
exception for one layer of minimum 60-minute Grade D paper or equivalent, plus an additional non-absorbent layer (frequently
an additional layer of 10-minute Grade D paper) or "designed" drainage space (using drainage mat, drainage board or other
products) is elevated to the base practice. The existing requirement for 2 layers of 10-minute Grade D paper is retained as an
exception for the dry climate zones.
Inconsistencies in Table R702.1(3) were also noted. For a first coat of masonry cement plaster, the "1" should appear under the
Masonry Cement column, not the Lime column. The proportions of lime for a Portland cement finish coat are also revised to
align with Table 3 of ASTM C926.
Significant water damage has occurred in stucco walls due to improper provision for drainage and drying behind the lath and
plaster. A physical air space separation between the layers needs to be provided similar to the air space provided behind brick
or natural cut stone veneers. Proper selection of a water-resistive barrier is also critical to good performance of a stucco wall
assembly. The current exception for one layer of minimum 60-minute Grade D paper or equivalent is a good recommended
practice and is elevated here to the base requirement. In wetter climates the possibility exists for bulk moisture to be present for
extended periods of time between the layers, thus a requirement for an additional layer of 10-minute Grade D paper or
equivalent is added.
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Inconsistencies in Table R702.1(3) were also noted. For a first coat of masonry cement plaster, the "1" should appear under the
Masonry Cement column, not the Lime column. The proportions of lime for a Portland cement finish coat are also revised to
align with Table 3 of ASTM C926.
This proposal is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC Board of
Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. In 2014 and 2015
the BCAC has held 5 open meetings. In addition, there were numerous Working Group meetings and conference calls for the
current code development cycle, which included members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are posted on the
BCAC website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

Cost Impact: Will increase the cost of construction
Depending on the products selected to meet the water-resistant barrier requirements, the cost to provide a single 60-minute
layer may be greater than the cost to provide two separate 10-minute layers. In warm-humid climates, the requirement for an
additional 10-minute layer over the 60-minute layer would be an increase in cost if not already being provided as the
"substantially non-water absorbing layer".
RB295-16 :
TABLE R703.7KULIK11697
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
R703.7.1 Lath. Lath and lath attachments shall be of corrosion-resistant materials in accordance with ASTM C 1063. Expanded
1
metal, welded wire or woven wire lath shall be attached into wood framing members with 1 /2-inch-long (38 mm), 11 gage nails
7
7
having a /16-inch (11.1 mm) head, or /8-inch-long (22.2 mm), 16 gage staples, spaced not more than 7 inches (178 mm) on
center vertically and not more than 24 inches on center horizontally, or as otherwise approved. Fastening in the field shall be
permitted. Lath attachments to cold-formed steel framing or to masonry, stone, or concrete substrates shall be in accordance with
ASTM C 1063
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where applied
over wood-based sheathing, shall have a water resistance equal to or greater than that of 60-minute Grade D paper and be
separated from the stucco a minimum distance of 3/8" by an intervening, substantially non water-absorbing layer or designed
drainage space.
Exception: In dry climate zones, the water-resistive barrier shall be vapor permeable and shll shall have a performance at
least equivalent to two layers of 10-minute Grade D paper. The individual layers shall be installed independently such that
each layer provides a separate continuous plane and any flashing (installed in accordance with Section R703.4) intended to
drain to the water-resistive barrer is directed between the layers.
R703.7.3.1 Furring. Furring between lath and vertical supports or solid sheating shall consist of wood furring strips not less than
1 inch by 2 inches (25 mm by 51 mm) in nominal dimension, minimum ¾" metal channels, or self-furring lath approved
material manufactured to provide a minimum 1 3/4 8 inch space between the lath and the vertical suppor support or the sheathing.
Furring shall be spaced a maximum of 24 inches on center horizontally and, where installed over wood or cold-formed steel
framing, shall be fastened into framing members.
Committee Reason: This proposal provides a solution , as stated in the proponents published reason, to the area of significant
problems as regards exterior lath and plaster. The modification allows fastening in the field and increases the separation distance
of wood-based sheating from the stucco to 3/8 inch.
Assembly Motion:
Online Vote Results:
Support: 23.22% (49) Oppose: 76.78% (162)
Assembly Action:

Disapprove
Failed
None

Online Floor Modification:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz); Edward Kulik, representing Building Code Action Committee
(bcac@iccsafe.org) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Residential Code
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall have a water resistance equal to or greater than that of 60-minute Grade D paper
and be separated from the stucco a minimum distance of 3/8" by an intervening, substantially non water-absorbing layer or
designed drainage space.
Exception: In dry climate zones, the water-resistive barrier shall be vapor permeable and shll have a performance at least
equivalent to two layers of 10-minute Grade D paper. The individual layers shall be installed independently such that each
layer provides a separate continuous plane and any flashing (installed in accordance with Section R703.4) intended to
drain to the water-resistive barrer is directed between the layers.
Commenter's Reason:
CRANDELL: It is recognized that RB295 makes a number of improvements to stucco provisions. However, a modification to
make an important correction was attempted from the floor and also by the committee at the hearing and was not accepted by
the chair for consideration. This public comment makes the necessary correction to prevent an exclusionary application of
vapor permeable water-resistive barriers in dry climates, disallowing use of many other WRB materials that have worked well in
commercial and residential construction. The concern in dry climates is not with the vapor permeance of the WRB but with the
stucco mix design and curing practice for stucco when applied in dry climate conditions (over any permeability of substrate).
Industry guidelines address these "dry climate" concerns and none of them indicate that exclusionary use of a vapor permeable
WRB is necessary or appropriate. In fact, use of a vapor permeable WRB may add to the problem by increasing the loss of
stucco hydration water during the curing of stucco, causing it to weaken. The exception statement needs to be corrected to
remove this unjustified and exclusionary WRB spec.
KULIK: The purpose of this public comment is to remove the requirement that the 2 layers of 10-min grade D paper be vapor
permeable. Concerns were raised at the Committee Action Hearings that this requirement may be contrary to good building
science practice. In particular, if a dwelling is constructed in a warm or hot climate (even a dry one) and rainfall does occur, the
resulting inward moisture drive could overpower a vapor-permeable material and infiltrate into the wall assembly.
This public comment is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. Between
2014 and 2016 the BCAC has held 8 open meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included members of the committee as well as any interested
party to discuss and debate the proposed public comments. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

Public Comment 2:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Residential Code
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall have a water resistance equal to or greater than that of 60-minute Grade D paper
and be separated from the stucco a minimum distance of 3/8" by an intervening, substantially non water-absorbing layer or
designed drainage space
Exception: Exceptions:
1. In dry climate zones, the water-resistive barrier shall be vapor permeable and shll have a performance at least
equivalent to two layers of 10-minute Grade D paper. The individual layers shall be installed independently such that
each layer provides a separate continuous plane and any flashing (installed in accordance with Section R703.4)
intended to drain to the water-resistive barrer is directed between the layers.
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2. A water-resistive barrier complying with Section R703.2 that has a maximum water vapor permeance of 10 perms and
which is separated from the stucco by an intervening layer of 10-minute Grade D paper or other substantially nonwater absorbing layer shall be permitted. Any flashing (installed in accordance with Section R703.4) intended to drain
to the water-resistive barrier shall be directed between the layers.
Commenter's Reason: While many improvements to stucco provisions are made in RB295, the changes made by RB295 to
Section R703.7.3 are not complete and inadvertently remove an accepted and successful practice. Section R703.7.3 as
revised by RB295 requires that a drainage space always be provided by stucco when a single layer of 60-min Grade D paper is
used. This is appropriate for 60-min Grade D paper for improved moisture management performance, but is not universally
appropriate or necessary for all alternatives to 60-min Grade D paper. Also, RB295 provides an exception for two layers of 10min Grade D paper in dry climates, but this too is not universally appropriate for all alternatives to this stucco WRB method.
Therefore, this PC adds an exception statement to recognize an accepted and successful WRB practice for managing moisture
in conventional stucco walls. This builds on and does not detract from the improvements made in RB295 and is needed to
avoid the inadvertent exclusion of what has been an accepted and succesful practice.
Public Comment 3:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Residential Code
R703.7.3.1 Furring. Furring between lath and vertical supports or solid sheating shall consist of wood furring strips not less
than 1 inch by 2 inches (25 mm by 51 mm) in nominal dimension, minimum ¾" metal channels, or approved material
3
manufactured to provide a minimum /8 inch space between the lath and the vertical support or the sheathing. Furring shall be
spaced a maximum of 24 inches on center horizontally and, where installed over wood or cold-formed steel framing, shall be
fastened into framing members. Where installed over foam sheathing, furring connections shall comply with Sections R703.15,
R703.16, or R703.17.
Commenter's Reason: This PC adds a needed reference for furring attachment requirements when furring is installed over
foam sheathing and supports the weight of stucco cladding.
Public Comment 4:
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org) requests Approve as
Modified by this Public Comment.
Further Modify as Follows:
2015 International Residential Code
R703.7.1 Lath. Lath and lath attachments shall be of corrosion-resistant materials in accordance with ASTM C 1063. Expanded
1
metal, welded wire or woven wire lath shall be attached into wood framing members with 1 /2-inch-long (38 mm), 11 gage
7
7
nails having a /16-inch (11.1 mm) head, or /8-inch-long (22.2 mm), 16 gage staples, spaced not more than 7 inches (178
mm) on center vertically and not more than 24 inches on center horizontally, or as otherwise approved. Fastening in the field
Additional fastening between wood framing members shall be permitted. Lath attachments to cold-formed steel framing or to
masonry, stone, or concrete substrates shall be in accordance with ASTM C 1063
Commenter's Reason: The purpose of this public comment is to clarify the intent of the floor modification approved at the
Committee Action Hearings. The BCAC realized the added language allowing fasteners "in the field" was unclear. The intent is
to permit a limited number of fasteners between framing members (i.e. directly to sheathing) for the purposes of tacking up
sections of lath during installation and to prevent an entire installation from being disapproved at inspection because a handful
of fasteners missed the stud.
This public comment is submitted by the ICC Building Code Action Committee (BCAC). BCAC was established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. Between
2014 and 2016 the BCAC has held 8 open meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included members of the committee as well as any interested
party to discuss and debate the proposed public comments. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-actioncommittee-bcac/)
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Public Comment 5:
Proponent : John Woestman, representing Kellen Company, representing Extruded Polystyrene Foam Association
(XPSA) (jwoestman@kellencompany.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall have a water resistance equal to or greater than that of 60-minute Grade D paper
3
and be separated from the stucco a minimum distance of /8" by an intervening, substantially non water-absorbing layer or
designed drainage space.
ExceptionExceptions:
1. In dry climate zones, the water-resistive barrier shall be vapor permeable and shll have a performance at least
equivalent to two layers of 10-minute Grade D paper. The individual layers shall be installed independently such that
each layer provides a separate continuous plane and any flashing (installed in accordance with Section R703.4)
intended to drain to the water-resistive barrer is directed between the layers.
2. Foam sheathing complying with ASTM C578 or ASTM C1289 installed as a water resistive barrier in accordance with
the manufacturer's approved installation instructions shall be permitted where separated from the stucco by an
intervening layer of 10-minute Grade D paper or other substantially non-water absorbing layer. Any flashing (installed in
accordance with Section R703.4) intended to drain to the water-resistive barrier shall be directed between the layers.
Commenter's Reason: The changes made by RB295 to Section R703.7 are appropriate for water-resistive barriers like
Grade D paper which have a high water vapor permeance such that drainage is important to prevent inward water vapor
movement from stored moisture. However, these changes are not necessary for a material like foam sheathing when used as a
WRB which protects underlying framing materials from inward water vapor movement. Foam sheathing materials complying
with ASTM C578 and C1289 all have a maximum water vapor permeance below 10 perms and this is known to protect against
inward moisture movement. In this case, the size of the drainage space becomes less important for successful performance
although proper flashing is always important for all types and sizes of drainage spaces. To maintain this successful practice
(which RB295 unnecessarily excludes as an option that is currently permitted in the code), this PC adds an exception
statement with appropriate requirements.
RB295-16
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RB298-16
IRC: R703.7.3.
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Residential Code
Revise as follows:
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall include a water-resistive vapor-permeable comply with Section R703.7.3.1.
R703.7.3.1 Application over wood-based sheathing. Water-resistive barrier applications over wood-based sheathing shall
comply with a performance at least equivalent to two one of the following materials and methods:
1. Two layers of Grade D paper. The individual layers shall be installed independently such that each layer provides a separate
continuous plane in accordance with Section R703.2 and any flashing (installed in accordance with Section R703.4) intended
to drain to the water-resistive barrier is directed between the layers.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of 60-minute Grade D paper and is separated from the stucco by an intervening, substantially
nonwater-absorbing layer or designed drainage space.

2. One layer of 60-minute Grade D paper installed in accordance with Section 1404.2 and separated from the stucco by an
intervening, substantially non-water-absorbing layer or drainage space with any flashing (installed in accordance with Section
R703.4) intended to drain to the water-resistive barrier directed between the layers or into the drainage space.
3. One layer of an approved water-resistive barrier material installed in accordance with the manufacturer's installation
instructions with a water resistance equal to or greater than that of 60-minute Grade D paper. The approved water-resistive
barrier material shall be separated from the stucco by an intervening, substantially nonwater-absorbing layer or designed
drainage space with any flashing (installed in accordance with Section R703.4) intended to drain to the water-resistive barrier
directed between the layers or into the drainage space.
Reason: This proposal improves enforceability and clarity of this section of code by clarifying general requirements (Section
R703.7.3) and transparently distinguishing the three options for application with wood based sheathing (new Section
R703.7.3.1). More importantly, the building science intent of the code is improved by removing an exclusionary and
problematic specification of a "vapor permeable" water-resistive barrier (WRB). The exclusive specification of "vapor
permeable" conflicts with the ability to use a vapor permeable or non-vapor permeable WRB when they are properly
coordinated with the vapor retarder provisions in Section R702.7. For example, in warm/humid climates it is actually preferable
to have a lower vapor permeance (non-vapor permeable) WRB on the exterior behind the stucco to mitigate excessive inward
vapor drives and moisture movement. In cold climates, it also is possible to apply provisions of Section R702.7.1 (Class III
vapor retarder) or Section R702.7 (Class I or II vapor retarder) with an appropriate amount of exterior continuous insulation to
allow the use of a lower vapor permeance (non-vapor permeable) WRB. Thus, the code appropriately permits the use of vapor
permeable and non-vapor permeable WRB materials when properly coordinated with the use of vapor retarders in Section
R702.7.
Cost Impact: Will not increase the cost of construction
The proposal is primarily a clarification and provides more options for WRB specification without increasing cost.
RB298-16 :
R703.7.3CRANDELL12752
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee disapproved this proposal based on the proponents request and to be consistent with the
prior action on RB295-16.
Assembly Action:
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Individual Consideration Agenda
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Submitted.
Commenter's Reason: The RB298 proposal was disapproved based on request of the proponent and action on RB295.
However, several problems with Section R703.7.3 in RB295 have been identified since that time. This RB298 proposal
provides clarification to Section R703.7.1 and also avoids the exclusionary and inappropriate WRB application and other
concerns in RB 295 that are proposed for correction in separate public comments by this proponent. If those public comments
on RB295 are approved, then this public comment may not be necessary and RB298 can remain disapproved without harm.
However, if RB295 is not corrected, this proposal is compatible with RB295 and provides a needed alternative to changes
made by RB295 in Section R703.7.3.
RB298-16
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RB299-16
IRC: R703.7.3.
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council
2015 International Residential Code
Revise as follows:
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least
equivalent to two layers of Grade D paper. The individual layers shall be installed independently such that each layer provides
a separate continuous plane and any flashing (installed in accordance with Section R703.4) intended to drain to the waterresistive barrier is directed between the layers.
Exceptions:
Exception: 1. Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal
to or greater than that of 60-minute Grade D paper and is separated from the stucco by an intervening, substantially
nonwater-absorbing layer or designed drainage space.
2. Where the water-resistive barrier is applied over vapor permeable or wood-based sheathing in Climate Zones 1A, 2A,
3A, 4A, 5A, and 4C in accordance with Section N1101.7, the water-resistive barrier material shall have a water vapor
permeance of 10 perms or less in accordance with ASTM E96 (Method A) to minimize inward moisture movement.
Alternatively, a ventilated air space shall be provided between the stucco and water-resistive barrier.
Reason: In many climates, having a vapor permeable WRB that is too vapor permeable (i.e., > 10 perms) can result in
significant solar-driven inward moisture movement into and through exterior sheathing and farther into the wall assembly (e.g.,
to the interior vapor retarder or interior finishes), causing significantly increased risk of moisture damage or mold. This concern
is particularly relevant to Section R703.7.3 which deals with conventional stucco -- a moisture storage ("reservoir") cladding.
Consequently, a new exception #2 is provided to address this problem and is based on consistent findings and
recommendations from several studies including Derome (2010), Wilkinson et al. (2007), BSC (2005), and Lepage and
Lstiburek (2013). Key findings and recommendations from these studies also are summarized and applied in ABTG (2015).
Finally, it is important to note that this proposal does NOT eliminate the use of WRB materials of greater than 10 perms in the
stated application and climate zones because an alternative is provided to use a ventilated air space.
Bibliography: ABTG (2015). Assessment of Water Vapor Control Methods for Modern Insulated Light-Frame Wall Assemblies,
Research Report No. ABTG-1410-03, Applied Building Technology Group, LLC, www.appliedbuildingtech.com/rr/1410-03
BSC (2005). Healthy and Affordable Housing: Practical Recommendations for Building, Renovating and Maintaining Housing,
prepared for the U.S. Department of Housing and Urban Development and Building America Program of the U.S. Department of
Energy, Building Science Corporation, www.buildingscience.com
Derome, D. (2010). The nature, significance and control of solar-driven water vapor diffusion in wall systems -- synthesis of
Research Project RP-1235, ASHRAE Transactions, January 2010, www.ashrae.org
Lepage, R. and Lstiburek, J. (2013). Moisture Durability with Vapor-Permeable Insulating Sheathing, U.S. DOE, Building
Technologies Office, www.osti.gov/bridge
Wilkinson, J., Ueno, K., DeRose, D., Straube, J.F., and Fugler, D. (2007). Understanding Vapour Permeance and Condensation
in Wall Assemblies, 11th Canadian Conference on Building Science and Technology, Banff, Alberta, 2007.

Cost Impact: Will not increase the cost of construction
The proposal provides limitations on use that may affect some product choices under the specified conditions of use, but many
material options of all types remain available and are unaffected by this proposal. In addition, provision for use of a ventilated
air space would prevent any impact on WRB selection in the stated climate conditions.
RB299-16 :
R703.7.3CRANDELL12753
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Based on the committees prior action on RB295-16. This would create a conflict.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least
equivalent to two layers of Grade D paper. The individual layers shall be installed independently such that each layer provides
a separate continuous plane and any flashing (installed in accordance with Section R703.4) intended to drain to the waterresistive barrier is directed between the layers.
Exceptions:
1. Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to or greater
than that of 60-minute Grade D paper and is separated from the stucco by an intervening, substantially nonwaterabsorbing layer or designed drainage space.
2. Where the water-resistive barrier is applied over vapor permeable or wood-based sheathing in Climate Zones 1A, 2A,
or 3A, 4A, 5A, and 4C in accordance with Section N1101.7, the water resistive barrier material shall have a water vapor
permeance of 10 perms or less in accordance with ASTM E96 (Method A) to minimize inward moisture movement,.
Alternatively, a ventilated air space shall be provided between the stucco and water-resistive barrier.
Commenter's Reason: This public comment modifies RB299 to agree with a modification made to S302 by the structural
committee in approving a similar proposal for the IBC. Thus, this public comment will coordinate improvements to the IBC with
the IRC to address concerns with inward moisture movement in warm/moist climates. It also provides a means to correct
problems with RB295 should they not be corrected by separate PC's provided for RB295. For information on the rationale and
need for this proposal, refer to the reason statements for original proposals RB299 and S302.
RB299-16
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RB300-16
IRC: R703.7.3.
Proposed Change as Submitted
Proponent : Laverne Dalgleish, Building Professionals, representing Building Professionals
(ldalgleish@buildingprofessionals.com)
2015 International Residential Code
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least
equivalent to two layers of Grade D paper. The individual layers shall be installed independently such that each layer provides
a separate continuous plane and any flashing (installed in accordance with Section R703.4) intended to drain to the waterresistive barrier is directed between the layers.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of 60-minute Grade D paper and is separated from the stucco by an intervening, substantially
nonwater-absorbing layer or , a designed drainage space or material complying with ASTM E2925.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM E2924 - 14 Standard Specification for Manufcactured Polymeric Drainage and Ventilation Materials used to Provide a
Rainscreen Function
Reason: This allows another option for materials that meet a standard specification for materials that have been tested for
allowing drainage and drying.
Cost Impact: Will not increase the cost of construction
This proposal simply add another option and as such does not add any cost to costruction
Analysis: A review of the standard(s) proposed for inclusion in the code,ASTM E 2925-14, with regard to the ICC criteria
for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
RB300-16 :
R703.7.3DALGLEISH13130
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee disapproved this proposal based on the proponents request and prior action on RB278-16
and RB279-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Laverne Dalgleish, Building Professionals, representing Building Professionals
(ldalgleish@buildingprofessionals.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least
equivalent to two layers of Grade D paper. The individual layers shall be installed independently such that each layer provides
a separate continuous plane and any flashing (installed in accordance with Section R703.4) intended to drain to the waterresistive barrier is directed between the layers.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of 60-minute Grade D paper and is separated from the stucco by an intervening, substantially
nonwater-absorbing layer, a designed drainage space or material complying with ASTM E2925.
Reference standards type: This reference standard is new to the ICC Code Books
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Add new standard(s) as follows:
Commenter's Reason: The concern raised at the Group B Hearings was that the standard referenced (ASTM E2925) listed
specific requirements for both the substrate and the water resistive barrier in the construction of the test specimen. This
standard is currently being modified to make the requirements generic both for the substrate and for the water resistive barrier.
The ASTM E2925 standard originally stated;
"A1.2.1 Construct one 1200 mm by 2400 mm test wall assembly comprised of 50 mm by 100 mm (nominal) perimeter framing
and 50 mm by 100 mm (nominal) framing vertically at 400 mm on center. Install a wood panel of 11 mm oriented strand board
(OSB) to the framing and fasten with 10d fasteners at 200 mm on center. Install a water resistive barrier (WRB) complying with
Specification E2556/E2556M on the OSB in a seamless, continuous manner."
This will now state;
"A.1.2.1 The test specimen shall be 1200 mm by 2400 mm constructed from 50 mm by 100 mm (nominal) framing for the
perimeter framing with two vertically studs every 400 mm on center across the 1200 mm leg, have a typical substrate used in
building construction installed on one side of the wood framing which is then covered with a water resistive barrier (WRB) that it
is seamless and continuous."
With the modified requirements in the standard, any substrate and any water resistive barrier is acceptable to be used in
constructing the specimen.

Analysis: The proposed modification to this code change proposal includes update of the year edition of standard ASTM
E2925 from -14 to -16. CP28, Section 3.6.3.1 and newly referenced standard "shall be completed and readily available prior
to the Public Comment Hearing based on the cycle of code development which includes the code change proposal."
Therefore, the proponent is required to provide information verifying that the standard ASTM E2925-16 is completed and
readily available at the time of the public comment hearings.
RB300-16
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RB301-16
IRC: R703.7.3.
Proposed Change as Submitted
Proponent : Laverne Dalgleish, Building Professionals, representing Building Professionals
(ldalgleish@buildingprofessionals.com)
2015 International Residential Code
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least
equivalent equal to two layers or greater than that of Grade D paper a water-resistive barrier complying with ASTM E2556,
Type II. The individual layers shall be installed independently such that each layer provides a separate continuous plane and
any flashing (installed in accordance with Section R703.4) intended to drain to the water-resistive barrier is directed between
the layers.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of 60-minute Grade D paper and is separated from the stucco by an intervening, substantially
nonwater-absorbing layer or designed drainage space. ;
a. material complying with ASTM E 2556 Type 1 and is separated from the stucco by an intervening, substantially
nonwater-absorbing layer or designed drainage space or,
b. material complying with ASTM E2556 Type II and is seperated from stucco by a intervening material complying with
ASTM E2925.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM E2925-14 Standard Specification for Manufactured Polymeric Drainage and Ventilation Materials used to Provide a
Rainscreen Function
Reason: This proposal provides another option in meeting the existing requirments of the code and references standards for
materials selection
Cost Impact: Will not increase the cost of construction
As this simply provides another option, there is no additional cost
Analysis: A review of the standard(s) proposed for inclusion in the code,ASTM E 2925-14, with regard to the ICC criteria
for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
RB301-16 :
R703.7.3DALGLEISH13137
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee disapproved this proposal based on the proponents request and prior action on RB300-16
and RB295-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Laverne Dalgleish, representing Building Professionals (ldalgleish@buildingprofessionals.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance equal to or
greater than that of a water-resistive barrier complying with ASTM E2556, Type II. The individual layers shall be installed
independently such that each layer provides a separate continuous plane and any flashing (installed in accordance with
Section R703.4) intended to drain to the water-resistive barrier is directed between the layers.
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Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than;
a. material complying with ASTM E 2556 Type 1 and is separated from the stucco by an intervening, substantially
nonwater-absorbing layer or designed drainage space or,
b. material complying with ASTM E2556 Type II and is seperated from stucco by a intervening material complying with
ASTM E2925.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of 60-minuit Grade D paper and is separated from stucco by an intervening substantially non-waterabsorbing layer, a designated drainage space or material complying to ASTM E2925.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: The concern raised at the Group B Hearings was that the standard referenced (ASTM E2925) listed
specific requirements for both the substrate and the water resistive barrier in the construction of the test specimen. This
standard is currently being modified to make the requirements generic both for the substrate and for the water resistive barrier.
The ASTM E2925 standard originally stated;
"A1.2.1 Construct one 1200 mm by 2400 mm test wall assembly comprised of 50 mm by 100 mm (nominal) perimeter framing
and 50 mm by 100 mm (nominal) framing vertically at 400 mm on center. Install a wood panel of 11 mm oriented strand board
(OSB) to the framing and fasten with 10d fasteners at 200 mm on center. Install a water resistive barrier (WRB) complying with
Specification E2556/E2556M on the OSB in a seamless, continuous manner."
This section will now state;
"A.1.2.1 The test specimen shall be 1200 mm by 2400 mm constructed from 50 mm by 100 mm (nominal) framing for the
perimeter framing with two vertically studs every 400 mm on center across the 1200 mm leg, have a typical substrate used in
building construction installed on one side of the wood framing which is then covered with a water resistive barrier (WRB) that it
is seamless and continuous."
With the modified requirements in the standard, any substrate and any water resistive barrier is acceptable to be used in
constructing the specimen.

Analysis: The proposed modification to this code change proposal includes update of the year edition of standard ASTM
E2925 from -14 to -16. CP28, Section 3.6.3.1 and newly referenced standard "shall be completed and readily available prior
to the Public Comment Hearing based on the cycle of code development which includes the code change proposal."
Therefore, the proponent is required to provide information verifying that the standard ASTM E2925-16 is completed and
readily available at the time of the public comment hearings.
RB301-16
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RB302-16
IRC: R703.7.3.
Proposed Change as Submitted
Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com)
2015 International Residential Code
R703.7.3 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section R703.2 and, where
applied over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least
equivalent to two layers of Grade D paper, complying with ASTM E2556, Type I. The individual layers shall be installed
independently such that each layer provides a separate continuous plane and any flashing (installed in accordance with
Section R703.4) intended to drain to the water-resistive barrier is directed between the layers.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of 60-minute Grade D paper, complying with ASTM E2556, Type II and is separated from the stucco
by an intervening, substantially nonwater-absorbing layer or designed drainage space.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
ASTM E2556-10 Standard Specification for Vapor Permeable Flexible Sheet Water-Resistive Barriers intended for Mechanical
Attachment
Reason: This proposal adds a reference standard specification to the Grade D Paper requirements, which are currently
unspecified. Not only will this better define the existing requirements for Grade D Paper it will also provide more consistency
between the codes, as IBC Section 2510.6 on stucco water-resistive barriers references ASTM E2556.
Cost Impact: Will not increase the cost of construction
This code does not change the requirements, only improves their definition.
RB302-16 :
R703.7.3WESTON13022
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal maintains the prescriptive minimum while adding a standard for product compliance.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Disapprove.
Commenter's Reason: This public comment requests disapproval for the same reason that similar proposals S304 and S305
were disapproved by the structural committee for the IBC. The ASTM E 2556 standard does not provide for equivalency of
other WRB materials to Grade D paper. It has no upper limit on water vapor permeance consistent with Grade D paper and,
thus, creates problems with inward moisture movement for materials that have higher permeance than Grade D paper (see
reason statement with proposal RB299). ASTM E 2556 also includes no requirement for equivalency of installed waterresistance of substitutes or alternatives to Grade D paper. Several studies (see reason statement with proposal RB 286) have
shown this to be a problem in assuring equivalency of other approved water-resistive barrier materials and this is particularly
important in stucco applications. A similar proposal was denied at the last code development cycle for these same reasons and
nothing has been done to make the necessary corrections.
Proponent : Danko Davidovic, representing Huber Engineered Woods LLC (danko.davidovic@huber.com) requests
Disapprove.
Commenter's Reason: If this proposed amendment is approved, the performance characteristics of WRBs (regardless of the
product type and manufacturing technology) will be governed by performance requirements for one specific type of product
(flexible sheet mechanically attached WRBs). Considering the great variety of manufacturing technologies currently available
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for WRBs, and possible development of promising future technologies, the current proposal may limit innovation in this arena.
We propose further development of codes and standards that will result in more universal code language and not rely on
specific product technology to define product performance requirements.
In addition, the original rationale of proponent to better define performance requirements of the Grade D papers by referencing
to ASTM E2256 standard specification does not necessarily provide better definition of performance properties. For instance,
specifying WRBs performance properties with regards to water vapor transmission characteristics using ASTM E96 desiccant
method test results as required by ASTM E2556 appears to be obsolete and does not reflect the current building science
knowledge about WRBs conditions in service. This requirement has been in place because of the materials historically used as
WRB's including #15 felt and asphalt impregnated building paper. Under most circumstances and in most wall assemblies
constructed in North America, the WRBs will be located directly beneath the cladding and most likely exhibit conditions very
similar to outdoor ambient. Weather historic data for most North America locations reveal the monthly average relative humidity
levels in 50-90 percent range. ASTM E96 Method B (Water Method) is the more appropriate performance requirement and
better represents WRB in service conditions.
In general, we agree with intent to improve the code language to provide better specifications of performance characteristic of
WRBs in service, however, we currently do not see proposed ASTM E2556 as an adequate alternative based on lack of
technical accuracy and mismatch with the current building science knowledge. In addition, proposed change does not provide
fair competitiveness among WRB products existing in the market today and may impact negatively new products developed by
emerging technologies.
Danko Davidovic, Ph.D., P.E. (GA)
Building Science Manager
Huber Engineered Woods LLC

Proponent : Joseph Lstiburek (joe@buildingscience.com) requests Disapprove.
Commenter's Reason: ASTM E2556 does not recognize the greater importance of the water method (wet cup) in wall
assembly performance as compared to the desiccant method (dry cup). ASTM E2556 only lists the desiccant method in its
Table 1 Requirements for Water Resistive Barriers. The current proposed language significantly limits the use of demonstrated
alternative methods of water vapor transmission such as liquid applied water-resistive barriers, fully adhered sheet membranes
and overlays and coatings applied directly to wood-based sheathings.
RB302-16
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RB303-16

IRC: R703.8.4, R703.8.4(2) (New).
Proposed Change as Submitted
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org)
2015 International Residential Code
Revise as follows:
R703.8.4 Anchorage. Masonry veneer shall be anchored to the supporting wall studs with corrosion-resistant metal ties embedded in
mortar or grout and extending into the veneer a minimum of 11/2 inches (38 mm), with not less than 5 / 8-inch (15.9 mm) mortar or grout
cover to outside face. Masonry veneer tie attachment and air space requirements shall conform to Table R703.8.4 R703.8.4(1). For
brick tie attachment recommendations when brick ties are attached to wood structural panel sheathing only, see Table R703.8.4(2).
TABLE R703.8.4(2)
BRICK TIE MINIMIM FASTENING REQUIREMENTS (VERTICAL TIE SPACING/ HORIZONTAL TIE SPACING) FOR DIRECT
APPLICATION OVER UP TO TWO INCHES OF FOAM TO MINIMUM 7/16 PERFORMANCE CATEGORY WOOD STRUCTURAL
PANEL SHEATHING a,b,c
Fastener
typed

Minimum Required Brick-Tie
Size
(dia. or
Spacing
Screw #) Tie-Spacing/Horizontal-Tie-Spacing)
(in./in.)
110 mph Vult

(Vertical-

130 mph Vult

140 mph Vult

Zone 5, Exposure Zone 5, Exposure Zone 5, Exposure Zone 5, Exposure Zone 5, Exposure Zone 5, Exposure
C
D
C
D
C
D
Ring
Shank

Screws

0.091

16/12, 12/16

12/12

12/12

--

--

--

0.148

16/16

16/16

16/12, 12/16

16/12, 12/16

16/12, 12/16

12/12

#6

16/16

16/16

16/12, 12/16

16/12, 12/16

16/12, 12/16

12/12

#8

24/16, 16/24

16/16

16/16

16/12, 12/16

16/12, 12/16

16/12, 12/16

#10

24/16, 16/24

16/16

16/16

16/16

16/16

16/12, 12/16

#14

24/16, 16/24

24/16, 16/24

24/16, 16/24

16/16

16/16

16/16

For SI: 1 inch = 25.4 mm, 1 mph = 0.447 m/s.
a. This table is based on attachment of brick ties directly to wood structural panel sheathing only. Additional attachment of the brick tie
to lumber framing is not required.
b. Wood structural panels shall have a specific gravity of 0.42 or greater in accordance with NDS.
c. Foam sheathing shall have a minimum compressive strength of 15 psf in accordance with ASTM C578 of ASTM C1289.
d. Fasteners shall be sized such that the tip of the fastener passes completely through the wood structural panel sheathing by at least
1/4 inch.
Reason: The trend toward using more foam sheathing along with the use of advanced framing techniques in an effort to conserve
energy has made it increasingly difficult to install wall cladding. Not only is the framing difficult to find under 2 inches of foam and
building paper or house wrap, it may not even be present near corners and around openings because it may be completely masked by
trim at corners and around windows.
The attachment of brick veneer brick-ties can similarly be a problem as the current attachment recommendations assume the brick ties
are going to be nailed directly to those scarce framing members. The proposed table provided brick-tie attachment recommendations for
attachment direct to a minimum 7/16 performance category wood structural panels. As the wood structural panel thickness does not
permit the full use of the nail's shank, it is essential that either ring-shank nails or screws be used to keep the brick veneer in place. The
above table provides this information. We think that while the use of ring shank fasteners will not be appropriate for every installation, the
table provided is a tool that the mason may use if faced with the attachment of brick to a fully sheathed, energy efficient home.
We ask the Committee to favorably consider this table for inclusion into the list of similar tables recently provided for the use of the
builder, providing guidance for the installation of siding products over foam sheathing.
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Cost Impact: Will increase the cost of construction
The proposed change will increase the cost of construction. The increase will be due to the use of ring-shank nails or screws over the
more traditional nailed connections. The increase in construction costs can be partially offset by the fact that the builder will not have to
locate the studs behind the various materials covering the studs (sheathing, foam, building paper) when attaching the brick ties, as
attachment to the studs will not be required. The proposed solution will also eliminate the need to provide extra wall framing just to
facilitate the attachment of the brick ties. The use of extra framing adds cost as well as reduces the thermal efficiency of the system.
RB303-16 : R703.8.4KEITH11956
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt that Exposure B is needed and the cost impact should be quantified.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Keith, representing APA- The Engineered Wood Association (ed.keith@apawood.org); Borjen Yeh
(borjen.yeh@apawood.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R703.8.4 Anchorage. Masonry veneer shall be anchored to the supporting wall studs with corrosion-resistant metal ties embedded in
mortar or grout and extending into the veneer a minimum of 11/2 inches (38 mm), with not less than 5 / 8-inch (15.9 mm) mortar or grout
cover to outside face. Masonry veneer tie attachment and air space requirements shall conform to Table R703.8.4(1). For brick Masonry
veneer tie attachment recommendations when brick ties are attached throughany insulating sheathing, a maximum of 2" in thickness to a
minimum of 7/16 performance category wood structural panel sheathing only, see Table R703.8.4(2).
TABLE R703.8.4(2)
REQUIRED BRICK TIE MINIMIM FASTENING REQUIREMENTS (VERTICAL TIE SPACING/ HORIZONTAL TIE SPACING) FOR
DIRECT APPLICATION OVER UP TO TWO INCHES OF FOAM TO MINIMUM 7/16 PERFORMANCE CATEGORY WOOD
STRUCTURAL PANEL SHEATHING a,b,c
Fastener Size Required Brick-Tie Spacing (Vertical-Tie Spacing/Horizontal-Tie Spacing) (in./in.)
(dia.
typed
or
110 mph V Ultimate
115 mph V Ultimate
130 mph V Ultimate
Screw
#)
Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5, Zone 5,
Exposure Exposure Exposure Exposure Exposure Exposure Exposure Exposure Exposure
B
C
D
B
C
D
B
C
D
Ring
Shank
Nails

140 mph V Ultimate
Zone 5, Zone 5, Zone 5,
Exposure Exposure Exposure
B
C
D

0.091 16/16,
16/12,
12/16,
12/12

16/12,
12/16,
12/12

12x12

16/16,
16/12,
12/16,
12/12

16/12,
12/16,
12/12

12x12

16/12,
12/16,
12/12

12x12

--

12x12

--

--

0.148 24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/12,
12/16,
12/12

16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/12,
12/16,
12/12

12x12
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Screws #6

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/12,
12/16,
12/12

16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/12,
12/16,
12/12

12x12

#8

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/12,
12/16,
12/12

16/12,
12/16,
12/12

#10

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/12,
12/16,
12/12

#14

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

24/16,
16/24,
16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

16/16,
16/12,
12/16,
12/12

For SI: 1 inch = 25.4 mm, 1 mph = 0.447 m/s.
a. This table is based on attachment of brick ties directly to wood structural panel sheathing only. Additional attachment of the brick tie
to lumber framing is not required. The brick ties shall be permitted to be placed over any insulating sheathing, not to exceed 2" in
thickness. Wood structural panel sheathing shall be a minimum 7/16 performance category. The table is based on a building height of
30 feet or less.
b. Wood structural panels shall have a specific gravity of 0.42 or greater in accordance with NDS.
c. Foam sheathing shall have a minimum compressive strength of 15 psf in accordance with ASTM C578 of ASTM C1289.
d. Fasteners shall be sized such that the tip of the fastener passes completely through the wood structural panel sheathing by at least
1/4 inch.
Commenter's Reason: Opponents at the last committee action hearing asked us to return with a table that included Exposure B. The
above reflects this change. In addition, all of the normally permitted fastener spacings were placed in the appropriate cells. Column
headings were changed slightly to ensure a more consistent interpretation of the table. In addition, the results for the common 115 mph
were also added at the request of the NAHB.
The Brick Industry Association, the Foam Industry and the NAHB worked with us to modify this proposal and we ask you to please vote
to overturn the Committee's recommendation and put this valuable information into the IRC.
A more robust cost impact statement, below, was requested by the committee.
COST IMPACT: The code change will slightly increase the cost of construction. While difficult to quantify, the cost increase will be due
to the additional cost associated with the use of deformed shank nails or screws for the attachment of brick ties. the additional cost
increase is offset by a number of factors that could easily offset the extra cost.
The ease of construction as the siding contractor can apply the fasteners without having to worry about hitting a stud behind
building paper, structural sheathing, and sometimes even insulating sheathing. This can greatly speed up the installation process.
It is easy to use any attachment pattern when you don't have to worry about hitting ant framing hidden behind.
With the use of advanced framing techniques, additional framing is often needed to provide for siding attachment, particularly at
windows and doors. (the first attachment point at the end f the lap siding is especially difficult to accomplish as trim boards often
cover up the framing, providing no nail base for the ends of the boards.) This additional framing is expensive, labor consuming, and
reduces the effectiveness of the advanced .
The reduced penetration into sheathing 3/8" to 7/16" vs. 1-1/4" to 1-1/2" will often permit the use of a shorter nail, especially when
foam sheathing is used behind the siding. (E.g., plywood lap siding over 2 inches of foam sheathing would require the use of a 4"
nail to get the required 1-1/2" penetration into the framing, but only a 3-1/2 inch fastener for attachment into sheathing.)
The additional fasteners required to anchor the siding to wood structural sheathing provides the siding with additional attachment
points thus better holding the siding and foam sheathing in place when exposed to high wind events, minimizing the loss of the
siding products.
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Based on Housewyse.com estimates, the increase in building costs is about $0.07 per square foot, which can be offset at least partially
by those factors mentioned above. We ask you to overturn the Committee's recommendation and put this valuable table into the IRC.

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve as
Submitted.
Commenter's Reason: The proposed change allows attachment of brick veneer ties directly to a specific thickness and category of
structural wood sheathing. Use of the proposed nailing table will eliminate the need to locate studs behind insulation. The use of screws
or ring shanked nails will increase costs, but will be more than offset by the reduced labor of locating studs and assuring adequate
attachment to studs. The net effect will depend on local relative labor and material costs and may be an increase or decrease, but the
affect will be small in any case. This proposal encourages the use of more insulation, and also encourages the use of a more resilient
exterior surface, with little if any cost increase. Further, attachment to sufficiently thick sheathing will assure improved attachment as
compared to connectors that may miss or barely catch the edges of studs. We encourage approval of the proposed change.
RB303-16
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RB304-16
IRC: R703.10.2.
Proposed Change as Submitted
Proponent : David Spencer, representing Washington Association of Building Officials Technical Code Development
Committee
2015 International Residential Code
Revise as follows:
R703.10.2 Lap siding. Fiber-cement lap siding having a maximum width of 12 inches (305 mm) shall comply with the
requirements of ASTM C 1186, Type A, minimum Grade II or ISO 8336, Category A, minimum Class 2. Lap siding shall be
lapped a minimum of 11 /4 inches (32 mm) and lap siding not having tongue-and-groove end joints shall have be installed in
accordance with the ends protected with caulking, covered with an H-section joint cover, located over a strip of flashing
manufacturer's installation instructions, or shall be designed to comply with Section R703.1. Lap siding courses shall be
installed with the fastener heads exposed or concealed, in accordance with Table R703.3(1) or approved manufacturer's
instructions.
Reason: Manufacturers of these products recommend the use of flashing strips, to be installed behind the product, at all field
butt joints. Applying caulk to the butt joint is ineffective because the gap is not large enough to accommodate the sealant. Also,
on prefinished products, caulk may leave an unsightly looking finish. Spreading or feathering the sealant into a thin film
will create a noticeably different appearance, and it can remove the needed thickness required to withstand UV exposure and
joint movement. In many instances if specific manufacturer-approved products are not used, it can void the warranty from the
manufacturer.

Cost Impact: Will not increase the cost of construction
This code change will reduce the cost of construction as caulk would no longer be used for field butt joints. Caulk
manufacturers and industry experts agree that the caulk in field butt joints and horizontal laps will need to be periodically
removed and/or reapplied to maintain the seal over the life of the building. Ongoing maintenance of the field butt joint calking
causes an unnecessary financial impact.
RB304-16 :
R703.10.2SPENCER11209
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Protection of the joint with caulking is acceptable for field painted applications. The prescriptive language
needs to remain in the code to aid enforcement.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Spencer, representing Washington Association of Building Officials Technical Code Development
Committee (dspencer@northbendwa.gov) requests Approve as Submitted.
Commenter's Reason: The current code requirements for fiber-cement lap siding don't align with manufacturers' installation
instructions. Joint flashing/flashing strips, not caulking, are the recommended installation procedure at field butt joints by most
manufacturers of fiber-cement siding. The installation of the joint flashing recomended by the manufacturers' is demonstrated in
the attached figures. Some manufacturers forbid caulking their products; some recommend against using it; some only allow
specific products.
There are many problems with the use of caulk. Applying caulk to the butt joint is ineffective because the gap is not large
enough to accommodate the sealant. Most manufacturers of caulking do not allow tooling. Spreading or feathering the sealant
into a thin film will create a noticeably different appearance, and can remove the thickness required to withstand UV exposure
and joint movement. In many instances if specific manufacturer-approved products are not used, it will void the warranty of the
manufacturer for fiber-cement siding.
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The prescriptive language does not aid enforcement.

RB304-16
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RB311-16
IRC: R802.1.5.
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Residential Code
Revise as follows:
R802.1.5 Fire-retardant-treated wood. Fire-retardant-treated wood (FRTW) is any listed wood product that, when
impregnated with chemicals by a pressure process or other means during manufacture, shall comply with one of the following:
(1) It shall have, when tested in accordance with ASTM E 84 or UL 723, a listed flame spread index of 25 or less and shows
show no evidence of significant progressive combustion where when the test is continued for an additional 20-minute period. In
addition, the flame front shall not progress more than 10.5 feet (3200 mm) beyond the center line of the burners at any time
during the test.
(2) It shall be listed to both comply with all of the requirements of ASTM E2768, and also show no evidence of significant
progressive combustion during the 30 minute test, when tested on all sides with a ripped or cut longitudinal gap of 1/8 inch (3.2
mm).
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
ASTM E2768 (2011) Standard Test Method for Extended Duration Surface Burning Characteristics of Building Materials (30
min Tunnel Test). ASTM E2768 is already in the IWUIC.
Reason: ASTM E2768 was developed specifically to represent an ASTM E84 test extended to 30 minutes and requiring a
flame spread index of 25 or less and a flame front that does not progress more than 10.5 ft (3.2 m) beyond the centerline of the
burners at any time during the 30 min test period.
There have been multiple discussions since ASTM E2768 was developed in 2011 at various code hearings as to whether the
added requirement (no significant progressive combustion) is included or not in ASTM E2768. The wording of ASTM E2768
reads as follows: "13.1.2 The flame front shall not progress more than 10.5 ft
(3.2 m) beyond the centerline of the burners at any time during the 30 min test period. This is considered evidence of no
significant progressive combustion in this test method." In order to recognize this test method the present proposal does not
enter this debate but it requires that, for a wood product to be accepted as "fire-retardant-treated wood" it must also have been
listed, beyond compliance to ASTM E2768, to demonstrate "no evidence of significant progressive combustion".
Furthermore, this proposal also requires that a product tested to ASTM E2768 must have been tested on all sides and must
have been tested with a longitudinal gap of 1/8 inch. The intent of this requirement is to ensure that a product that is coated
and not impregnated cannot be accepted as "fire-retardant-treated wood". The requirements in this proposal can clearly not be
met by a wood product coated with a flame retardant, because the flame retardant needs to have been impregnated in order to
have the good fire performance when exposed to flame through the gap, and tested on all sides.
The IWUIC has accepted requirements with language similar to this and it is time for the IBC to accept it too. The IWUIC
language for ignition resistant building materials reads as follows (note that the section covers materials that are not made of
wood also):
503.2 Ignition-resistant building material. Ignition-resistant building materials shall comply with any one of the following:
1. Material shall be tested on all sides with the extended ASTM E 84 (UL 723) test or ASTM E 2768, except panel products
shall be permitted to test only the front
and back faces. Panel products shall be tested with a ripped or cut longitudinal gap of 1/8 inch (3.2 mm). Materials that, when
tested in accordance with the test
procedures set forth in ASTM E 84 or UL 723 for a test period of 30 minutes, or with ASTM E 2768, comply with the following:
1.1. Flame spread. Material shall exhibit a flame spread index not exceeding 25 and shall not show evidence of progressive
combustion following the extended 30-minute test.
1.2. Flame front. Material shall exhibit a flame front that does not progress more than 101/2 feet (3200 mm) beyond the
centerline of the burner at any time during the extended 30-minute test.
1.3. Weathering. Ignition-resistant building materials shall maintain their performance in accordance with this section under
conditions of use. Materials shall meet the performance requirements for weathering (including exposure to temperature,
moisture and ultraviolet radiation) contained in the following standards, as applicable
to the materials and the conditions of use:
1.3.1. Method A "Test Method for Accelerated Weathering of Fire-Retardant-Treated Wood for Fire Testing" in ASTM D 2898,
for fire-retardant treated
wood, wood-plastic composite and plastic lumber materials.
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1.3.2. ASTM D 7032 for wood-plastic composite materials.
1.3.3. ASTM D 6662 for plastic lumber materials.
1.4. Identification. All materials shall bear identification showing the fire test results.
Exception: Materials comprised of a combustible core and a noncombustible exterior covering, comprised of either aluminum at
a minimum 0.019 inch (0.48 mm) thickness or corrosion-resistant steel at a minimum 0.0149 inch (0.38 mm) thickness shall not
be required to be tested with a ripped or cut longitudinal gap.
A consistent proposal is also being made to section 2303 of the IBC (Structural).

Cost Impact: Will not increase the cost of construction
ASTM E2768 is simply an alternate means for a wood product to be designated FRTW.
RB311-16 :
R802.1.5HIRSCHLER12083
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed test option is more restrictive than the existing tests and there is no need to add an option
that is more restrictive.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Residential Code
R802.1.5 Fire-retardant-treated wood. Fire-retardant-treated wood (FRTW) is any listed wood product that, when
impregnated with chemicals by a pressure process or other means during manufacture, shall comply with one of the following:
(1) It shall have, when tested in accordance with ASTM E 84 or UL 723, a listed flame spread index of 25 or less and show no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. In addition, the
flame front shall not progress more than 10.5 feet (3200 mm) beyond the center line of the burners at any time during the test ,
when the test is continued for an additional 20-minute period..
(2) It shall be listed to both comply with all of the requirements of ASTM E2768, and also show no evidence of significant
progressive combustion during the 30 minute test, when tested on all both the front and back sides with a ripped or cut
longitudinal gap of 1/8 inch (3.2 mm).
Commenter's Reason: This public comment eliminates the requirement for "no evidence of significant progressive
combustion" which is unnecessary because it is undefined and there is no evidence as to how to measure it, which makes it
very subjective and prone to misleading information. Fire testing labs have used as the corresponding criterion that the flame
front in the ASTM E84 test does not progress more than 10.5 ft. beyond the centerline of the burners in either the 10 minute
test or the continuation of the test for an additional 20 minutes (for a total of 30 minutes).
The public comment also proposes to add testing to ASTM E2768 as an alternate option (which is fully equivalent).
The term fire-retardant-treated wood is used in the IBC, the IRC, the IFC, the IMC and the IWUIC. It is also used in NFPA codes
(NFPA 101, Life Safety Code and NFPA 5000, Building Code) and in NFPA 703 ("Standard for Fire Retardant–Treated Wood
and Fire-Retardant Coatings for Building Materials"). It is also used in AC 66 (Acceptance Criteria for Fire-Retardant Treated
Wood). However, neither in any of the ICC codes nor in any NFPA code or standard nor in AC 66 nor in ASTM E84 is there any
description or guidance for what constitutes "no evidence of significant progressive combustion". However, there is one
standard that contains the criterion for the assessment of "no evidence of significant progressive combustion". That standard is
ASTM E2768 "Standard Test Method for Extended Duration Surface Burning Characteristics of Building Materials (30 min
Tunnel Test)", dated 2011. It states, in the section on classification as follows: "The flame front shall not progress more than
10.5 ft (3.2 m) beyond the centerline of the burners at any time during the 30 min test period. This is considered evidence of no
significant progressive combustion in this test method."
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It has been stated that AC 66 (Acceptance Criteria for Fire-Retardant Treated Wood) describes the way in which "no evidence
of significant progressive combustion" is assessed and that it includes references to the ASTM E69, "Standard Test Method for
Combustible Properties of Treated Wood by the Fire-Tube Apparatus" (fire tube test) and to large scale fire tests. With regard
to fire testing, the sole reference in AC 66 other than to ASTM E84 or UL 723 is to ASTM E69. There is also no information in
AC 66 as to how to assess "no evidence of significant progressive combustion".
The June 2012 edition of AC 66 states as follows:
"5.5.4 Chemical Verification: In all cases, chemical verification shall conform to requirements outlined in the approved quality
documentation. Verification shall be by means of fire tube tests or an assay of borings by chemical analysis, using nationally
recognized test methods or other methods that have been validated to relate to results of fire tests conducted in accordance
with Sections 3.1.4 and 3.2.4 of this criteria. Three fire-tube tests (ASTM E 69, Procedure B) shall be conducted on specimens
processed with each charge treated. In lieu of the actual species treated, a standard lumber species, such as Douglas fir, may
be used for fire tube testing on each charge. The average final percentage weight loss of the treated wood samples, after
flaming and glowing have ceased, and the maximum temperature, shall be equal to or less than that obtained on the
qualification-test specimens. The final percentage weight loss of any individual specimen shall not exceed the qualification
value by more than five percentage points. Alternately, an assay of borings, by chemical analysis, may be used to verify the
treatment process. This analysis shall be conducted on a composite of 20 borings per species per charge, on a representative
sampling of the treated lumber. The result of this analysis shall substantiate equivalency to the qualification analysis. When the
treatment process is verified by methods other than fire tube tests or an assay of borings, the approved quality documentation
shall include a description of the verification method and conditions of acceptance."
"5.7.3 When conducting the ASTM E 69 fire tube test on samples from a load of treated lumber, (i.e., the charge) the charge is
acceptable if the first three samples tested meet the quality control requirements. If one of the first three samples fails, an
additional three samples may be tested. If all of the three additional samples meet the requirements, the charge is acceptable. If
the charge is not acceptable, it shall be retreated and retested.
5.7.4 The solution concentration shall be within the range specified in the quality documentation. If the solution concentration is
low, the charge shall be retreated with the proper solution.
5.7.5 The analysis of solution sampled by the quality control agency shall confirm proper chemical composition and
concentration. If nonconforming, appropriate action shall be taken by the plant to adjust the solution. Additional samples shall
then be analyzed on a weekly basis until conformance has been demonstrated in two consecutive samples. All lumber and
plywood found to have been treated with a nonconforming solution shall be segregated and labeled as nonconforming. A
representative sampling of the nonconforming lumber and plywood selected by the quality control agency shall be tested, and
shall meet the flame spread and strength requirements of the code before it may be released.
5.7.6 The charge retention shall be within the specified range of gage retention of fire-retardant chemical, as determined during
qualification testing for the applicable material and species. If retention is below the minimum, the charge shall be retreated so
that the total retention is within the minimum and maximum qualified values. If retention is above the maximum allowed, the
lumber or plywood in the charge shall not be stamped."
For further information, sections 3.1.4 and 3.2.4 of AC 66 contain the same criteria that the IBC and other codes have, namely
"3.1.4 Surface Burning Characteristics The surface burning characteristics (flame spread and smoke-developed index) shall be
determined in accordance with ASTM E 84 or UL 723. The flame spread index shall be 25 or less and there shall be no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
flame front shall not progress more than 10½ feet (3200 mm) beyond the centerline of the burners at any time during the test.
The smoke-developed index shall be 450 or less. For recognition of exterior use, tests shall be conducted both before and after
durability tests conducted in accordance with Section 3.1.3. The FRT lumber shall meet the requirements of IBC Section
2303.2, IRC Section R802.1.3, UBC Section 207, SBC Section 202, or BNBC 2310.2, as applicable."
"3.2.4 Surface Burning Characteristics The surface burning characteristics (flame spread and smoke-developed index) shall be
determined in accordance with ASTM E 84 or UL 723. The flame spread index shall be 25 or less and there shall be no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
flame front shall not progress more than 10½ feet (3200 mm) beyond the centerline of the burners at any time during the test.
The smoke-developed index shall be 450 or less. For recognition of exterior use, tests shall be conducted both before and after
durability tests conducted in accordance with Section 3.2.3. The FRT plywood shall meet the requirements of Section 2303.2
of the IBC or Section R802.1.3 of the IRC, UBC Section 207, SBC Section 202, or BNBC Section 2310.2, as applicable."
No means has been proposed in any document other than in ASTM E2768 as to what constitutes "no evidence of significant
progressive combustion". Fire testing labs have used as the corresponding criterion that the flame front in the ASTM E84 test
does not progress more than 10.5 ft. beyond the centerline of the burners in either the 10 minute test of the continuation of the
test for an additional 20 minutes (for a total of 30 minutes). Details follow.
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The scope of ASTM E2768 includes the following statement: "The purpose of this fire-test-response standard is to evaluate the
ability of a product to limit the surface spread of flame when evaluated for 30 min. This fire-test-response standard uses the
apparatus and procedure of Test Method E84 with the total test period extended to 30 min."
The conditions of classification of ASTM E2768 include the following criteria:
1. The flame spread index shall be 25 or less as determined for the initial 10 min test period,
2. The flame front shall not progress more than 10.5 ft (3.2 m) beyond the centerline of the burners at any time during the 30
min test period. This is considered evidence of no significant progressive combustion in this test method.
3. For materials or products that are not homogeneous or symmetrical about their longitudinal axis, only surfaces that have
been individually tested shall be eligible to be classified and reported as meeting the conditions of classification of this
standard.

Public Comment 2:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Residential Code
R802.1.5 Fire-retardant-treated wood. Fire-retardant-treated wood (FRTW) is any listed wood product that, when
impregnated with chemicals by a pressure process or other means during manufacture, shall comply with one of the following:
(1) It shall have, when tested in accordance with ASTM E 84 or UL 723, a listed flame spread index of 25 or less and show no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. In addition,
additionally the flame front shall not progress more than 10.5 feet (3200 mm) beyond the center line of the burners at any time
during the test.
(2) It shall be listed to both comply with all of when the requirements of ASTM E2768, and also show no evidence of significant
progressive combustion during the 30 minute test, when tested on all sides with a ripped or cut longitudinal gap of 1/8 inch (3.2
mm) is continued for an additional 20-minute period.
Commenter's Reason:
This public comment simply eliminates the requirement for "no evidence of significant progressive combustion" which is
unnecessary because it is undefined and there is no evidence as to how to measure it, which makes it very subjective and
prone to misleading information. Fire testing labs have used as the corresponding criterion that the flame front in the ASTM E84
test does not progress more than 10.5 ft. beyond the centerline of the burners in either the 10 minute test or the continuation of
the test for an additional 20 minutes (for a total of 30 minutes).
The term fire-retardant-treated wood is used in the IBC, the IRC, the IFC, the IMC and the IWUIC. It is also used in NFPA codes
(NFPA 101, Life Safety Code and NFPA 5000, Building Code) and in NFPA 703 ("Standard for Fire Retardant–Treated Wood
and Fire-Retardant Coatings for Building Materials"). It is also used in AC 66 (Acceptance Criteria for Fire-Retardant Treated
Wood). However, neither in any of the ICC codes nor in any NFPA code or standard nor in AC 66 nor in ASTM E84 is there any
description or guidance for what constitutes "no evidence of significant progressive combustion". However, there is one
standard that contains the criterion for the assessment of "no evidence of significant progressive combustion". That standard is
ASTM E2768 "Standard Test Method for Extended Duration Surface Burning Characteristics of Building Materials (30 min
Tunnel Test)", dated 2011. It states, in the section on classification as follows: "The flame front shall not progress more than
10.5 ft (3.2 m) beyond the centerline of the burners at any time during the 30 min test period. This is considered evidence of no
significant progressive combustion in this test method."
This public comment does not propose adding ASTM E2768 into this section of the code (but an alternate public comment
does).
It has been stated that AC 66 (Acceptance Criteria for Fire-Retardant Treated Wood) describes the way in which "no evidence
of significant progressive combustion" is assessed and that it includes references to the ASTM E69, "Standard Test Method for
Combustible Properties of Treated Wood by the Fire-Tube Apparatus" (fire tube test) and to large scale fire tests. With regard
to fire testing, the sole reference in AC 66 other than to ASTM E84 or UL 723 is to ASTM E69. There is also no information in
AC 66 as to how to assess "no evidence of significant progressive combustion".
The June 2012 edition of AC 66 states as follows:
"5.5.4 Chemical Verification: In all cases, chemical verification shall conform to requirements outlined in the approved quality
documentation. Verification shall be by means of fire tube tests or an assay of borings by chemical analysis, using nationally
recognized test methods or other methods that have been validated to relate to results of fire tests conducted in accordance
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with Sections 3.1.4 and 3.2.4 of this criteria. Three fire-tube tests (ASTM E 69, Procedure B) shall be conducted on specimens
processed with each charge treated. In lieu of the actual species treated, a standard lumber species, such as Douglas fir, may
be used for fire tube testing on each charge. The average final percentage weight loss of the treated wood samples, after
flaming and glowing have ceased, and the maximum temperature, shall be equal to or less than that obtained on the
qualification-test specimens. The final percentage weight loss of any individual specimen shall not exceed the qualification
value by more than five percentage points. Alternately, an assay of borings, by chemical analysis, may be used to verify the
treatment process. This analysis shall be conducted on a composite of 20 borings per species per charge, on a representative
sampling of the treated lumber. The result of this analysis shall substantiate equivalency to the qualification analysis. When the
treatment process is verified by methods other than fire tube tests or an assay of borings, the approved quality documentation
shall include a description of the verification method and conditions of acceptance."
"5.7.3 When conducting the ASTM E 69 fire tube test on samples from a load of treated lumber, (i.e., the charge) the charge is
acceptable if the first three samples tested meet the quality control requirements. If one of the first three samples fails, an
additional three samples may be tested. If all of the three additional samples meet the requirements, the charge is acceptable. If
the charge is not acceptable, it shall be retreated and retested.
5.7.4 The solution concentration shall be within the range specified in the quality documentation. If the solution concentration is
low, the charge shall be retreated with the proper solution.
5.7.5 The analysis of solution sampled by the quality control agency shall confirm proper chemical composition and
concentration. If nonconforming, appropriate action shall be taken by the plant to adjust the solution. Additional samples shall
then be analyzed on a weekly basis until conformance has been demonstrated in two consecutive samples. All lumber and
plywood found to have been treated with a nonconforming solution shall be segregated and labeled as nonconforming. A
representative sampling of the nonconforming lumber and plywood selected by the quality control agency shall be tested, and
shall meet the flame spread and strength requirements of the code before it may be released.
5.7.6 The charge retention shall be within the specified range of gage retention of fire-retardant chemical, as determined during
qualification testing for the applicable material and species. If retention is below the minimum, the charge shall be retreated so
that the total retention is within the minimum and maximum qualified values. If retention is above the maximum allowed, the
lumber or plywood in the charge shall not be stamped."
For further information, sections 3.1.4 and 3.2.4 of AC 66 contain the same criteria that the IBC and other codes have, namely
"3.1.4 Surface Burning Characteristics The surface burning characteristics (flame spread and smoke-developed index) shall be
determined in accordance with ASTM E 84 or UL 723. The flame spread index shall be 25 or less and there shall be no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
flame front shall not progress more than 10½ feet (3200 mm) beyond the centerline of the burners at any time during the test.
The smoke-developed index shall be 450 or less. For recognition of exterior use, tests shall be conducted both before and after
durability tests conducted in accordance with Section 3.1.3. The FRT lumber shall meet the requirements of IBC Section
2303.2, IRC Section R802.1.3, UBC Section 207, SBC Section 202, or BNBC 2310.2, as applicable."
"3.2.4 Surface Burning Characteristics The surface burning characteristics (flame spread and smoke-developed index) shall be
determined in accordance with ASTM E 84 or UL 723. The flame spread index shall be 25 or less and there shall be no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
flame front shall not progress more than 10½ feet (3200 mm) beyond the centerline of the burners at any time during the test.
The smoke-developed index shall be 450 or less. For recognition of exterior use, tests shall be conducted both before and after
durability tests conducted in accordance with Section 3.2.3. The FRT plywood shall meet the requirements of Section 2303.2
of the IBC or Section R802.1.3 of the IRC, UBC Section 207, SBC Section 202, or BNBC Section 2310.2, as applicable."
No means has been proposed in any document other than in ASTM E2768 as to what constitutes "no evidence of significant
progressive combustion". Details follow, for information.
The scope of ASTM E2768 includes the following statement: "The purpose of this fire-test-response standard is to evaluate the
ability of a product to limit the surface spread of flame when evaluated for 30 min. This fire-test-response standard uses the
apparatus and procedure of Test Method E84 with the total test period extended to 30 min."
The conditions of classification of ASTM E2768 include the following criteria:
1. The flame spread index shall be 25 or less as determined for the initial 10 min test period,
2. The flame front shall not progress more than 10.5 ft (3.2 m) beyond the centerline of the burners at any time during the 30
min test period. This is considered evidence of no significant progressive combustion in this test method.
3. For materials or products that are not homogeneous or symmetrical about their longitudinal axis, only surfaces that have
been individually tested shall be eligible to be classified and reported as meeting the conditions of classification of this
standard.
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Public Comment 3:
Proponent : Joseph Holland, Hoover Treated Wood Products, representing Hoover Treated Wood Products
(jholland@frtw.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R802.1.5 Fire-retardant-treated wood. Fire-retardant-treated wood (FRTW) is any listed wood product that, when
impregnated with chemicals by a pressure process or other means during manufacture, shall comply with one of the following:
(1) It shall have, when tested in accordance with ASTM E 84 or UL 723, a listed flame spread index of 25 or less and show no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. In addition, the
flame front shall not progress more than 10.5 feet (3200 mm) beyond the center line of the burners at any time during the test.
(2) It shall be listed to both comply with all of the requirements of ASTM E2768, and also show no evidence of significant
progressive combustion during the 30 minute test, when . Wood structural panels shall be tested on all sides with a ripped or
cut longitudinal gap of 1/8 inch (3.2 mm).
Commenter's Reason: History:
Pressure impregnated fire-retardant-treated wood or wood where the impregnation occurs during manufacture are the only
products required by the code to be tested using ASTM E84 for 30 minutes. The E84 test is a ten minute test used for interior
finish. A member of the fire retardant pressure impregnation treating industry approached the D7 (Wood) Committee to create a
standard for testing fire-retardant-treated wood in the Steiner Tunnel for 30 minutes as required by the building code. After
consideration of such a standard, D7 approached E5 to develop a standard for a broad range of materials. ASTM E2768 is the
product of that effort.
Concern:
The standard will allow testing material for use in load bearing and nonload bearing applications.
The ASTM E2768 standard only looks at the surface of a material.
ASTM E2768 allows one to classify materials based on testing only one surface.
The testing of only the surface of a material as well as only one surface may be appropriate if one were testing for use only as
an interior finish material where it is not concealed behind other construction. The NFPA 101, Chapter 10, Interior Finish, allows
factory applied coating for use as an interior finish, a nonstructural application, when tested for 30 minutes. It is not appropriate
for a material tested for 30 minutes used for load bearing applications in walls and roofs.
Codes and standards:
Recognize surface treatment only for interior finish.
Do not recognize surface treatments for load bearing applications.
The only material tested for 30 minutes recognized by codes and standards for use in load bearing applications is fireretardant-treated wood. Fire-retardant-treated wood must be impregnated by a pressure process or other means during
manufacture.
Summary:
The code needs the 1/8 inch gap::
to separate the materials tested for interior finish as spelled out in Section 10.2.6.2, NFPA 101, 2015 edition
for material used in load bearing applications
for material used in concealed spaces.

Public Comment 4:
Proponent : Manny Muniz, representing Myself (Mannymuniz.mm@gmail.com) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Residential Code
R802.1.5 Fire-retardant-treated wood. Fire-retardant-treated wood (FRTW) is any listed wood product that, when
impregnated with chemicals by a pressure process or other means during manufacture, shall comply with one of the following:
(1) It shall have, when tested in accordance with ASTM E 84 or UL 723, a listed flame spread index of 25 or less and show no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. In addition, the
flame front shall not progress more than 10.5 feet (3200 mm) beyond the center line of the burners at any time during the test.

2016 ICC PUBLIC COMMENT AGENDA

Page 1952

(2) It Lumber and wood structural panels impregnated with chemicals by a process other than a pressure process shall be
listed to both comply in accordance with all of the requirements of ASTM E2768, and also show no evidence of significant
progressive combustion during the 30 minute test, when . Lumber shall be tested on all sides. Wood structural panels shall be
tested with a ripped or cut longitudinal gap of 1/8 inch (3.2 mm) located between the burners.
Commenter's Reason: The intent of this public comment is to clarify that ASTM E2768 is appropriate for the testing and
listing of lumber and wood structural panels impregnated with chemicals by a process other than a pressure process, that
lumber must be tested on all sides and that wood structural panels that are impregnated with chemicals by other means must
be tested with a 1/8 inch gap. The APA – The Engineered Wood Association specifically recommends a 1/8-inch space
between panel edge and end joints. "Plywood and oriented strand board (OSB), like all wood products, will expand or shrink
with changes in moisture content. If the wood structural panels are tightly butted, there is no room for expansion and buckling
can occur."
RB311-16
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RB312-16
IRC: R802.1.5.2.
Proposed Change as Submitted
Proponent : Joseph Holland, Hoover Treated Wood Products (jholland@frtw.com)
2015 International Residential Code
R802.1.5.2 Other means during manufacture. For wood products produced impregnated with chemicals by other means
during manufacture the treatment shall be an integral part of the manufacturing process of the wood product. The treatment
shall provide permanent protection to all surfaces of the wood product. The use of paints coating stains and other surface
treatment shall not be permitted.
Reason: This section is subject to misinterpretation. The phrase "other means during manufacture" is often quoted as "other
means" leaving it open to nonconforming material such as paints, stains and other surface treatments. These surface
treatments are not permanent. They are subject to abrasion, degradation from exposure to rain during installation, and flaking
or peeling due to the difference in the expansion coefficient of the two materials. When used as roof sheathing the material can
be subjected to temperature swings of 100 degrees F or more and during winter months exposure to substantial moisture can
be expected.
All of the testing (full scale, large scale and small scale) done on fire-retardant-treated wood in order to be recognized in the
code was done on pressure impregnated lumber and plywood.

Cost Impact: Will not increase the cost of construction
Material now recognized is pressure impregnated or the furnish (chips, strands, and flakes) is treated during the manufacturing
process. There is no change in those requirements
RB312-16 :
R802.1.5.2HOLLAND11589
Public Hearing Results
Errata: In Section R802.1.5.2, the proposed last sentence is missing commas and should read as follows:
The use of paints, coating, stains and other surface treatment shall not be permitted.
Committee Action:

Disapproved

Committee Reason: The committee felt this proposal would eliminate a whole class of product that could pass the test and be
used as an alternative. This last sentence should be reworked to alleviate this problem.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Joseph Holland, Hoover Treated Wood Products, representing Hoover Treated Wood Products
(jholland@frtw.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R802.1.5.2 Other means during manufacture. For wood products impregnated with chemicals by other means during
manufacture the treatment shall be an integral part of the manufacturing process of the wood product. The treatment shall
provide permanent protection to all surfaces of the wood product. The use of paints, coating, stains, and other surface
treatment shall treatments are not be permitted an approved method of protection as required in this section.
Commenter's Reason: This provision was approved by the structural committee as shown in the modification.
This section is subject to misinterpretation. The phrase "other means during manufacture" is often quoted as "other means"
leaving it open to nonconforming material such as paints, stains and other surface treatments. These surface treatments are
not permanent. They are subject to abrasion, degradation from exposure to rain during installation, and flaking or peeling due
to the difference in the expansion coefficient of the tw o materials. When used as roof sheathing the material can be subjected
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to temperature swings of 100 degrees F or more and during w inter months exposure to substantial moisture can be expected.
All of the testing (full scale, large scale and small scale) done on fire-retardant-treated w ood in order to be recognized in the
code was done on pressure impregnated lumber and plywood.
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RB312-16
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RB313-16
IRC: R802.1.5.3.
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Residential Code
Delete without substitution:
R802.1.5.3 Testing. For wood products produced by other means during manufacture, other than a pressure process, all sides
of the wood product shall be tested in accordance with and produce the results required in Section R802.1.5. Testing of only
the front and back faces of wood structural panels shall be permitted.
Reason: This code section simply includes added testing requirements (and thus added burden) to fire-retardant treated wood
materials that have been manufactured by a process different than pressure treatment. Note that all fire retardant treated wood
products must meet the requirements of section 802.1.5 (which contains the fire test requirements). Moreover, all fire retardant
tread wood products, irrespective of how they are manufactured, must meet the requirements (also contained in section
802.1.5) that they must be impregnated with chemicals. A wood material can only be fire retardant treated wood if it is
impregnated with chemicals and that will differentiate it from fire retardant coated materials.
Testing requirements should be a function of performance and not of the way a product is made. There is no reason that some
fire retardant treated wood materials should be treated in a different fashion by the code as a function of how they are
manufactured.
If it is believed that it is important that all side of a fire retardant treated wood product be tested for fire safety, then 802.1.5.3
can be rewritten as follows, in which case also all products are treated the same way, without differences as a function of how
they are manufactured:
"802.1.5.3 Testing. All sides of the fire retardant treated wood product shall be tested in accordance with and produce the
results required in Section 802.1.5.
Wood structural panels shall be permitted to test only the front and back faces."
A proposal consistent with this proposal is also being made to IBC 2303.2 (IBC Structural).

Cost Impact: Will not increase the cost of construction
This proposal will lower the excessive burden of fire testing for some materials as a function of how they are manufactured and
not of their performance.
RB313-16 :
R802.1.5.3HIRSCHLER12082
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt this proposal would eliminate an option for FRTW and it needs to remain in the code.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Submitted.
Commenter's Reason: This section does nothing technically because the prior section already states that protection to all
sides is required.
There is no reason to have to test products in different ways as a function of how they are manufactured. This section does
nothing other than add an excessive testing burden on manufacturers who choose a process other than pressure treatment for
making fire retardant treated wood (FRTW). During the committee proposal stage there was a lot of discussion about the long
history of FRTW: that is great and this proposal does not propose to deny that the product has been around for many years
and performs well: the issue is not to provide a competitive advantage to one method of manufacturing FRTW. Testimony also
discussed that there needs to be a distinction between products that are "impregnated" and products that are "coated". This
section does not do anything to address that issue because the test requirements can be "passed" without impregnating the
wood, by just coating all sides. Moreover, since new test specimens are needed every time that a material is tested, if all sides
are coated (or impregnated) how does a lab know which side has been tested and which side has not been tested? Top and
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bottom look the same (for panels) and the sides look the same (for products such as two by fours). Moreover, it is highly
impractical (if not almost impossible) to test the ends of products such as two by fours in the ASTM E84 tunnel, since the
sections would not be held in place but would fall into the tunnel.
This section serves no fire safety purpose as written.
The technical committee stated that the testimony was confusing and asked for further documentation.
Test specimens in the ASTM E84 test method must be 24 ft long by 20 to 24 inches wide and the maximum thickness is 4
inches. Test specimens can be provided in one of two ways: (1) a continuous, unbroken length; (2) sections that will be joined
or butted end-to-end. Wood products are required to be tested using practice ASTM E2579, which (as stated in ASTM E84)
applies to the following wood products: "solid board, lumber and timber products (including solid boards, lumber, timber,
fingerjoined lumber, glulam, laminate wood, laminated veneer lumber and parallel strand lumber products), panel products
(including fibreboard, hardboard, oriented strandboard, waferboard, and plywood panel products), decorative wood products
(including fine woodwork, millwork and moulding) and shingles and shakes used as interior wall and ceiling finish and interior
trim as well as to laminated products factory-produced with a wood substrate", which means that it applies to all wood products.
Therefore if we want to test ends of products they would have to be cut to 4 inch lengths and nailed or fastened or glued
together and it would require a very large number (actually 864, for a 2 x 4) of small pieces, which is not practical.

RB313-16
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RB322-16
IRC: R806.1, R806.2, R806.3 (New).
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)
2015 International Residential Code
Revise as follows:
R806.1 Ventilation required. Enclosed
For roofs with slopes equal to or greater than 2:12, enclosed attics and enclosed rafter spaces formed where ceilings are
applied directly to the underside of roof rafters shall have cross ventilation for each separate space by ventilating openings
protected against the entrance of rain or snow. Ventilation openings shall have a least dimension of 1 /16 inch (1.6 mm)
minimum and 1 /4 inch (6.4 mm) maximum. Ventilation openings having a least dimension larger than 1 /4 inch (6.4 mm) shall be
provided with corrosion-resistant wire cloth screening, hardware cloth or similar material with openings having a least
dimension of 1 /16 inch (1.6 mm) minimum and 1 /4 inch (6.4 mm) maximum. Openings in roof framing members shall conform
to the requirements of Section R802.7. Required ventilation openings shall open directly to the outside air.
R806.2 Minimum vent area. The minimum net free ventilating area shall be 1/150 of the area of the vented space.
Exception: The minimum net free ventilation area shall be 1/300 of the vented space provided one or more of the
following conditions are met:
1. In Climate Zones 6, 7 and 8, a Class I or II vapor retarder is installed on the warm-in-winter side of the ceiling.
2. Not less than 40 percent and not more than 50 percent of the required ventilating area is provided by ventilators
located in the upper portion of the attic or rafter space. Upper ventilators shall be located not more than 3 feet
(914 mm) below the ridge or highest point of the space, measured vertically, with the balance of the required
ventilation provided by eave or cornice vents. Where the location of wall or roof framing members conflicts with the
installation of upper ventilators, installation more than 3 feet (914 mm) below the ridge or highest point of the
space shall be permitted.
In Climate Zones 6, 7 and 8, a Class I or II vapor retarder shall be installed on the warm-in-winter side of the ceiling.
Add new text as follows:
R806.3 Balanced ventilation. Not less than 40 percent and not more than 50 percent of the required ventilating area shall be
provided by ventilators located in the upper portion of the attic or rafter space. Upper ventilators shall be located not more than
3 feet (914 mm) below the ridge or highest point of the space, measured vertically, with the balance of the required ventilation
provided by eave or cornice vents. Where the location of wall or roof framing members conflicts with the installation of upper
ventilators, installation more than 3 feet (914 mm) below the ridge or highest point of the space shall be permitted. Intake and
exhaust vents shall be provided in accordance with Section R806 and the vent product manufacturer's approved installation
instructions.
Reason: Attic ventilation should be balanced. Ventilation device manufacturers and the National Roofing Contractors
Association recommend that ventilation be balanced. This separates the requirement for balanced ventilation from the required
amount of ventilation. Proper ventilation occurs when there is intake (at the eaves) and exhaust in the upper portion of the attic
(ridge or near ridge), allowing the convective flow to occur whereby removing excess heat and moisture from the attic.
Cost Impact: Will increase the cost of construction
The proposal will increase the amount of required vents.
RB322-16 :
R806.1FISCHER13543
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This change would eliminate the 1/300 rate and there is no evidence that the 1/ 300 rate is not adequate.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
1
R806.2 Minimum vent area. The minimum net free ventilating area shall be /150 of the area of the vented space. In Climate
Zones 6, 7 and 8, a Class I or II vapor retarder shall be installed on the warm-in-winter side of the ceiling.
R806.3 R806.2.1 Balanced ventilation. Not less than 40 percent and not more than 50 percent of the required ventilating
area shall be provided by ventilators located in the upper portion of the attic or rafter space. Upper ventilators shall be located
not more than 3 feet (914 mm) below the ridge or highest point of the space, measured vertically, with the balance of the
required ventilation provided by eave or cornice vents. Where the location of wall or roof framing members conflicts with the
installation of upper ventilators, installation more than 3 feet (914 mm) below the ridge or highest point of the space shall be
permitted. Intake and exhaust vents shall be provided in accordance with Section R806 and the vent product manufacturer's
approved installation instructions. In Climate Zones 6, 7 and 8, a Class I or II vapor retarder shall be installed on the warm-inwinter side of the ceiling.
Exception: For installations that do not comply with R806.2.1, the minimum net free ventilation area shall be 1/150 of the
vented space.
Commenter's Reason: This public comment is an editorial change to the current requirements. Balanced ventilation should
be the default condition; the revised proposal restores the current code requirements for net free area and vapor retarders, but
moves the increased area option as an exception rather than the rule.
Public Comment 2:
Proponent : James Kirby, Kellen, representing Asphalt Roofing Manufacturers Associationm
(jameskirby47@icloud.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R806.1 Ventilation required. For roofs with slopes equal to or greater than 2:12, enclosed attics and enclosed rafter spaces
formed where ceilings are applied directly to the underside of roof rafters shall have cross ventilation for each separate space
1
by ventilating openings protected against the entrance of rain or snow. Ventilation openings shall have a least dimension of
1
1
/16 inch (1.6 mm) minimum and /4 inch (6.4 mm) maximum. Ventilation openings having a least dimension larger than /4
inch (6.4 mm) shall be provided with corrosion-resistant wire cloth screening, hardware cloth or similar material with openings
1
1
having a least dimension of /16 inch (1.6 mm) minimum and /4 inch (6.4 mm) maximum. Openings in roof framing members
shall conform to the requirements of Section R802.7. Required ventilation openings shall open directly to the outside air.
1
R806.2 Minimum vent area Ventilation installation. The minimum net free ventilating area shall be /150 300 of the area of
the vented space. In Climate Zones 6, 7 and 8, a Class I or II vapor retarder shall be installed on the warm-in-winter side of the
ceiling.
R806.3 R806.2.1 Balanced ventilation. Not less than 40 percent and not more than 50 percent of the required ventilating
area shall be provided by ventilators located in the upper portion of the attic or rafter space. Upper ventilators shall be located
not more than 3 feet (914 mm) below the ridge or highest point of the space, measured vertically, with the balance of the
required ventilation provided by eave or cornice vents. Where the location of wall or roof framing members conflicts with the
installation of upper ventilators, installation more than 3 feet (914 mm) below the ridge or highest point of the space shall be
permitted. Intake and exhaust vents shall be provided in accordance with Section R806 and the vent product manufacturer's
approved installation instructions. In Climate Zones 6, 7, and 8, a Class I or II vapor retarder shall be installed on the warm-inwinter side of the ceiling.
Exception: For installations that do not comply with R806.2.1, the minimum net free ventilation area shall be 1/150 of the
vented space.
Commenter's Reason: The IRC Building Committee dissapproved the original proposal because it attempted to remove the
1/300 ventilation requirement. This Public Comment As Modified makes 1/300 the base requirement, including balanced
ventilation and vapor retarder requirements. The exception is to allow 1/150 if base requirements are not met.
RB322-16
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RB327-16
IRC: R202 (New), R806.5.
Proposed Change as Submitted
Proponent : Craig Conner, representing self (craig.conner@mac.com); Joseph Lstiburek, representing
self (joe@buildingscience.com)
2015 International Residential Code
Add new definition as follows:
SECTION R202 DEFINITIONS
Vapor Diffusion Port. A passageway for conveying water vapor from an unvented attic to the outside atmosphere.
Revise as follows:
R806.5 Unvented attic and unvented enclosed rafter assemblies. Unvented attics and unvented enclosed roof framing
assemblies created by ceilings that are applied directly to the underside of the roof framing members and structural roof
sheathing applied directly to the top of the roof framing members/rafters, shall be permitted where all the following conditions
are met:
1. The unvented attic space is completely within the building thermal envelope.
2. No interior Class I vapor retarders are installed on the ceiling side (attic floor) of the unvented attic assembly or on the
ceiling side of the unvented enclosed roof framing assembly.
3. Where wood shingles or shakes are used, a minimum 1/4-inch (6.4 mm) vented airspace separates the shingles or
shakes and the roofing underlayment above the structural sheathing.
4. In Climate Zones 5, 6, 7 and 8, any air-impermeable insulation shall be a Class II vapor retarder, or shall have a Class
II vapor retarder coating or covering in direct contact with the underside of the insulation.
5. Insulation shall be located in accordance with the following with comply with either 5.1 or 5.2, and additionally 5.3:
5.1.Item 5.1.1, 5.1.2, 5.1.3 or 5.1.4 shall be met, depending on the air permeability of the insulation directly under
the structural roof sheathing.
5.1.1.Where only air-impermeable insulation is provided, it shall be applied in direct contact with the
underside of the structural roof sheathing.
5.1.2.Where air-permeable insulation is provided inside the building thermal envelope, it shall be
installed in accordance with Section 5.1. In addition to the air-permeable insulation installed directly
below the structural sheathing, rigid board or sheet insulation shall be installed directly above the
structural roof sheathing in accordance with the R-values in Table R806.5 for condensation control.
5.1.3.Where both air-impermeable and air-permeable insulation are provided, the air-impermeable
insulation shall be applied in direct contact with the underside of the structural roof sheathing in
accordance with Item 5.1.1 and shall be in accordance with the R-values in Table R806.5 for
condensation control. The air-permeable insulation shall be installed directly under the airimpermeable insulation.
5.1.4.Alternatively, sufficient rigid board or sheet insulation shall be installed directly above the structural
roof sheathing to maintain the monthly average temperature of the underside of the structural roof
sheathing above 45°F (7°C). For calculation purposes, an interior air temperature of 68°F (20°C) is
assumed and the exterior air temperature is assumed to be the monthly average outside air
temperature of the three coldest months.
5.2.In climate zones 1, 2, and 3 when air-permeable insulation is installed in unvented attics it shall meet the
following requirements: 1) An approved vapor diffusion port shall be installed not more than 12 inches
(305mm) from the highest point of the roof, measured vertically from the highest point of the roof to the lower
edge of the port. 2) The port area shall be ≥ 1:600 of the ceiling area. Where there are multiple ports in the
attic, the sum of the port areas shall be greater than or equal to the area requirement. 3) The vapor permeable
membrane in the vapor diffusion port shall have a vapor permeance rating of ≥20 perms when tested in
accordance with Procedure A of ASTM E96. 4) The vapor diffusion port shall serve as an air barrier between
the attic and the exterior of the building. 5) The vapor diffusion port shall protect the attic against the entrance
of rain and snow. 6) Framing members and blocking shall not block the free flow of water vapor to the port.
Not less than a 2-inch (50 mm) space shall be provided between any blocking and the roof sheathing. Airpermeable insulation shall be permitted within that space. 7) The roof slope shall be ≥3:12
(vertical/horizontal). 8) Where only air-permeable insulation is used, it shall be installed directly below the
structural roof sheathing. 9) Air-impermeable insulation, if any, shall be directly above or below the structural
roof sheathing and is not required to meet the R-value in in table 806.5. When directly below the structural roof
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sheathing, there shall be no space between the air-impermeable and air-permeable insulation.
10) The air shall be supplied at a flow rate ≥50 CFM (23.6 L/s) per 1000 ft2 of ceiling. The air shall be
supplied from ductwork providing supply air to the occupiable space when the conditioning system is
operating. Alternatively, the air shall be supplied by a supply fan when the conditioning system is operating.
5.3.Where preformed insulation board is used as the air-impermeable insulation layer, it shall be sealed at the
perimeter of each individual sheet interior surface to form a continuous layer.
Reason: Unvented attic assemblies have a record of success. Unvented attic assemblies are most commonly constructed with
spray polyurethane foam applied directly to the underside of the roof deck. This is a historically successful method of
construction with over 20 years of experience. Another approach to unvented attic assemblies is to insulate over the top of the
roof deck w ith rigid insulation boards.
The proposed code change allows the use of lower cost alternatives. Specifically, the proposed code change allows the use of
fiberglass batts, blown cellulose and blown fiberglass to construct unvented attic assemblies. The approach is limited to
Climate Zones 1, 2 and 3 based on research and historic experience over the past decade.
The proposed code change adds a vapor diffusion port/vent. The port acts as a moisture control measure, allowing moisture in
the attic to be removed by vapor diffusion rather than by air change. This allow s the attic assembly to remain airtight while
providing a path for vapor moisture via vapor diffusion. Airtight attics also benefit energy efficiency.
This allows alternatives to rigid board and spray polyurethane foam. Alternatives provides more material choices for designers,
builders and consumers who have issues with the greenhouse gas potential of blowing agents, impacts of fire retardants and
off-gassing of some insulation products. Or just want to try a less expensive option.
Adding new unvented attic options to the existing options provides additional benefits. In high wildfire regions the elimination of
eave vents and air sealing the upper attic vents at ridges reduces the entry of embers. In hurricane zones the elimination of
roof vents reduces the entry of rainwater during hurricane events.
The research work supporting this code change is an outgrowth of the original research work supporting unvented attic
assemblies started in 1995 under the Department of Energy's Building America Program. The same technical team and the
same technical rigor that supported the original code changes for unvented attics in the early 2000's are behind this proposed
code change.
The technical rationale and research behind this code change can be found at Venting Vapor
(http://buildingscience.com/documents/insights/bsi-088-venting-vapor?topic=doctypes/insights). For a history of conditioned
attics, see Cool Hand Luke Meets Attics (http://buildingscience.com/documents/insights/bsi-077-cool-hand-luke-meets-attics).
Here is the technical data (http://buildingscience.com/sites/default/files/document/ba1511_field_testing_of_unvented_roof_with_fibrous_insulation_tiles_and_vapor_diffusion_venting.pdf) and more technical data
(http://buildingscience.com/documents/building-america-reports/ba-1409-field-testing-unvented-roofs-asphalt-shingles-coldand) (link to research report at lower right of page on web site).

Cost Impact: Will not increase the cost of construction
This will provide options.
RB327-16 :
R806.5CONNER13324
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The committee approved this proposal based on the proponents published reason statement and there was
no testimony from opponents that the science will not work. This adds a good option for unvented attics.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
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SECTION R202 DEFINITIONS
Vapor Diffusion Port. A passageway for conveying An assembly constructed or installed within a roof assembly at an opening
in the roof deck to convey water vapor from an unvented attic to the outside atmosphere.
R806.5 Unvented attic and unvented enclosed rafter assemblies. Unvented atticsandunvented enclosed roof framing
assemblies created by ceilings that are applied directly to the underside of the roof framing members and structural roof
sheathing applied directly to the top of the roof framing members/rafters, shall be permitted where all the following conditions
are met:
1. The unvented attic space is completely within the building thermal envelope.
2. No interior Class I vapor retarders are installed on the ceiling side (attic floor) of the unvented attic assembly or on the
ceiling side of the unvented enclosed roof framing assembly.
1
3. Where wood shingles or shakes are used, a minimum /4-inch (6.4 mm) vented airspace separates the shingles or
shakes and the roofing underlayment above the structural sheathing.
4. In Climate Zones 5, 6, 7 and 8, any air-impermeable insulation shall be a Class II vapor retarder, or shall have a Class
II vapor retarder coating or covering in direct contact with the underside of the insulation.
5. Insulation shall comply with either 5.1 or 5.2, and additionally 5.3:
5.1.Item 5.1.1, 5.1.2, 5.1.3 or 5.1.4 shall be met, depending on the air permeability of the insulation directly under
the structural roof sheathing.
5.1.1.Where only air-impermeable insulation is provided, it shall be applied in direct contact with the
underside of the structural roof sheathing.
5.1.2.Where air-permeable insulation is provided inside the building thermal envelope, it shall be
installed in accordance with Section 5.1. In addition to the air-permeable insulation installed directly
below the structural sheathing, rigid board or sheet insulation shall be installed directly above the
structural roof sheathing in accordance with the R-values in Table R806.5 for condensation control.
5.1.3.Where both air-impermeable and air-permeable insulation are provided, the air-impermeable
insulation shall be applied in direct contact with the underside of the structural roof sheathing in
accordance with Item 5.1.1 and shall be in accordance with the R-values in Table R806.5 for
condensation control. The air-permeable insulation shall be installed directly under the airimpermeable insulation.
5.1.4.Alternatively, sufficient rigid board or sheet insulation shall be installed directly above the structural
roof sheathing to maintain the monthly average temperature of the underside of the structural roof
sheathing above 45°F (7°C). For calculation purposes, an interior air temperature of 68°F (20°C) is
assumed and the exterior air temperature is assumed to be the monthly average outside air
temperature of the three coldest months.
5.2.In climate zones 1, 2, and 3 when air-permeable insulation is installed in unvented attics it shall meet the
following requirements: 1) An approved vapor diffusion port shall be installed not more than 12 inches
(305mm) from the highest point of the roof, measured within the plane of the roof from vertically from the
highest point of the roof to the lower edge of the port. 2) The port area shall be ≥ 1:600 of the ceiling area.
Where there are multiple ports in the attic, the sum of the port areas shall be greater than or equal to the area
requirement. The ports shall be distributed equally throughout the attic space. 3) The vapor diffusion port shall
include an approved vapor permeable and water-resistive membrane that is open to the outside air. The vapor
permeable membrane in the vapor diffusion port shall have a vapor permeance rating of ≥20 perms when
tested in accordance with Procedure A of ASTM E96. 4) The vapor diffusion port shall serve as an air
barrier between the attic and the exterior of the building. 5) The vapor diffusion port shall protect the attic
against the entrance of rain and snow. 6) Framing members and blocking shall not block the free flow of water
vapor to the port. Not less than a 2-inch (50 mm) space shall be provided between any blocking and the roof
sheathing. Air-permeable insulation shall be permitted within that space. 7) The roof slope shall be ≥3:12
(vertical/horizontal). 8) Where only air-permeable insulation is used, it shall be installed directly below the
structural roof sheathing. 9) Air-impermeable insulation, if any, shall be directly above or below the structural
roof sheathing and is not required to meet the R-value in in Table 806.5. When directly below the structural
roof sheathing, there shall be no space between the air-impermeable and air-permeable insulation. 10) The air
shall be supplied at a flow rate ≥50 CFM (23.6 L/s) per 1000 ft2 of ceiling. The air shall be supplied from
ductwork providing supply air to the occupiable space when the conditioning system is operating.
Alternatively, the air shall be supplied by a supply fan when the conditioning system is operating.
5.3.Where preformed insulation board is used as the air-impermeable insulation layer, it shall be sealed at the
perimeter of each individual sheet interior surface to form a continuous layer.
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Commenter's Reason: ARMA believes that the proposal to add the Vapor Diffusion Port to roof assemblies does not provide
sufficient guidance on the construction methods necessary to ensure proper performance. Moisture accumulation in roof
sheathing can adversely affect the performance and attachment of the roof covering.
While the research cited in the proposal includes some detail about this construction, many details are not adequately covered.
This public comment is an attempt to address some of the issues. Approval of these assemblies will require greater level of
detail in order for code officials to review proposed designs, and for product evaluation entities to review products intended to
serve as vapor diffusion ports.

Proponent : Mike Fischer, representing The Center for the Polyurethanes Industry (mfischer@kellencompany.com)
requests Disapprove.
Commenter's Reason: The Center for the Polyurethanes Industry (CPI) of the American Chemistry Council (ACC) asks for
disapproval of RB 327. Despite assurances by the proponents of the change, there is a lack of data to support the code
change proposal. The limited field data collected as part of the Building America project is insufficient to support such sweeping
changes to the code. The research project is limited and lacks representative samples of homes in Climate Zones 1-3 and the
existing field data does not demonstrate long-term performance (5-10 years).
Moisture monitoring/modeling for the purpose of estimating mold growth potential is insufficient to demonstrate long-term
performance of the assembly. In moist climates, assemblies can be subject to repeated wet-dry cycles that can lead to
premature failure even if moisture conditions for mold growth are not present.
The use of air-permeable insulation in hot-humid areas of Climate Zone 3 has led to construction failures. Research
demonstrates that the proposed design does not work in Climate Zone 5. The original proposal limited the use of the proposed
assembly to dry climates only in Climate Zone 3. The data might support the limited use of this method in Climate Zones 1 and
2, and in the dry climate areas in Climate Zone 3, but that option was not considered. CPI remains concerned that the research
has not addressed the long-term durability of the proposed design, so even a limited approval should be met with skepticism
until more in-depth field research has been collected.
In addition to the building science concerns about the proposal, it contains a number of technical flaws. The most glaring
omission from the proposal is a definition for "air-permeable" insulation. The lack of a definition that clearly describes what
materials are appropriate, without any regard for ANY product or material properties other than air permeance (even undefined)
opens the door to a host of other materials that could meet an air permeance measure but would not be appropriate for use in
this type of installation. The issues surrounding the lack of technical detail for the proposed "vapor diffusion port" are of serious
concern as well.
CPI believes that more research is needed to validate the proposed design, and that any code proposal to bring such a
sweeping change to the current requirements must be appropriately scoped with well-defined terms. The proposal must
consider not just what the proponents intend to allow, but the likely misapplication that could result from the lack of detail within
the code text itself.
Our construction history is littered with failures that have led to serious durability and performance issues; before we ask code
officials to approve "vapor diffusion ports" to safeguard this type of construction we need to get it right. Using the alternate
means and methods path, with some evaluation entity reviewing proposed designs, is a more appropriate way to bring these
kinds of systems to the code. It is neccesary to establish some track record of success based on the inevitable trial-and-error
necessary to help ensure that what can be published in a research paper can also be constructed in the field without a building
scientist on hand to design and supervise the installation.

Proponent : Randy Nicklas, Icynene, Corporation, representing Icynene, Corporation (rnicklas@icynene.com)
requests Disapprove.
Commenter's Reason: Request Disapproval of Committee Action to Approve as Submitted for the folowing reason statement.
RB 327-16 Public Comment
Commenter: Randy Nicklas, Codes Specialist/Senior Engineer Icynene, Corp, Columbia, SC
General Comments:
This proposal seems to rely heavily on research done in warm dry climates, not warm moist climates. Any research done in
warm moist climates has been for less than 2 years and has not fully explored the risks associated with practical
implementation of the proposed changes by untrained workers including roofers, insulators, general laborers and ventilation
installers.
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There is a very significant risk that concealed moisture problems will develop compromising the performance of roof sheathing
and framing elements.
Other Specific Concerns:
There are numerous serious problems with this code proposal for unvented attics, which would make it very difficult for the
roofer to comply with and for the code official to inspect in the new Section 5.2.
1. Section 5.2 adds a major departure from the current code requirements that only allows fibrous insulation to be placed in
direct contact with roof sheathing (i.e. air permeable insulation only) in dry climates (Zones 2B & 3B) and only with tile roof
assemblies. Such a change should require compelling and comprehensive research evidence given the inherent risks.
2. The proposed code change relies heavily on the use of a device that the proponent calls a vapor diffusion port (VDP). The
definition given for said VDP is very unclear: It does not list any criteria for this device beyond a vapor permeance of equal to or
greater than 20 perms. There is no information given regarding not compromising the air barrier of the assembly, air permeance
of the device, durability requirements, compatibility with surrounding materials (glues, adhesives, roofing materials, etc.) or
exactly how to construct it in the code language. Does it in fact need it's own ICC separate evaluation criteria?
Tyvek house wrap, for example, meets the specification and is shown in the supporting references. However, according the
manufacturer, Dupont, "Tyvek is not designed or recommended to be used on roofs or horizontal planes. In addition, there have
been no tests conducted by Dupont for durability and/or effectiveness as it relates to roof construction." Additionally, on Tyvek's
website it states "Tyvek is not recommended for any use other than in behind exterior walls".
3. Section 5.2.1 refers to an "approved" Vapor Diffusion Port. There is no definition of what constitutes an "approved" VDP, or
who approves the VDP. This leaves code enforcement nearly impossible because who enforces the approval is unclear.
4. Buildability: As a past roofer, I am concerned about the VDP, as the ridge area detailing is critical to prevent the roof from
leaking. Roofing professionals have no idea what a VDP is, how it is to be installed and sealed and will have a very difficult
time ensuring that the interface between the VDP and the roof drainage plane does not leak. Perhaps a DPDS (Drip Pan and
Drainage Plane) is needed as Plan B.
Roofing professionals will have difficulty purchasing an approved VDP. Most retailers have never heard of the term.
Note: Field construction of the VDP, without careful supervision of the installation to ensure that the interface between the VDP
and the roof's drainage plane, will be difficult at best. The pictures in the referenced documents show a 4/12 pitch, a "walker".
However, think 8/12, 12/12, and 15/12 pitches, which are difficult to stand on, let alone, to build the "mini" roof as shown in the
referenced papers and to ensure it does not leak.
The language defining the VDP assumes that there will be one VDP. However, many roofs have multiple roof levels, wings, and
dormers that complicate the design. A single VDP will likely be inadequate to protect all roof elements and levels. There is little
consideration given to these practical realities that are commonly encountered in roof construction. Are additional ports
required? The proposal seems to infer that they are required, but it gives no guidance on where and how to locate them.
5. Section 5.2.4
"The VDP shall serve as an air barrier between the attic and the exterior of the building". VDP suppliers, if and when they step
up to provide product, will supply an air barrier element alone. Code provisions are needed to indicate how such a product is to
be integrated into the air barrier system. Where is the rest of the air barrier in the roof assembly, as required in Table
N1102.4.1.1 (R402.4.1.1), which states that:
"A continuous air barrier shall be installed in the building thermal envelope". The insulation installation criteria states that "Air
permeable insulation shall not be used as a sealing material". Fiberglass and cellulose are very air permeable, essentially filters
for air exiting the building. So again, I ask the question, where is the continuous air barrier in section 5.2? There isn't one.
Without it, warm humid air will enter the attic space and come into contact with the cold roof sheathing, condense and create
the perfect environment for mold growth.
6. VDP - Vapor Permeance, Air Permeability, and Long Term Durability: What effect will the long term exposure of heat,
solvents, adhesives and sealants have on the performance of the VDP? This is not known because the products for this
application have not been developed and commercialized. No long term testing has been done to demonstrate that the
membrane maintains the perm rating of 20 perms or greater, does not become brittle, and has sufficient resistance to moisture,
winds and ultraviolet exposure. Is there a maintenance requirement for a VDP to ensure it functions as designed?
7. In the reason section: It states that "the same technical team and the same technical rigor that supported the original code
changes for the unvented attic are in support of this proposal".
Not true: I was a member of the team and spoke in support of the original proposal. I am not in support of this proposal for the
above reasons; it is too risky!
RB 327-16 has not been clearly thought out, and is not ready for inclusion in the IRC.
Note: G188, which is essentially the same code proposal, was disapproved in the 2018 IBC committee and final
action hearings.
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RB328-16
IRC: R806.5.
Proposed Change as Submitted
Proponent : Joseph Lstiburek, representing self (joe@buildingscience.com)
2015 International Residential Code
Revise as follows:
R806.5 Unvented attic and unvented enclosed rafter assemblies. Unvented attics and unvented enclosed roof framing
assemblies created by ceilings that are applied directly to the underside of the roof framing members and structural roof
sheathing applied directly to the top of the roof framing members/rafters, shall be permitted where all the following conditions
are met:
1. The unvented attic space is completely within the building thermal envelope.
2. No interior Class I vapor retarders are installed on the ceiling side (attic floor) of the unvented attic assembly or on the
ceiling side of the unvented enclosed roof framing assembly.
3. Where wood shingles or shakes are used, a minimum 1/4-inch (6.4 mm) vented airspace separates the shingles or
shakes and the roofing underlayment above the structural sheathing.
4. In Climate Zones 5, 6, 7 and 8, any air-impermeable insulation shall be a Class II vapor retarder, or shall have a Class
II vapor retarder coating or covering in direct contact with the underside of the insulation.
5. Insulation shall be located in accordance with the following:
5.1.Item 5.1.1, 5.1.2, 5.1.3 or 5.1.4 shall be met, depending on the air permeability of the insulation directly under
the structural roof sheathing. For Climate Zones 1, 2 and 3 item 5.1.5 shall also be met.
5.1.1.Where only air-impermeable insulation is provided, it shall be applied in direct contact with the
underside of the structural roof sheathing.
5.1.2.Where air-permeable insulation is provided inside the building thermal envelope, it shall be
installed in accordance with Section 5.1. In addition to the air-permeable insulation installed directly
below the structural sheathing, rigid board or sheet insulation shall be installed directly above the
structural roof sheathing in accordance with the R-values in Table R806.5 for condensation control.
5.1.3.Where both air-impermeable and air-permeable insulation are provided, the air-impermeable
insulation shall be applied in direct contact with the underside of the structural roof sheathing in
accordance with Item 5.1.1 and shall be in accordance with the R-values in Table R806.5 for
condensation control. The air-permeable insulation shall be installed directly under the airimpermeable insulation.
5.1.4.Alternatively, sufficient rigid board or sheet insulation shall be installed directly above the structural
roof sheathing to maintain the monthly average temperature of the underside of the structural roof
sheathing above 45°F (7°C). For calculation purposes, an interior air temperature of 68°F (20°C) is
assumed and the exterior air temperature is assumed to be the monthly average outside air
temperature of the three coldest months.
2
5.1.5.In climate zones 1, 2 and 3 air shall be supplied at a flow rate ≥50 CFM (23.6 L/s) per 1000 ft of
ceiling. The air shall be supplied from ductwork providing supply air to the occupiable space when
the conditioning system is operating. Alternatively, the air shall be supplied by a supply fan when
the conditioning system is operating.
5.2.Where preformed insulation board is used as the air-impermeable insulation layer, it shall be sealed at the
perimeter of each individual sheet interior surface to form a continuous layer.
Reason: This code change is necessary to address a problem with moisture accumulation in unvented conditioned attics in
Climate Zones 1, 2 and 3. One of the original rationales for unvented conditioned attics is that they addressed the issue of
leaky ductwork located in attic spaces. By constructing an unvented attic this duct leakage no longer occurred to the outside.
This was a huge benefit to the building. One of the other benefits of this duct leakage was that it now provided conditioning to
the attic space - removing moisture via the air conditioning process. The leaky ductwork in essence supplied conditioned air to
the attic space. Over the past decade the installation of ductwork has significantly improved to the point where typical
ductwork does not leak enough to provide incidental conditioning to the unvented attic space. A source of dedicated supply air
must be provided to unvented attics to remove moisture to compensate for the improvement to duct tightness.
For a more detailed discussion of the technical justification for this proposed code change see Cool Hand Luke Meets Attics
(http://buildingscience.com/documents/insights/bsi-077-cool-hand-luke-meets-attics).

Cost Impact: Will increase the cost of construction
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This will result in a minor cost increase - the cost of one supply duct (typically 4 to 6 inch in diameter) or supply register in an
existing supply duct. A return duct or return register is not necessary. Incidental leakage of the attic ceiling provides a sufficient
return path.
RB328-16 :
R806.5LSTIBUREK
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt this is a great idea but more study needs to be done to investigate some of the alternates
presented by the opponents, The criteria for the supply fan needs to be prescribed.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Joseph Lstiburek (joe@buildingscience.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R806.5 Unvented attic and unvented enclosed rafter assemblies. Unvented attics and unvented enclosed roof framing
assemblies created by ceilings that are applied directly to the underside of the roof framing members and structural roof
sheathing applied directly to the top of the roof framing members/rafters, shall be permitted where all the following conditions
are met:
1. The unvented attic space is completely within the building thermal envelope.
2. No interior Class I vapor retarders are installed on the ceiling side (attic floor) of the unvented attic assembly or on the
ceiling side of the unvented enclosed roof framing assembly.
3. Where wood shingles or shakes are used, a minimum 1/4-inch (6.4 mm) vented airspace separates the shingles or
shakes and the roofing underlayment above the structural sheathing.
4. In Climate Zones 5, 6, 7 and 8, any air-impermeable insulation shall be a Class II vapor retarder, or shall have a Class
II vapor retarder coating or covering in direct contact with the underside of the insulation.
5. Insulation shall be located in accordance with the following:
5.1.Item 5.1.1, 5.1.2, 5.1.3 or 5.1.4 shall be met, depending on the air permeability of the insulation directly under
the structural roof sheathing. For Climate Zones 1, 2 and 3 item 5.1.5 shall also be met.
5.1.1.Where only air-impermeable insulation is provided, it shall be applied in direct contact with the
underside of the structural roof sheathing.
5.1.2.Where air-permeable insulation is provided inside the building thermal envelope, it shall be
installed in accordance with Section 5.1. In addition to the air-permeable insulation installed directly
below the structural sheathing, rigid board or sheet insulation shall be installed directly above the
structural roof sheathing in accordance with the R-values in Table R806.5 for condensation control.
5.1.3.Where both air-impermeable and air-permeable insulation are provided, the air-impermeable
insulation shall be applied in direct contact with the underside of the structural roof sheathing in
accordance with Item 5.1.1 and shall be in accordance with the R-values in Table R806.5 for
condensation control. The air-permeable insulation shall be installed directly under the airimpermeable insulation.
5.1.4.Alternatively, sufficient rigid board or sheet insulation shall be installed directly above the structural
roof sheathing to maintain the monthly average temperature of the underside of the structural roof
sheathing above 45°F (7°C). For calculation purposes, an interior air temperature of 68°F (20°C) is
assumed and the exterior air temperature is assumed to be the monthly average outside air
temperature of the three coldest months.
2
5.1.5.In climate zones 1, 2 and 3 air shall be supplied at a flow rate ≥50 CFM (23.6 L/s) per 1000 ft of
ceiling. The air shall be supplied from ductwork providing supply air to the occupiable space when
the conditioning system is operating. Alternatively, Alternativelyone of the air following shall be
supplied by a supply fan when the conditioning system is operating. occur:
5.1.5.1.air shall be supplied to the attic by a fan blowing air from the occupiable space into the
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attic,
5.1.5.2.transfer
air from the occupiable space shall be provided by a fan exhausting attic air to
the ourside, or
5.1.5.3.mechanical dehumidification shall be provided to the unvented attic air space.
5.2.Where preformed insulation board is used as the air-impermeable insulation layer, it shall be sealed at the
perimeter of each individual sheet interior surface to form a continuous layer.
Commenter's Reason: This addresses committee concerns regarding criteria for the supply air and provides alternatives that
have been shown to work.
Proponent : Mike Fischer, Kellen, representing The Center for the Polyurethanes Industry
(mfischer@kellencompany.com) requests Disapprove.
Commenter's Reason: The Center for the Polyurethanes Industry (CPI) requests support for the committee recommendation
for disapproval of RB328.
The proposal has been characterized as "a solution in search of a problem". Changes to the code require a two-part threshold
be met: Identify a problem, Validate a solution. In this case, neither of these criteria have been met.
The proponent fails to identify the magnitude of the problem with moisture accumulation in unvented attics that justifies a
significant change to the current and well-understood code provision. The article cited by the proponent – Cool Hand Luke
Meets Attics – describes conditions and building practices that could lead to a potential issue in some unvented attics.
However, the article does not point to an actual problem or quantitative evidence that would justify the need to change current
code language. Experience informs us that existing construction practices do not lead to a statistically significant number of
unvented attics- under the current code provisions for air-impermeable insulation- that experience issues with moisture
accumulation.
The conditions that may give rise to potential moisture accumulation in unvented attics appear to be limited to a narrow set of
circumstances: sealed ducts in the attic space. However, the proponent is proposing to change the code requirements for all
unvented attics. Unvented attics add value by bringing ducts inside the building thermal envelope and capturing the loss of
conditioned air through duct leakage. Furthermore, in homes that do not have ducts in the attic space, unvented attics are not
widely used. Therefore, we are unlikely to see the potential issue described by the proponent in these homes.
The article cited by the proponent theorizes this problem may relate to the use of certain foam products. While we are not
familiar with wide-spread moisture accumulation issues in unvented attics constructed with a variety of insulation materials, why
does the code proposal attempt to change the requirements for all unvented attics if the issue is limited to material selection?
We highlight this issue to underscore the fact that the code proposal is overly broad and presents an unnecessary change to
the way unvented attics have been constructed in many thousands of homes.
The proponent fails to present evidence or field testing that the code change proposal effectively addresses the potential for
moisture accumulations in unvented attics. The code change proposal provides a specific flow rate and ductwork design to
address the theorized moisture accumulation. However, the proponent fails to provide testing that demonstrates this solution
addresses the potential issue. Is the greater than 50 CFM per 1000 square feet of ceiling flow rate sufficient? What about 25
CFM? The absence of testing makes it impossible to determine if the solution is an effective one for addressing the potential
issue. Moreover, experience tells us that unvented attics with normal duct leakage do not experience moisture accumulation
issues.
The proponent also fails to consider other possible solutions to address the potential issue of moisture accumulation in certain
unvented attics. If placing sealed ducts in an unvented attic does create the potential for moisture accumulation, why seal the
ducts in the first place? Would an exhaust fan at the roof deck be a solution for addressing the potential for moisture
accumulation under the facts presented by the proponent? What about using a heat recovery ventilator or energy recovery
ventilator to address this potential issue? More efficient, and potentially less-costly, solutions may be available to address the
proponent's theory.
The proponent's concept may also change the fire safety characteristics of the unvented attic space by introducing an active
exchange of conditioned air between the attic and living spaces. The proponent does not present evidence or testing that the
code change proposal maintains the existing level of fire safety. Can the existing level of fire safety be maintained without
significant, and potentially costly, changes to time-tested constructed practices? Without the evidence of an actual problem
related to moisture accumulation in unvented attics across a significant number of homes, we encourage the Committee to
disapprove the proposal. Jeopardizing fire safety is not worth addressing the proponent's theory that sealing ductwork may lead
to a potential issue in certain unvented attics.
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RB331-16
IRC: R807.1.
Proposed Change as Submitted
Proponent : Richard Davidson, representing Self
2015 International Residential Code
Revise as follows:
R807.1 Attic access. Buildings with combustible concealed ceiling or roof construction shall have an attic access opening to
attic areas that have a vertical height of 30 inches (762 mm) or greater over an area of not less than 30 square feet (2.8 m2).
The vertical height shall be measured from the top of the ceiling framing members to the underside of the roof framing
members.
The rough-framed opening shall be not less than 22 inches by 30 inches (559 mm by 762 mm) and shall be located in a
hallway or other readily accessible location. Where located in a wall, the opening shall be not less than 22 inches wide by 30
inches high (559 mm wide by 762 mm high). Where the access is located in a ceiling, minimum unobstructed headroom in the
attic space shall be 30 inches (762 mm) at some point above the access measured vertically from the bottom of ceiling framing
members. See Section M1305.1.3 for access requirements where mechanical equipment is located in attics.
Reason: The ICC Commentary for the IRC states: "The requirement for an attic access is predicated on the likelihood that
during the life of the structure, access to an attic space for repair of piping, electrical and mechanical systems will be
required."
If this is true, then language in the section that states "Buildings with combustible ceilings or roof construction shall have...." is
misleading because attics of non-combustible construction are just as likely to have piping, electrical and mechanical
systems. The IBC makes no mention of combustibility in its attic access requirements. And, the mechanical code
(M1305.1.3) already requires access for equipment in an attic. It is less obvious why access is need for piping or electrical
systems that would never need service. So the purpose of the access is universally poorly understood.
If it is believed that access should be provided regardless of equipment, a more realistic approach would be to require access
to any attic that contains concealed spaces and without regard to construction materials used. Furthermore, direction on the
location of the access needs to be more useful. Currently the code says the access must be "in a hallway or other readily
accessible location". There are a number of problems with this language. It leads one to believe that the access must be
interior to the dwelling. Why couldn't the access be via a gable end hatch, through a knee wall, or via a garage attic?
Eliminating the access within the dwelling solves a problem involving heat loss and air infiltration and can also make
replacement of equipment less intrusive.
The IBC provides no direction on where the access must be. It only requires that there be one and stipulates the size.
To alleviate these issues, this proposal would require an access for all attics in dwellings that have concealed spaces and
would not dictate where the access must be consistent with the IBC.
It should also be remembered that an access can be provided even if the code does not require one or where there is none and
that creating an opening in a ceiling or wall that does not contain an opening is a very simple operation.

Cost Impact: Will not increase the cost of construction
This proposal is largely a reduction in regulation and should have no impact on construction costs.
RB331-16 :
R807.1DAVIDSON10886
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt the location of the attic access is important and should remain in a reasonable location
as prescribed.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Paul Coats, PE CBO, representing American Wood Council (pcoats@awc.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R807.1 Attic access. Buildings with concealed ceiling or roof construction shall have an attic access opening to attic areas
that have a vertical height of 30 inches (762 mm) or greater over an area of not less than 30 square feet (2.8 m2). The vertical
height shall be measured from the top of the ceiling framing members to the underside of the roof framing members.
The rough-framed opening shall be not less than 22 inches by 30 inches (559 mm by 762 mm). Where located in a wall, the
opening shall be not less than 22 inches wide by 30 inches high (559 mm wide by 762 mm high) and shall be located in a
hallway or other readily accessible location. Where the access is located in a ceiling, minimum unobstructed headroom in the
attic space shall be 30 inches (762 mm) at some point above the access measured vertically from the bottom of ceiling framing
members. See Section M1305.1.3 for access requirements where mechanical equipment is located in attics.
Commenter's Reason: This public comment retains the portion of the original code change which replaces "combustible" with
"concealed" in the first sentence. As stated by the proponent, access for the repair of piping, electrical, and mechanical
systems is needed regardless of the framing material, and this portion of the change achieves improved consistency with the
IBC. This public comment retains the current code language requiring the access be located in a hallway or other readily
accessible location.
RB331-16
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RB336-16
IRC: R202, R902.4.
Proposed Change as Submitted
Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries Association (SEIA) (joecainpe@aol.com)
2015 International Residential Code
Add new definition as follows:
SECTION R202 DEFINITIONS
DEFINITIONS
PHOTOVOLTAIC PANEL, TYPE-RATED. A photovoltaic panel tested for spread-of-flame and burning brand, and assigned a
type rating according to UL 1703.
Revise as follows:
R902.4 Rooftop-mounted photovoltaic panels and modules. Rooftop-mounted photovoltaic panels and modules installed
on or above the roof covering shall be tested, listed and identified with a fire classification in accordance with UL 1703. Class A,
B or C photovoltaic panels and modules shall be installed in jurisdictions designated by law as requiring their use or where the
edge of the roof is less than 3 feet (914 mm) from a lot line.
Exception: Photovoltaic panel systems with listed and type-rated photovoltaic panels installed on noncombustible mounting
systems over roof coverings of clay or concrete tile installed in conformance with Section R905.3.
Reason: In the UL 1703 PV system test protocol, the test method is referred to as "first item ignited; second item ignited." The
steep-slope testing is conducted using a roof deck with asphalt shingles, which serve as the "first item ignited." The PV system
is exposed to the combined thermal stress from the burning asphalt shingles plus the primary ignition source. The asphalt
shingle roof deck is used in base case tests and in tests including the PV mounting system with type-rated modules installed.
The UL fire classification test protocol does not include any method for fire testing of PV panel systems installed over
noncombustible roof coverings such as metal or tile roofs. It is not possible to ignite a noncombustible roof covering, so the
"first item ignited; second item ignited" protocol cannot be used. Rather than providing credit for the added safety of installing a
roof covering that will not ignite, the current standard requires that PV systems be tested on the ignitable base-case asphalt
shingle roof in order to justify installation on a noncombustible roof covering. These systems must be tested on an unrelated
combustible roof covering in order to justify installation on a safer, noncombustible roof covering.
In the installation of a photovoltaic panel system over a clay or concrete tile roof covering, the only fuel above the roof covering
is the encapsulent (usually EVA), and in framed modules the backsheet of the PV panel/module and moulding between the
glass and aluminum frame. Owing to the added safety of PV systems installed on noncombustible roof coverings, plus the
existence of only minimal fuel, this proposal seeks an exemption from fire classification testing for these systems for which no
fire test protocol exists.
A new definition is introduced to clarify that Type-Rated Photovoltaic Panels are those that have been subjected to spread-offlame and burning brand tests and assigned a type rating in accordance with UL 1703.
Fire-tested and listed PV modules installed on noncombustible mounting systems over noncombustible Class A roof coverings
create very little risk of fire propagation owing to flying embers. These systems provide a high level of safety owing to nearabsence of fuel, and should not be subjected to testing on unrelated combustible roof coverings in order to allow their
installation.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction, as it will reduce the amount of testing required for a safer installation of
photovoltaic panel systems.
RB336-16 :
R902.4CAIN11071
Public Hearing Results
Committee Action:

2016 ICC PUBLIC COMMENT AGENDA

Disapproved

Page 1972

Committee Reason: The testing should be done under the same conditions as the prescribed installation. Also, the language in
the proposal needs some rework such as reference to the correct sections.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Joseph Cain, representing Solar Energy Industries Association (SEIA) (JoeCainPE@gmail.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R902.4 Rooftop-mounted photovoltaic panels and modules. Rooftop-mounted photovoltaic panels and modules installed
on or above the roof covering shall be tested, listed and identified with a fire classification in accordance with UL 1703. Class A,
B or C photovoltaic panels and modules shall be installed in jurisdictions designated by law as requiring their use or where the
edge of the roof is less than 3 feet (914 mm) from a lot line.
Exception: Photovoltaic panel systems with listed and type-rated photovoltaic panels of Type 1, Type 2, or Type 3 installed
on noncombustible mounting systems constructed of noncombustible materials over roof coverings of clay or concrete tile
installed in conformance with Section Sections R902.1 and R905.3.
Commenter's Reason: Fire testing performed at Architectural Testing, Inc., an Intertek company (Intertek-ATI) on March 9 and
10, 2016 demonstrated the performance of photovoltaic systems on two representative Class A roof assemblies -- metal sheets
and clay roof tile. The testing was not an exhaustive test matrix. The tests were confirmatory and conditions were selected to
represent worst-case conditions. For each experiment, additional fuel (asphalt shingle) was added to the test deck to enable
the "first item ignited; second item ignited" test scenario. This additional fuel will not be present on the roof of a real building, so
the experiments are conservative.
Conditions were selected that maximized the effects of the fire in the tests required by UL 1703, such as:
Panel Type 1, which contains the largest amount of fuel and the least amount of glass compared to Types 2 and 3
Slope of 5/12
5-inch gap between the roof covering and the underside of the panel
Steel panels with a thickness at the minimum limit of its available range, 29 gauge (0.013 inches, 0.33 mm)
Adding shingles to the front of the spread of flame test to ensure that the flame reached the panel (fuel added to the test
that does not exist for the real on-the-roof installation).
Under these conditions, all the specimens passed the tests.
In response to testimony and Committee comments, reference to Section R902.1 has been included in addition to Section
R905.3.
Committee comments (under companion proposal RB337-16) include: "The committee likes these proposal [sic] and hopes the
proponents reworks and brings them back as s [sic] public comment.
http://www.seia.org/research-resources/technical-documents-solar-codes-standards (http://www.seia.org/researchresources/technical-documents-solar-codes-standards)
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RB337-16
IRC: R202, R902.1, R902.4.
Proposed Change as Submitted
Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries Association (SEIA) (joecainpe@aol.com)
2015 International Residential Code
SECTION R202 DEFINITIONS
DEFINITIONS
PHOTOVOLTAIC PANEL, TYPE-RATED. A photovoltaic panel tested for spread-of-flame and burning brand, and assigned a
type rating according to UL 1703.
R902.1 Roofing covering materials. Roofs shall be covered with materials as set forth in Sections R904 and R905. Class A,
B or C roofing shall be installed in jurisdictions designated by law as requiring their use or where the edge of the roof is less
than 3 feet (914 mm) from a lot line. Class A, B and C roofing required by this section to be listed shall be tested in accordance
with UL 790 or ASTM E 108.
Exceptions:
1. Class A roof assemblies include those with coverings of brick, masonry and exposed concrete roof deck.
2. Class A roof assemblies include ferrous or copper shingles or sheets, metal sheets and shingles, clay or concrete
roof tile, or slate installed on noncombustible decks.
3. Class A roof assemblies include minimum 16 ounces per square foot copper sheets installed over combustible
decks.
4. Class A roof assemblies include slate installed over underlayment over combustible decks.
Revise as follows:
R902.4 Rooftop-mounted photovoltaic panels and modules. Rooftop-mounted photovoltaic panels and modules installed
on or above the roof covering shall be tested, listed and identified with a fire classification in accordance with UL 1703. Class A,
B or C photovoltaic panels and modules shall be installed in jurisdictions designated by law as requiring their use or where the
edge of the roof is less than 3 feet (914 mm) from a lot line.
Exception: Photovoltaic panel systems with listed and type-rated photovoltaic panels installed on noncombustible mounting
systems over those specific Class A roof assemblies in Exceptions 1 through 4 of Section R902.1.
Reason: In the UL 1703 PV system test protocol, the test method is referred to as "first item ignited; second item ignited." The
steep-slope testing is conducted using a roof deck with "marginal Class A" asphalt shingles, which serve as the "first item
ignited." The PV system is exposed to the combined thermal stress from the burning asphalt shingles plus the primary ignition
source. The asphalt shingle roof deck is used in base case tests and in tests including the PV mounting system with type-rated
modules installed. The UL fire classification test protocol does not include any method for fire testing of PV panel systems
installed over noncombustible roof coverings such as metal or tile roofs. It is not possible to ignite a noncombustible roof
covering, so the "first item ignited; second item ignited" protocol cannot be used. Rather than providing credit for the added
safety of installing a roof covering that will not ignite, the current standard requires that PV systems be tested on the ignitable
base-case asphalt shingle roof in order to justify installation on a noncombustible roof covering. These systems must be tested
on an unrelated combustible roof covering in order to justify installation on a safer, noncombustible roof covering.
In the installation of a photovoltaic panel system over a Class A roof assembly with a noncombustible roof covering, the only
fuel above the roof covering is the encapsulent (usually EVA), and in framed modules the backsheet of the PV panel/module
and moulding between the glass and aluminum frame. Owing to the added safety of PV systems installed on noncombustible
roof coverings, plus the existence of only minimal fuel, this proposal seeks an exemption from fire classification testing for these
systems for which no fire test protocol exists.
A new definition is introduced to clarify that Type-Rated Photovoltaic Panels are those that have been subjected to spread-offlame and burning brand tests and assigned a type rating in accordance with UL 1703.
Fire-tested and listed PV modules installed on noncombustible mounting systems over noncombustible Class A roof assemblies
create very little risk of fire propagation owing to flying embers. These systems provide a high level of safety owing to nearabsence of fuel, and should not be subjected to testing on unrelated combustible roof coverings in order to allow their
installation.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction, as it will reduce the amount of testing required for a safer installation of
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photovoltaic panel systems.
RB337-16 :
R902.4CAIN12643
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee disapproved this proposal based on the previous action on RB336-16. The committee likes
these proposal and hopes the proponents reworks and brings them back as s public comment.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Joseph Cain, representing Solar Energy Industries Association (SEIA) (JoeCainPE@gmail.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R902.4 Rooftop-mounted photovoltaic panels and modules. Rooftop-mounted photovoltaic panels and modules installed
on or above the roof covering shall be tested, listed and identified with a fire classification in accordance with UL 1703. Class A,
B or C photovoltaic panels and modules shall be installed in jurisdictions designated by law as requiring their use or where the
edge of the roof is less than 3 feet (914 mm) from a lot line.
Exception: Photovoltaic panel systems with listed and type-rated photovoltaic panels of Type 1, Type 2, or Type 3 installed
on noncombustible mounting systems constructed of noncombustible materials over those specific Class A roof assemblies in
Exceptions 1 through 4 of Section R902.1.
Commenter's Reason: Fire testing performed at Architectural Testing, Inc., an Intertek company (Intertek-ATI) on March 9 and
10, 2016 demonstrated the performance of photovoltaic systems on two representative Class A roof assemblies -- metal sheets
and clay roof tile. The testing was not an exhaustive test matrix. The tests were confirmatory and conditions were selected to
represent worst-case conditions. For each experiment, additional fuel (asphalt shingle) was added to the test deck to enable
the "first item ignited; second item ignited" test scenario. This additional fuel will not be present on the roof of a real building, so
the experiments are conservative.
Conditions were selected that maximized the effects of the fire in the tests required by UL 1703, such as:
Panel Type 1, which contains the largest amount of fuel and the least amount of glass compared to Types 2 and 3
Slope of 5/12
5-inch gap between the roof covering and the underside of the panel
Steel panels with a thickness at the minimum limit of its available range, 29 gauge (0.013 inches, 0.33 mm)
Adding shingles to the front of the spread of flame test to ensure that the flame reached the panel (fuel added to the test
that does not exist for the real on-the-roof installation).
Under these conditions, all the specimens passed the tests.
Committee comments include: "The committee likes these proposal [sic] and hopes the proponents reworks and brings them
back as s [sic] public comment."
http://www.seia.org/research-resources/technical-documents-solar-codes-standards (http://www.seia.org/researchresources/technical-documents-solar-codes-standards)

Public Comment 2:
Proponent : Vincent Sagan, Thomas Associates, representing Metal Building Manufacturers Association
(vsagan@mbma.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
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R902.4 Rooftop-mounted photovoltaic panels and modules. Rooftop-mounted photovoltaic panels and modules installed
on or above the roof covering shall be tested, listed and identified with a fire classification in accordance with UL 1703. Class A,
B or C photovoltaic panels and modules shall be installed in jurisdictions designated by law as requiring their use or where the
edge of the roof is less than 3 feet (914 mm) from a lot line.
Exception: Photovoltaic panel systems with listed and type-rated photovoltaic panelsof Type 1, Type 2, or Type 3 installed
on noncombustible mounting systems constructed of noncombustible materials over those specific metal sheets and clay roof
tile Class A roof assemblies in Exceptions 1 through 4 Exception 2 of Section R902.1.
Commenter's Reason: Fire testing performed at Architectural Testing, Inc., an Intertek company (Intertek-ATI) on March 9 and
10, 2016 demonstrated the performance of photovoltaic systems on two Class A roof assemblies, metal sheets and clay roof
tile. The testing was not an exhaustive test matrix; the tests were confirmatory. However, conditions were selected that
maximized the effects of the fire in the tests required by UL 1703, such as:
Panel Type 1, which contains the largest amount of fuel and the least amount of glass compared to Types 2 and 3
Slope of 5/12
5 inch gap between the roof covering and the underside of the panel
Steel panels with a thickness at the minimum limit of its available range, 29 gauge (0.013 inches, 0.33 mm).
Adding shingles to the front of the spread of flame test to ensure that the flame reached the panel.
Under these conditions, all the specimens passed the tests.
The exceptions claimed in RB337-16 cannot be justified by the testing. Fire testing was performed on two Class A roof
assemblies, metal sheets and clay roof tile. There were no other roof assemblies tested. The modification of this code change
proposal will result in a focused exception for these two Class A roof assemblies installed on noncombustible decks. Fire testing
is still required for the photovoltaic panels and the mounting systems. Fire testing according to UL 1703 is still required for all
other roof assemblies.
The report on the Intertek-ATI testing referenced in this reason statement is accessible at the following link:
http://taisvo.com/emailattachments/vsagan/TestReport-f6398.01-121-24-r0.pdf
(http://taisvo.com/emailattachments/vsagan/TestReport-f6398.01-121-24-r0.pdf)

RB337-16
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RB345-16
IRC: R905.15.3.
Proposed Change as Submitted
Proponent : James Kirby, representing Roof Coating Manufacturers Association, representing Center for Environmental
Innovation in Roofing (jkirby@kellencompany.com)
2015 International Residential Code
R905.15.3 Application. Liquid-applied roofing shall be installed in accordance with this chapter and the manufacturer's
approved installation instructions.
Reason: The proposal adds necessary language so that the application of roof coatings follows manufacturer's approved
installation instructions.
Cost Impact: Will not increase the cost of construction
The proposal adds clarity and does not change code requirements.
RB345-16 :
R905.15.3KIRBY13265
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The committee approved this proposal based on the proponents published reason statement and prior
action on S29-16, Part II.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : James Kirby, representing Roof Coating Manufacturers Association (jameskirby47@icloud.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R905.15.3 Application. Liquid-applied roofing shall be installed in accordance with this chapter and the manufacturer's
approvedinstallation instructions.
Commenter's Reason: The word "approved" was found to be controversial in subsequent proposals even thought this
proposal was Approved As Submitted. In order to be consistent in the 2018 codes, this public comment removes the word
"approved" so there is no confusion by code officials regarding manufacturer's installation instructions for liquid-applied roofing
in the IRC.
Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.
Commenter's Reason: The added language is redundant. Section R903.1 states that all roof assemblies shall be designed
and installed in accordance with the approved manufacturer's instructions. Additionally, to maintain consisteny with the IBC, this
needs to be disapproved.
RB345-16
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RB361-16
IRC: , R202 (New), R327 (New), R327.1 (New), R327.2 (New), R327.3 (New), R327.4 (New), R327.4.1 (New), R327.4.2
(New), R327.4.3 (New), R327.4.4 (New), R327.4.4.1 (New), R327.4.4.2 (New), R327.4.4.3 (New), R327.5 (New), R327.5.1
(New), R327.5.2 (New), R327.5.3 (New), R327.5.4 (New), R327.5.5 (New), R327.5.6 (New), R327.5.7 (New), R327.5.8
(New), R327.6 (New), R327.7 (New), R327.8 (New), R327.8.1 (New), R327.8.2 (New), R327.8.3 (New), R327.8.4 (New),
R327.8.5 (New), R327.8.6 (New), R327.8.7 (New), R327.8.8 (New), R327.8.9 (New).
Proposed Change as Submitted
Proponent : Matthew Koch, representing Myself (matt@southernradon.com)
2015 International Residential Code
Add new definition as follows:
SECTION R202 ACTIVE SOIL DEPRESSURIZATION (ASD) SYSTEM.
A system using a fan-powered vent drawing air from beneath a slab or membrane designed to achieve lower air pressure under
the sub-slab or sub-membrane relative to air pressure above the slab or membrane.
SECTION R202 DRAIN TILE LOOP.
A continuous length of drain tile or perforated pipe extending around all or part of the internal or external perimeter of a
basement or crawl space footing.
SECTION R202 RADON GAS.
A naturally-occurring, radioactive, cancer-causing gas that is not detectable by human senses. As a gas, it can move readily
through particles of soil and rock and can accumulate under the slabs and foundations of homes where it can easily enter into
the living space through construction cracks and openings.
SECTION R202 ROUGH-IN.
The installation of all parts amaterials of anactive soil depressurization system that must be competed prior to the placement of
concrete, prior to the closure of building cavities and prior to the installation of finish materials. Such parts and materials include
gas permeable layers, soil gas retarders, plenums, membranes, piping, suction inlets, discharge outlets and wiring.
SECTION R202 SOIL GAS RETARDER.
A continuous membrane of 6-mil (0.15 mm) polyethylene or other equivalent material used to retard the flow of soil gases into a
building.
SECTION R202 SUB-MEMBRANE DEPRESSURIZATION SYSTEM.
An active soil depressurization system designed to achieve lower sub-membrane air pressure relative to crawl space air
pressure by use of a fan powred vent drawing air from beneath the soil gas retarder membrane.
SECTION R202 SUB-SLAB DEPRESSURIZATION SYSTEM.
An active soil depressurization system designed to achieve lower sub-slab air pressure relative to indoor air pressure by use of
a fan-powered vent drawing air from beneath the floor slab.
Add new text as follows:
SECTION R327 RADON CONTROL METHODS
R327.1 General. Where provided, the design and installation of radon control methods for new construction shall comply with
one of the following:
1. Section R327, or
2. State or local requirements, where applicable.
R327.2 Intent. Radon control mehtods are intended to reduce radon entry and prepare the building for post-construction
radon mitigation.
R327.3 Active soil depressurization system rough-in. A rough-in is required for all foundations and combination foundation
types, including crawlspace, basement, slab on grade, and slab on grade garage located below a living area as shown in
Figure R327.3
FIGURE R327
Foundation Types
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R327.4 Sub-slab depressurization system rough-in. In basement or slab-on-grade buildings, the components of a sub-slab
depressurization system shall be installed during construction in accordance with Sections R327.4.1 through R327.4 and
R327.5 through R327.8.9.
R327.4.1 Gas permeable layer.
To facilitate future installation of an active soil depressurization system, a gas-permeable layer shall be constructed under all
concrete slabs and other floor systems that directly contact the ground and are within the walls of the living spaces of the
building. The gas-permeable layer shall be designed to allow the lateral flow of soil gases and consist of one of the following:
1. A uniform layer of clean aggregate, not less than 4 inches (102 mm) in depth, shall be placed over the soil. The
aggregate shall have a void ratio of not less than 35 percent or a Size Number 4, 5, 56, or 6 as classified by ASTM
C33.
2. A uniform layer of native or fill sand, a minimum of 4 inches (102 mm) in depth, overlain by a layer or strips of geotextile
drainage matting or loop of perforated pipe. The geotextile drainage matting shall have a cross-sectional area of at
least 12 square inches (774 sq mm). The geotextile matting shall be placed not closer than 12 inches (305 mm) to the
foundation wall around the interior of the foundation perimeter.
3. A loop of 4 inch (102 mm) nominal or larger size perforated pipe placed in a trench along the perimeter of the
foundation, with the trench backfilled with clean aggregate having a void ratio of not less than 35 percent or a size
number 4, 5, 56, or 6 as classified by ASTM C33 such that the pipe is surrounded by a not less than 4 inches (102mm)
of aggregate on all sides. The pipe shall be placed not closer than 12 inches (305 mm) to the foundation wall around
the interior of the foundation perimeter.
4. Other materials, systems or floor designs with demonstrated capability for depressurization across the entire sub-floor
area.
R327.4.2 Soil gas retarder. A minimum 6-mil (0.15 mm), or 3-mil (0.075 mm) cross-laminated, polyethylene or equivalent
flexible sheeting material shall be placed on top of the gas permeable layer prior to casting the slab or placing the floor
assembly. The sheeting shall cover the entire floor area with separate sections of sheeting lapped not less than 12 inches (305
mm). Openings in the sheeting caused by pipe, wire and other penetrations shall be sealed. Punctures or tears in the material
shall be sealed or covered with additional sheeting. Where under slab insulation is installed, it shall be placed on top of the
sheeting.
R327.4.3 Vent pipe connector.
A 3 inch nominal (76 mm) or larger size ABS, PVC or equivalent gas-tight pipe shall be embedded vertically into the gas
permeable layer before the slab is cast. A tee fitting or equivalent method shall be used to secure the pipe opening within the
gas permeable layer. Not less than 5 feet (1524 mm) of perforated pipe shall be connected to the two horizontal openings of
the tee fitting or the two horizontal openings shall be connected to the interior drain tile system.
Alternatively, the 3 inch nominal (76 mm) size pipe shall connect through a sealed sump cover where the sump communicates
directly with the sub-slab aggregate or with it through a drainage system. A flexible rubber coupling connector shall be provided
at the sump cover connection to facilitate servicing the sump.
R327.4.4 Sub-membrane depressurization system rough-in.
In buildings with crawl space foundations, the components of a sub-membrane depressurization system shall be installed
during construction in accordance with Sections R327.4.4.1 through R327.4.4.3.
Exception: Buildings in which an approved mechanical crawl space ventilation system is installed.
R327.4.4.1 Ventilation.
Crawl spaces shall be provided with vents to the exterior of the building. The minimum net area of ventilation openings shall
comply with Section R408.1.
Exception: Outdoor ventilation is not required for conditioned crawl spaces.
R327.4.4.2 Soil gas-membrane.
The soil in crawl spaces shall be covered with a continuous layer of soil gas-membrane complying with ASTM E1745 Class A,
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B or C. The membrane shall be lapped not less than 12 inches (305 mm) at joints and shall extend upwards 12 inches (305
mm) and be sealed to all foundation walls enclosing the crawl space area.
R327.4.4.3 Vent pipe connector.
A tee fitting shall be installed beneath the soil gas membrane with not less than 10 feet of perforated pipe connected to the two
horizontal openings of such fitting or the two horizontal openings of the tee fitting shall connect to the interior drain tile system.
The branch opening of the tee fitting shall be connected to the vent pipe in accordance with Section R327.5.
R327.5 Vent pipe.
A 3 inch (76 mm) nominal size or larger ABS, PVC or equivalent gas-tight pipe shall be extended from the tee fitting up through
the building floors and in accordance with Sections R327.5.1 through R327.5.8.
R327.5.1 Vent pipe termination.
The vent pipe shall terminate vertically upward not less than 12 inches (305 mm) above the roof in a location not less than 10
feet (3048 mm) away from any window or other opening into the conditioned spaces of the building that is less than 2 feet (610
mm) below the exhaust point. The vent pipe shall terminate not less than 10 feet (3048 mm) from windows or other opening in
adjoining or adjacent buildings.
R327.5.2 Vent pipe drainage.
Components of the radon vent pipe system shall be installed to provide condensation drainage to the ground beneath the slab
or soil gas retarder.
R327.5.3 Vent pipe installation.
Components of the radon vent pipe system shall be installed in accordance with Section 512 of the International Mechanical
Code.
R327.5.4 Vent pipe identification.
Exposed and visible interior radon vent pipes shall be identified with not less than one label on each floor level and in
crawlspaces and accessible attics. The label shall read: "Radon Vent."
R327.5.5 Combination foundations.
Combination basement and crawl space and combination slab-on grade and crawl space foundations shall have separate
radon vent pipes installed in each type of foundation area. Vent pipes shall connect to a single vent that terminates above the
roof or each individual vent pipe shall terminate separately above the roof.
R327.5.6 Multiple vent pipes.
In buildings where interior footings or other barriers separate areas of sub-slab aggregate or other gas-permeable material,
each area shall be fitted with an individual vent pipe or a pipe loop shall connect such areas below the slab. Vent pipes shall
connect to a single vent that terminates above the roof or each individual vent pipe shall terminate separately above the roof.
R327.5.7 Vent pipe accessibility.
Radon vent pipes shall be provided with access in an attic or other area outside the habitable space for the purpose of
installing an active soil depressurization system fan.
Exception: Where an approved electrical supply is installed on the roof for future use.
R327.5.8 Provisions for fan.
A cylindrical space having a vertical height of not less than 48 inches (122 cm) and a diameter of not less than 21 inches (53
cm) shall be provided in the location where an active soil depressurization fan would be installed. The active soil
depressurization pipe shall be centered in this space. The space provided for the active soil depressurization system fan shall
be located in accordance with Section R327.6.
R327.6 Active soil depressurization system fan locations. Active soil depressurization system fans shall be installed
outdoors, in attics or in garages that are not beneath conditioned spaces. Active soil depressurization system fans shall not be
installed below ground, in conditioned spaces, in occupiable spaces of a building or in any basement, crawlspace or other
interior location that is directly beneath a conditioned or occupiable space of a building. Active soil depressurization system
fans shall not be installed in any location where pipe positively pressured by the fan would be located inside conditioned or
occupiable space.
R327.7 Power source.
To provide for future installation of an active soil depressurization system fan, an electrical circuit that terminates in an
approved junction box shall be installed in the attic or other anticipated location of active soil depressurization system fans.
R327.8 Entry routes.
Potential radon entry routes shall be closed in accordance with Sections R327.8.1 through R327.8.9.
R327.8.1 Floor openings.
Openings around bathtubs, showers, water closets, pipes, wires and other objects that penetrate concrete slabs or floor
assemblies shall be sealed in a permanent manner.
R327.8.2 Concrete joints.
Control joints, isolation joints, construction joints and other joints in concrete slabs and between slabs and foundation walls
shall be sealed with a caulk or sealant. Gaps and joints shall be cleared of loose material and filled with polyurethane caulk
complying with ASTM C920 class 25 or higher or equivalent method applied in accordance with the manufacturer's instructions.
R327.8.3 Foundation and condensation drains.
Foundation and HVAC condensate drains routed below the soil gas retarder area shall be isolated through a plumbing trap or
routed through non-perforated pipe to outdoors.
R327.8.4 Sumps.
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Sump pits open to soil or serving as the termination point for sub-slab or exterior drain tile loops shall be covered with a
gasketed or otherwise sealed lid. Sumps used as the suction point in a sub-slab depressurization system shall have a lid
designed to accommodate the vent pipe. Sumps used as a floor drain shall have a lid equipped with a trapped inlet.
R327.8.5 Foundation walls.
Hollow block masonry foundation walls shall be constructed with a continuous course of solid masonry, one course of masonry
grouted solid, or a solid concrete beam at or above finished ground surface to prevent passage of air from the interior of the
wall into the living space. Where a brick veneer or other masonry ledge is installed, the course immediately below that ledge
shall be sealed. Joints, cracks and other openings around penetrations of both exterior and interior surfaces of masonry block
and wood foundation walls below the ground surface shall be filled with polyurethane caulk complying with ASTM C920 class
25 or higher, or equivalent method applied in accordance with the manufacturer's recommendations. Penetrations of concrete
walls shall be sealed.
R327.8.6 Damp proofing.
The exterior surfaces of portions of concrete and masonry block walls below the ground surface shall be damp proofed in
accordance with Section R406.
R327.8.7 Air handling units.
Air-handling units in crawl spaces shall be sealed to prevent air from being drawn into the unit.
R327.8.8 Crawlspace floors.
Openings around penetrations through floors above crawl spaces shall be caulked or otherwise filled to prevent air leakage.
Exception: Air sealing is not required for floors above conditioned crawl spaces complying with Section R408.3.2.2.
R327.8.9 Crawlspace access.
Access doors and other openings or penetrations between basements and adjoining crawl spaces shall be closed, gasketed or
otherwise filled to prevent air leakage.
Exception: Air sealing is not required for conditioned crawl spaces conforming to Section R408.3.2.2.
Reason: The inclusion of this section into the IRC reflects the intent of the International Residentail Code of providing minimum
requirements to ensure the public health and safety. This proposed change does not require Radon Control Methods, rather it
creates a uniform method of design, installation and inspection when Radon Conrrol Methods are used during new
construction.
Currently RRNC is being provided in new construction in most jurisdictions without a means for the building inspector to
evaluate the work performed. Four states do have statewide RRNC Codes, but local jurisdictions must adopt them. Nineteen
states do not have statewide RRNC codes, but do have some local jurisdictions that have RRNC codes. Seven states do have
statewide RRNC Codes that apply to designated jurisdictions. Twenty States and three Districts/Territories do not have any
statewide or local jurisdictions that have RRNC Codes.
The Federal government has recently published the Federal Radon Action Plan (FRAP), a collaborative effort led by the
Environmental Protection Agency, Department of Health and Human Services, Department of Agriculture, Department of
Defense, Department of Energy, Department of Housing and Urban Development (HUD), Department of Interior, Department of
Veterans Affairs and the General Services Administration. One of the goals of the FRAP is to increase to 100% the number of
new single family homes constructed with RRNC by 2020. As part of HUD's commitment to healthy housing, they now require
RRNC in 100% of multi-family communities constructed or renovated in Zone 1 counties that have HUD backed mortgages and
currently support changes in radon requirements for all Federal Housing Finance Agency (FHFA) single family mortgages (this
is 90% of all mortgages)
According to the NAHB, 1.5 million homes were constructed with RRNC between 1990 and 2006. This number is likely twice
that today, yet only a small percentage of them have been inspected to ensure they are properly constructed.
According to the NAHB, more than half of the NAHB members incorporate green practices into development, design and
construction of new homes.
There is precedent in the IRC for the inclusion of the requirements of the proposal. Many chapters in the Code pertain to
elements of construction that are not required in all homes, but are present in order to provide a means of design, installation
and inspection (Chapter 10 Chimneys and Fireplaces, Chapter 18 Chimneys and Vents, Chapter 19 Special Fuel-burning
Equipment, Chapter 21 Hydronic Piping, Chapter 22 Special Piping and Storage Systems, Chapter 23 Solar Systems, Chapter
24 Fuel Gas).

Bibliography: List of state and local RRNC Codes: http://www.epa.gov/radon/building-codes-radon-resistant-newconstruction-rrnc
Federal Radon Action Plan: http://www.epa.gov/sites/production/files/2014-08/documents/Federal_Radon_Action_Plan.pdf
HUD Multi-family radon policy: http://portal.hud.gov/hudportal/documents/huddoc?id=13-03hsgn.pdf
References to NAHB RRNC statistics: http://www.epa.gov/radon/radon-resistant-new-construction-home-buyers
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Lawsuit against builder for incorrectly installed RRNC: (http://www.journal-news.net/page/content.detail/id/511633.html
(http://www.journal-news.net/page/content.detail/id/511633.html)) and (http://www.lehighvalleylive.com/warrencounty/index.ssf?/base/news-3/1287115540270780.xml&coll=3 (http://www.lehighvalleylive.com/warrencounty/index.ssf?/base/news-3/1287115540270780.xml&coll=3))

Cost Impact: Will not increase the cost of construction
This proposal does not require Radon Control Systems to be installed, however it will apply a minimum standard to those that
are being installed. If systems are currently being installed correctly, the only impact of the proposal is the local code official
will now have a means of inspecting the installed system. If systems are currently being installed incorrectly, the proposal
may actually reduce cost to a builder from potential corrective action or legal financial liability created by systems being
incorrectly installed.
RB361-16 : R325
(NEW)KOCH12318
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal brings requirements into the code that are not needed everywhere. Where there are high
radon areas, states adopt the radon provisions in the appendix. If a homeowner does want a system installed, they can hire a
competent contractor. Moreover, there are EPA regulations to monitor and ensure that the system is installed correctly. Radon
requirements are already contained in the appendix. In states such as Pennsylvania, local jurisdictions adopt the radon appendix in
the areas where there are radon issues. We should not mandate that the building official inspect something that is not required by
the code when we don't even know that there is a hazard.
Assembly Motion:
Online Vote Results:
Support: 31.91% (75) Oppose: 68.09% (160)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jani Palmer (palmer.janise@epa.gov) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Residential Code
BOOK PART III—Building Planning and Construction
SECTION 409 RADON REDUCTION
R409.1 Applicability. This section shall apply to new dwellings located in Zone 1 as determined by Figure
AF101. Such dwellings shall have soil-gas exhaust systems as described by this section.
R409.2 Soil-gas barriers and base course. A base course in accordance with Section R506.2.2 shall be installed below
slabs and foundations. There shall be a continuous gas-permeable base course under each soil-gas retarder that is
separated by foundation walls or footings. Between slabs and the base course, damp proofing or water proofing shall be
installed in accordance with Section 406. Punctures, tears and gaps around penetrations of the soil-gas retarder shall be
repaired or covered with an additional soil-gas retarder. The soil-gas retarder shall be a continuous 6-mil (0.15mm)
polyethylene or an approved equivalent.
R409.3 Soil gas collection. There shall be an unobstructed path for soil gas flow between the void space installed in the
base course and the vent through the roof. Soil gases below the foundation shall be collected by a perforated pipe with a
diameter of not less than 4 inches (10 cm) and not less than 2 feet (0.6 m) in length. Alternately the soil gas collection shall be
by approved radon collection mats or an equivalent approved method.
R409.4 Soil gas entry routes. Openings in slabs, soil-gas retarders, and joints such as, but not limited to, plumbing, ground
water control systems, soil-gas vent pipes, piping and structural supports, shall be sealed against air leakage at the
penetrations. The sealant shall be a polyurethane caulk, expanding foam or other approved method. Foundation walls shall
comply with Section AF103.2.3. Sumps shall be sealed in accordance with Section AF103.2.2. Sump pits and sump lids
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intended for ground water control shall not be connected to the sub-slab soil-gas exhaust system.
R409.5 Soil gas vent. A gas-tight pipe vent shall extend from the soil gas permeable layer though the roof. The vent pipe size
shall not be reduced at any location except where the below-floor end of the vent pipe is connected to a pipe fitting with not
less than two horizontal openings that maintain air flow capacity. Exposed and visible interior vent pipes shall be identified with
not less than one label reading "Radon Reduction System" on each floor and in habitable attics.
R409.5.1 Vent pipe diameter. The minimum vent pipe diameter shall be as specified in Table R409.5.1.

Maximum area vented
2,500 ft2 (232 m2)
4,000 ft2 (372 m2)
Unlimited

TABLE R409.5.1
MAXIMUM VENTED FOUNDATION AREA
Minimum nominal vent pipe diameter
3 inch (7.6 cm)
4 inch (10 cm)
6 inch (15.2 cm)

R409.6 Multiple vented areas. In dwellings where interior footings or other barriers separate the soil-gas permeable layer,
each area shall be fitted with an individual vent pipe. Vent pipes shall connect to a single vent that terminates above the roof or
each individual vent pipe shall terminate separately above the roof.
R409.7 Fan. Each sub-slab soil-gas exhaust system shall include a fan, or dedicated space for the post-construction
installation of a fan. The electrical supply for the fan shall be located within six feet (1.8 m) of the fan.
Commenter's Reason: Radon in buildings is the second largest cause of lung cancer, after smoking. In high radon potential
zones the building code should treat radon as a health priority. This proposals requires radon limiting construction in the
highest radon zone, radon Zone 1.
Construction under the foundation is practical in new residences, but impractical after the residence is built. This proposal
requires elements of radon control, such as that under the foundation, in new residences in high radon potential areas. This
proposal does not require installation of a radon vent fan, just a place for the fan. If the residence tests high for radon, or the
occupants want to install the fan, the residence has a place for the fan and has most of the rest of the radon reduction in place.
Previous radon proposals seemed overly complex. Much of this proposal relies on existing IRC requirements. Elements of
Appendix F are also referenced. The result is simple and understandable radon code text.

RB361-16
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RB362-16
IRC: , 0, AF101, AF101.1, AF102, AF102.1, AF102.1 (New), AF103, AF103.1, AF103.2, AF103.2 (New), AF103.2.1,
AF103.2.2, AF103.2.3, AF103.2.4, AF103.2.5, AF103.2.6, AF103.2.7, AF103.3, AF103.3.1, AF103.3.2, AF103.3.3 (New),
AF103.4, AF103.4.1, AF103.4.2, AF103.4.3, AF103.5, AF103.5.1 (New), AF103.5.3 (New), AF103.5.7 (New), AF103.5.8
(New), AF103.6, AF103.6 (New), AF103.7, AF103.7 (New), AF103.8, AF103.8 (New), AF103.8.2 (New), AF103.8.3 (New),
AF103.8.8 (New), AF103.9.
Proposed Change as Submitted
Proponent : David Kapturowski, representing American Association of Radon Scientists and Technologists
2015 International Residential Code
Delete and substitute as follows:
APPENDIX F PASSIVE RADON GAS CONTROLS CONTROL METHODS
This appendix contains requirements for new construction in jurisdictions where radon control methods are required. The
requirement for radon control Inclusion of this appendix by jurisdictions shall be determined by through use of locally available
data or by determination of Zone 1 radon designation in Figure AF104 or Table AF104 AF101 amd Table AF101(1).
SECTION AF102 DEFINITIONS
AF102.1 General. For the purpose of these requirements, the terms used shall be defined as follows:
Add new definition as follows:
AF102.1 ACTIVE SOIL DEPRESSURIZATION (ASD) A system using a fan-powered vent drawing air from beneath a slab or
membrane designed to achieve lower air pressure under the sub-slab or sub-membrane relative to air pressure above the slab
or membrane.
Delete without substitution:
DRAIN TILE LOOP.A continuous length of drain tile or perforated pipe extending around all or part of the internal or external
perimeter of a basement or crawl space footing.
Delete and substitute as follows:
AF102.1 RADON GAS. A naturally-occurring, chemically inert, radioactive, cancer-causing gas that is not detectable by human
senses. As a gas, it can move readily through particles of soil and rock and can accumulate under the slabs and foundations of
homes where it can easily enter into the living space through construction cracks and openings.
Add new definition as follows:
AF102.1 ROUGH-IN The installation of all parts and materials of an ASD system that must be completed prior to the
placement of concrete, prior to the closure of building cavities and prior to the installation of finish materials. Such parts and
materials include gas permeable layers, soil gas retarders, plenums, membranes, piping, suction inlets, discharge outlets and
wiring.
Delete and substitute as follows:
SOIL-GAS-RETARDER.
A continuous membrane of 6-mil (0.15 mm) polyethylene used to retard the flow of soil gases into a dwelling.
A continuous membrane of 6-mil [0.15 mm] polyethylene or other equivalent material used to retard the flow of soil gases into a
building.
SUBMEMBRANE DEPRESSURIZATION SYSTEM.A An ASD system designed to achieve lower sub-membrane air pressure
relative to crawl space air pressure by use of a fan powered vent drawing air from beneath the soil gas retarder membrane.
SUBSLAB DEPRESSURIZATION SYSTEM (Passive). A An ASD system designed to achieve lower sub-slab air pressure
relative to indoor air pressure by use of a fan-powered vent pipe routed through the conditioned space of a building and
connecting the subslab area with outdoor air, therby relying on the convectifve flow of air upward in the vent to draw drawing
air from beneath the floor slab.
Delete without substitution:
VENT PIPE.
No change to text.
AF102
RADON-RESISTANT CONSTRUCTION DETAILS FOR FOUR FOUNDATION TYPES
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Revise as follows:
SECTION AF103 PASSIVE RADON-RESISTANT SYSTEM REQUIREMENTS
Delete and substitute as follows:
AF103.1 General. The following construction techniques are intended to resist radon entry and prepare the building for post
construction radon mitigation, if necessary (see Figure AF102). These techniques are required in areas where designated by
the jurisdiction. AF103 is required in areas where designated by the jurisdiction and is intended to reduce radon entry and
prepare the building for post-construction radon mitigation.
AF103.2 Entry routes ASD System Rough-in. Potential radon entry routes shall be closed in accordance with Sections
AF103.2.1 through AF103.2.8.
A rough-in is required for all foundations and combination foundation types, including crawlspace, basement, slab on grade,
and slab on grade garage located below a living area as shown in Figure AF103.2
FIGURE AF103.2
FOUNDATION TYPES
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AF103.6 AF103.3 Passive Sub-slab depressurization system rough-in. In basement or slab-on-grade buildings, the
following components of a passive sub-slab depressurization system shall be installed during construction in accordance with
AF103.3.1 through AF103.3 and AF103.5 through AF108.9.
AF103.2 AF103.3.1 Subfloor preparation Gas permeable layer. To facilitate future installation of an ASD system, a gaspermeable layer shall be constructed A layer of gas permeable material shall be placed under all concrete slabs and other floor
systems that directly contact the ground and are within the walls of the living spaces of the building to facilitate future
installation of a subslab depressurization system, if needed.
The gas-permeable layer shall be designed to allow the lateral flow of soil gases and consist of one of the following:
1. A uniform layer of clean aggregate, not less than 4 inches [102 mm] thick in depth, shall be placed over the soil. The
aggregate shall have a void ratio of not less than 35 percent or a Size Number 4, 5, 56, or 6 as classified by ASTM
C33 consist of material that will pass through a 2 inch (51 mm) sieve and be retained by a 1/4-inch (6.4 mm) sieve..
2. A uniform layer of native or fill sand (native or fill), a minimum of 4 inches [102 mm] thick in depth, overlain by a layer or
strips of geotextile drainage matting or loop of perforated pipe. The geotextile drainage matting shall have a crosssectional area of at least 12 square inches [774 sq mm]. The geotextile matting shall be placed no closer than 12
inches [305 mm] to the foundation wall around the interior of the foundation perimeter designed to allow the lateral flow
of soil gases.
3. A loop of 4 inch [102 mm] nominal or larger size perforated pipe placed in a trench along the perimeter of the
foundation, with the trench backfilled with clean aggregate having a void ratio of not less than 35 percent or a Size
Number 4, 5, 56, or 6 as classified by ASTM C33 such that the pipe is surrounded by a minimum of 4 inches [102mm]
of aggregate on all sides. The pipe shall be placed no closer than 12 inches [305 mm] to the foundation wall around the
interior of the foundation perimeter.
4. Other materials, systems or floor designs with demonstrated capability for depressurization across the entire sub-floor
area.
AF103.3 AF103.3.2 Soil gas retarder. A minimum 6-mil [0.15 mm] (or 3-mil [0.075 mm] cross-laminated) polyethylene or
equivalent flexible sheeting material shall be placed on top of the gas permeable layer prior to casting the slab or placing the
floor assembly to serve as a soil gas retarder by bridging any cracks that develop in the slab or floor assembly, and to prevent
concrete from entering the void spaces in the aggregate base material. The sheeting shall cover the entire floor area with
separate sections of sheeting lapped not less than 12 inches [305 mm]. Openings in the sheeting caused by pipe, wire and
other penetrations shall be sealed. The sheeting shall fit closely around any pipe, wire or other penetrations of the material. All
Punctures or tears in the material shall be sealed or covered with additional sheeting. Where under slab insulation is installed,
it shall be placed on top of the sheeting.
Add new text as follows:
AF103.3.3 Vent pipe connector. A 3 inch nominal [76 mm] or larger size ABS, PVC or equivalent gas-tight pipe shall be
embedded vertically into the gas permeable layer before the slab is cast. A tee fitting or equivalent method shall be used to
secure the pipe opening within the gas permeable layer. Not less than 5 feet [1524 mm] of perforated pipe shall be connected
to the two horizontal openings of the tee fitting or the two horizontal openings shall be connected to the interior drain tile
system.
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Alternatively, the 3 inch nominal [76 mm] size pipe shall connect through a sealed sump cover where the sump communicates
directly with the sub-slab aggregate or communicates with it through a drainage system. A flexible rubber coupling connector
shall be provided at the sump cover connection to facilitate servicing the sump.
Delete and substitute as follows:
AF103.5 AF103.4 Passive Sub-membrane depressurization system rough-in. In buildings with crawl space foundation,
the components of a sub-membrane depressurization system shall be installed during construction in accordance with
AF103.4.1 through AF103.4.3.
Exception: Buildings in which an approved mechanical crawl space ventilation system is installed.
AF103.5.1 AF103.4.1 Ventilation. Crawl spaces shall be provided with vents to the exterior of the building. The minimum net
area of ventilation openings shall comply with Section R408.1.
Exception: Outdoor ventilation not required for conditioned crawl spaces.
AF103.5.2 AF103.4.2 Soil gas membraneretarder. The soil in crawl spaces shall be covered with a continuous layer of soil
gas-membrane complying with ASTM E1745 Class A, B or C 6 mil (0.15 mm) polyethylene soil gas retarder. The
membrane ground cover shall be lapped not less than 12 inches [305 mm] at joints and shall extend upwards 12 inches [305
mm] and be sealed to all foundation walls enclosing the crawl space area.
AF103.5.3 AF103.4.3 Vent pipe connector. A tee fitting shall be installed beneath the soil gas membrane with not less than
10 feet of perforated pipe connected to the two horizontal openings of such fitting or the two horizontal openings of the tee
fitting shall connect to the interior drain tile system. The branch opening of the tee fitting shall be connected to the vent pipe in
accordance with section AF103.5. A plumbing tee or other approved connection shall be inserted horizontally beneath the
sheeting and connected to a 3- or 4-inch-diameter (76 or 102 mm) fitting with a vertical vent pipe installed through the sheeting.
The vent pipe shall be extended up through the building floors, and terminate at least 12 inches (305 mm) above the roof in a
location at least 10 feet (3048 mm) away from any window or other opening into the conditioned spaces of the building that is
less than 2 feet (610 mm) below the exhaust point, and 10 feet (3048 mm) from any window or other opening in adjoining or
adjacent buildings.
AF103.6.1 AF103.5 Vent pipe. A minimum 3 inch [76 mm] diameter nominal size or larger ABS, PVC or equivalent gas-tight
pipe shall be extended from the tee fitting up through the building floors and in accordance with Sections AF103.5.1 through
AF103.5.8. embedded vertically into the subslab aggregate or other permeable material before the slab is cast. A "T" fitting or
equivalent method shall be used to ensure that the pipe opening remains within the subslab permeable material. Alternatively,
the 3-inch (76 mm) pipe shall be inserted directly into an interior perimeter drain tile loop or through a sealed sump cover where
the sump is exposed to the subslab aggregate or connected to it through a drainage system.
Add new text as follows:
AF103.5.1 Vent pipe termination. The vent pipe shall terminate vertically upward extend up through the building floors, and
terminate at leastnot less than 12 inches [305 mm] above the surface of the roof in a location at least not less than 10 feet
[3048 mm] away from any window or other opening into the conditioned spaces of the building that is less than 2 feet [610 mm]
below the exhaust point and. The vent pipe shall terminate not less than 10 feet [3048 mm] from any windows or other opening
in adjoining or adjacent buildings.
Delete and substitute as follows:
AF103.7 AF103.5.2 Vent pipe drainage. Components of the radon vent pipe system shall be installed to provide
positive condensate drainage to the ground beneath the slab or soil-gas-retarder.
Add new text as follows:
AF103.5.3 Vent pipe installation. Components of the radon vent pipe system shall be installed in accordance with Section
512 of the International Mechanical Code.
Delete and substitute as follows:
AF103.9 AF103.5.4 Vent pipe identification. Exposed and visible interior vent pipes shall be identified with not less than one
label on each floor and in crawlspaces and accessible attics. The label shall read:"Radon Vent Reuction System."
AF103.10 AF103.5.5 Combination foundations. Combination basement / and crawl space and orcombination slab-on grade
/ and crawl space foundations shall have separate radon vent pipes installed in each type of foundation area. Each radon Vent
pipe pipes shall connect to a single vent that terminates above the roof or shall be connected to a single vent that each
individual vent pipe shall terminate separately above the roof.
AF103.6.2 AF103.5.6 Multiple vent pipes. In buildings dwellingswhere interior footings or other barriers separate the areas of
subslab aggregate or other gas-permeable material, each area shall be fitted with an individual vent pipe or a pipe loop shall
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connect such areas below the slab. Vent pipes shall connect to a single vent that terminates above the roof or each individual
vent pipe shall terminate separately above the roof.
AF103.8 AF103.5.7 Vent pipe accessibility, Radon vent pipes shall be accessible for future fan installation through provided
with access in an attic or other area outside the habitable space for the purpose of installing a ASD fan.
Exception: The radon vent pie need not be accessible in a n attic space Where an approved electrical supply is
provided installed on the roof for future use.
Add new text as follows:
AF103.5.8 Provision for ASD fan. A cylindrical space having a vertical height of not less than 48 inches [122 cm] and a
diameter of not less than 21 inches [53 cm] shall be provided in the location where an ASD fan would be installed. The ASD
pipe shall be centered in this space. The space provided for the ASD fan shall be located in accordance with Section AF103.6.
AF103.6 ASD fan location. ASD fans shall be installed outdoors, in attics or in garages that are not beneath conditioned
spaces. ASD fans shall not be installed below ground, in conditioned spaces, in occupiable spaces of a building or in any
basement, crawlspace or other interior location that is directly beneath a conditioned or occupiable space of a building. ASD
fans shall not be installed in any location where pipe positively pressured by the fan would be located inside conditioned or
occupiable space.
AF103.12 AF103.7 Power source. To provide for future installation of an ASD fan active submembrane or subslab
depressurization system, an electrical circuit terminated that terminates in an approved junction box shall be installed during
construction in the attic or other anticipated location of ASD vent pipe fans. An electrical supply shall also be accessible in
anticipated locations of system failure alarms.
AF103.4 AF103.8 Entry routes. Potential radon entry routes shall be closed in accordance with Sections AF103.8.1 through
AF103.8.9 AF103.4.1 through AF103.4.10.
Delete and substitute as follows:
AF103.4.1 AF103.8.1 Floor openings. Openings around bathtubs, showers, water closets, pipes, wires and other objects that
penetrate concrete slabs or floor assemblies shall be sealed in a permanent manner filled with a polyurethane caulk or
equivalent sealant applied in accordance with the manufacturer's recommendations.
AF103.4.2 AF103.8.2 Concrete joints. Control joints, isolation joints, construction joints and other joints in concrete slabs
or and between slabs and foundation walls shall be sealed with a caulk or sealant. Gaps and joints shall be cleared of loose
material and filled with polyurethane caulk complying with ASTM C920 class 25 or higher or equivalent method or other
elastomeric sealant applied in accordance with the manufacturer's recommendations.
Add new text as follows:
AF103.4.3 AF103.8.3 Foundation and condensate drains. Foundation and HVAC condensate drains routed below the soil
gas retarder area shall be isolated through a plumbing trap shall be trapped or routed through non-perforated pipe to
daylight outdoors.
Delete and substitute as follows:
AF103.4.4 AF103.8.4 Sumps. Sump pits open to soil or serving as the termination point for sub-slab or exterior drain tile loops
shall be covered with a gasketed or otherwise sealed lid. Sumps used as the suction point in a sub-slab depressurization
system shall have a lid designed to accommodate the vent pipe. Sumps used as a floor drain shall have a lid equipped with a
trapped inlet.
AF103.4.5 AF103.8.5 Foundation walls. Hollow block masonry foundation walls shall be constructed with a continuous
course of solid masonry, one course of masonry grouted solid, or a solid concrete beam at or above finished ground surface to
prevent passage of air from the interior of the wall into the living space. Where a brick veneer or other masonry ledge is
installed, the course immediately below that ledge shall be sealed. Joints, cracks and other openings around penetrations of
both exterior and interior surfaces of masonry block and wood foundation walls below the ground surface shall be filled with
polyurethane caulk complying with ASTM C920 class 25 or higher, or equivalent method applied in accordance with the
manufacturer's recommendations sealant. Penetrations of concrete walls shall be filled sealed.
AF103.4.6 AF103.8.6 Dampproofing. The exterior surfaces of foundation walls below gradeportions of concrete and masonry
block walls below the ground surface shall be dampproofed in accordance with Section R406.
AF103.4.7 AF103.8.7 Air-handling units. Air-handling units in crawl spaces shall be sealed to prevent air from being drawn
into the unit.
Exception: Units with gasketed seams or units tha are otheriwise sealed by the manufacturer to prevent leakage.
Add new text as follows:
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AF103.4.9 AF103.8.8 Crawl space floors. Openings around penetrations through floors above crawl spaces shall be caulked
or otherwise filled to prevent air leakage.
Exception: Air sealing is not required for floors above conditioned crawl spaces complying with Section R408.3.2.2.
Delete and substitute as follows:
AF103.4.10 AF103.8.9 Crawl space access. Access doors and other openings or penetrations between basements and
adjoining crawl spaces shall be closed, gasketed or sealed. Access doors and other openings or penetrations between
basements and adjoining crawl spaces shall be closed, gasketed or otherwise filled to prevent air leakage.
Exception: Air sealing is not required for conditioned crawl spaces conforming to Section R408.3.2.2.
TABLE AF101 AF104 (1)
HIGH RADON-POTENTIAL (ZONE 1) COUNTIESa
a. The EPA recommends that this county listing be supplemented with other available State and local data to further
understand the radon potential of a Zone 1 area.
FIGURE AF101 AF104
EPA MAP OF RADON ZONES
(Existng code figure not shown for clarity)

a. pCi/L standard for picocuries per liter of radon gas. The U.S. Environmental Protection Agency (EPA) recommends that
homes that measure 4 pCi/L and greater be mitigated.
The EPA and the U.S. Geological Survey have evaluated the radon potential in the United States and have developed a map of
radon zones designed to assist building officials in deciding whether radon-resistant features are applicable in new
construction.
The map assigns each of the 3,141 counties in the United States to one of three zones based on radon potential. Each zone
designation reflects the average short-term radon measurement that can be expected to be measured in a building without the
implementation of radon-control methods. The radon zone designation of highest priority is Zone 1. Table AF101 AF104 lists
the Zone 1 counties illustrated on the map. More detailed information can be obtained from state-specific booklets (EPA-402-R93-021 through 070) available through State Radon Offices or from EPA Regional Offices.
Delete without substitution:
AF103.4.8 Ducts. Ductwork passing through or beneath a slab shall be of seamless material unless the air-handling system is
designed to maintain continuous positive pressure within such ducting. Joints in such ductwork shall be sealed to prevent air
leakage.
Ductwork located in crawl spaces shall have all seams and joints sealed by closure systems in accordance with Section
M1601.4.1.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
A review of the standard(s) proposed for inclusion in the code, ASTM E1745-11, Standard Specification for Plastic Vapor
Retarders Used in Contact with Soil or Granular Fill under Concrete Slabs, with regard to the ICC criteria for referenced
standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2015.
Reason: 21,000 Americans die each year from radon-induced lung cancer. The primary source of exposure to radon for the
general public is the home. Geographical areas of the highest radon potential in the United States are located in EPA radon
zones 1.
The EPA estimates that 1 out of 15 of all homes in the US has elevated indoor radon levels. The incidence of elevated radon
may be greater than 7 out of 10 homes in some high radon areas. Appendix F is a voluntary code which can be adopted by
local jurisdictions where radon is known to be a problem.
Nonrandomized industry data shows a significant number of homes across the United States have tested high for elevated
indoor radon concentrations.
Radon Test Results Data by State
STATE

STATENAME

TOTAL #
TESTS
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AL

ALABAMA

11,629

3.8

21.9

AK

ALASKA

432

2.2

13.0

AZ

ARIZONA

7,495

2.1

11.9

AR

ARKANSAS

1,243

2.5

13.7

CA

CALIFORNIA

16,960

2.1

9.1

CO

COLORADO

88,346

6.5

49.0

CT

CONNECTICUT

41,292

3.4

23.9

DE

DELAWARE

5,539

2.5

17.4

FL

FLORIDA

40,039

1.8

10.2

GA

GEORGIA

27,222

2.6

18.9

HI

HAWAII

94

0.4

2.1

ID

IDAHO

16,138

7.1

40.4

IL

ILLINOIS

84,366

5.1

41.0

IN

INDIANA

18,031

4.7

37.2

IA

IOWA

96,260

6.2

49.3

KS

KANSAS

34,288

5.2

44.0

KY

KENTUCKY

47,575

7.4

43.6

LA

LOUISIANA

786

0.9

3.1

ME

MAINE

5,494

5.9

38.3

MD

MARYLAND

55,949

5.4

33.4

MA

MASSACHUSETTS

29,850

3.8

25.6

MI

MICHIGAN

164,678

3.4

25.4

MN

MINNESOTA

135,419

4.7

42.2

MS

MISSISSIPPI

700

1.2

5.6

MO

MISSOURI

27,771

4.2

31.6

MT

MONTANA

18,082

7.2

46.3

NE

NEBRASKA

27,481

5.7

51.6

NV

NEVADA

1,952

3.0

19.3

NH

NEW HAMPSHIRE

35,974

5.5

34.0

NJ

NEW JERSEY

41,092

4.3

24.1

NM

NEW MEXICO

8,165

3.9

30.2
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NY

NEW YORK

66,713

4.8

23.9

NC

NORTH CAROLINA

79,384

3.8

27.5

ND

NORTH DAKOTA

10,887

6.0

50.5

OH

OHIO

102,352

7.9

49.0

OK

OKLAHOMA

1,356

2.3

9.7

OR

OREGON

13,675

3.5

25.4

PA

PENNSYLVANIA

149,543

8.3

44.3

RI

RHODE ISLAND

8,667

4.2

31.0

SC

SOUTH CAROLINA

38,971

2.7

18.7

SD

SOUTH DAKOTA

4,081

9.8

59.2

TN

TENNESSEE

40,632

4.6

31.8

TX

TEXAS

5,821

2.4

8.7

UT

UTAH

14,636

4.5

33.6

VT

VERMONT

3,231

3.7

23.4

VA

VIRGINIA

62,577

3.5

25.4

WA

WASHINGTON

22,199

7.0

39.3

DC

WASHINGTON DC

6,948

1.6

8.8

WV

WEST VIRGINIA

14,976

6.0

35.0

WI

WISCONSIN

72,694

5.6

41.8

WY

WYOMING

25,090

5.2

39.6

TOTALS

1,834,775
Source: AARST radon industry test data; published 10/29/2012.

Because the proposal includes many edits to the exisiting Appendix F, a Clean Read copy of the proposed new Appendix F is
included to assist the reader.

IRC Appendix F (Proposed Changes: Clean Read Text)
Radon Control Methods
Section AF101
SCOPE
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AF101.1 General. This appendix contains requirements for new construction in jurisdictions where radon control methods are
required. The requirement for radon control shall be determined by use of locally available data or by determination of Zone 1
radon designation in Figure AF104 or Table AF104.
Section AF102
DEFINITIONS
AF102.1 General. For the purpose of these requirements, the terms used shall be defined as follows:
ACTIVE SOIL DEPRESSURIZATION (ASD) SYSTEM. A system using a fan-powered vent drawing air from beneath a slab or
membrane designed to achieve lower air pressure under the sub-slab or sub-membrane relative to air pressure above the slab
or membrane.
DRAIN TILE LOOP. A continuous length of drain tile or perforated pipe extending around all or part of the internal or external
perimeter of a basement or crawl space footing.
RADON GAS. A naturally-occurring, radioactive, cancer-causing gas that is not detectable by human senses. As a gas, it can
move readily through particles of soil and rock and can accumulate under the slabs and foundations of homes where it can
easily enter into the living space through construction cracks and openings.
ROUGH-IN. The installation of all parts and materials of an ASD system that must be completed prior to the placement of
concrete, prior to the closure of building cavities and prior to the installation of finish materials. Such parts and materials
include gas permeable layers, soil gas retarders, plenums, membranes, piping, suction inlets, discharge outlets and wiring.
SOIL GAS RETARDER. A continuous membrane of 6-mil [0.15 mm] polyethylene or other equivalent material used to retard
the flow of soil gases into a building.
SUB-MEMBRANE DEPRESSURIZATION SYSTEM. An ASD system designed to achieve lower sub-membrane air pressure
relative to crawl space air pressure by use of a fan powered vent drawing air from beneath the soil gas retarder membrane.
SUB-SLAB DEPRESSURIZATION SYSTEM. An ASD system designed to achieve lower sub-slab air pressure relative to
indoor air pressure by use of a fan-powered vent drawing air from beneath the floor slab.

Section AF103
Section AF103. REQUIREMENTS
AF103.1 General. Section AF103 is required in areas where designated by the jurisdiction and is intended to reduce radon
entry and prepare the building for post-construction radon mitigation.
AF103.2 ASD System rough-in. A rough-in is required for all foundations and combination foundation types, including
crawlspace, basement, slab on grade, and slab on grade garage located below a living area as shown in Figure AF103.2
FIGURE AF103.2
FOUNDATION TYPES
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AF103.3 Sub-slab depressurization system rough-in. In basement or slab-on-grade buildings, the components of a subslab depressurization system shall be installed during construction in accordance with AF103.3.1 through AF103.3 and AF103.5
through AF108.9.
AF103.3.1 Gas Permeable Layer. To facilitate future installation of an Active Soil Depressurization (ASD) system, a gaspermeable layer shall be constructed under all concrete slabs and other floor systems that directly contact the ground and are
within the walls of the living spaces of the building.
The gas-permeable layer shall be designed to allow the lateral flow of soil gases and consist of one of the following:
1. 1. A uniform layer of clean aggregate, not less than 4 inches [102 mm] in depth, shall be placed over the soil. The
aggregate shall have a void ratio of not less than 35 percent or a Size Number 4, 5, 56, or 6 as classified by ASTM C33.
2. A uniform layer of native or fill sand, a minimum of 4 inches [102 mm] in depth, overlain by a layer or strips of geotextile
drainage matting or loop of perforated pipe. The geotextile drainage matting shall have a cross-sectional area of at least
12 square inches [774 sq mm]. The geotextile matting shall be placed no closer than 12 inches [305 mm] to the foundation
wall around the interior of the foundation perimeter.
3. 3. A loop of 4 inch [102 mm] nominal or larger size perforated pipe placed in a trench along the perimeter of the foundation,
with the trench backfilled with clean aggregate having a void ratio of not less than 35 percent or a Size Number 4, 5, 56, or
6 as classified by ASTM C33 such that the pipe is surrounded by a minimum of 4 inches [102mm] of aggregate on all
sides. The pipe shall be placed no closer than 12 inches [305 mm] to the foundation wall around the interior of the
foundation perimeter.
4. Other materials, systems or floor designs with demonstrated capability for depressurization across the entire sub-floor
area.
AF103.3.2 Soil gas retarder. A minimum 6-mil [0.15 mm] (or 3-mil [0.075 mm] cross-laminated) polyethylene or equivalent
flexible sheeting material shall be placed on top of the gas permeable layer prior to casting the slab or placing the floor
assembly. The sheeting shall cover the entire floor area with separate sections of sheeting lapped not less than 12 inches [305
mm]. Openings in the sheeting caused by pipe, wire and other penetrations shall be sealed. Punctures or tears in the material
shall be sealed or covered with additional sheeting. Where under slab insulation is installed, it shall be placed on top of the
sheeting.

2016 ICC PUBLIC COMMENT AGENDA

Page 1993

AF103.3.3 Vent pipe connector. A 3 inch nominal [76 mm] or larger size ABS, PVC or equivalent gas-tight pipe shall be
embedded vertically into the gas permeable layer before the slab is cast. A tee fitting or equivalent method shall be used to
secure the pipe opening within the gas permeable layer. Not less than 5 feet [1524 mm] of perforated pipe shall be connected
to the two horizontal openings of the tee fitting or the two horizontal openings shall be connected to the interior drain tile
system.
Alternatively, the 3 inch nominal [76 mm] size pipe shall connect through a sealed sump cover where the sump communicates
directly with the sub-slab aggregate or communicates with it through a drainage system. A flexible rubber coupling connector
shall be provided at the sump cover connection to facilitate servicing the sump.
AF103.4 Sub-membrane depressurization system rough-in. In buildings with crawl space foundation, the components of a
sub-membrane depressurization system shall be installed during construction in accordance with AF103.4.1 through AF103.4.3.
Exception: Buildings in which an approved mechanical crawl space ventilation system is installed.
AF103.4.1 Ventilation. Crawl spaces shall be provided with vents to the exterior of the building. The minimum net area of
ventilation openings shall comply with Section R408.1.
Exception: Outdoor ventilation not required for conditioned crawl spaces.
AF103.4.2 Soil gas-membrane. The soil in crawl spaces shall be covered with a continuous layer of soil gas-membrane
complying with ASTM E1745 Class A, B or C. The membrane shall be lapped not less than 12 inches [305 mm] at joints and
shall extend upwards 12 inches [305 mm] and be sealed to all foundation walls enclosing the crawl space area.
AF103.4.3 Vent pipe connector. A tee fitting shall be installed beneath the soil gas membrane with not less than 10 feet of
perforated pipe connected to the two horizontal openings of such fitting or the two horizontal openings of the tee fitting shall
connect to the interior drain tile system. The branch opening of the tee fitting shall be connected to the vent pipe in accordance
with section AF103.5.
AF103.5 Vent pipe. A 3 inch [76 mm] nominal size or larger ABS, PVC or equivalent gas-tight pipe shall be extended from the
tee fitting up through the building floors and in accordance with Sections AF103.5.1 through AF103.5.8.
AF103.5.1 Vent pipe termination. The vent pipe shall terminate vertically upward not less than 12 inches [305 mm] above the
roof in a location not less than 10 feet [3048 mm] away from any window or other opening into the conditioned spaces of the
building that is less than 2 feet [610 mm] below the exhaust point. The vent pipe shall terminate not less than 10 feet [3048 mm]
from windows or other opening in adjoining or adjacent buildings.
AF103.5.2 Vent pipe drainage. Components of the radon vent pipe system shall be installed to provide condensation
drainage to the ground beneath the slab or soil gas retarder.
AF103.5.3 Vent pipe installation. Components of the radon vent pipe system shall be installed in accordance with Section
512 of the International Mechanical Code.
AF103.5.4 Vent pipe identification. Exposed and visible interior radon vent pipes shall be identified with not less than one
label on each floor level and in crawlspaces and accessible attics. The label shall read: "Radon Vent."
AF103.5.5 Combination foundations. Combination basement and crawl space and combination slab-on grade and crawl
space foundations shall have separate radon vent pipes installed in each type of foundation area. Vent pipes shall connect to a
single vent that terminates above the roof or each individual vent pipe shall terminate separately above the roof.
AF103.5.6 Multiple vent pipes. In buildings where interior footings or other barriers separate areas of sub-slab aggregate or
other gas-permeable material, each area shall be fitted with an individual vent pipe or a pipe loop shall connect such areas
below the slab. Vent pipes shall connect to a single vent that terminates above the roof or each individual vent pipe shall
terminate separately above the roof.
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AF103.5.7 Vent pipe accessibility. Radon vent pipes shall be provided with access in an attic or other area outside the
habitable space for the purpose of installing a ASD fan.
Exception: Where an approved electrical supply is installed on the roof for future use.
AF103.5.8 Provision for ASD fan. A cylindrical space having a vertical height of not less than 48 inches [122 cm] and a
diameter of not less than 21 inches [53 cm] shall be provided in the location where an ASD fan would be installed. The ASD
pipe shall be centered in this space. The space provided for the ASD fan shall be located in accordance with Section AF103.6.
AF103.6 ASD fan location. ASD fans shall be installed only outdoors, in attics or in garages that are not beneath conditioned
spaces. ASD fans shall not be installed below ground, in conditioned spaces, in occupiable spaces of a building or in any
basement, crawlspace or other interior location that is directly beneath a conditioned or occupiable space of a building. ASD
fans shall not be installed in any location where pipe positively pressured by the fan would be located inside conditioned or
occupiable space.
AF103.7 Power source. To provide for future installation of an ASD fan, an electrical circuit which terminates in an approved
junction box shall be installed in the attic or other anticipated location of ASD fans.
AF103.8 Entry routes. Potential radon entry routes shall be closed in accordance with Sections AF103.8.1 through AF103.8.9.
AF103.8.1 Floor openings. Openings around bathtubs, showers, water closets, pipes, wires and other objects that penetrate
concrete slabs or floor assemblies shall be sealed in a permanent manner.
AF103.8.2 Concrete joints. Control joints, isolation joints, construction joints and other joints in concrete slabs and between
slabs and foundation walls shall be sealed with a caulk or sealant. Gaps and joints shall be cleared of loose material and filled
with polyurethane caulk complying with ASTM C920 class 25 or higher or equivalent method applied in accordance with the
manufacturer's recommendations.
AF103.8.3 Foundation and condensate drains. Foundation and HVAC condensate drains routed below the soil gas retarder
area shall be isolated through a plumbing trap or routed through non-perforated pipe to outdoors.
AF103.8.4 Sumps. Sump pits open to soil or serving as the termination point for sub-slab or exterior drain tile loops shall be
covered with a gasketed or otherwise sealed lid. Sumps used as the suction point in a sub-slab depressurization system shall
have a lid designed to accommodate the vent pipe. Sumps used as a floor drain shall have a lid equipped with a trapped inlet.
AF103.8.5 Foundation walls. Hollow block masonry foundation walls shall be constructed with a continuous course of solid
masonry, one course of masonry grouted solid, or a solid concrete beam at or above finished ground surface to prevent
passage of air from the interior of the wall into the living space. Where a brick veneer or other masonry ledge is installed, the
course immediately below that ledge shall be sealed. Joints, cracks and other openings around penetrations of both exterior
and interior surfaces of masonry block and wood foundation walls below the ground surface shall be filled with polyurethane
caulk complying with ASTM C920 class 25 or higher, or equivalent method applied in accordance with the manufacturer's
recommendations. Penetrations of concrete walls shall be sealed.
AF103.8.6 Damp proofing. The exterior surfaces of portions of concrete and masonry block walls below the ground surface
shall be damp proofed in accordance with Section R406.
AF103.8.7 Air-handling units. Air-handling units in crawl spaces shall be sealed to prevent air from being drawn into the unit.
AF103.8.8 Crawl space floors. Openings around penetrations through floors above crawl spaces shall be caulked or
otherwise filled to prevent air leakage.
Exception: Air sealing is not required for floors above conditioned crawl spaces complying with Section R408.3.2.2.
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AF103.8.9 Crawl space access. Access doors and other openings or penetrations between basements and adjoining crawl
spaces shall be closed, gasketed or otherwise filled to prevent air leakage.
Exception: Air sealing not required for conditioned crawl spaces conforming to Section R408.3.2.2.
Section AF104
Figure AF104

TABLE AF104

Cost Impact: Will not increase the cost of construction
Appendix F is a voluntary standard and will not impact the cost of construction unless the local jurisdiction has decided that the
additional $300-$400 in cost is justified by the prevalence of radon in their area and thereby adopts this code chapter.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASTM E1745-11, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2015.
RB362-16 :
APPENDIX FKAPTUROWSKI11937
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: An active radon mitigation system can be very expensive. You have to test after you put the passive system
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in. The language should be correlated with the IRC as opposed to other documents.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Kapturowski, representing American Association of Radon Scientists and Technologists
(dave@spruce.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
APPENDIX F RADON CONTROL METHODS
AF101.1 General. This appendix contains requirements for new construction in jurisdictions where radon control methods are
required for any dwelling where installed. The A Zone 1 requirement for radon control shall be determined by use of locally
available data or by determination of the Zone 1 radon designation in Figure AF104 or Table AF104. Where a state or local
jurisdiction has published radon potential data, such data shall supersed Figure AF104 or Table AF104.
SECTION AF102 DEFINITIONS
AF102.1 General. For the purpose of these requirements, the terms used shall be defined as follows:
AF102.1 ACTIVE SOIL DEPRESSURIZATION (ASD) A system using a fan-powered vent drawing air from beneath a slab or
membrane designed to achieve lower air pressure under the sub-slab or sub-membrane relative to air pressure above the slab
or membrane.
AF102.1 RADON GAS. A naturally-occurring The element Rn-222, which is a radioactive, colorless, odorless, tasteless
cancer-causing gas that is not detectable by human senses. As occurs naturally as a gas, it can move readily through particles
decay product of soil and rock and can accumulate under the slabs and foundations of homes where it can easily enter into
the living space through construction cracks and openings radium.
AF102.1 RADON ROUGH-IN The installation of all parts and materials of an ASD submembrane or subslab depressurization
system that must be completed prior to the placement of concrete, prior to the closure of building cavities and prior to the
installation of finish materials. including Such parts and materials include gas permeable layers, soil gas retarders, plenums,
membranes, piping, suction inlets, discharge outlets and wiring.
SOIL-GAS-RETARDER.
A continuous membrane of 6-mil [0.15 mm] polyethylene or other equivalent material used to retard the flow of soil gases into a
building.
SUBMEMBRANE DEPRESSURIZATION SYSTEM.
An ASD system
System designed to achieve lower sub-membrane air pressure relative to crawl space air pressure by use of a fan powered
vent drawing air from beneath the soil gas retarder membrane.
SUBSLAB DEPRESSURIZATION SYSTEM
An ASD system System designed to achieve lower sub-slab air pressure relative to indoor air pressure by use of a fan-powered
vent drawing air from beneath the floor slab.
SECTION AF103 REQUIREMENTS
AF103.1 General. AF103 is required in areas where designated by the jurisdiction and is intended to reduce radon entry and
prepare the building for post-construction radon mitigation.
AF103.2 ASD System Radon Rough-in. A rough-in is required for all foundations and combination foundation types,
including crawlspace, basement, slab on grade, and slab on grade garage located below a living area as shown in Figure
AF103.2 . The rough-in shall be installed prior to the pouring of concrete slabs, closure of building cavities and installation of
finish materials.
FIGURE AF103.2
FOUNDATION TYPES
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AF103.3 Sub-slab depressurization system rough-in. In basement or slab-on-grade buildings, the components of a subslab depressurization system shall be installed during construction in accordance with AF103.3.1 through AF103.3 and AF103.5
through AF108.9 AF103.6.5.
AF103.3.1 Gas permeable layer. To facilitate future installation of an ASD system, a A gas-permeable layer shall be
constructed under all concrete slabs and other floor systems that directly contact the ground and are within the walls of the
living spaces of the building.
The gas-permeable layer shall be designed to allow the lateral flow of soil gases and consist of one of the following:
1. A uniform layer of clean aggregate, not less than 4 inches [102 mm] in depth, shall be placed over the soil. The
aggregate shall have a void ratio of not less than 35 percent or a Size Number 4, 5, 56, or 6 as classified by ASTM
C33.
2. A uniform layer of native or fill sand, a minimum of 4 inches [102 mm] in depth, overlain by a layer or strips of geotextile
drainage matting or loop of perforated pipe. The geotextile drainage matting shall have a cross-sectional area of at
least 12 square inches [774 sq mm]. The geotextile matting shall be placed no closer than 12 inches [305 mm] to the
foundation wall around the interior of the foundation perimeter.
3. A loop of 4 inch [102 mm] nominal or larger size perforated pipe placed in a trench along the perimeter of the
foundation, with the trench backfilled with clean aggregate having a void ratio of not less than 35 percent or a Size
Number 4, 5, 56, or 6 as classified by ASTM C33 such that the pipe is surrounded by a minimum of 4 inches [102mm]
of aggregate on all sides. The pipe shall be placed no closer than 12 inches [305 mm] to the foundation wall around the
interior of the foundation perimeter.
4. Other materials, systems or floor designs with demonstrated capability for depressurization to allow the lateral flow of
soil gases from across the entire sub-floor area.
AF103.3.2 Soil gas retarder. A minimum 6-mil [ [.006 in; 0.15 mm] (or 3-mil [ [.003 in; 0.075 mm] cross-laminated)
polyethylene or equivalent flexible sheeting material shall be placed on top of the gas permeable layer prior to casting the slab
or placing the floor assembly. The sheeting shall cover the entire floor area with separate sections of sheeting lapped not less
than 12 inches [305 mm]. Openings in the sheeting caused by pipe, wire and other penetrations shall be sealed. Punctures or
tears in the material shall be sealed or covered with additional sheeting. Where under slab insulation is installed, it shall be
placed on top of the sheeting.
AF103.3.3 Vent pipe connector. A 3 4 inch (102 mm) nominal [76 mm] or larger size ABS, PVC or equivalent gas-tight pipe
shall be embedded vertically into the gas permeable layer before the slab is cast. A diameter tee fitting or equivalent method
shall be used to secure the vent pipe opening within the gas permeable layer. Not less than 5 4 feet [1524 1219 mm] of
perforated pipe or geotextile matting shall be connected to each of the two horizontal openings of the tee fitting or the two
horizontal openings shall be connected to the interior drain tile system.
Alternatively, the 3 inch nominal [76 mm] size pipe shall connect through a sealed sump cover where the sump communicates
directly with the sub-slab aggregate or communicates with it through a drainage system , shall secure the vent pipe opening. A
flexible rubber coupling connector shall be provided at the sump cover connection to facilitate servicing the sump.
AF103.4 Sub-membrane depressurization system rough-in. In buildings with crawl space foundation, the components of a
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sub-membrane depressurization system shall be installed during construction in accordance with AF103.4.1 through AF103.4.3
AF103.6.5.
Exception:Buildings in which an approved mechanical crawl space ventilation system is installed.
1. Buildings in which an approved mechanical crawl space ventilation system is installed.
2. Where the soil gas retarder will be covered with concrete, the requirements of 103.3.2 shall apply.
AF103.4.1 Ventilation. Crawl spaces shall be provided with vents to the exterior of the building. The minimum net area of
ventilation openings shall comply with Section R408.1.
Exception: Outdoor ventilation not required for conditioned crawl spaces.
AF103.4.2 AF103.4.1 Soil gas membrane The soil in crawl spaces shall be covered with a continuous layer of soil gasmembrane complying with ASTM E1745 Class A, B or C. The membrane shall be lapped not less than 12 6 inches [305 152
mm] at joints and shall extend upwards 12 inches [305 mm] and be sealed to all foundation walls enclosing the crawl space
area. Seams shall be sealed with polyurethane caulk complying with ASTM C920 class 25 or highter, or taped or equivalent
method, installed in accordance with the manufacturer's recommendations.
AF103.4.3 AF103.4.2 Vent pipe connector. A tee fitting shall be installed beneath the soil gas membrane with not less than
10 feet of perforated pipe connected to each of the two horizontal openings of such fitting or the two horizontal openings of the
tee fitting shall connect to the interior drain tile system. The branch opening of the tee fitting shall be connected to the vent pipe
in accordance with section AF103.5.
AF103.5 Vent pipe. A 3 inch [76 mm] nominal size or larger ABS, PVC or equivalent gas-tight pipe shall be extended from the
tee fitting up through the building floors and in accordance with Sections AF103.5.1 through AF103.5.8 AF103.5.6. Materials
used shall comply with P3002.1.
AF103.5.1 Vent pipe termination. The vent pipe shall terminate vertically upward not less than 12 inches [305 mm] above the
roof in a location not less than 10 feet [3048 mm] away from any window, air take, or other opening into the conditioned spaces
of the building that is less than 2 feet [610 mm] below the exhaust point. The vent pipe shall terminate not less than 10 feet
[3048 mm] from windows or other opening in adjoining or adjacent buildings.
AF103.5.2 Vent pipe drainage. Components of the The radon vent pipe system shall be installed to provide condensate
drainage to the ground beneath the slab or soil-gas-retarder membrane. The pipe shall not be trapped and shall have a
minimum slope of one-eighth inch per foot (1 percent slope).
AF103.5.3 Vent pipe installation. Components of the radon vent pipe system shall be installed in accordance with Section
512 of the International Mechanical Code.
AF103.5.4 AF103.5.3 Vent pipe identification. No change to text.
AF103.5.5 AF103.5.4 Combination foundations. Combination basement and crawl space and combination slab-on grade
and crawl space foundations
Where more than one type of foundation is present, all foundation areas shall have separate radon vent pipes installed in each
type of foundation area. Vent pipes shall connect to a single vent that terminates above the roof or each individual vent pipe
shall terminate separately above the roof.
AF103.5.6 AF103.5.5 Multiple vent pipes Separate foundation areas. In dwellings buildings where interior footings or other
barriers separate foundation areas of subslab aggregate or other gas-permeable material, each area shall be fitted with an
individual vent pipe or a pipe loop or equivalent method shall connect such areas below the slab. Vent pipes shall connect to a
single vent that terminates above the roof or each individual vent pipe shall terminate separately above the roof.
AF103.5.6 Provisions for radon fan. To facilitate possible installation of a radon fan, the following shall be provided:
AF103.5.7 AF103.5.6.1 Vent pipe accessibility, Radon
The radon vent pipes shall be provided with access in an attic or other area outside the habitable space for the purpose of
installing a ASD fan. The pipe shall be centered in an unobstructed cylindrical space having a vertical height of not less than 48
inches [122 cm] and a diameter of not less than 21 inches [53 cm] in the location where a fan would be installed.
Exception: Where an approved electrical supply is installed on the roof for future use.
AF103.5.8 Provision for ASD fan. A cylindrical space having a vertical height of not less than 48 inches [122 cm] and a
diameter of not less than 21 inches [53 cm] shall be provided in the location where an ASD fan would be installed. The ASD
pipe shall be centered in this space. The space provided for the ASD fan shall be located in accordance with Section AF103.6.
AF103.6 AF103.5.6.2 ASD Radon fan location. ASD fans
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Fans shall be installed located outdoors, in attics or in garages that are not beneath conditioned spaces. ASD fans Fans shall
not be installed below ground, in conditioned spaces, in occupiable spaces of a building or in any basement, crawlspace or
other interior location that is directly beneath a conditioned or occupiable space of a building. ASD fans Fans shall not be
installed in any location where pipe positively pressured by the fan would be located inside conditioned or occupiable space.
AF103.7 AF103.5.6.3 Power source. To provide for future installation of an ASD radon fan, an electrical circuit
that terminates in an approved junction box shall be installed in the attic or other anticipated location of ASD fans a fan.
AF103.8 AF103.6 Entry routes. Potential radon entry routes shall be closed in accordance with Sections AF103.8.1
AF103.6.1 through AF103.8.9 AF103.6.5.
AF103.8.1 AF103.6.1 Floor openings. Openings around bathtubs, showers, water closets, pipes, wires and other objects that
penetrate concrete slabs or floor assemblies shall be sealed in a permanent manner.
Exception: Sealing is not required for floors above conditioned spaces.
AF103.8.2 AF103.6.2 Concrete joints. Control joints, isolation
Isolation joints, construction joints and other joints in concrete slabs and between slabs and foundation walls shall be sealed
with a caulk or sealant. Gaps and joints shall be cleared of loose material and filled with polyurethane caulk complying with
ASTM C920 class 25 or higher or equivalent method applied installed in accordance with the manufacturer's
recommendations.
AF103.8.3 Foundation and condensate drains. Foundation and HVAC condensate drains routed below the soil gas
retarder area shall be isolated through a plumbing trap or routed through non-perforated pipe to outdoors.
AF103.8.4 AF103.6.3 Sumps. No change to text.
AF103.8.5 AF103.6.4 Foundation walls. Hollow block masonry foundation walls shall be constructed with a continuous
course of solid masonry, one course of masonry grouted solid, or a solid concrete beam at or above finished ground surface
grade to prevent passage of air from the interior of the wall into the living space. Where a brick veneer or other masonry ledge
is installed, the course immediately below that ledge shall be sealed. Joints, cracks and other openings around penetrations of
both exterior and interior surfaces of masonry block and wood foundation walls below the ground surface shall be filled with
polyurethane caulk complying with ASTM C920 class 25 or higher, or equivalent method applied installed in accordance with
the manufacturer's recommendations. Penetrations of concrete walls shall be sealed.
AF103.8.6 Dampproofing. The exterior surfaces of foundation walls below grade shall be dampproofed in accordance with
Section R406.
AF103.8.7 Air-handling units Air-handling units in crawl spaces shall be sealed to prevent air from being drawn into the unit.
AF103.8.8 Crawl space floors. Openings around penetrations through floors above crawl spaces shall be caulked or
otherwise filled to prevent air leakage.
Exception: Air sealing is not required for floors above conditioned crawl spaces complying with Section R408.3.2.2.
AF103.8.9 AF103.6.5 Crawl space access. Access doors and other openings or penetrations between basements and
adjoining crawl spaces shall be closed, gasketed or otherwise filled to prevent air leakage.
Exception: Air sealing is not required for conditioned crawl spaces conforming to Section R408.3.2.2.
FIGURE AF104
EPA MAP OF RADON ZONES
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a. pCi/L standard for picocuries per liter of radon gas. The U.S. Environmental Protection Agency (EPA) recommends that
homes that measure 4 pCi/L and greater be mitigated.
The EPA and the U.S. Geological Survey have evaluated the radon potential in the United States and have developed a map of
radon zones designed to assist building officials in deciding whether radon-resistant features are applicable in new
construction.
The map assigns each of the 3,141 counties in the United States to one of three zones based on radon potential. Each zone
designation reflects the average short-term radon measurement that can be expected to be measured in a building without the
implementation of radon-control methods. The radon zone designation of highest priority is Zone 1. Table AF104 lists the Zone
1 counties illustrated on the map. More detailed information can be obtained from state-specific booklets (EPA-402-R-93-021
through 070) available through State Radon Offices or from EPA Regional Offices.
TABLE AF104 (1)
HIGH RADON-POTENTIAL (ZONE 1) COUNTIESa
a. The EPA recommends that this county listing be supplemented with other available State and local data to further
understand the radon potential of a Zone 1 area.
Commenter's Reason: Appendix F has not been updated in 20 plus years. This change proposal is to provide clarity in a few
construction details and resolve longstanding editorial issues, as well as to address a few significant installation problems
which continue to occur and impact the effectivity of radon control means in new construction.
Additional detail has been provided on the vent pipe connector in AF103.3.3, the connection between the vertical radon vent
pipe and the gas permeable layer below the crawl space or slab and. This connection has suffered from consistent clogging
with soil, concrete and/or gravel. A requirement for a couple of short lengths of perforated piping in the gas permeable layer and
clarification that the tee fitting shall secure the vent pipe will largely prevent this clogging.
Another latent problem which occurs often in the field is that the vent piping is routed through the attic space without allowing
access to the vent pipe and leaving insufficient headroom for a fan if system activation is required. Space considerations are
provided to address this problem in AF103.6. There is no change in the scope of Appendix F and fan installation is not a
requirement.
Lack of sealing of the submembrane soil gas retarder creates problems in systems installed in homes with crawl spaces. In this
comment, sealing is added (except for where the crawl space will be covered by concrete) to AF 103.4.1and the required 12inch lapping of joints is reduced to 6 inches.
Several editorial changes in this public comment clarify without expanding requirements. Along with some fairly self-explanatory
edits, these changes include:
• AF 101. General specifies that the appendix applies to radon control methods where installed and that published state/local
data supersede the radon zone map and table.
• The definition of radon gas is simplified and includes radon's element number.
• The title and definition of rough-in are clarified, with the requirement portion of the definition moved to the applicable section
and the word "radon" added to prevent confusion with rough-in used elsewhere in the code.
• In AF103.3.1 Gas Permeable Layer, the specification allowing for "the lateral flow of gases" is moved to the final option since
the first three options satisfy this need.
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• The description of materials for vent pipes (AF103.5) was changed from "ABS, PVC or equivalent" to "comply with P3002.1"
• Redundancies with other code requirements for ventilation, foundation and condensate drains, damp proofing, and air handler
sealing have been removed.
• A proposed reference to IMC Section 512 has been removed.
• An exception for sealing for floors above conditioned spaces is added in AF 103.6.1.
• Sealing requirements for control joints were eliminated in AF 103.6.2.
21,000 Americans die each year from radon-induced lung cancer. The primary source of exposure to radon for the general
public is the home. Geographical areas of the highest radon potential in the United States are located in EPA radon zones 1.
The EPA estimates that 1 out of 15 of all homes in the US has elevated indoor radon levels. The incidence of elevated radon
may be greater than 7 out of 10 homes in some high radon areas. Appendix F is a voluntary code which can be adopted by
local jurisdictions where radon is known to be a problem.
Cost: The additional cost of the revised code change proposal is $10 for 10 feet of 4" perforated pipe and $10 for caulk to seal
the soil gas retarder inside crawl spaces. There is also a labor component of cost to install these additions which is minimal for
the perforated pipe and variable for the sealing depending on the size of the crawlspace.

RB362-16
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RB363-16
IRC: AK101, AK101.1, AK102, AK102.1, AK102.1.1, AK103, AK103.1, AK104.
Proposed Change as Submitted
Proponent : Donald Sivigny, representing Association of Mn Building Officials (don.sivigny@state.mn.us)
2015 International Residential Code
Revise as follows:
K SECTION R327 SOUND TRANSMISSION
SECTION AK101 GENERAL
AK101.1 R327.1 General. No change to text.
Delete without substitution:
SECTION AK102 AIR-BORNE SOUND
AK102.1 R327.2 General Air-borne sound. No change to text.
AK102.1.1 R327.2.1 Masonry. No change to text.
SECTION AK103 STRUCTURAL-BORNE SOUND
Revise as follows:
AK103.1 R327.3 General Floor/ceiling assemblies. No change to text.
Delete without substitution:
SECTION AK104 REFERENCED STANDARDS
ASTM
ASTM E 90—04

ASTM E 492—09

The Masonry Society
TMS 0302—12

Test Method for Laboratory
Measurement of Air-borne
Sound
Transmission Loss of
Building
Partitions and Elements
AK102
Specification for
Laboratory
Measurement of Impact
Sound
Transmission through
Floor-ceiling
Assemblies Using the
Tapping
Machine
AK103
Standard for Determining
the Sound Transmission
Class Rating
for Masonry Walls

AK102.1.1

Reason: Previous versions of the code included the sound transmission language of Appendix K into the body of the code.
Making the information easier to access and it also acted as a reminder for the required use of sound transmission into the
buildings design. In the 2006, 2012, and 2015 versions of the IRC this language was not included in the body of the code.
With out some language addressiing the need to include sound transmission in the buildings design into the body of the code,
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there is no way to track the code requirement for sound transmission back to Appendix K. Unless the jurisdiction adopts
appendix K as part of their coe for residential buildings,specifically into thier ordinance. Adding this language back into the
code will also create better built buildings and make it easier to enforce the requirements for sound transmission.
Cost Impact: Will not increase the cost of construction
There will be no cost impact related to the inclusion of the proposed amendment. The requirements for sound transmission are
already listed in the code in Appendix K. This proposal is only to add language to provide tracking language from sectiion
Chapter 3 to Appendix K.
RB363-16 :
R302.3.2SIVIGNY11803
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal deletes Appendix K and puts it into the body of the code.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: The need for proper acoustic design is a crucial element of a well-designed building, and a critical
part of ensuring the habitable space suits the needs of the occupants. Locating the provisions in the appendix could prevent
them from being implemented, since the appendices may not be adopted even when adopting the main code. Placing the
language back in the main body of the code ensures that the provisions will be mandatory in all jurisdictions adopting the IRC,
regardless of whether or not the appendices are adopted.
RB363-16
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RB372-16
IRC: , AV101 (New), AV101.1 (New), AV101.2 (New), AV101.3 (New), AV101.4 (New), AV102 (New), AV102.1 (New),
AV103 (New), AV103.1 (New), AV103.2 (New), AV103.3 (New), AV104 (New), AV104.1 (New), AV104.2 (New), AV104.3
(New), AV104.4 (New), AV104.5 (New), AV104.6 (New), AV105 (New), AV105.1 (New), AV105.2 (New), AV105.3 (New),
AV105.4 (New), AV105.5 (New), AV106 (New), AV106.1 (New), AV106.2 (New), AV106.3 (New), AV106.4 (New).
Proposed Change as Submitted
Proponent : Kelly Cobeen, Wiss Janney Elstner Associates, Inc., representing Federal Emergency Management Agency and
National Institute of Building Sciences Building Seismic Safety Council's Code Resource Support Committee
(KCobeen@wje.com)
2015 International Residential Code
Add new text as follows:
APPENDIX V Seismic Repair and Seismic Retrofit of Masonry Chimneys in Existing One- and Two-Family Detached
Dwellings.
SECTION AV101 General
AV101.1 Scope. This appendix chapter provides prescriptive methods for repair of earthquake-damaged chimneys and
fireboxes in one- and two-family detached dwellings. The provisions of this chapter are also allowed to be used for preearthquake seismic retrofit of existing masonry chimneys. The use of these provisions is limited to one- and two-family
dwellings of wood or cold-formed steel light-frame construction.
AV101.2 Intent. The provisions of this chapter are intended to promote public safety and welfare by reducing the risk of
earthquake-induced damage, but will not necessarily prevent damage.
AV101.3 Repair and retrofit methods. Repair or seismic retrofit of existing masonry chimneys and fireboxes shall be in
accordance with one of the following methods:
1. Capping of the chimney at the roof level in accordance with Section AV103,
2. Reconstruction of the chimney from the top of the smoke chamber up in accordance with Section AV104.
3. Reconstruction of the chimney from the top of the smoke chamber up and installation of a fireplace insert in accordance
with Section AV105, or
4. Full reconstruction of the firebox and chimney in accordance with Section AV106.
AV101.4 General Requirements. Other items of repair, retrofit, or reconstruction not specifically addressed in this chapter
shall be in accordance with applicable requirements of this code.
SECTION AV102 Definition
AV102.1 General. The following word and term shall, for purposes of this appendix, have the meaning shown herein.
CHIMNEY CHASE. A light-frame weather enclosure surrounding a factory-built metal chimney.
SECTION AV103 Capping of Chimney at Roof Level
AV103.1 Scope. This section provides prescriptive methods for partial removal and capping of masonry chimneys at the roof
level.
AV103.2 Limitations. The following limitations apply to this section:
1. Use of these provisions on a damaged chimney is limited to chimneys in which damage only occurs above the roof
level. A chimney and firebox inspection indicating extent of damage shall be submitted with the permit application.
2. Access to the interior of the firebox shall be completely closed off from the dwelling interior with an infill of gypsum
wallboard or wood structural panel sheathing, masonry, or other material permanently affixed.

AV103.3 Chimney partial removal and capping. The chimney shall be removed to a distance of eight inches above the
highest adjacent roofing, leaving existing roof flashing undisturbed. A sheet metal cap of galvanized steel or stainless steel shall
be provided for weather protection. The cap shall extend not less than three inches down each side of the chimney. The cap
shall be secured to the chimney with corrosion-resistant fasteners.
SECTION AV104 Reconstruction From Top of Smoke Chamber
AV104.1 Scope. This section provides prescriptive methods for partial removal of the masonry chimney above the smoke
chamber-to-chimney transition, and reconstruction using a factory-built metal chimney enclosed in a chimney chase.
AV104.2 Limitations. The following limitations apply to this section:
1. Use of these provisions on a damaged chimney is limited to chimneys in which damage only occurs above the
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transition from smoke chamber to chimney. A chimney and firebox inspection indicating extent of damage shall be
submitted with the permit application.
2. Use of these provisions is limited to chimneys occurring at the exterior walls of dwellings. Chimneys completely interior
to the dwelling are beyond the scope of this appendix.
3. Where the exterior walls adjacent to the chimney are required to be fire-rated, chimney chase construction shall confirm
to the requirements of Section R302.
AV104.3 Chimney partial removal. The chimney shall be removed down to the top of the smoke chamber-to-chimney
transition, as shown in Figure AV104.3.
FIGURE AV104.3
Components of masonry fireplace with chimney reconstruction from top of smoke chamber up.

See Section AV104.4 for numbered items.
AV104.4 Reconstruction. Reconstruction shall be in accordance with the following requirements and Figure AV104.3. Item
numbers below correspond to Figure AV104.3.
1. Masonry firebox. The existing masonry firebox shall remain up to the top of the smoke chamber as shown in Figure
AV104.3.
2. Existing framing. Existing roof, wall, and ceiling framing shall remain. Existing framing shall be re-supported in
accordance with applicable requirements of this code where existing support is disrupted.
3. Masonry veneer. Where existing masonry veneer is disrupted, re-support and anchorage of masonry veneer shall be
provided in accordance with the requirements of this code.
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4. Smoke chamber-to-chimney transition. The transition from the smoke chamber to the metal chimney shall be in
accordance with Section AV104.5.
5. Track or sill plate. Cold-formed steel track sections matching the thickness of the studs shall be provided at the bottom
of cold-formed steel chimney chase walls. Wood sill or bottom (sole) plates, having a width not less than the supported
studs, shall be provided at the bottom of wood chimney chase walls. Wood sill or bottom plates shall be protected
against decay in accordance with Section R317.1. Fasteners in contact with wood sill or bottom plates shall be in
accordance with Section R317.3. Tracks and sill plates shall be anchored to the concrete beam in accordance with
Section AV104.5
6. Chimney chase stud wall. Chimney chases shall be constructed of full-height wood studs in accordance with Section
R602 or full-height cold-formed steel studs in accordance with Section R603. Studs shall be selected based on story
clear height, but not less than eight feet, and applicable Section R301.2 wind criteria. Wood studs shall be not less
than 2 by 3 and spaced not more than 12 inches on center. Cold-formed steel studs shall be not less than 43 mil
thickness by 2-1/2 inch deep and spaced not more than 12 inches on center. The top of the chimney shall extend not
less than three feet above the edge of roof and not less than two feet above the maximum roof elevation, or maximum
elevation of other construction located within a ten foot horizontal dimension in any direction from the chimney. Where
this requires that the chimney chase extend more than four feet above the highest roof elevation immediately adjacent
to the chimney, bracing of the chimney chase shall be provided in accordance with Section AV104.6.
7. Chimney chase connection to dwelling. The chimney chase studs shall be fastened to the existing dwelling exterior wall
with minimum No. 8 wood screws at 12 inches on center. The chimney chase framing shall be strapped to existing
floor, ceiling and roof framing with not less than two steel straps not less than 1-1/4 inches in width and 33 mil
in thickness, on two opposing sides of the chimney. The steel straps shall be fastened to steel blocking between steel
studs with minimum four No. 8 sheet metal screws, or to wood blocking between wood studs with not less than four 8d
common nails. the steel straps shall be fastened to existing wood floor, ceiling or roof framing with not less than four 8d
common nails, or to existing steel framing with not less than four No. 8 sheet metal screws.
8. Factory-built metal chimney. Factory-built metal chimneys shall be in accordance with Section R1005.
9. Flue cap. Where required by the metal chimney manufacturer, a flue cap shall be installed, complying with the metal
chimney's listing.
10.Fireblocking. Fireblocking between the chimney chase and the attic shall be installed as required by Section R302.11.
AV104.5 Smoke chamber-to-chimney transition. The transition from the masonry smoke chamber to the factory-built metal
chimney and chimney chase shall be in accordance with the following requirements and Figure AV104.5.
1. A 12 gauge (97 mil) minimum thickness sheet steel transition cone shall be provided, as shown in Figure AV104.5. The
transition cone shall have minimum 12 gauge (97 mil) thickness sheet steel top and bottom plates, and shall provide a
smooth-surfaced transition between the flue opening at the top of the firebox and the anchor plate and metal flue. The
bottom plate geometry shall match the opening geometry at the top of the smoke chamber, and the top plate geometry
shall be coordinated with the UL listed anchor plate. The transition cone shall be set in cementitious grout, and
all transition cone seams shall be continuously welded.
2. The transition cone base plate shall be anchored to the firebox masonry with not less than four 1/2-inch diameter
galvanized threaded rod anchors, as shown in Figure AV104.5. The threaded rods shall be extended to one inch below
the top of the concrete beam, shall be embedded six inches into masonry at the firebox, and shall be set in cementitious
grout.
3. Reinforcing steel (rebar) and a concrete beam shall be constructed around the transition cone, using the cone as the
inside form in accordance with Figure AV104.5. Not less than a 1-1/2-inch clear distance shall be provided between the
rebar and outside face of concrete.
4. Mineral insulation shall be installed on top of the transition cone top plate as shown in Figure AV104.5 where required
by the anchor plate manufacturer.
5. A fireplace adapter (chimney anchor plate), tested in accordance with UL 103a, shall be installed in accordance with
the manufacturer's installation instructions.
FIGURE AV104.5
Masonry smoke chamber to chimney and chimney chase transition.
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AV104.6 Chimney chase bracing to roof. Where bracing of the chimney chase is required by Section AV104.4, Item 6, the
bracing shall be connected to the chimney chase in the upper third of the chimney chase clear height above the roof (H), in
accordance with Figures AV104.6(1) and AV104.6(2). Bracing steel angles not less than 2-1/2x2-1/2x1/4-inch shall be provided
at not less than two locations. The bracing slope shall be no less than 30 degrees and not more than 60 degrees from vertical.
FIGURE AV104.6
(1) Bracing of chimney chase to roof.
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FIGURE AV104.6
(2) Details of chimney chase roof bracing.

SECTION AV105 Reconstruction From Top of Smoke Chamber Using a Facotry-Built Fireplace Insert
AV105.1 Scope. This section provides prescriptive methods for partial removal of the masonry chimney above the smoke
chamber-to-chimney transition, and reconstruction using a factory-built fireplace insert enclosed in a chimney chase.
AV105.2 Limitations. The following limitations apply to this section:
1. Use of these provisions on a damaged chimney is limited to chimneys in which damage only occurs above the
transition from smoke chamber to chimney. A chimney and firebox inspection indicating extent of damage shall be
submitted with the permit application.
2. Use of these provisions is limited to chimneys occurring at the exterior wall of dwellings. Chimneys completely interior
to the dwelling are beyond the scope of this chapter.
3. Where the exterior walls adjacent to the chimney are required to be fire-rated, chimney chase construction shall confirm
to the requirements of Section R302.
AV105.3 Chimney partial removal. The chimney shall be removed in accordance with Section AV104.3.
AV105.4 Reconstruction. Reconstruction shall be in accordance with Section AV104.4 and the following:
1. The factory-built fireplace insert shall conform to UL 1482.
2. The factory-built chimney liner shall conform to UL 1777.
3. A hearth extension, where required by the fireplace insert listing, shall conform to UL 1618.
4. The transition from masonry firebox and chimney liner to the factory-built chimney and chimney chase shall be
constructed in accordance with Section AV105.5.
AV105.5 Smoke chamber-to-chimney transition. The transition from the masonry smoke chamber to the metal chimney
and chimney chase shall be in accordance with the following requirements and Figure AV105.5.
1. A 12 gauge (97 mil) thickness sheet steel transition cone shall be provided as shown in Figure AV105.5. The transition
cone shall have minimum 12 gauge (97 mil) thickness sheet steel top and bottom plates, and shall provide a smoothsurfaced transition between the flue opening at the top of the firebox and the anchor plate and metal flue. The bottom
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plate geometry shall match and allow for attachment of the factory-built insert chimney liner. The top plate geometry
shall be coordinated with the UL listed anchor plate. The transition cone shall be set in cementitious grout, and all
transition cone seams shall be continuously welded.
2. The transition cone base plate shall be anchored to the firebox masonry with not less than four 1.2-inch diameter
galvanized threaded rod anchors, as shown in Figure AV104.5. The threaded rods shall be extended to one inch below
the top of the concrete beam, shall be embedded six inches into the masonry at the firebox, and shall be set in
cementitious grout.
3. Reinforcing steel (rebar) and a concrete beam shall be constructed around the transition cone, using the cone as the
inside form in accordance with Figure AV104.5. Not less than a 1-1/2 inch clear distance shall be maintained between
rebar and the outside face of concrete.
4. The listed insert, chimney liner, chimney, and accessories shall be installed in accordance with the manufacturer's
instructions and the listing. Clearances required by the manufacturer and the listing shall be maintained.
FIGURE AV105.5
Transition from masonry smoke chamber to factory-built chimney where factory-built fireplace insert is used.

SECTION AV106 Full Reconstruction of Firebox and Chimney Using a Factory-Built Fireplace
AV106.1 Scope. This section provides prescriptive methods for complete removal of the masonry chimney and firebox, and for
reconstruction using a factory-built fireplace enclosed in a chimney chase.
AV106.2 Limitations. The following limitations apply to this section:
1. Use of these provisions is limited to chimneys occurring at the exterior walls of dwellings. Chimneys completely interior
to the dwelling are beyond the scope of this chapter.
2. Where the exterior walls adjacent to the chimney are required to be fire-rated, chimney chase construction shall confirm
to the requirements of Section R302.
AV106.3 Chimney and firebox removal. The chimney and firebox shall be completely removed.
AV106.4 Reconstruction. Reconstruction shall be in accordance with the following requirements and Figure AV106.4. Item
numbers below correspond to Figure AV106.4.
1. Existing foundation. Where a concrete footing exists, use of the concrete footing shall not be prohibited. Where the
existing footing is other than concrete, the footing shall be removed and replaced in accordance with Chapter 4.
2. Extension of existing foundation. Where required to meet dimensional requirements specified by the fireplace
manufacturer, the existing concrete footing shall be extended as shown in Figure AV106.4. Where footing extension is
required, the depth of the new footing shall match the depth of the existing foundation, however the bottom of the
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footing extension shall not be less than 12 inches below grade. The foundation extension shall be reinforced with one
No. 4 bar at the top and bottom of new concrete, and adhesive dowels to the existing footing at not more than 12
inches on center. See the applicable provisions of this code for additional requirements.
3. Non-combustible hearth extension. Where required to meet the manufacturer's requirements or fireplace listing, a
hearth extension confirming to UL 1618 shall be installed.
4. Factory-built fireplace. The factory-built fireplace shall comply with Section R1004.
5. Chimney chase stud walls. In single-story dwellings the studs shall extend full height from the foundation to the top of
the chimney chase. In two-story dwellings the studs shall extend full-height from the second floor to the top of the
chimney chase. Wood stud walls shall be constructed in accordance with Section R602. Cold-formed steel stud walls
shall be constructed in accordance with Section R603. The top of the chimney shall extend not less than three feet
above the roof and not less than two feet above the elevation of the roof or other construction within a ten foot
dimension. Where this requires that the chimney chase extend more than four feet above the highest roof elevation
immediately adjacent to the chimney, bracing of the chimney chase shall be provided in accordance with Section
AV104.6.
6. Existing wall framing. Where existing wall framing requires modification to accommodate the new fireplace opening,
framing shall be reconstructed in accordance with applicable requirements of Chapter 6.
7. Factory-built metal chimney. A listed and labeled factory-built metal chimney supplied by the fireplace manufacturer
shall be installed in accordance with the monufacturer's installation instructions and listing.
8. Stud blocking. Continuous blocking shall be installed at 4'-0" maximum vertical spacing. Blocking size shall match
studs.
9. Chimney chase connection to dwelling. The chimney chase studs shall be fastened to the existing residence exterior
wall with not less than No. 8 wood screws at 12 inches on center. The chimney chase framing shall be strapped to the
existing floor, ceiling, and roof framing with not less than two steel straps at each location. The steel straps shall be not
less than 1-1/4-inch by 33 mil in thickness, and installed on two opposing faces of the chimney chase. The steel straps
shall be fastened to steel blocking between steel studs with not less than four No. 8 sheet metal screws, or to wood
blocking between wood studs with not less than four 8d common nails. The steel straps shall be fastened to existing
wood floor, ceiling, or roof framing with minimum four 8d common nails or the existing steel framing with not less than
four No. 8 sheet metal screws.
10.Existing roof, ceiling and floor framing. Existing roof, ceiling and floor framing shall remain. Existing framing shall be resupported in accordance with applicable requirements of this code where existing support is disrupted.
11.Chimney chase. The chimney chase shall be constructed as required in item 6.
12.Chimney cap. A framed chimney cap shall be constructed at the top of the chimney chase.
13.Flue cap. Where required by the factory-built fireplace manufacturer, a flue cap shall be installed, complying with the
fireplace listing.
14.Fireblocking. Fireblocking between the chimney chase and the attic or second floor framing shall be installed as
required by Section R302.11.
FIGURE AV106.4
Components of a reconstructed fireplace and chimney with factory-built fireplace in chimney chase.
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Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
UL 103a-2005, Ountline of Investigation for Masonry Fireplace Adapters for Residential Type and Building Heating Appliance
Chimneys.

Reason: In most recent moderate to major earthquakes, widespread damage has occurred to masonry chimneys and fire
boxes. As a result, jurisdictions have needed to provide direction for repair. Following the 2014 South Napa Earthquake, FEMA
funded the writing of a recovery advisory (FEMA DR-4193-RA1) addressing recommendations for repair of earthquake
damaged chimneys and fireboxes. The recommendations were drawn in part from repair approaches developed postearthquake by the Cities of Napa, Seattle and Los Angeles. This code change makes the recovery advisory guidance available
to all jurisdictions to adopt on an as-needed basis, and permits the same approaches developed for repair to be used for the
voluntary retrofit of chimneys prior to an earthquake.
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This appendix chapter requires the construction of chimney chases even though UL listed metal chimneys are not required to
be enclosed in chases. This is done in order to return to the pre-removal enclosure geometry, allowing the wall and roof
weather-barrier systems to be returned to their pre-removal configuration. This is not meant to prohibit alternative approaches
being approved by the building official.

Cost Impact: Will not increase the cost of construction
The provisons of this appendix chapter will reduce the cost of repairing earthquake-damaged chimneys. The alternative
methods of this chapter have estimated costs from less than $1,000.00 to approximately $5,000.00, as compared to a cost of
$10,000.00 or higher for complete reconstruction of a masonry fireplace and chimney.
Analysis: A review of the standard(s) proposed for inclusion in the code, UL 103a, with regard to the ICC criteria for referenced
standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
RB372-16 :
APPENDIX VCOBEEN11680
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proponents and opponents have indicated that there are flaws in the proposal that they would like to
address in the public comment period. A generic repair without thorough examination by a qualified professional is inappropriate.
This is a good concept. Something based on this concept may be appropriate as an appendix.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Kelly Cobeen, Wiss Janney Elstner Associates, representing Federal Emergency Management Agency
and National Institute of Building Sciences Building Seismic Safety Council's Code Resource Support Committee
(KCobeen@wje.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
AV101.1 Scope. This appendix chapter provides prescriptive methods for repair of earthquake-damaged chimneys and
fireboxes in one- and two-family detached dwellings. The provisions of this chapter are also allowed to be used for preearthquake seismic retrofit of existing masonry chimneys. The use of these provisions is limited to one- and two-family
dwellings of wood or cold-formed steel light-frame construction. The provisions of this chapter are not intended to prevent use
of an engineered repair or seismic retrofit design in accordance with the International Building Code or alternative materials,
design, and methods of construction or equipment in accordance with Section R104.11.
AV101.2 Intent. The provisions of this chapter are intended to promote public safety and welfare by reducing the risk of
earthquake-induced damage, but will not necessarily prevent damage. The methods included in this chapter are not
necessarily expected to provide equivalent safety or risk reduction.
AV101.3 Repair and retrofit methods. Repair or seismic retrofit of existing masonry chimneys and fireboxes shall be in
accordance with one of the following methods:
1. Capping of the chimney at the roof or ceiling level in accordance with Section AV103,
2. Reconstruction of the chimney from the top of the smoke chamber up in accordance with Section AV104. ,
3. Reconstruction of the chimney from the top of the smoke chamber up and installation of a factory-built fireplace insert in
accordance with Section AV105, or
4. Full reconstruction of the firebox and chimney in accordance with Section AV106. ,
5. Repair in accordance with Section AV107 of chimneys otherwise conforming to the requirements of this code, or
6. Full reconstruction in accordance with the requirements of Chapter 10 of this code.
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Seismic retrofit of existing masonry chimneys and fireboxes shall be in accordance with one of the following methods:
1. Capping of the chimney at roof or ceiling level in accordance with Section AV103.
2. Reconstruction of the chimney from the top of the smoke chamber up in accordance with Section AV104,
3. Reconstruction of the chimney from the top of the smoke chamber up and installation of a factory-built fireplace insert in
accordance with Section AV105,
4. Full reconstruction of the firebox and chimney in accordance with Section AV106, or
5. Full reconstruction in accordance with the requirements of Chapter 10 of this code.
AV101.4 General Requirements. Other items of repair, retrofit, or reconstruction not specifically addressed in this chapter
shall be in accordance with applicable requirements of this code. Exterior wall coverings shall not exceed the weight limits of
Chapter 3 of this code.
AV102.1 General. The following word and term shall, for purposes of this appendix, have the meaning shown herein.
CHIMNEY CHASE. A light-frame weather enclosure surrounding a factory-built metal chimney.
AV103.1 Scope. This section provides prescriptive methods for partial removal and capping of masonry chimneys at the roof
or ceiling level.
AV103.2 Limitations. The following limitations apply Use of these provisions on a damaged chimney is limited to this section:
chimneys in which damage only occurs above the roof level. A chimney and firebox inspection indicating extent of damage shall
be submitted with the permit application.
1. Use of these provisions on a damaged chimney is limited to chimneys in which damage only occurs above the roof
level. A chimney and firebox inspection indicating extent of damage shall be submitted with the permit application.
2. Access to the interior of the firebox shall be completely closed off from the dwelling interior with an infill of gypsum
wallboard or wood structural panel sheathing, masonry, or other material permanently affixed.

AV103.3 Chimney partial removal and capping. The chimney shall be removed to a distance of eight at least seven inches
but not more than twelve inches above the highest adjacent roofing roof elevation, leaving existing roof flashing undisturbed. A
sheet metal cap of galvanized steel or stainless steel shall be provided for weather protection. The cap shall extend not less
than three inches down each side of the chimney. The cap shall be secured to the chimney with corrosion-resistant fasteners.
For a fireplace and chimney located at the dwelling interior, the chimney shall be permitted to be removed to a distance of not
more than eight inches above the top of ceiling framing or attic floor framing, capped as previously described, and the roof
opening closed in accordance with this code.
Access to the interior of the firebox shall be completely closed off from the dwelling interior with an infill of gypsum wallboard,
wood structural panel sheathing, masonry, or other material, permanently affixed.
The capped chimney shall not be used to convey products of combustion. Any flues discharging products of combustion
through the chimney being capped shall be re-routed in accordance with applicable provisions of Chapters 13, 18, and 24.
AV104.1 Scope. This section provides prescriptive methods for partial removal of the masonry chimney above the smoke
chamber-to-chimney transition, and reconstruction using a factory-built metal chimney enclosed in a chimney chase.
AV104.2 Limitations. The following limitations apply to this section:
1. Use of these provisions on a damaged chimney is limited to chimneys in which damage only occurs above the
transition from smoke chamber to chimney. A chimney and firebox inspection indicating extent of damage shall be
submitted with the permit application.
2. Use of these provisions is limited to chimneys occurring at the exterior walls of dwellings. Chimneys completely interior
to the dwelling are beyond the scope of this appendix section.
3. Where the exterior walls adjacent to the chimney are required to be fire-rated, chimney chase construction shall confirm
to the requirements of Section R302.
FIGURE AV104.3
Components of masonry fireplace with chimney reconstruction from top of smoke chamber up.
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See Section AV104.4 for numbered items.
AV104.4 Reconstruction. Reconstruction shall be in accordance with the following requirements, the factory-built chimney
manufacturer's installation instructions, and Figure AV104.3. Item numbers below correspond to Figure AV104.3.
1. Masonry firebox. The existing masonry firebox shall remain up to the top of the smoke chamber as shown in Figure
AV104.3.
2. Existing framing. Existing roof, wall, and ceiling framing shall remain. Existing framing shall be re-supported in
accordance with applicable requirements of this code where existing support is disrupted.
3. Masonry veneer. Where existing masonry veneer is disrupted, re-support and anchorage of masonry veneer shall be
provided in accordance with the requirements of this code.
4. Smoke chamber-to-chimney transition. The transition from the smoke chamber to the metal factory-built chimney shall
be in accordance with Section AV104.5.
5. Track or sill plate. Cold-formed steel track sections matching the thickness of the studs shall be provided at the bottom
of cold-formed steel chimney chase walls. Wood sill or bottom (sole) plates, having a width not less than the supported
studs, shall be provided at the bottom of wood chimney chase walls. Wood sill or bottom sole plates shall be protected
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against decay in accordance with Section R317.1. Fasteners in contact with wood sill or bottom sole plates shall be in
accordance with Section R317.3. Tracks and sill or sole plates shall be anchored to the concrete beam in accordance
Section
AV104.5
6. with
Chimney
chase
stud wall. Chimney chases shall be constructed of full-height wood studs stud walls in accordance with
Section R602 or full-height cold-formed steel studs stud walls in accordance with Section R603. Studs shall be
selected based on story clear height, but not less than eight feet, and applicable Section R301.2 wind criteria. Wood
studs shall be not less than nominal 2 inch by 3 inch and spaced not more than 12 inches on center. Cold-formed steel
studs shall be not less than 43 mil thickness by 2-1/2 inch deep and spaced not more than 12 inches on center. The
top of the chimney chase shall extend not less than three feet above the edge of roof and not less than two feet above
the maximum roof elevation, or maximum elevation of other construction located within a ten foot horizontal dimension
in any direction from the chimney. Where this requires Chimney that the chimney chase extend more than four feet
above the highest roof elevation immediately adjacent to the chimney, bracing of the chimney chase shall be provided
in accordance with Section AV104.6. The chimney chase shall be capped. roofing and flashing, where applicable, shall
be in accordance with Chapter 9 of this code.
7. Chimney chase connection to dwelling. The chimney chase studs shall be fastened to the existing dwelling exterior wall
with minimum No. 8 wood screws at 12 inches on center. The chimney chase framing shall be strapped to existing
floor, ceiling and roof framing with not less than two steel straps not less than 1-1/4 inches minimum in width and 33 mil
minimum in thickness, on two opposing sides of the chimney. The steel straps shall be fastened to steel blocking
between steel studs with minimum four No. 8 sheet metal screws, or to wood blocking between wood studs with not
less than four 8d common nails. the steel straps shall be fastened to existing wood floor, ceiling or roof framing with not
less than four 8d common nails, or to existing steel framing with not less than four No. 8 sheet metal screws.
8. Factory-built metal chimney. Factory-built metal chimneys shall be in accordance with UL 103, sized in accordance with
Section R1003.15, and installed in accordance with Section R1005.
9. Flue cap. Where required by the metal chimney manufacturer, a flue cap shall be installed, complying with the metal
chimney's listing.
9. Fireblocking Fire blocking. Fireblocking Fire blocking between the chimney chase and the attic shall be installed
provided as required by Section R302.11.
AV104.5 Smoke chamber-to-chimney transition. The transition from the masonry smoke chamber to the factory-built metal
chimney and chimney chase shall be in accordance with the factory-built chimney manufacturer's installation instructions, the
following requirements and Figure AV104.5.
1. A 12 gauge (97 mil) minimum thickness galvanized sheet steel transition cone shall be provided, as shown in Figure
AV104.5. The transition cone shall have minimum 12 gauge (97 mil) thickness sheet steel top and bottom plates, and
shall provide a smooth-surfaced transition between the flue opening at the top of the firebox and the masonry fireplace
adapter anchor plate and metal factory-built flue. The bottom plate geometry shall match the opening geometry at the
top of the smoke chamber, and the top plate geometry shall be coordinated with the UL listed anchor plate masonry
fireplace adapter. The transition cone shall be set in cementitious grout, and all transition cone seams shall be
continuously welded.
2. The transition cone base plate shall be anchored to the firebox masonry with not less than four 1/2-inch diameter
galvanized threaded rod anchors, as shown in Figure AV104.5. The threaded rods shall be extended to one inch below
the top of the concrete beam, shall be embedded six inches into masonry at the firebox, and shall be set in cementitious
grout.
3. Reinforcing steel (rebar) and a concrete beam shall be constructed around the transition cone, using the cone as the
inside form in accordance with Figure AV104.5. Not less than a 1-1/2-inch clear distance shall be provided between the
rebar and outside face of concrete.
4. Mineral insulation shall be installed on top of the transition cone top plate as shown in Figure AV104.5 where required
by the anchor plate manufacturer.
5. A fireplace adapter (chimney anchor plate), tested in accordance with UL 103a, shall be installed in accordance with
the manufacturer's installation instructions.
4. A masonry fireplace adapter, tested in accordance with UL 103A and listed for use with the specific factory-built
chimney, shall be installed in accordance with the manufacturer's installation instructions.
FIGURE AV104.5
Masonry smoke chamber to chimney and chimney chase transition.

2016 ICC PUBLIC COMMENT AGENDA

Page 2017

AV104.6 Chimney chase bracing to roof. Where bracing of chimney chase stud walls extend more than four feet above the
highest roof elevation immediately adjacent to the chimney chase is required by Section AV104.4, Item 6, the bracing shall be
provided in accordance with this section. The bracing shall be connected to the chimney chase in the upper third of the
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chimney chase clear height above the roof (H), in accordance with Figures AV104.6(1) and AV104.6(2). Bracing steel angles
not less than 2-1/2x2-1/2x1/4-inch shall be provided at not less than two locations. The bracing slope shall be no less than 30
degrees and not more than 60 degrees from vertical.
AV105.2 Limitations. The following limitations apply to this section:
1. Use of these provisions on a damaged chimney is limited to chimneys in which damage only occurs above the
transition from smoke chamber to chimney. A chimney and firebox inspection indicating extent of damage shall be
submitted with the permit application.
2. Use of these provisions is limited to chimneys occurring at the exterior wall of dwellings. Chimneys completely interior
to the dwelling are beyond the scope of this chapter.
3. Where the exterior walls adjacent to the chimney are required to be fire-rated, chimney chase construction shall confirm
to the requirements of Section R302.
AV105.5 Smoke chamber-to-chimney transition. The transition from the masonry smoke chamber to the metal factory-built
chimney and chimney chase shall be in accordance with the following requirements and Figure AV105.5.
1. A 12 gauge (97 mil) thickness minimum galvanized sheet steel transition cone shall be provided as shown in Figure
AV105.5. The transition cone shall have minimum 12 gauge (97 mil) thickness sheet steel top and bottom plates, and
shall provide a smooth-surfaced transition between the flue opening at the top of the firebox and the anchor plate
masonry fireplace adapter and metal factory-built flue. The bottom plate geometry shall match and allow for attachment
of the factory-built insert chimney liner. The top plate geometry shall be coordinated with the UL listed anchor plate
masonry fireplace adapter. The transition cone shall be set in cementitious grout, and all transition cone seams shall be
continuously welded.
2. The transition cone base plate shall be anchored to the firebox masonry with not less than four 1.2-inch diameter
galvanized threaded rod anchors, as shown in Figure AV104.5. The threaded rods shall be extended to one inch below
the top of the concrete beam, shall be embedded six inches into the masonry at the firebox, and shall be set in
cementitious grout.
3. Reinforcing steel (rebar) and a concrete beam shall be constructed around the transition cone, using the cone as the
inside form in accordance with Figure AV104.5. Not less than a 1-1/2 inch clear distance shall be maintained between
rebar and the outside face of concrete.
4. The listed insert, chimney liner, chimney, and accessories shall be installed in accordance with the manufacturer's
instructions and the listing. Clearances required by the manufacturer and the listing shall be maintained.
FIGURE AV105.5
Transition from masonry smoke chamber to factory-built chimney where factory-built fireplace insert is used.
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AV106.2 Limitations. The following limitations apply Use of these provisions is limited to chimneys occurring at the exterior
walls of dwellings. Chimneys completely interior to the dwelling are beyond the scope of this section: .
1. Use of these provisions is limited to chimneys occurring at the exterior walls of dwellings. Chimneys completely interior
to the dwelling are beyond the scope of this chapter.
2. Where the exterior walls adjacent to the chimney are required to be fire-rated, chimney chase construction shall confirm
to the requirements of Section R302.
AV106.4 Reconstruction. Reconstruction shall be in accordance with the factory-built fireplace manufacturer's installation
instructions, the following requirements and Figure AV106.4. Item numbers below correspond to Figure AV106.4.
1. Existing foundation. Where a An existing concrete footing exists, use of foundation in good condition shall be permitted
to be retained and incorporated into the concrete footing shall not be prohibited new construction. Where the existing
footing is other than concrete, the footing shall be removed and replaced in accordance with Chapter 4.
2. Extension of existing foundation. Where required to meet dimensional requirements specified by the fireplace
manufacturer, the existing concrete footing shall be extended as shown in Figure AV106.4. Where footing extension is
required, the depth of the new footing shall match the depth of the existing foundation, however the bottom of the
footing extension shall not be less than 12 inches below grade. The foundation extension shall be reinforced with one
No. 4 bar at the top and bottom of new concrete, and adhesive dowels to the existing footing at not more than 12
inches on center. See the applicable provisions of this code for additional requirements.
3. Non-combustible hearth extension. Where required to meet the manufacturer's requirements or fireplace listing, a
hearth extension confirming to listed and labeled in accordance with UL 1618 shall be installed.
4. Factory-built fireplace. The factory-built fireplace shall comply with Section R1004.
5. Chimney chase stud walls. In single-story dwellings the studs shall extend full height from the foundation to the top of
the chimney chase. In two-story dwellings the studs shall extend full-height from the second floor to the top of the
chimney chase. Wood stud walls shall be constructed in accordance with Section R602. Cold-formed steel stud walls
shall be constructed in accordance with Section R603. The top of the chimney shall extend not less than three feet
above the roof and not less than two feet above the elevation of the roof or other construction within a ten foot
dimension. Where this requires that the chimney Chimney chase extend more than four feet above the highest roof
elevation immediately adjacent to the chimney, bracing of the chimney chase shall be provided in accordance with
Section AV104.6 AV104.6.Where the exterior walls adjacent to the chimney are required to be fire-rated, chimney
chase stud walls shall comply with Section R302. The chimney chase shall be capped. Roofing and flashing, where
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applicable, shall be in accordance with Chapter 9 of this code.
6. Existing wall framing. Where existing wall framing requires modification to accommodate the new fireplace opening,
framing shall be reconstructed in accordance with applicable requirements of Chapter 6.
7. Factory-built metal chimney. A listed and labeled factory-built metal chimney supplied by the fireplace manufacturer
shall be installed in accordance with the monufacturer's installation instructions and listing.
8. Stud blocking. Continuous blocking shall be installed at 4'-0" maximum vertical spacing. Blocking size shall match
studs.
9. Chimney chase connection to dwelling. The chimney chase studs shall be fastened to the existing residence exterior
wall with not less than No. 8 wood screws at 12 inches on center. The chimney chase framing shall be strapped to the
existing floor, ceiling, and roof framing with not less than two steel straps at each location. The steel straps shall be not
less than 1-1/4-inch minimum by 33 mil minimum in thickness, and installed on two opposing faces of the chimney
chase. The steel straps shall be fastened to steel blocking between steel studs with not less than four No. 8 sheet
metal screws, or to wood blocking between wood studs with not less than four 8d common nails. The steel straps shall
be fastened to existing wood floor, ceiling, or roof framing with minimum four 8d common nails or the existing steel
framing with not less than four No. 8 sheet metal screws.
10.Existing roof, ceiling and floor framing. Existing roof, ceiling and floor framing shall remain. Existing framing shall be resupported in accordance with applicable requirements of this code where existing support is disrupted.
11.Chimney chase. The chimney chase shall be constructed as required in item 6.
12.Chimney cap. A framed chimney cap shall be constructed at the top of the chimney chase.
13.Flue cap. Where required by the factory-built fireplace manufacturer, a flue cap shall be installed, complying with the
fireplace listing.
11.Fireblocking Fire blocking. Fireblocking Fire blocking between the chimney chase and the attic or second floor framing
shall be installed provided as required by Section R302.11.
FIGURE AV106.4
Components of a reconstructed fireplace and chimney with factory-built fireplace in chimney chase.
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SECTION AV107 PARTIAL REPAIR OF MASONRY CHIMNEY USING NEW MASONRY CONSTRUCTION
AV107.1 Scope The section provides criteria for identifying existing masonry chimneys for which partial repair with new
masonry construction is permitted.
AV107.2 Limitations The following limitations apply to this section:
1. use of the provisions of this section on a damaged chimney is limited to chimneys in which damage only occurs above the
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smoke chamber to chimney transition. A chimney and firebox inspection indicating extent of damage shall be submitted with the
permit application.
2. Use of the provisions of this section is limited to chimneys for which existing construction to remain is verified to be in
accordance with the requirements of this code for new construction. Such verification shall include but not be limited to:
a. Verification that reinforcing and grout conform to the requirements of Section R1003.3, and
b. Verification that seismic anchorage conforms to the requirements of Section R1003.4, including connection of straps to each
floor, ceiling and roof, and embedment of the straps into grout.
AV107.3 Repair Existing damaged construction shall be removed and shall be reconstructed in accordance with the
requirements of this code for new construction. Deteriorated mortar in masonry to remain shall be repointed.
Commenter's Reason: This public comment modifies the originally submitted proposal in response to comments and
concerns voiced by NAHB, UL, NCSEA and masonry industry representatives. While this has resulted in a number of
modifications, many are editorial in nature and the modified proposal does not vary significantly in technical content from
the originally submitted proposal. Some of the primary modifications include:
General - Terminology has been revised for consistency with common industry terms. A broad requirement to comply with the
minufacturer's installation instructions has been added for all factory-built components.
AV101.1 - For clarity, it is noted that either engineered design in accordance with the IBC or alternate methods of construction
can be provided. While this is always true, it was decided that this should be emphasized at the beginning of this chapter. Use
of an engineered design will make available additional approaches to repair or retrofit, including some more consistent with
historic preservation objectives. The details of these additional engineered approaches fall beyond what can be incorporated in
a prescriptive code such as the IRC.
AV101.3 - For clarity, available methods for repair and for retrofit have been differentiated. In response to masonry industry
concerns, partial or full reconstruction using masonry rather than light-frame construction have been incorporated.
AV103.2 - The requirement that the firebox be blocked when the chimney is capped has been relocated to AV103.3.1.
AV103.3 - A range of chimney heights above the roof is permitted to provide reasonable tolerances. The option to remove
interior chimneys to a ceiling or attic floor has been added.
AV103.3.1 - this provision is relocated from AV103.2.
AV103.3.2 - This provision is added to address circumstances where combustion products from heaters or other appliances are
routed through the existing masonry chimney and must be relocated as part of the repair or retrofit work.
AV104.2, Item 3 - Relocated to AV 104.4, Item 6.
AV104.4, Item 6 - Third from last sentence is relocated to AV104.6. Last sentence is relocated from AV104.2.
AV104.4, Item 8 - Factory-built chimney sizing in accordance with Section R1003.15 has been added for completeness.
AV104.4, Item 9 - Discussion of flue cap is deleted as this will be part of the listed factory-built chimney.
AV104.5, Item 4 - Discussion of insulation is deleted. If required, this will be part of the manufacturer's installation instructions.
AV104.5, Item 5 - Clarifies that the masonry fireplace adapter much be listed for use with the specific factory-built chimney to be
used.
AV104.6 - First sentence is relocated from AV104.4, Item 6.
AV105.2, Item 3 - Relocated to AV104.4, Item 6.
AV106.2, Item 2 - Relocated to AV 106.4, Item 6.
AV106.4, Item 1 - Editorially revised.
AV106.4, Item 5 - Third sentence from last relocated from AV106.2.
AV106.4, Item 11 - Deleted because redundant.
AV106.4, Item 12 - Relocated to AV106.4, Item 6.
AV106.4, Item 13 - Deleted as cap will be part of factory-built fireplace assembly.
AV107 - This section is added in response to concerns raised by the masonry industry. It permits partial reconstruction of the
chimney above the top of firebox to chimney transition, provided that the existing construction to remain can be verified to be in
accordance with current code requirements. The verification includes items important to seismic performance. Limited openings
in existing construction are anticipated to be required to permit verification
In recent moderate to major earthquakes, widespread damage has occurred to masonry chimneys and fireboxes. As a result,
jurisdictions have needed to provide direction for repair of earthquake-damaged chimney and fire boxes. Following the
moderate 2014 South Napa Earthquake, inspections revealed that over 1000 masonry chimneys suffered some form of
collapse or significant damage. What made this earthquake damage unique was that many of these same chimneys had
suffered the very same damage in the 2000 Yountville Earthquake and had been repaired to their original condition after that
event. One of the observations of a FEMA-funded study on building performance was that simple repair of earthquake
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sensitive items such as heavy masonry chimneys was to doom these components to failure in future earthquakes. Further,
recent environmental regulations on the use of fireplaces has led many homeowners to ask about capping and abandoning
their fireplaces. To address these concerns, FEMA funded the development and publication of a Recovery Advisory (FEMA P1024) addressing recommendations for repair of earthquake damaged chimneys and fireboxes. This code change is
drawn from that Recovery Advisory.
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RB373-16
Appendix V (New), AV101 (New), AV102 (New), AV103 (New)
Proposed Change as Submitted
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American Chemistry
Council (jcrandell@aresconsulting.biz)
2015 International Residential Code
Add new text as follows:
APPENDIX V
ALTERNATIVE INSULATION R-VALUES AND VAPOR
RETARDER APPLICATIONS FOR ABOVE-GRADE WOOD-FRAME WALLS

SECTION AV101 GENERAL
AV101.1 General. Insulation component R-value alternatives to those specified in Table N1102.1.2 and vapor retarder
application alternatives to those specified in Section R702.7 for above-grade wood-frame walls shall comply with Table
AV101.1, or Sections AV102 and AV103.
TABLE AV101.1
VAPOR RETARDER AND INSULATION COMPONENT R-VALUE ALTERNATIVES
FOR ABOVE-GRADE WOOD FRAME WALLS
CLIMATE WALL INSULATION MINIMUM
VAPOR RETARDER APPLICABILITY e,f
ZONE

COMPONENTS
a,b,c,d

(cavity +
continuous)
Insulation R-value
Cavity Continuous

STUD
SIZE

Vapor Retarder Class
Class I
Class
II
Cavity Insulation Permeance Greater than 1.5 Perms
1,2
13
0
2x4
NA
NA
0
8.5
3,4,5
20
0
2x6
See Table AV103(1)
15
3.4
2x4
AS
AS
(Climate Zone 5
13
4.3
only)
0
13.2
6
30
0
2x8
See Table AV103.1(1)
20
4.8
2x6
AS
AS
15
8.5
2x4
13
9.6
0
18.7
7,8g
30
0
2x8
See Table AV 103.1(1)
20h
4.8h
2x6
AS
AS
15
8.5
2x4
13
9.6
0
18.7
Cavity Insulation Less Than or Equal to 1.5 Perms at Installed Thickness
1,2
13
0.0
2x4
NA
NA
5
4.5
3
6.0
3,4,5
20
0.0
2x6
ASi
ASi
(Climate Zone 5
16
3.0
2x4
only)
12
4.8
8
7.2
4
10.0
6,7,8g
38
0.0
2x6
ASi
ASi
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AS

AS
(except R-15+3.4ci in Climate Zone 5 not
permitted)
See Table AV103.1(2)
AS

See Table AV103.1(2)

AS
AS

i

ASi

ASi
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20
17
13
5

4.8
7.5
9.6
14.8

2x4

a. Table component R-value combinations comply with Table N1102.1.4 and are based on calculation in accordance with
Section AV102 with wood studs spaced at 16 inches on center (framing factor of 25%). Interpolation of cavity and continuous
insulation component R-values shall be prohibited.
b. Cavity and continuous insulation components, where included, shall be combined as indicated in the table. An R-value of
zero '0' indicates that either no continuous insulation or no cavity insulation is required.
c. Indicated R-values for continuous insulation are minimums that can be exceeded where product availability results in the
installation of greater R-values. Where R-values for continuous insulation are shown as '0' for cases with cavity insulation
greater than 1.5 perms, any increase in the continuous insulation R-value shall comply with Table AV103.1(2).
d. Where insulation components are continuous insulation only (no cavity insulation), a separate vapor retarder shall not be
required where the water vapor permeance of the continuous insulation product or a continuous material layer towards the
interior side of the continuous insulation is not greater than 1 perm.
e. NA -- vapor retarder not applicable to the indicated Climate Zone.
f. AS -- acceptable solution deemed to comply with Sections AV102 and AV103 for the indicated vapor retarder and wall
insulation condition.
g. Where the site-specific heating degree day value is greater than 16,200 (65°F basis) [9,000 (18°C basis)], a design shall be
required to determine an acceptable solution.
h. For applications in Climate Zone 7 where the heating degree day value (65°F basis) exceeds 9,900 and in Climate Zone 8,
the minimum amount of continuous insulation shall be increased to R-7.0ci and R-10.0ci, respectively. Alternatively, closed-cell
spray foam applied to not less than R-7 to the interior face of the exterior sheathing plus additional cavity insulation to achieve
a total cavity insulation component R-value of R-20 shall be provided.
i. Where the cavity insulation permeance at the installed thickness is not greater than 1 perm, or where the continuous
insulation permeance is not greater than 1 perm, a vapor retarder as indicated in the table shall not be required.
SECTION AV102 ALTERNATE R-VALUE SOLUTIONS
AV102.1 Alternate R-value solutions (calculation method). Alternate component insulation R-values shall be determined in
accordance with this section for above-grade wood frame walls.
AV102.2 Criteria. Alternate R-value solutions shall result in a total assembly U-factor that does not exceed the maximum Ufactors required in Table N1102.1.4 except as determined in accordance with Section N1102.1.5. The U-factor calculation
method shall comply with Section AV102.2.
AV102.3 Calculation method. The method of calculation of U-factors for an alternate R-value assembly shall be the parallelpath method in accordance with Chapter 27 of the ASHRAE Handbook of Fundamentals or an other approved method. All of
the following R-values for insulation components and other materials in the assembly shall apply:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Cavity insulation component R-value shall comply with Section N1101.10.4.
Continuous insulation component R-value shall comply with Section N1101.10.4.
Exterior air-film shall be R-0.17.
Interior air-flim shall be R-0.68.
Cladding R-value shall be based on an approved source. Where cladding is insulated siding, the R-value shall comply
with Section N1101.10.4.
Exterior sheathing shall be R-0.62 for 7/16 inch OSB or other sheathing material having a R-value based on an
approved source.
Airspace R-value shall comply with Appendix A, Section 9.4 and Addendum AC of ASHRAE 90.1.
Wood framing (headers & studs) shall be R-1.25 per inch for spruce-pine-fir wood framing or R-value data from an
approved source for other species of wood or for engineered wood framing.
Interior finish shall be R-0.45 for 1/2 inch gypsum board or other material with R-value based on an approved source.
SECTION AV103 INSULATION PLACEMENT AND WATER VAPOR CONTROL

AV103.1 Insulation placement and water vapor control. The location and properties of insulation components, vapor
retarders, and other material layers on the wall assembly shall comply with Table AV103.1(1) or Table AV103.1(2). Alternatively,
the wall assembly shall be designed in accordance with accepted engineering practice for hygrothermal analysis.
TABLE AV103.1(1)
MINIMUM WATER VAPOR PERMEANCE (WVP)
FOR MATERIAL LAYERS LOCATED ON THE EXTERIOR SIDE OF WALL STUDS a,b,c
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CLIMATE ZONE
1
2
3
4
5
6
7
d
8

Class I Vapor Retarder
Class I not applicable
Class I not applicable
Class I not applicable
0.5 perm (Marine 4 only)
otherwise Class I not applicable
0.5 perm
1 perm
1 perm
1.5 perm

Class II Vapor Retarder
Class II not applicable
Class II not applicable
No minimum WVP
0.5 perm

Class III Vapor Retarder
No minimum WVP
No minimum WVP
No minimum WVP
3 perm

3 perm
5 perm
15 perm
Not permitted

5 perm
15 perm
Not permitted
Not permitted

2
For SI: 1 perm = 57.2 ng/s-m -Pa
a. The WVP of materials on the exterior side of the wall studs shall be determined, for the purpose of compliance with this
table, using Method A ('dry cup') or Method B ('wet-cup') of ASTM E96.
b. Where there is more than one layer to the exterior side of wall studs, the net WVP of the layers comprising the exterior wall
covering assembly, excluding vented claddings, shall be determined using the following equation:
Net WVP = 1/[1/perm1 + 1/perm2 + 1/perm3 + 1/permX....],

Equation AV-1

where,
Net WVP is in units of perms and
'permX' is the WVP of each individual layer, exterior to the wall studs.
Perm ratings for each material layer shall be based on approved test data representative of the actual product, including all
component layers of composite products.
c. As an alternative to Table AV103.1(2), exterior continuous insulation of any thickness shall comply with this table and shall
be considered in accordance with note b.
d. The WVP requirement for Climate Zone 8 is based on a maximum 16,200 heating degree days (65°F basis) [9,000 heating
degree days (18°C basis)]. Where this heating degree day limit is exceeded, a design shall be required to determine the
minimum required water vapor permeance for materials on the exterior side of the assembly.
TABLE AV103.1(2)
MINIMUM INSULATION RATIO FOR WOOD-FRAME WALLS WHERE EXTERIOR CONTINUOUS INSULATION (ci) IS
USED a,b,c
CLIMATE ZONE MAXIMUM HEATING Class I Vapor Retarder Class II Vapor Retarder Class III Vapor Retarder
DEGREE DAYS
(65°F basis)
1
Class I not permitted
Class II not permitted
R-2ci minimum
2
Class I not permitted
Class II not permitted
R-2ci minimum
3
3,600
Class I not permitted
R-2ci minimum
R-2ci minimum
4
5,400
Class I not permitted
R-2ci minimum
0.2
5
7,200
0.2
0.2
0.35
6
9,000
0.2
0.2
0.5
7
12,600
0.35
0.35
0.8
8d
16,200d
0.5
0.5
1.1
For SI: 1 heating degree day (65°F basis) = 0.56 heating degree days (18°C basis)
a. Insulation ratio is the exterior continuous insulation R-value divided by the cavity insulation R-value.
b. Interpolation of insulation ratios using a site-specific heating degree day value shall be permitted.
c. In addition to the vapor retarder, spray foam with a permeance not greater than 1.5 perms at the installed thickness and
applied to the interior side of wood structural panels, fiberboard, insulating sheathing or gypsum board, complies with the
insulation ratio requirement provided that the spray foam R-value plus continuous insulation R-value, if any, meets or exceeds
the R-value requirement for continuous insulation using the tabulated insulation ratios.
d. The minimum insulation ratios for Climate Zone 8 are based on a maximum 16,200 heating degree days (65°F basis) [9,000
heating degree days (18°C basis)]. Where this heating degree day limit is exceeded, a design shall be required to determine
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the minimum required insulation ratio.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
TO BE ADDED TO APPENDIX AV ONLY;
ASHRAE 90.1 - 2013

Energy Standard for Buildings Except Low-Rise Residential Buildings

Reason:
This proposal provides a prescriptive application (Section AV101) of water vapor retarders corresponding with a variety of
insulation strategies to provide a simple and reliable means of addressing the important inter-relationship between the energy
code (Chapter 11) and building code (Section R702.7) for energy efficiency and water vapor control. This prescriptive "menudriven" approach (Table AV101.1) is coupled with a transparent and flexible design method to determine assembly U-factors for
energy code compliance (Section AV102) and insulation ratios or permeance requirements for water vapor control purposes
(Section AV103). Thus, a full gambit of non-material-biased prescriptive solutions and alternative solutions are made available
to code users. Builders, designers and code officials will be able to readily achieve or verify code compliant wall assemblies in
a coordinated and reliable fashion. The proposal is offered as an informative appendix that is adoptable at the election of
individual states and answers the call for simplicity yet comprehensive and effective solutions with essentially unlimited
flexibility to optimize wall assemblies to meet a particular need or preference. It is based on and informed by an extensive
review and analysis of available data, codes, and practices in the United States and in Canada (ABTG, 2015).
The builder or designer is able to select a wall (2x4, 2x6, or 2x8) with cavity insulation only of any material type (of low or high
permeance) and a variety of vapor retarders suitable to the climate zone with simple verifiation of exterior permeance as
needed to avoid moisture problems. Similarly, a wall with cavity insulation plus continuous insulation may be selected using a
variety of exterior insulation and cavity insulation materials (again of high or low permeance), each with a specified vapor
retarder condition which can be met with a variety of vapor retarder material options. Finally, solutions with exterior insulation
only are also provided without material preference, accommodating all types. For cases not addressed in the prescriptive
Table AV101.1, including unique designs, Sections AV102 and AV103 provide a means to develop consistent and equivalent
alternate solutions using hygrothermal analysis or a simple design procedure. Several ways of optimizing walls for code
compliance and cost-effectiveness are provided while giving assurance (particularly where the code is currently silent) of
reliable performance and avoidance of designs that have increased potential of moisture problems.
This proposal fills a number of "gaps" in the code that can lead to unforseen and avoidable moisture problems due to a lack of
guidance and appropriate limits to practice. For example, the IRC is currently silent on the matter of coordinating the use of
vapor retarders with the vapor permeance of materials on the exterior side of the assembly. Yet, the minimum vapor permeance
of exterior materials is known to be important factors in the control of water vapor. Similarly, the IRC does not specify minimum
continuous insulation R-values (or insulation ratios) for walls with Class I or II vapor retarders, although the importance of such
is well known and currently practiced with success in Canada. These "gaps" in the IRC have become increasingly important
with advancements to the energy code (Chapter 11) as well as changes to many common material types used to construct wall
assemblies of all types that otherwise can lead to unintended and avoidable consequences. The wall and its component parts
must be viewed as a system to achieve reliable performance consistently and this proposal provides a straightforward means of
doing so.
While Table AV101 provides a simple prescriptive "look-up" procedure suitable to selection of a wide variety of wall assemblies
and materials, Tables AV102 and AV103 do require some modest homework to provide assurance of adequate moisture control
(i.e., there is "no free lunch"). Example applications of the design methodology represented in Tables AV103.1(1) and
AV103.1(2) are as follows:
TABLE AV103.1(1):
Given: Assume the energy code requires minimum R-20 cavity insulation and the product used is vapor permeable (e.g.,
fiberglass, cellulose, etc.). Also assume that 7/16" OSB sheathing is used (typical wet cup vapor permeance of ~3.8 perms)
together with a 10 perm building wrap and a vented cladding (e.g., anchored brick veneer, vinyl siding, etc.).
Find: What Class of interior vapor retarder is permitted for use with this assembly in Climate Zone 5?
Solution: First, determine the net vapor permeance of the exterior material layers (excluding the vented cladding) in
accordance with footnote 'b' of Table AV103.1(1). Thus, net permeance = 1/[(1/3.8)+1/(1/10)] = 1/0.36 = 2.75 perm. This is
just under the 3 perm required by Table AV103.1(1) for Climate Zone 5 for use with a Class II vapor retarder. Thus, a Class
I vapor retader is required. However, there are alternatives. For example, one could use a sheathing product with a
minimum vapor permeance of 4.3 perms or greater (e.g., 1/2" plywood, fiberboard, etc.) which would result in a net vapor
permeance of 3.0 perms or greater, allowing use of a Class II vapor retarder. Alternatively, the ~3.8 perm (or greater) OSB
can be used with a house wrap material of 15 perms or more instead of 10 perm house wrap as initially tried and this
adjustment will allow use of a Class II vapor retarder in Climate Zone 5. Using a non-vented cladding will require similar
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adjustments to achieve compliance. This check only needs to be done one time for a given assembly of a specific
combination of materials and then it can be used multiple times without repeating the check (kind of a like a standard
detail).
TABLE AV103.1(2):
Given: Assume the energy code requires R20+5ci (2x6 wall with R-20 cavity insulation and R5 continuous insulation).
Find: What is the maximum (coldest) permissible climate zone for this wall when using a Class I, II, or III vapor retarder?
Solution: First, determine the insulation ratio, Re/Ri = 5/20 = 0.25. In accordance with Table AV103(2), the
maximum/coldest Climate Zone is 6 with a Class I or II vapor retarder and Climate Zone 4 with a Class III vapor retarder.
The use of each of these assemblies can be extended into a portion of the next greater climate zone by use of a sitespecific heating degree day value in accordance with footnote 'b' of Table AV103.1(2).
Thus, multiple alternative solutions (beyond the many already provided prescriptively in Table AV101) can be quickly and
effectively developed using Tables AV103.1(1) or AV103.1(2). These alternate assemblies can then be easily evaluated for
energy code compliance following the requirements in Section AV102.
To demonstrate compliance of the prescribed assemblies in Table AV101 with the required U-factors in the energy code
(Chapter 11), the following example U-factor calculations are provided:
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Bibliography:
ABTG (2015). "Assessment of Water Vapor Control Methods for Modern Insulated Light-Frame Wall Assemblies", Research
Report No. ABTG-1410-03, Applied Building Technology Group, LLC, www. appliedbuildingtech.com/rr/1410-03

Cost Impact: Will not increase the cost of construction
This proposal improves clarity and effectiveness of code compliance and provides many options for doing so, such that there is
no cost impact to construction other than some minimal effort (if not using one of the prescriptive solutions in AV101) to identify
a compliant solution. Alternative solutions also are recognized and not excluded. Thus, no cost impact is anticipated and
reduction of long-term costs due to improved resiliency and avoided moisture problems is expected.
RB373-16 :
APPENDIX VCRANDELL13318
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is a need for this flexibility in the code however, this information should be put in a standard where the
subject can be vetted by people who really know about the details of the subject.
Assembly Motion:
Online Vote Results:
Support: 29.29% (58) Oppose: 70.71% (140)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
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AV101.1 General. Insulation component R-value alternatives R-values to those specified in Table N1102.1.2 and vapor
retarder application alternatives to those applications specified in Section R702.7 for above-grade wood-frame walls shall
comply be combined in accordance with Table AV101.1, or Sections AV102 and AV103.
TABLE AV101.1
VAPOR RETARDER AND PRESCRIPTIVE INSULATION COMPONENT R-VALUE COMBINATIONS FOR ABOVE-GRADE
WOOD FRAME WALLS
CLIMATE ZONE

1,2

3,4

4 Marine

5

6

7

VAPOR RETARDER
(on interior side of wall)
Class I
Class II
Class III
Class I
Class II
Class III
Class I
Class II
Class III
Class I
Class II
Class III
Class I
Class II
Class III
Class I
Class II
Class III

WALL INSULATION COMPONENTS (R-value)
2X4 WALLS
2X6 WALLS
Cavity
Continuous
Cavity
Continuous
NP
NP
NP
NP
NP
NP
NP
NP
13
0
NP
NP
NP
NP
13
5
20
0
13
5
20
0
13
5
20
0
13
5
20
0
a
b
13
5
20
0 or 3.75
13
5
20
0
13
5
20
0
a
b
13
5
20
0 or 7.5
13
10
20
5
13
10
20
5
b
13
10
20
11.25
c
13
10
20
7 or 5
c
13
10
20
7 or 5
b
13
10
20
15

NP - Not permitted
a. In lieu of continuous insulation, vented cladding over wood structural panels, fiberboard, or gypsum sheathing shall be
permitted.
b. In lieu of continuous insulation, spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the
interior cavity side of wood structural panels, fiberboard, insulating sheathing, or gypsum is deemed to meet the continuous
insulation requirement where the spray foam R-value meets or exceeds the specified continuous insulation R-value.
c. R-5 continuous insulation on 2x6 walls with R-20 cavity insulation shall be permitted in Climate Zone 7 where heating degree
days do not exceed 10,200.
AV101.1
VAPOR RETARDER AND INSULATION COMPONENT R-VALUE ALTERNATIVES
FOR ABOVE-GRADE WOOD FRAME WALLS
CLIMATE WALL INSULATION MINIMUM
VAPOR RETARDER APPLICABILITY e,f
ZONE

COMPONENTS
a,b,c,d

(cavity +
continuous)
Insulation R-value
Cavity Continuous

STUD
SIZE

Vapor Retarder Class
Class I
Class
II
Cavity Insulation Permeance Greater than 1.5 Perms
1,2
13
0
2x4
NA
NA
0
8.5
3,4,5
20
0
2x6
See Table AV103(1)
15
3.4
2x4
AS
AS
(Climate Zone 5
13
4.3
only)
0
13.2
6
30
0
2x8
See Table AV103.1(1)
20
4.8
2x6
AS
AS
15
8.5
2x4
13
9.6
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0
18.7
30
0
2x8
See Table AV 103.1(1)
20h
4.8h
2x6
AS
AS
15
8.5
2x4
13
9.6
0
18.7
Cavity Insulation Less Than or Equal to 1.5 Perms at Installed Thickness
1,2
13
0.0
2x4
NA
NA
5
4.5
3
6.0
3,4,5
20
0.0
2x6
ASi
ASi
(Climate Zone 5
16
3.0
2x4
only)
12
4.8
8
7.2
4
10.0
6,7,8g
38
0.0
2x6
ASi
ASi
20
4.8
17
7.5
2x4
13
9.6
5
14.8
7,8

g

See Table AV103.1(2)

AS
ASi

ASi

ASi

a. Table component R-value combinations comply with Table N1102.1.4 and are based on calculation in accordance with
Section AV102 with wood studs spaced at 16 inches on center (framing factor of 25%). Interpolation of cavity and continuous
insulation component R-values shall be prohibited.
b. Cavity and continuous insulation components, where included, shall be combined as indicated in the table. An R-value of
zero '0' indicates that either no continuous insulation or no cavity insulation is required.
c. Indicated R-values for continuous insulation are minimums that can be exceeded where product availability results in the
installation of greater R-values. Where R-values for continuous insulation are shown as '0' for cases with cavity insulation
greater than 1.5 perms, any increase in the continuous insulation R-value shall comply with Table AV103.1(2).
d. Where insulation components are continuous insulation only (no cavity insulation), a separate vapor retarder shall not be
required where the water vapor permeance of the continuous insulation product or a continuous material layer towards the
interior side of the continuous insulation is not greater than 1 perm.
e. NA -- vapor retarder not applicable to the indicated Climate Zone.
f. AS -- acceptable solution deemed to comply with Sections AV102 and AV103 for the indicated vapor retarder and wall
insulation condition.
g. Where the site-specific heating degree day value is greater than 16,200 (65°F basis) [9,000 (18°C basis)], a design shall be
required to determine an acceptable solution.
h. For applications in Climate Zone 7 where the heating degree day value (65°F basis) exceeds 9,900 and in Climate Zone 8,
the minimum amount of continuous insulation shall be increased to R-7.0ci and R-10.0ci, respectively. Alternatively, closed-cell
spray foam applied to not less than R-7 to the interior face of the exterior sheathing plus additional cavity insulation to achieve
a total cavity insulation component R-value of R-20 shall be provided.
i. Where the cavity insulation permeance at the installed thickness is not greater than 1 perm, or where the continuous
insulation permeance is not greater than 1 perm, a vapor retarder as indicated in the table shall not be required.
Commenter's Reason: The energy committee recognized the value of the flexibility that the RB373 proposal provides, but
expressed concern generated from confusion created by some of the testimony on the floor. None of the testimony identified a
technical error, but instead was effective in casting doubt. Conversely, support from the floor indicated the clear need for code
officials and code users to deal with and understand the appropriate combination of insulation and vapor retarders for effective
moisture control as addressed in RB373 (offered as a useful non-mandatory appendix). Furthermore, the technical basis of this
proposal is far from unfounded. It represents a consensus of knowledge drawn from and based on a thorough reconciliation of
findings from numerous sources of data and experience documented in the literature by various experts and 30 years of code
development in the US and Canada, including also results from the monitoring of many actual occupied buildings. The basis for
the proposed provisions are more fully explained and documented in the referenced research report and reason
statement included with the original RB373 proposal. The referenced research report includes a review and analysis of
findings from an extensive and intensive literature review.
This public comment improves upon the original proposal in response to helpful testimony that Table AV101.1 needed to be
simplified. The proposed replacement table in this PC achieves that goal by simply correlating the existing vapor retarder
requirements in Section R702.7 of the IRC with the existing prescriptive insulation R-value requirements of Chapter 11 of the
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IRC. Thus, it provides a quick cross-check of permissible and code-compliant combinations of vapor retarders and insulation
solutions for each climate zone. The remaining technical content of the proposal is unchanged, providing a flexible means of
achieving energy code and building code compliance for a variety of insulation and vapor retarder conditions that cannot
otherwise be addressed in a simplified prescriptive code format. This will ensure consistency and reasonable equivalency for
various alternatives to the current code prescriptive requirements and provide a means for enforcement and approval while
preventing avoidable excursions into risky wall assembly conditions due to gaps in the current code. The proposal also permits
alternative solutions by means of project-specific hygrothermal analysis (consistent with language added to the 2015 IBC by
this proponent) for cases where more precise solutions may be desired or warranted.

Public Comment 2:
Proponent : John Woestman, representing Kellen Company, representing Extruded Polystyrene Foam Association
(XPSA) (jwoestman@kellencompany.com) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Residential Code
BOOK PART APPENDIX V— VAPOR RETARDER AND PRESCRIPTIVE INSULATION COMPONENT R-VALUE
COMBINATIONS FOR ABOVE-GRADE WOOD FRAME WALLS
SECTION AV101 General
Table AV101 combines the prescriptive insulation component R-values specified in Table N1102.1.2 and vapor retarder
requirements specified in Section R702.7 for above-grade wood-frame walls.
TABLE AV101
VAPOR RETARDER AND PRESCRIPTIVE INSULATION COMPONENT R-VALUE COMBINATIONS FOR ABOVE-GRADE
WOOD FRAME WALLS
Climate
Zone

1,2

3,4

4 Marine

5

6

7,8

Interior Vapor
d
Retarder

Class I
Class II
Class III
Class I
Class II
Class III
Class I
Class II
Class III
Class I
Class II
Class III
Class I
Class II
Class III
Class I
Class II
Class III

2x4 Wall Insulation
Components
(cavity + continuous)
e
Insulation R-value
Cavity
NPa
13
13
a
NP
13
13
13
13
13
13
13
13
13
13
13
13
13
13

2x6 Wall Insulation
Components
(cavity + continuous)
e
Insulation R-value
c
Continuous Cavity
NPa
NPa
0
0
a
a
NP
NP
5
20
5
20
5
20
5
20
5
20
5
20
5
20
5
20
10
20
10
20
10
20
10
20
10
20
10
20

Continuousc
NPa
a
NP
b
0
0
0
0
0
0
0
0b or 7.5c
5
5
11.25c
5
5
15c

a. NP - Not permitted.
b. In lieu of continuous insulation, vented cladding over wood structural panels, fiberboard or gypsum shall be permitted.
c. In lieu of continuous insulation, spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the
interior cavity side of wood structural panels, fiberboard, insulating sheathing or gypsum is deemed to meet the continuous
insulation requirement where the spray foam R-value meets or exceeds the specified continuous insulation R-value.
d. Located on interior side of frame walls.
e. R-values are minimums. When insulation is installed in a cavity which is less than the label or design thickness of the
insulation, the installed R-value of the insulation shall not be less than the R-value specified in the table.
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Commenter's Reason: This public comment deletes and replaces the original proposal with a relatively simple single table
which is intended to combine both the IECC insulation requirements by component (IECC Table R402.1.2) with the IRC vapor
retarder requirements (IRC (Section R702.7). This proposed table is intended and designed to include no technical changes,
substitutions, deletions, or additions for insulation components or vapor retarder combinations as currently required in the IRC
and IECC-R.
This public comment simplifies the original proposal, and consistent with the original proposal, provides a prescriptive
application of water vapor retarders corresponding with a variety of insulation strategies to provide a simple and reliable means
of addressing the important inter-relationship between the energy code and residential code for energy efficiency and water
vapor control.
Note: The line item for "4 Marine" and "Class I" vapor retarder may need to be revised pending the outcome of RB266-16.

RB373-16
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RB375-16
IRC: M1503.1, M1507.1, R303.4.
Proposed Change as Submitted
Proponent : Mike Moore, Newport Ventures, representing Broan-NuTone, representing Newport
(mmoore@newportventures.net)
2015 International Residential Code
Revise as follows:
R303.4 Mechanical ventilation. Kitchens shall be provided with local exhaust in accordance with Sections M1503 and
M1507. Where the air infiltration rate of a dwelling unit is 5 air changes per hour or less where tested with a blower door at a
pressure of 0.2 inch w.c (50 Pa) in accordance with Section N1102.4.1.2, the dwelling unit shall be provided with whole-house
mechanical ventilation in accordance with Section M1507.3.
M1503.1 General. Range hoods shall discharge to the outdoors through a duct. The duct serving the hood shall have a
smooth interior surface, shall be air tight, shall be equipped with a back-draft damper and shall be independent of all other
exhaust systems. Ducts serving range hoods shall not terminate in an attic or crawl space or areas inside the building.
Exception: Where installed in accordance with the manufacturer's instructions, and where mechanical or natural
ventilation is otherwise provided in accordance with Section M1507.4, listed and labeled ductless range hoods shall not
be required to discharge to the outdoors.
M1507.1 General. Where local exhaust or whole-house mechanical ventilation is provided, the equipment shall be designed in
accordance with this section. Local exhaust shall be provided for kitchens in accordance with Section M1507.4.
Reason:
Pollutants from cooking have been identified as some of the worst in the home, in terms of health impacts. Pollution during
cooking events includes NO2, CO, HCHO (formaldehyde), acrolein (produced when cooking meats and oils; used as a nerve
agent in WWI), polycyclic aromatic hydrocarbons, and particulate matter (which can become lodged in the lungs or pass
1,2,3,4,5,6,17,18,19,20,21
through the lungs to the circulatory system.
Overall, indoor air pollution from residential dwelling
units (excluding the impacts of radon and second hand smoke) is estimated to account for 14% of all years of life lost and years
7
of disability associated with "noncommunicable and nonpsychiatric diseases." Based on another study, this is roughly equal to
8
the negative health impacts of alcohol use, diabetes, and HIV/AIDS combined. The lion's share of the health impacts of poor
indoor air quality in dwelling units has been linked to particulate matter, and indoor particulate matter is emitted when cooking
3,7,9
on both electric and gas stoves.
Overall, the primary source of particulate matter in non-smoking dwelling units is unvented cooking.1 Natural ventilation alone
is an insufficient means to provide required ventilation because it relies on pressure differentials that may or may not exist, and
when they exist, the pressure differential could be equally as likely to spread the pollutant throughout the dwelling unit and
neighboring units (in the case of attached dwelling units) as it would be to exhaust the pollutant directly to the outdoors.
Further, studies have shown that occupants often do not operate windows for ventilation.10,11 Concerns with window
operation include security and discomfort (including severe draft in winter).
To improve the health and life safety of dwelling unit occupants, this proposal would require that mechanical ventilation be
provided for all kitchens in dwelling units. Some compelling facts and quotes on kitchen pollutants and ventilation follow.
Simulations show that where a natural gas cooktop is used without a vented range hood, "62%, 9%, and 53% of
occupants are routinely exposed to NO2, CO, and HCHO (formaldehyde) levels that exceed acute health-based standards
and guidelines."12
"Emissions of nitrogen dioxide in homes with gas stoves exceed the EPA's definition of clean air in an estimated 55
percent to 70 percent of those homes, according to one model; a quarter of them have air quality worse than the worst
recorded smog (nitrogen dioxide) event in London. Cooking represents one of the single largest contributors, generating
particulate matter (formally known as PM2.5) at concentrations four times greater than major haze events in Beijing."13
Increased exposure to NO2 in dwelling units has been associated with an increased number of asthma attacks.14,15,16
"People don't need to radically change their lifestyles. We need to change the building codes so that everyone gets a
venting range hood."- Dr. Jennifer Logue, Research Scientist with Lawrence Berkeley National Laboratory13

Bibliography:
1. Wallace, L. A., Emmerich, S. J., & Howard-Reed, C. (2004). Source strengths of ultrafine and fine particles due to cooking
with a gas stove. Environmental Science & Technology, 38(8), 2304-2311.
2. Singer, B. C., Apte, M. G., Black, D. R., Hotchi, T., Lucas, D., Lunden, M. M., . . . Sullivan, D. P. (2010). Natural Gas
Variability in California: Environmental Impacts and Device Performance: Experimental Evaluation of Pollutant Emissions from
Residential Appliances. Sacramento CA: California Energy Commission.
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3. Dennekamp, M., Howarth, S., Dick, C. A. J., Cherrie, J. W., Donaldson, K., & Seaton, A. (2001). Ultrafine particles and
nitrogen oxides generated by gas and electric cooking. Occupational and Environmental Medicine, 58(8), 511-516.
4. Moschandreas, D. J., & Relwani, S. M. (1989). Field-Measurements of NO2 Gas Range-Top Burner Emission Rates.
Environment International, 15(1-6), 489-492.
5. Moschandreas, D., Relwani, S., Johnson, D., & Billick, I. (1986). Emission Rates from Unvented Gas Appliances.
Environment International, 12(1-4), 247-254.
6. EPA. Fine Particle Designations. Available at http://www.epa.gov/pmdesignations/faq.htm. Sourced on December 10, 2014.
7. Logue et al. (2012). A method to estimate the chronic health impact of air pollutants in U.S. residences. Environmental Health
Perspectives: 120(2): 216–222.
8. McKenna, M.T., C.M. Michaud, C.J.L. Murray, and J.S. Marks. (2005). Assessing the burden of disease in the United States
using disability-adjusted life years. Am J Prev Med.: 28(5):415–423.
9. Nicole, W. (2014). Cooking Up Indoor Air Pollution: Emissions from Natural Gas Stoves. Environ Health Perspect: 122-A27.
10. Offerman, F.J. (2009). Ventilation and indoor air quality in new homes. PIER Collaborative Report. California Energy
Commission & California Environmental Protection Agency Air Resources Board.
11. Klug, V. L., Lobscheid, A. B., & Singer, B. C. (2011). Cooking Appliance Use in California Homes – Data Collected from a
Web-Based Survey LBNL-5028E. Berkeley, CA: Lawrence Berkeley National Laboratory.
12. Logue et al. (2014). Pollutant exposures from natural gas cooking burners: a simulation based assessment for Southern
California." Lawrence Berkeley National Laboratory. LBNL-6712E.
13. Smith, P.A. (2013). The Kitchen as a Pollution Hazard. New York Times. http://well.blogs.nytimes.com/2013/07/22/thekitchen-as-a-pollution-hazard/?_r=0. Accessed December 10, 2014.
14. Belanger, K., Gent, J. F., Triche, E. W., Bracken, M. B., & Leaderer, B. P. (2006). Association of indoor nitrogen dioxide
exposure with respiratory symptoms in children with asthma. American Journal of Respiratory and Critical Care Medicine,
173(3), 297-303. doi: 10.1164/rccm.200408-1123OC.
15. Hansel, N. N., Breysse, P. N., McCormack, M. C., Matsui, E. C., Curtin-Brosnan, J., Williams, D. L., . . . Diette, G. B. (2008).
A longitudinal study of indoor nitrogen dioxide levels and respiratory symptoms in inner-city children with asthma. Environmental
Health Perspectives, 116(10), 1428-1432. doi:10.1289/ehp.11349.
16. Garrett, M. H., Hooper, M. A., Hooper, B. M., & Abramson, M. J. (1998). Respiratory symptoms in children and indoor
exposure to nitrogen dioxide and gas stoves. American Journal of Respiratory and Critical Care Medicine, 158(3), 891-895.
17. Abdullahi, K. L., Delgado-Saborit, J. M., & Harrison, R. M. (2013). Emissions and indoor concentrations of particulate matter
and its specific chemical components from cooking: A review. Atmospheric Environment, 71, 260-294. doi: Doi
10.1016/J.Atmosenv.2013.01.061.
18. Buonanno, G., Morawska, L., & Stabile, L. (2009). Particle emission factors during cooking activities. Atmospheric
Environment, 43(20), 3235-3242. doi: Doi 10.1016/J.Atmosenv.2009.03.044.
19. Fortmann, R., Kariher, P., & Clayton, R. (2001). Indoor air quality: residential cooking exposures. Sacramento, CA:
Prepared for California Air Resources Board.
20. Seaman, V. Y., Bennett, D. H., & Cahill, T. M. (2009). Indoor acrolein emission and decay rates resulting from domestic
cooking events. Atmospheric Environment, 43(39), 6199-6204. doi: 10.1016/j.atmosenv.2009.08.043.
21. Zhang, Q. F., Gangupomu, R. H., Ramirez, D., & Zhu, Y. F. (2010). Measurement of Ultrafine Particles and Other Air
Pollutants Emitted by Cooking Activities. International Journal of Environmental Research and Public Health, 7(4), 1744-1759.
doi: 10.3390/ijerph7041744.

Cost Impact: Will increase the cost of construction
For those units that do not already install kitchen exhaust, the cost of construction will increase, depending on equipment
selection. Exhaust hoods start around $30 retail (e.g., Broan economy hood #403001, 2-speed, moving 160 cfm, priced on
zoro.com at $33.36 with free shipping on December 19, 2014). Most dwelling units have some sort of recirculating exhaust
hood at a minimum, so the actual incremental cost could probably be disregarded for the equipment itself. For units that are
recirculating only, installed cost to the GC for ducting is estimated at ~$13/linear foot for 3.25x10" duct (RS Means 2013
Residential Cost Data, adjusted for inflation).

RB375-16 :
M1503.1MOORE4906
Public Hearing Results
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Committee Action:

Disapproved

Committee Reason: This proposal eliminates options that are currently allowed by the International Residential Code.
Assembly Motion:
Online Vote Results:
Support: 22.84% (53) Oppose: 77.16% (179)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : Mike Moore, Newport Ventures, representing Broan-NuTone (mmoore@newportventures.net) requests
Approve as Submitted.
Commenter's Reason: The committee disapproved this proposal in Louisville because it "limits options", and they are
absolutely correct. The code should not permit options that are known to jeopardize public health, as documented through
extensive research (see original rationale). Options are appropriate when they can be shown to satisfy a minimum performance
standard that does not jeopardize public health, as per R101.3: "Intent. The purpose of this code is to establish minimum
requirements to safeguard the public safety, HEALTH and general welfare through AFFORDABILITY, structural strength, means
of egress facilities, stability, sanitation, light and VENTILATION, energy conservation and safety to life and property from fire
and other hazards attributed to the built environment and to provide safety to fire fighters and emergency responders during
emergency operations."
The health-related costs associated with poor indoor air quality, estimated at $300 billion annually,1,2,3,4,5 far outweigh the
costs associated with providing adequate mechanical ventilation in residential kitchens.

Bibliography: 1. Logue JM, Price PN, Sherman MH, and Singer BC. 2012. A Method to Estimate the Chronic Health Impact of
Air Pollutants in U.S. Residences. Environmental Health Perspectives 120(2): 216-222.
2. Turner WJN, Logue JM, and Wray CP. 2012. Commissioning Residential Ventilation Systems: A Combined Assessment of
Energy and Air Quality Potential Values.
3. Brown DW. 2008. Economic value of disability-adjusted life years lost to violence: estimates for WHO Member States. Rev.
Panam Salud Publica, 24, 203-209.
4. Lvovsky K, Huges G, Maddison D, Ostro B, and Pearce D. 2000. Environmental costs of fossil fuels: a rapid assessment
method with application to six cities. Washington,D.C.: The World Bank Environment Department.
5. Highfill T and Bernstein E. 2014. Using Disability Adjusted Life Years to Value the Treatment of Thirty Chronic Conditions in
the U.S. from 1987-2010. U.S. Department of Commerce Bureau of Economic Analysis WP 2014-9.
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EB2-16
IEBC: , 202 (New), 403.12 (New), 403.12.1 (New), 403.12.2 (New),
403.12.3 (New), 403.3.1.1 (New), 403.3.2 (New), 807.3.1 (New), 807.4.1
(New), 808 (New), 808.1 (New), 808.2 (New), 808.3 (New), 808.4 (New).
Proposed Change as Submitted
Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries
Association (SEIA) (joecainpe@aol.com)
2015 International Existing Building Code
Add new definition as follows:
SECTION 202 DEFINITIONS
PHOTOVOLTAIC MODULE. A complete, environmentally protected unit
consisting of solar cells, optics and other components, exclusive of tracker,
designed to generate electricity when exposed to sunlight.
Add new text as follows:
SECTION 202 DEFINITIONS
PHOTOVOLTAIC PANEL. A collection of modules mechanically fastened
together, wired and designed to provide a field-installable unit.
SECTION 202 DEFINITIONS
PHOTOVOLTAIC PANEL SYSTEM. A system that incorporates discrete
photovoltaic panels, that converts radiation into electricity, including rack
support systems.
403.3.1.1 Live load at photovoltaic panel systems. Where photovoltaic
panel systems are to be installed over existing roofs, the roof live load need
not be applied to the roof area covered by photovoltaic panels where the
clear height between the photovoltaic panels and the roof is 42 in. (1067 mm)
or less. In roof areas not covered by photovoltaic panels, live load shall be as
specified in Section 403.3.1.
403.3.2 Existing structural elements carrying photovoltaic panel
systems Where photovoltaic panel systems are installed on existing roof
structures, structural elements that provide support for photovoltaic panel
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systems shall be designed, or analyzed, in accordance with the International
Building Code for deflection and ponding.
403.12 Photovoltaic panel systems. Design and installation of photovoltaic
panel systems shall comply with this section, the International Fire Code, and
NFPA 70.
403.12.1 Roof live load. Where photovoltaic panel systems are installed on
existing buildings, roof live load shall be permitted to be offset according to
Section 403.3.1.1.
403.12.2 Snow load. Where applicable, snow drift loads created by the
photovoltaic panel system shall be considered in the analysis and design.
403.12.3 Ballasted photovoltaic panel systems. Ballasted, roof-mounted
photovoltaic panel systems need not be rigidly attached to the roof or
supporting structure. Ballasted nonpenetrating systems shall be designed and
installed only on roofs with slopes not more than one unit vertical in 12 units
horizontal. Ballasted nonpenetrating systems shall be designed to resist
sliding and uplift resulting from lateral and vertical forces as required by the
International Building Code, using a coefficient of friction determined by
acceptable engineering principles. In structures assigned to Seismic Design
Category C, D, E or F, ballasted nonpenetrating systems shall be designed to
accommodate seismic displacement determined by approved analysis or
shake table testing, using input motions consistent with ASCE 7 lateral and
vertical seismic forces for nonstructural components on roofs.
807.3.1 Live load at photovoltaic panel systems. Where photovoltaic
panel systems are to be installed over existing roofs, the roof live load need
not be applied to the roof area covered by photovoltaic panels where the
clear height between the photovoltaic panels and the roof is 42 in. (1067 mm)
or less. In roof areas not covered by photovoltaic panels, live load shall be as
specified in Section 807.3.
807.4.1 Existing structural elements carrying photovoltaic panel
systems. Where photovoltaic panel systems are installed on existing roof
structures, structural elements that provide support for photovoltaic panel
systems shall be designed, or analyzed, in accordance with the International
Building Code for deflection and ponding.
SECTION 808 PHOTOVOLTAIC PANEL SYSTEMS
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808.1 General. Design and installation of photovoltaic panel systems shall
comply with this section, the International Fire Code, and NFPA 70.
808.2 Roof live load. Where photovoltaic panel systems are installed on
existing buildings, roof live load shall be permitted to be offset according to
Section 807.3.1.
808.3 Snow load. Where applicable, snow drift loads created by the
photovoltaic panel system shall be considered in the analysis and design.
808.4 Ballasted photovoltaic panel systems. Ballasted, roof-mounted
photovoltaic panel systems need not be rigidly attached to the roof or
supporting structure. Ballasted nonpenetrating systems shall be designed and
installed only on roofs with slopes not more than one unit vertical in 12 units
horizontal. Ballasted nonpenetrating systems shall be designed to resist
sliding and uplift resulting from lateral and vertical forces as required by the
International Building Code, using a coefficient of friction determined by
acceptable engineering principles. In structures assigned to Seismic Design
Category C, D, E or F, ballasted nonpenetrating systems shall be designed to
accommodate seismic displacement determined by approved analysis or
shake table testing, using input motions consistent with ASCE 7 lateral and
vertical seismic forces for nonstructural components on roofs.
Reason: This proposal is intended to introduce provisions for photovoltaic
panel systems into the International Existing Building Code (IEBC) for the first
time. Structural provisions first entered the International Building Code (IBC)
in the 2012 edition. Additional structural provisions were added in the 2015
IBC and the 2015 International Residential Code. Still, the 2015 IEBC is silent
on solar. In today's market, the vast majority of rooftop solar installations are
on existing buildings, so it is important to begin to include provisions in the
IEBC. The provisions in this proposal should not be considered as allinclusive, but should serve as a suitable introduction of photovoltaic panel
systems into the IEBC.
The definitions proposed for IEBC Section 202 are based on the definitions
already approved for the IBC and IRC. These definitions are consistent with
NFPA 70, the National Electrical Code (NEC), with minor modifications. In this
proposal, there is one deviation from the IBC and IRC (and NEC) definitions.
In the definition of photovoltaic module, "DC power" (as occurs in IBC and IRC
definitons) has been modified to "electricity," in recognition of innovation
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toward creating solar panels with integrated power electronics such that the
panel produces AC power. In the IEBC, it is more important that the modules
produce electricity than whether it is DC power or AC power.
In this proposal:
1. Sections 403.1.1 and 807.3.1 Live load are based on 2015 IBC Section
1607.12.5.1, with the exception of the height threshold for offset of live load.
See separate discussion below for live load threshold.
2. Sections 403.3.2 and 807.4.1, including ponding check, are based on 2015
IBC Section 1607.12.5.4.
3. Sections 403.12 and 808.1 General are based on 2018 IBC Section 3111,
as approved under ICC Group A development.
4. Sections 403.12.2 and 808.3 Snow load are based on 2015 IBC Section
1607.12.5.2.
5. Sections 403.12.3 and 808.4 Ballasted photovoltaic panel systems are
based on 2015 IBC Sections 1607.12.5.4 and 1613.6.
If the reader is interested in the reason behind a 42 inch threshold for roof live
load as opposed to the present 24 inch threshold in the 2015 IBC, additional
information is provided below. This information is extracted from a parallel
proposal to revise the IBC threshold.
This proposal seeks to revise the threshold for offset of live load from 24
inches to 42 inches. The Structural Engineers Association of California
(SEAOC) PV Systems committee has conducted lengthy conversations on
this topic, and is in agreement that 42 inches is a more reasonable threshold
than 24 inches.
The following excerpt is from Recommended Design Live Loads for Rooftop
Solar Arrays, by Colin Blaney, S.E. of ZFA Structural Engineers and Ron
LaPlante, S.E. of the California Division of State Architect, Structural Safety
(DSA SS):
The other significant question was whether or not live loads should be
included under raised low to medium profile PV panel systems to account for
either maintenance worker loads or other special loads. This would include
loads such as storage, including temporary stacking of re-roofing materials.
This question was discussed at length along with the term "inaccessible" that
is used in DSA IR 16-8 and 2015 IBC Section 1607.12.5.1. The discussion
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centered around whether it is meant to be used to identify the local space
below a PV system or the entire roof top area that may be only "accessible"
through a locked stair tower or hatch. After lengthy deliberations, the Task
Group agreed to set a clear height cut off of 42". Under arrays taller than the
cut off, uniform and concentrated live loads must be considered on the
covered roof areas where the below-panel dimension exceeds this limit in
addition to the uncovered areas. The 42" cut off is similar to uninhabitable
attic spaces where storage loads need not be considered per 2012 IBC Table
1607.1 footnotes i & j. The Task Group also felt that it would be highly unlikely
that any building owners or maintenance workers would store items of any
significance below such systems as they would be exposed to the weather
and could easily block roof drainage. It was also agreed that the term
"inaccessible" should not apply to general roof access when discussed in
context of eliminating roof live loads from consideration.
Footnotes i and j of 2015 IBC Table 1607.1 read as follows:
i. Uninhabitable attics without storage are those where the maximum clear
height between the joists and rafters is less than 42 inches, or where there
are not two or more adjacent trusses with web configurations capable of
accommodating an assumed rectangle 42 inches in height by 24 inches in
width, or greater, within the plane of the trusses. This live load need not be
assumed to act concurrently with any other live load requirements.
j. Uninhabitable attics with storage are those where the maximum clear height
between the joists and rafters is 42 inches or greater, or where there are two
or more adjacent trusses with web configurations capable of accommodating
an assumed rectangle 42 inches in height by 24 inches in width, or greater,
within the plane of the trusses.
This proposal strives to establish a reasonable threshold for live load. Roof
live load is defined as: "A load on a roof produced: 1) During maintenance by
workers, equipment and materials; 2) During the life of the structure by
movable objects such as planters or other small decorative appurtenances
that are not occupancy related; 3) By the use and occupancy of the roof such
as for roof gardens or assembly areas." In this definition, item 1 is most
relevant for the space beneath photovoltaic panel systems. It is unlikely a
person will be beneath a photovoltaic panel system for maintenance if the
clear vertical height is 24 inches or less. This would require a maintenance
worker to slide under the panels on back or belly, and would not allow
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working space. It is more reasonable to assume a person could be beneath
the system for maintenance if the clear vertical height is 42 inches or greater.

Bibliography: Recommended Design Live Loads for Rooftop Solar Arrays,
Colin Blaney S.E. and Ronald W. LaPlante S.E., SEAOC Conference
Proceedings, 2013.
Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction, as it is intended to
harmonize the IEBC with structural provisions already established in the IBC.
EB2-16 : 403.3.1.1
(NEW)-CAIN11182
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee believes that the IBC already
has requirements that the IEBC directs you to so there is no reason to add the
proposed provisions for photovoltaic panels to the IEBC at this time. In addition
there was not sufficient justification given for a 42 inch clear height rather 24
inches and equating this space to an attic is not appropriate. It was felt that the
number of floor modifications presented indicates the need for the code change
proponent to work out a more mutually agreeable solution in the public comment
phase.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Joseph Cain, representing Solar Energy Industries
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Association (SEIA) (JoeCainPE@gmail.com) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Existing Building Code
403.3.1.1 Live load at photovoltaic panel systems. Where photovoltaic
panel systems are to be installed over existing roofs, the roof live load need
not be applied to the roof area covered by photovoltaic panels where the
clear height between the photovoltaic panels and the roof is 42 24 in. (1067
610 mm) or less. In roof areas not covered by photovoltaic panels, live load
shall be as specified in Section 403.3.1.
807.3.1 Live load at photovoltaic panel systems. Where photovoltaic
panel systems are to be installed over existing roofs, the roof live load need
not be applied to the roof area covered by photovoltaic panels where the
clear height between the photovoltaic panels and the roof is 42 24 in. (1067
610 mm) or less. In roof areas not covered by photovoltaic panels, live load
shall be as specified in Section 807.3.
Commenter's Reason: The Solar Energy Industries Association (SEIA)
recommends Approval As Modified by this Public Comment. We created
proposal EB2-16 at the urging of structural engineers who insist that the
International Building Code is for new construction only, and that any
provisions for existing buildings should be included in the IEBC. Provisions
specific to solar photovoltaic panel systems first entered the IBC and IFC with
the 2012 edition. Many improvements and additional provisions were
successful in the 2015 IBC and IFC, and new provisions were included in the
2015 IRC. Even though the majority of new rooftop installations of
photovoltaic panel systems occur on existing buildings, the 2015 IEBC is still
silent. If EB2-16 is disapproved, the IEBC will continue to be silent on solar
photovoltaic systems for another cycle. We seek AMPC for EB2-16 such that
guidance can be found in the IEBC.
To respond to comments from the Committee, the live load threshold in
Sections 403.3.1.1 and 807.3.1 are reduced from 42 inches to 24 inches.
These are the only modifications in this Public Comment.
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EB2-16
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EB7-16
IEBC: 301.1.
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Existing Building Code
Revise as follows:
301.1 General. The repair, alteration, change of occupancy, addition or
relocation of all existing buildings shall comply with one of the methods listed
in Sections 301.1.1 through 301.1.3 as selected by the applicant. Sections
301.1.1 through 301.1.3 shall not be applied in combination with each other.
Where this code requires consideration of the seismic forceresisting system of
an existing building subject to repair, alteration, change of occupancy,
addition or relocation of existing buildings, the seismic evaluation and design
shall be based on Section 301.1.4 regardless of which compliance method is
used.
Exception: Subject to the approval of the code official, alterations
complying with the laws in existence at the time the building or the
affected portion of the building was built shall be considered in
compliance with the provisions of this code unless the building is
undergoing more than a limited structural alteration as defined in Section
907.4.4. New structural members added as part of the alteration shall
comply with the International BuildingCode. Alterations of existing
buildings in flood hazardareas shall comply with Section 701.3.
Exception: Subject to the approval of the code official, alterations
complying with the laws in existence at the time the building or the
affected portion of the building was built shall be considered in
compliance with the provisions of this code. New structural members
added as part of the alteration shall comply with the International
BuildingCode. This exception shall not apply to alterations that consitute
substantial improvement in flood hazardareas, which shall comply with
Section 701.3. This exception shall not apply to the structural provisions
of Chapter 4 or to the structural provisions of Sections 707, 807, and 907.
Reason: This proposal retains the exception that allows the code official to
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waive certain architectural and other requirements that the IEBC would
normally trigger in alteration projects. It removes that exception, however,
regarding structural provisions.
The current exception already does not apply to alterations in flood hazard
areas (which sometimes trigger structural improvements) or to substantial
structural alterations. So the proposal does not change those cases at all.
Since the existing structural provisions for alterations are already measured,
already allow reduced loads and alternative criteria in many cases, and
already trigger structural improvements only in rare and severe cases, the
proposed change to this exception should have little impact except to affirm
that structural safety is fundamental to the code's intent.
By rolling back the blanket waiver for structural safety issues, the proposal
helps code officials enforce the code as intended. It prevents the IEBC's basic
structural requirements from being undermined by a permit applicant's
pressure to receive a discretionary waiver.
As a secondary matter, it is worth noting that the existing exception is unclear.
It refers to "laws in existence at the time the building ... was built." But if the
intent is to waive requirements triggered by alterations, this language ignores,
or forgets, the fact that older codes for a long time had alteration provisions
that triggered structural upgrade -- often with requirements more onerous than
those in the current IEBC. So does a permit applicant claiming compliance
with the "laws in existence" a generation ago also intend to comply with those
outdated triggers? Thie proposal removes that potential confusion.

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction, but it could,
hypothetically, limit the cases in which the code official could effectively
reduce the cost of construction by waiving structural safety requirements. In
practice, no increase in the cost of construction should be expected, however,
since the proposal does not change any of the code's provisions, but only
changes what was a discretionary waiver.
EB7-16 : 301.1BONOWITZ12189
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Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: For consistency with Group A efforts toward converting
IEBC to one compliance method. This is a step towards that convergence.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Matt Archer, City of Lone Tree, Colorado, representing
Colorado Chapter of the ICC (Matt.archer@cityoflonetree.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Existing Building Code
301.1 General. The repair, alteration, change of occupancy, addition or
relocation of all existing buildings shall comply with one of the methods listed
in Sections 301.1.1 through 301.1.3 as selected by the applicant. Sections
301.1.1 through 301.1.3 shall not be applied in combination with each other.
Where this code requires consideration of the seismic forceresisting system of
an existing building subject to repair, alteration, change of occupancy,
addition or relocation of existing buildings, the seismic evaluation and design
shall be based on Section 301.1.4 regardless of which compliance method is
used.
Exceptions:
Exception: Subject to the approval of the code official, alterations
complying with the laws in existence at the time the building or the
affected portion of the building was built shall be considered in
compliance with the provisions of this code. New structural members
added as part of the alteration shall comply with the International
BuildingCode. This exception shall not apply to alterations that consitute
substantial improvement in flood hazardareas, which shall comply with
Section 701.3. This exception shall not apply to the structural provisions
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of Chapter 4 or to the structural provisions of Sections 707, 807, and
907.
1. Subject to the approval of the code official, alterations complying with
the laws in existence at the time the building or the affected portion of
the building was built shall be considered in compliance with the
provisions of this code. This exception shall not apply to:
1.1. Alterations that consitute substantial improvement in flood
hazardareas, which shall comply with Section 701.3.
1.2.The structural provisions of Chapter 4 or to the structural
provisions of Sections 707, 807, and 907.
2. New Structural members added as part of the alteration shall comply
with the International Building Code.
Commenter's Reason: This is just a cleanup of the exception for 301.1. I
do not intend to change the content or intent of the original proposal. More
just a cleanup for further clarity and ease of use.
As you read the exception, there are really two exceptions and two exceptions
to the exception in the body of the language as it exists. It's confusing just
trying to explain it. I broke out the exceptions individually and sub exceptions
as they apply, follow existing code format patterns found in the I-Codes (See
section 1104.4 IBC as an example I used to reformat this exception).

EB7-16

2016 ICC PUBLIC COMMENT AGENDA

Page 2051

EB10-16
301.1.5 (New), Chapter 16
Proposed Change as Submitted
Proponent : Matthew Senecal, American Concrete Institute, representing
American Concrete Institute (matthew.senecal@concrete.org)
2015 International Existing Building Code
Add new text as follows:
301.1.5 Concrete evaluation and design procedures Evaluation and
design of structural concrete shall be in compliance with this code and ACI
562, except for seismic evaluation and design which shall be in compliance
with Section 301.1.4.
Reference standards type: This reference standard is new to the ICC Code
Books
Add new standard(s) as follows:
ACI
562-16 Code Requirements for Assessment, Repair, and Rehabilitation of
Existing Concrete Structures
Reason: The American Concrete Institute (ACI) is proposing to add ACI 56216, Code Requirements for Assessment, Repair, and Rehabilitation of Existing
Concrete Structures, as a new reference standard for the International
Existing Building Code (IEBC). In 2006, the repair industry approached ACI
asking for a concrete repair and rehabilitation code that would improve the
overall quality of concrete repairs by establishing common requirements and
establish clear responsibilities between owners, designers, and contractors.
This code would also provide building code officials with a reference by which
to evaluate rehabilitated concrete structures. ACI assembled a code
committee with balanced representation and produced the first official code in
2013. The committee has received feedback from users of the code and have
released this second version of the code, ACI 562-16.
ACI 562-16 complements the IEBC by providing specific direction on how to
design concrete repairs and how to handle the unique construction problems
associated with repair. This standard helps the designer assess the existing
structure in accordance with the IEBC. The standard then provides the
requirements that bridge the inconsistencies and gaps in acceptable criteria
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that occur from the two following situations that a designer must solve: one,
repairing a structure according to the original building code used at the time it
was built using current construction methods and materials; or, repairing
a structure built according to an older building code but repaired according to
the current building code. Note that ACI 562 does not address the evaluation
of lateral-force resisting systems in high seismic areas. ASCE 41 is the
appropriate referenced standard for this situation.
There are many benefits that ACI 562 provides for the designer, owner,
contractor, and building code official. A few of these benefits are:
Provides clearly defined, uniform requirements aimed at extending the
service life of existing structures.
Improves the efficiency, safety, and quality of concrete repair.
Establishes clear responsibilities between owners, designers, and
contractors.
Provides building code officials with a means to evaluate rehabilitation
designs.
Provides specific repair requirements that often result in less costly
repairs compared to repairs required to meet only new construction
requirements.
Also, there are many resources that complement ACI 562. The "Guide to the
Code for Evaluation, Repair, and Rehabilitation of Concrete Buildings,"
is available which provides greater understanding and case studies
demonstrating its ease of use. Numerous technical notes, reports, guides,
and specifications that provide background information and technical support
are available through organizations, such as ACI, ASCE, BRE, CS, ICRI,
NACE, PTI, RC, SSPC, and USACE. Many of these organizations
publications related to concrete repair can be found in the Concrete Repair
Manual.

Bibliography: Concrete Repair Manual - 4th Edition: 2-Volume Set, ACI and
ICRI, 2013, 2093 pp.
https://www.concrete.org/store/productdetail.aspx?
ItemID=RPMN13PACK&Format=HARD_COPY

2016 ICC PUBLIC COMMENT AGENDA

Page 2053

Guide to the Code for Evaluation, Repair, and Rehabilitation of Concrete
Buildings, ACI and ICRI, 2015, 140 pp.
https://www.concrete.org/store/productdetail.aspx?ItemID=MAN56213

Cost Impact: Will not increase the cost of construction
The use of this referenced standard should in many cases reduce the cost of
repair. Too often in the process of repair, there is insufficient information to
determine acceptance criteria that is amicable to both the owner and the
building code official. The end result is the determination that the repair must
meet the latest building code requirements for new construction. This
standard increases the options available for repair and provides the
acceptance criteria necessary to permit these options. A case study that
illustrates this point is provided below:
"ACI 562 has been used by Denver-based J. R. Harris & Company as a
standard in assessing damages in existing concrete structures.
As an approved consensus standard, according to American National
Standards Institute (ANSI) procedures, ACI 562-13 has been accepted as the
source standard to use for damage assessment and repair on individual
projects by Greenwood Village and Pikes Peak Regional Building
Departments in Colorado. Based on this acceptance, the consulting engineer
was able to cite the code in their recommendation for structural remediation
and determination of damages.
By applying the lesser of the demand to capacity ratio required by the original
building code or the current building code, the costs to correct faulty
construction were lower than if they are set strictly by current code
requirements. In one case involving rehabilitation work on four buildings with
faulty construction, J. R. Harris was able to reduce the repair costs from $12
million to $3 million, with a repair plan based on the lesser of the demandcapacity ratio based on either the original or current building code per ACI
562."

Analysis: A review of the standard(s) proposed for inclusion in the code, ACI
562, with regard to the ICC criteria for referenced standards (Section 3.6 of
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CP#28) will be posted on the ICC website on or before April 1, 2016.
EB10-16 : 301.1.5
(NEW)SENECAL12483
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is an apparent lack of coordination between the
proposed referenced standard and the IEBC. It is not clear that it contains criteria
that assists the building official. The provisions seem to be confusing and hard to
enforce. There is a requirment for a design basis report that would usually be a
matter for the designer and building owner to agree on. There is disagrement with
the cost impact and a belief that costs will increase, particularly on smaller
projects. Even without adding this new standard to the IEBC, it can still be used
as an alternative method of design.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Matthew Senecal, representing American Concrete
Institute (matthew.senecal@concrete.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Existing Building Code
301.1.5 Concrete evaluation and design procedures Evaluation and
design of structural concrete shall be in compliance with Except where this
code and ACI 562, except for seismic evaluation and design which retrofit is
required, in addition to the requirement of this code, ACI 562 shall be in
compliance with Section 301.1.4 permitted for the evaluation and repair of
existing structural concrete.
Commenter's Reason: A floor modifications was put forward by the National
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Council of Structural Engineers Associations to alter this code change
proposal from mandatory to optional. This public comment puts forward that
option which would provide a greater acceptance by the design community.
The American Concrete Institute is greatly concerned that there are no
requirements available to the registered design professional, building code
official, or owner that want to rely on consensus information related to the
repair of concrete. There are no standards that deal with problem of applying
present repair materials to existing concrete structures. The IEBC limits repair
materials to those approved by the applicable code for new
construction, hence it prohibits the use of newly developed FRP
materials. ACI allows the use of these materials in accordance with industry
standards. Since ACI 562 is the only code that deals with the direct repair of
concrete, it becomes the current standard of care for the industry.
The follow is in response to the comments from the Committee Action
Hearing:
There are concerns with the coordination with IEBC. The main concern
was that a few definitions from the IEBC were adjusted in the proposed
standard. This is true but ACI does not believe that the exact definition
must be used. Definitions may need to be further refined when applied to
specific information. In this case, the consensus opinion was that more
information was necessary. If adopted as an optional standard, this
should not be an issue.
There is concern that this difficult to understand. A new standard
requires education to the community. ACI has been providing educational
on this code for three years and will continue this educational effort for
many more years. Once again as an optional standard, this standard will
be of benefit for those take the opportunity to take this education.
There is a concern about requiring a design basis report by the
designer. The IEBC currently requires an evaluation report for the
building official. The ACI 562 provision expands upon the existing
requirement to protect the owner. The owner should have the right to
know the extent of the repair being provided the designer. This
requirement has precedence in the State of Massachusetts.
There is concern that this can increase the cost of construction.
This standard increases the opportunity to use the original building code
to complete the repairs. The assumption from this proponent is that this
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results in an overall lower cost than having to meet the latest code.
The final statement is that standard may still be used according to the
alternative method of design provisions of the IEBC. This is true and ACI
has already been educating designers, building code officials, and
owners in all fifty states. Being as ACI 562 is the standard of care for the
repair of concrete, it is reasonable to have ACI 562 acknowledged in the
IEBC.

EB10-16
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EB13-16
IEBC: 303 (New), 303.1 (New).
Proposed Change as Submitted
Proponent : Gwenyth Searer, Wiss, Janney, Elstner Associates, Inc.
2015 International Existing Building Code
Add new text as follows:
SECTION 303 In-Situ Load Tests
303.1 General. In-situ load tests shall be conducted in accordance
with Section 1708 of the International Building Code.
Reason: The in-situ load test provisions in the IBC are used for both new and
existing buildings. The IEBC does not currently contain provisions for load
tests of existing buildings but needs to, as in-situ load testing is a valid means
of assessing an existing structure's or an existing component's strength. This
reference to the IBC incorporates the test provisions in the IBC without
requiring duplication of the provision. This is a cleaner solution that trying to
copy the text from the IBC and then modifying it to fit within the structure of
the IEBC, which has its own requirements for analysis as well as repair and
hazard mitigation.
Cost Impact: Will not increase the cost of construction
This proposal has no cost implications, as the provisions in IBC Section 1708
were already intended to apply to both new and existing buildings. This
proposal simply clarifies that the in-situ load test provisions of IBC Section
1708 can still be used to assess existing structures.
EB13-16 : 303
(NEW)SEARER12060
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Ths committee agreed that the proposal corrects an
omission by adding a necessary reference to IBC in-situ testing criteria.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Bonowitz, representing National Council of
Structural Engineers Associations (dbonowitz@att.net) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Existing Building Code
303.1 General. In-situ Where used, in-situ load tests shall be conducted in
accordance with Section 1708 of the International Building Code.
Commenter's Reason: This comment offers a (perhaps overly cautious)
clarification to the approved proposal. In order to avoid an incorrect inference
that all existing building projects require in-situ load tests, we propose adding
the two words as shown.
EB13-16
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EB16-16
IEBC: 301.1, [BS] 402.3, [BS] 402.3.1, [BS] 402.4.
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Existing Building Code
Revise as follows:
301.1 General. The repair, alteration, change of occupancy, addition or
relocation of all existing buildings shall comply with one of the methods listed
in Sections 301.1.1 through 301.1.3 as selected by the applicant. Sections
301.1.1 through 301.1.3 shall not be applied in combination with each other
except where specifically prescribed. Where this code requires consideration
of the seismic forceresisting system of an existing building subject to repair,
alteration, change of occupancy, addition or relocation of existing buildings,
the seismic evaluation and design shall be based on Section 301.1.4
regardless of which compliance method is used.
Exception: Subject to the approval of the code official, alterations
complying with the laws in existence at the time the building or the
affected portion of the building was built shall be considered in
compliance with the provisions of this code unless the building is
undergoing more than a limited structural alteration as defined in Section
907.4.4. New structural members added as part of the alteration shall
comply with the International BuildingCode. Alterations of existing
buildings in flood hazardareas shall comply with Section 701.3.
Delete and substitute as follows:
[BS] 402.3 Existing structural elements carrying gravity load.
Structural Any existing gravity load-carrying structural element for which an
addition and its related alterations cause an increase in design gravity load of
more than 5 percent shall be strengthened, supplemented, replaced or
otherwise altered as needed to carry the increased gravity load required by
the International Building Code for new structures. Any existing gravity loadcarrying structural element whose gravity loadcarrying capacity is decreased
shall be considered an altered element subject to the requirements of Section
403.3. Any existing element that will form part of the lateral load path for any
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part of the addition shall be considered an existing lateral load-carrying
structural element subject to the requirements of Section 402.4.
All work shall comply with the structural provisions of Section 1103.
Delete without substitution:
[BS] 402.3.1 Design live load. Where the addition does not result in
increased design live load, existing gravity load-carrying structural elements
shall be permitted to be evaluated and designed for live loads approved prior
to the addition. If the approved live load is less than that required by Section
1607 of the International Building Code, the area designed for the
nonconforming live load shall be posted with placards of approved design
indicating the approved live load. Where the addition does result in increased
design live load, the live load required by Section 1607 of the International
Building Code shall be used.
[BS] 402.4 Existing structural elements carrying lateral load. Where the
addition is structurally independent of the existing structure, existing lateral
load-carrying structural elements shall be permitted to remain unaltered.
Where the addition is not structurally independent of the existing structure,
the existing structure and its addition acting together as a single structure
shall be shown to meet the requirements of Sections 1609 and 1613 of the
International Building Code. For purposes of this section, compliance with
ASCE 41, using a Tier 3 procedure and the two-level performance objective in
Table 301.1.4.1 for the applicable risk category, shall be deemed to meet the
requirements of Section 1613.
Exception: Any existing lateral load-carrying structural element whose
demand-capacity ratio with the addition considered is no more than 10
percent greater than its demand-capacity ratio with the addition ignored
shall be permitted to remain unaltered. For purposes of calculating
demand-capacity ratios, the demand shall consider applicable load
combinations with design lateral loads or forces in accordance with
Sections 1609 and 1613 of the International Building Code. For
purposes of this exception, comparisons of demand-capacity ratios and
calculation of design lateral loads, forces and capacities shall account
for the cumulative effects of additions and alterations since original
construction.

2016 ICC PUBLIC COMMENT AGENDA

Page 2061

Reason: This proposal follows the precedent set by several proposals
approved in Group A and simplifies the process of reconciling structural
provisions between the Prescriptive and Work Area methods. The proposal
eliminates duplication and inconsistency.
In brief: Just use the Work Area method's structural provisions. There is no
reason why the structural provisions of the two methods should be different.
In fact, in nearly all cases, the structural provisions are already nearly
identical. Where they differ slightly, the Work Area method's provisions are
generally preferred, and other small differences will be reconciled through
separate proposals.
As a result of proposals approved in Group A, using the IEBC will no longer
be as simple as 1. Pick your method, 2. Find your project type. In 2018, the
steps will be more like 1. Find your project type, 2A. For some projects, go to
a specific chapter, or 2B. For some projects, pick your method, and 3. If you
have multiple project types (like an Alteration being done ogether with a
Repair), do both 2A and 2B. Specifically:
Due to EB 10, all methods will use the same provisions for Repairs.
Due to EB 11, all methods will use the same provisions for Relocations.
Due to EB 33, all methods will use the same provisions for Accessibility,
setting the precedent for reconciling one discipline independent of
method or project type.
For Additions, Alterations, and Change of Occupancy you will still have to
/ get to pick a method.
There are even new provisions that cross reference between methods.
EB 68, for example, added provisions to the Prescriptive and
Performance methods that require compliance with Section 1106 within
the Work Area method.
With these new precedents, there is no longer any reason to painstakingly
revise two different methods if they can more easily be reconciled by a simple
cross-reference, as proposed.

Cost Impact: Will increase the cost of construction
A significant cost increase is unlikely but possible, as there are some small
differences between the two methods. Some might increase the cost, and
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some might decrease the cost.
EB16-16 : 301.1BONOWITZ12287
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: Approval of this code change is a good step towards
consolidating the requirements of the prescriptive and work area methods in the
IEBC. Doing so eliminates confusion by getting rid of duplication and
inconsistencies in the current provisions.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jonathan Siu, representing City of Seattle Department of
Construction and Inspections (Jon.Siu@seattle.gov); Maureen Traxler,
representing City of Seattle Dept of Construction & Inspections
(maureen.traxler@seattle.gov) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Existing Building Code
[BS] 402.3 Structural All work shall comply with the structural provisions of
Section 1103 303.
CHAPTER 11 ADDITIONS
1103 303 1103 303 STRUCTURAL--ADDITIONS
[BS] 1103.1 303.1 Compliance with the International Building Code. No
change to text.
[BS] 1103.2 303.2 Additional gravity loads. Existing structural elements
supporting any additional gravity loads as a result of additions shall comply
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with the International Building Code.
Exceptions:
1. Structural elements whose stress is not increased by more than 5
percent.
2. Buildings of Group R occupancy with no more than five dwelling units
or sleeping units used solely for residential purposes where the
existing building and the addition comply with the conventional
lightframe construction methods of the International Building Code or
the provisions of the International Residential Code.
[BS] 1103.3 303.3 Lateral force-resisting system. The lateral forceresisting system of existing buildings to which additions are made shall
comply with Sections 1103.3.1 303.3.1, 1103.3.2 303.3.2 and 1103.3.3
303.3.3.
Exceptions:
1. Buildings of Group R occupancy with no more than five dwelling or
sleeping units used solely for residential purposes where the existing
building and the addition comply with the conventional light-frame
construction methods of the International Building Code or the
provisions of the International Residential Code.
2. Any existing lateral load-carrying structural element whose demandcapacity ratio with the addition considered is not more than 10
percent greater than its demand-capacity ratio with the addition
ignored shall be permitted to remain unaltered. For purposes of this
exception, comparisons of demand-capacity ratios and calculation of
design lateral loads, forces and capacities shall account for the
cumulative effects of additions and alterations since original
construction. For purposes of calculating demandcapacity ratios, the
demand shall consider applicable load combinations involving
International Building Code-level seismic forces in accordance with
Section 301.1.4.1.
[BS] 1103.3.1 303.3.1 Vertical addition. No change to text.
[BS] 1103.3.2 303.3.2 Horizontal addition. No change to text.
[BS] 1103.3.3 303.3.3 Voluntary addition of structural elements to
improve the lateral force-resisting system. No change to text.
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[BS] 1103.4 303.4 Snow drift loads. Any structural element of an existing
building subjected to additional loads from the effects of snow drift as a result
of an addition shall comply with the International Building Code.
Exceptions:
1. Structural elements whose stress is not increased by more than 5
percent.
2. Buildings of Group R occupancy with no more than five dwelling units
or sleeping units used solely for residential purposes where the
existing building and the addition comply with the conventional
lightframe construction methods of the International Building Code or
the provisions of the International Residential Code.

[BS] 1103.5 303.5 Flood hazard areas. Additions and foundations in flood
hazard areas shall comply with the following requirements:
1. For horizontal additions that are structurally interconnected to the
existing building:
1.1.If the addition and all other proposed work, when combined,
constitute substantial improvement, the existing building
and the addition shall comply with Section 1612 of the
International Building Code, or Section R322 of the
International Residential Code, as applicable.
1.2.If the addition constitutes substantial improvement, the
existing building and the addition shall comply with Section
1612 of the International Building Code, or Section R322 of
the International Residential Code, as applicable.
2. For horizontal additions that are not structurally interconnected to the
existing building:
2.1.The addition shall comply with Section 1612 of the
International Building Code, or Section R322 of the
International Residential Code, as applicable.
2.2.If the addition and all other proposed work, when combined,
constitute substantial improvement, the existing building
and the addition shall comply with Section 1612 of the
International Building Code, or Section R322 of the
International Residential Code, as applicable.
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3. For vertical additions and all other proposed work that, when
combined, constitute substantial improvement, the existing building
shall comply with Section 1612 of the International Building Code, or
Section R322 of the International Residential Code, as applicable.
4. For a raised or extended foundation, if the foundation work and all
other proposed work, when combined, constitute substantial
improvement, the existing building shall comply with Section 1612 of
the International Building Code, or Section R322 of the International
Residential Code, as applicable.
5. For a new foundation or replacement foundation, the foundation shall
comply with Section 1612 of the International Building Code or
Section R322 of the International Residential Code, as applicable.
Commenter's Reason: This comment moves the structural requirements for
all additions to chapter 3. It makes no substantive changes to the original
proposal, and is consistent with the intent of the original proposal. As detailed
in the reason for the proposal, provisions that are the same for all projects are
being located in Chapter 3, which is titled "Provisions for All Compliance
Methods." With the original proposal, an applicant who is using the
Prescriptive Method would be required to go to the Work Area Method for just
the one subject of structural requirements for additions. If this comment is
approved, the applicant would go to chapter 3 for many provisions, and would
look at chapter 4 for everything else.
EB16-16
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EB19-16
IEBC: 403.3.2 (New).
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Existing Building Code
Add new text as follows:
403.3.2 Construction loads during reroofing. Structural roof components
shall be capable of supporting the roof-covering system and the material and
equipment loads that will be encountered during installation of the system.
Reason: This proposal reconciles a difference between the Prescriptive and
Work Area methods.
The proposals adds matching language from 706.2 to 403.3.
In concept, perhaps neither provision is needed if Chapter 15 is deemed
adequate, but if 706.2 is retained, then 403.3 should have a matching
provision.

Cost Impact: Will not increase the cost of construction
This is a clarification of intent, therefore there will be no change in
construction requirements.
EB19-16 : 403.3.2
(NEW)BONOWITZ13373
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee believes that the code should not be
regulating construction loads as was proposed. Furthermore, the committee is
supportive of removing other similar requirements from the IEBC.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : David Bonowitz, representing National Council of
Structural Engineers Associations (dbonowitz@att.net) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Existing Building Code
403.3.2 Construction loads during reroofing. Structural roof components
shall be capable of supporting the roof-covering system and the material and
equipment loads that will be encountered during installation of the system.
[BS] 706.2 Structural and construction loads. Structural roof components
shall be capable of supporting the roof-covering system and the material and
equipment loads that will be encountered during installation of the system.
Commenter's Reason: This comment was requested by the IBC/IEBC
Structural Committee.
EB19 seeks only to reconcile a difference between the IEBC's Prescriptive
and Work Area methods. Currently, the Work Area method has a short
provision (706.2) about construction loads during reroofing, but the
Prescriptive method does not. EB19 originally proposed to add a matching
provision to the Prescriptive method as 403.2. We also acknowledged a
different approach -- we could just remove section 706.2, because Chapter 15
already covers construction loads.
The committee took our suggestion. Their reason statement reads "[T]he
committee is supportive of removing other similar requirements [i.e. 706.2]
from the IEBC."
So that is what this public comment does. It deletes the existing section 706.2,
and it skips the originally proposed section 403.2.

EB19-16
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EB25-16
[BS] 403.4.1, TABLE 403.5 (New), [BS] 907.4.3, TABLE 907.5 (New)
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Existing Building Code
Delete and substitute as follows:
[BS] 403.4.1 403.5 Seismic Design Category F Mitigation
priorities. Where the portion of the building undergoing the intended
alteration exceeds 50 percent of the aggregate area of the building, and
where the building is assigned to Seismic Design Category F, the structure of
the altered building shall be shown to meet the earthquake design provisions
of the International Building Code. For purposes of this section, the
earthquake loads need not be taken greater than 75 percent of those
prescribed in Section 1613 of the International Building Code for new
buildings of similar occupancy, purpose and location. New structural members
and connections required by this section shall comply with the detailing
provisions of this code for new buildings of similar structure, purpose and
location.
Where the work area exceeds 50 percent of the building area, and where the
building is of any type listed in Table 403.5, the structure of the altered
building shall meet the requirements of Sections 1609 and 1613 of the
International Building Code. Reduced International Building Code-level
seismic forces shall be permitted.
TABLE 403.5
Mitigation Priorities for Major Alterations
Priority Occupancy Risk
Seismic Size Location Structural Age Other
Type
Category Design
Attribute
Category
SDC IV
F
F
[BS] 907.4.3 907.5 Seismic Design Category F Mitigation
Priorities. Where the building is assigned to Seismic Design Category F, the
evaluation and analysis shall demonstrate that the lateral load-resisting
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system of the altered building or structure complies with reduced International
Building Code-level seismic forces in accordance with Section 301.1.4.2 and
with the wind provisions applicable to a limited structural alteration.
Where the building is of any type listed in Table 907.5, the structure of the
altered building shall meet the requirements of Sections 1609 and 1613 of the
International Building Code. Reduced International Building Code-level
seismic forces shall be permitted.
TABLE 907.5
Mitigation Priorities for Level 3 Alterations
Priority Occupancy Risk
Seismic Size Location Structural Age Other
Type
Category Design
Attribute
Category
SDC IV
F
F
Reason: This proposal offers an alternate presentation for the current wind
and seismic upgrade trigger for essential facilities in high seismic areas (SDC
F).
There is no change in intent, substance, or effect relative to the current
provisions (see * below).
So if it's just editorial, why do it? To clarify the larger intent of these two code
sections: That for certain buildings -- which might vary by jurisdiction -- a
Level 3 alteration should come with a lateral system evaluation or retrofit. The
current provisions do this for essential facilities in high seismic areas (SDC F
buildings). But as demonstrated and proposed in a recent report by the
Earthquake Engineering Research Institute (see Bibliography), building
owners, code officials, and emergency planners expect the code to do more.
When the life of a building is substanially extended through a major
architectural renovation or mechanical upgrade, all at significant expense,
owners, tenants, and the public expect that the building department will have
reviewed the building's safety for earthquakes and hurricanes too. Some large
jurisdictions do have such triggers for "major alterations," but they are mostly
holdovers from local amendments developed before the old "25-50 rule" was
removed in the late 1970s. Other jurisdictions large and small would like to do
the same, but with limited resources and amendment-free adoption policies in
place, their task is difficult.
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The new format proposed here will help them. A single table is provided, and
it is easily revised by adding one or more rows. There is no need to write new
(and possibly flawed) code language, to figure out where it goes in the code,
to write corresponding technical criteria and administrative regs, to match the
local priority to some precedent already in the code, etc. All the benefits of the
I-codes come with the proposed table.
The table format allows a jurisdiction to identify the buildings of greatest
interest to local mitigation and resilience plans. We find that in some
jurisdictions the concern is about a particularly vulnerable structure type (like
URM, or non-ductile concrete), in some it is about school safety and recovery,
in some it is about protecting senior or low-income housing, for some it is
about revitalizing a commercial district. A uniform, one-size-fits-all approach no
longer suits the needs of communities thinking about natural disaster recovery
and resilience. Building code triggers are part of the emergency manager's
toolkit. To the extent that a jurisdiction finds them useful or necessary, this
proposal will help them.
The alternative, given the growing interest in resilience and disaster recovery
planning, might be to extend the "major alteration" trigger for SDC F down to
all buildings in SDC E or even D. We believe that is too broad a brush, and
the targeted approach suggested by this proposal would be better.
But even if a jurisdiction does nothing to customize these provisions, there is
no harm in approving the proposed format. It changes nothing substantive,
but it actually clarifies the current code.
* Two versions are provided to ensure consistency between the Prescriptive
and Work Area methods. There is no change in intent, substance, or effect
relative to the current Work Area provision. Since the current Prescriptive
provision does not include a wind requirement, the inclusion of that
requirement here for consistency does represent a change of scope. But
reconciliation of the methods is being addressed more directly by a separate
proposal; here, the focus is on the presentation and structure of the provision,
not the wind trigger. If this proposal is approved for its purposes, and that
separate reconciliation proposal is disapproved, we will modify this proposal
to ensure consistency with the current code with no substantive effect.
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Bibliography: "Alterations and Seismic Upgrade: The Building Code as
Mitigation Policy," by David Bonowitz, David McCormick, and Peter Somers,
2014.
https://www.eeri.org/products-page/endowment-fund-reports/alterations-andseismic-upgrade-the-building-code-as-mitigation-policy/

Cost Impact: Will not increase the cost of construction
Reorganization and alternate presentation only. MIGHT increase the cost of
construction if using the Prescriptive method in an area of high seismicity
where wind loads nevertheless control. But that change is proposed here only
to ensure consistency between the IEBC compliance methods. Whether to
add a wind trigger to the Prescriptive method is being proposed separately,
and in that proposal, the cost impact is shown as "Will increase."
EB25-16 : [BS]
403.4.1BONOWITZ13175
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt that the proposed presentation of wind
and sesimic triggers may be intriguing, but what's needed for the jurisdiction that
is tying to adopt this is more of a roadmap of how to get there. Perhaps in a public
comment more information can be provided in the reason that can then go into
the commentary, giving examples of the structural attributes and what are the
important factors to consider.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Bonowitz, representing National Council of
Structural Engineers Associations (dbonowitz@att.net) requests
Approve as Submitted.
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Commenter's Reason: The IBC Structural committee was very
complimentary of EB25 and only disapproved it because the proposal doesn't
go far enough in telling jurisdictions how they should locally amend the model
code -- but that's for YOU to do, as needed for your city, county, or state. In
effect, the committee liked this proposal but disapproved it because as the
proponent, we didn't overstep our bounds! As a result, you won't get to benefit
from what the committee recognized as a clarifying, simplifying, innovative,
and useful proposal -- unless you reverse their disapproval.
To be clear, EB25 does not make any substantive change to the code. Nor
does it require any jurisdiction to add mitigation triggers or add rows to the
proposed table. All it does it reformat the existing provision to clarify the
code's current mitigation priorities and to help jurisdictions take advantage of
a clearer provision -- AS EACH JURISDICTION SEES FIT.
The committee's reason statement asks for a "roadmap," and "commentary,"
and "examples." First, no such frills are needed for EB25 to work effectively. If
approved, the proposed tables will be in the code, already complete. The
jurisdiction does not have to do anything to implement or use them. No
roadmap or commentary or examples are needed.
But beyond that, the original EB25 reason statement actually DOES have
precisely such examples: Unreinforced masonry buildings, non-ductile
concrete buildings, school safety and recovery, senior housing, low income
housing, and revitalization of commercial districts. Are those not enough?
Examples of specific mitigation priorities can be easily found by googling.
Seattle, San Francisco, Los Angeles, Massachusetts, and Salt Lake City all
offer useful examples, but it would have been wrong for EB25 to focus on
those, because EB25 intends to respect local priorities and local policymaking.
As for commentary, we are happy to help ICC write commentary, but no code
change proposal should ever be approved or disapproved because of what
might go in some commentary that is not even on the agenda. When did an
ICC code change hearing ever debate a commentary?
As for a roadmap to resilience-based mitigation programs, again, that would
have been way beyond the scope of the proposal. The lack of such an overreaching roadmap is an invalid basis for disapproving an otherwise helpful
proposal.
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In brief, the committee turned down a free car because it didn't come with
driving lessons. They declined free playoff tickets because they didn't come
with a "roadmap" to the stadium. They rejected a very good proposal because
it was not perfect in the eyes of a few members -- and in doing so, they
assumed that you wouldn't want that very good proposal either.

EB25-16
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EB35-16
IEBC: 406.1, 602.3.
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Existing Building Code
Delete without substitution:
406.1 Replacement glass. The installation or replacement of glass shall be
as required for new installations.
Revise as follows:
602.3 302.4.1 Glazing in hazardous locations. Replacement glazing in
hazardous locations shall comply with the safety glazing requirements of the
International Building Code or International Residential Code as applicable.
Exception: Glass block walls, louvered windows, and jalousies repaired
with like materials.
Reason: This proposal resolves a discrepancy between the Work Area and
Prescriptive methods and builds on the reorganization of Chapter 3 from the
last cycle and from Group A.
Section 406.1 is about allowable materials, does not contain a trigger, and is
independent of project type. Thus, it is out of place in Section 406 and should
be in Section 302 instead.
But 406.1 also conflicts with 602.3, which is a more nuanced provision
consistent with the philosophy of the IEBC regarding existing materials. The
broad requirement in 406.1 that all replacement glass must be as new is
problematic; ASCE 7 requires annealed or tempered glass in many cases,
and that sometimes brings a requirement for drift capable frames that won't
work with existing conditions. Thus, 406.1 should be superseded by 602.3.
But 602.3 appears only in the Repairs chapter of the Work Area method. It
has just as much relevance to Alterations. Therefore, 602.3 should be moved
to Section 302 as proposed.
Thus, this proposal does two things:
It moves 602.3 to Section 302, where it will have its proper applicability
to all methods and and all project types.
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It eliminates 406.1, replacing it with the relocated 602.3.

Cost Impact: Will not increase the cost of construction
More limited provision could REDUCE costs.
EB35-16 : 602.3BONOWITZ13294
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is a difference between provisions for replacment
glass and glazing in hazardous locations. The committee supports the intent of
this proposal and encourages a public comment.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Bonowitz, representing National Council of
Structural Engineers Associations (dbonowitz@att.net) requests
Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Existing Building Code
602.3 302.4.1 Glazing in hazardous locations. Replacement glazing in
hazardous locations shall comply with the safety glazing requirements of the
International Building Code or International Residential Code as applicable.
Exception: Glass block walls, louvered windows, and jalousies repaired
with like materials.
Commenter's Reason: This public comment was requested by the IBC
Structural committee, as stated in its reason statement.
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EB35 proposed two small changes to reconcile differences between the
Prescriptive and Work Area methods regarding glazing falling hazards. This
comment keeps one of those changes (moving current section 602.3 to
Chapter 3) and withdraws the other one (deleting section 406.1).
The reason for the change to 602.3 is the same: By moving this brief
provision to Chapter 3, we ensure that it applies, appropriately, to both the
Prescriptive and Work Area methods and to alteration projects as well as
repairs.
Section 406.1, however, is part of a larger section about glass replacement in
general. As pointed out at the hearings, section 406 should remain intact.
Reconciliation of the two methods requires more than simply deleting section
406.1. As the proponent of EB35, we accept that and are submitting this
comment to modify EB35 accordingly. In correspondence, our colleague Eric
Stafford (who opposed EB35 on behalf of IBHS) has indicated his support for
EB35 as modified by this public comment.

EB35-16
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EB39-16
IEBC: [BS] 1007.3.1, [BS] 407.4.
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Existing Building Code
Revise as follows:
[BS] 407.4 Structural. When a change of occupancy results in a structure
being reclassified to a higher risk category, or where the change is from a
Group S or Group U occupancy to any occupancy other than Group S or
Group U, the structure shall conform to the seismic requirements for a new
structure of the higher risk category. For purposes of this section, compliance
with ASCE 41, using a Tier 3 procedure and the two-level performance
objective in Table 301.1.4.1 for the applicable risk category, shall be deemed
to meet the requirements of Section 1613 of the International Building Code.
Exceptions:
1. Specific seismic detailing requirements of Section 1613 of the
International Building Code for a new structure shall not be required
to be met where the seismic performance is shown to be equivalent to
that of a new structure. A demonstration of equivalence shall consider
the regularity, overstrength, redundancy and ductility of the structure.
2. When a change of use results in a structure being reclassified from
Risk Category I or II to Risk Category III and the structure is located
where the seismic coefficient, SDS, is less than 0.33, compliance with
the seismic requirements of Section 1613 of the International Building
Code is not required.
3. Where the change is from a Group S or Group U occupancy, reduced
International Building Code-level seismic forces shall be permitted.
[BS] 1007.3.1 Compliance with International Building Code-level
seismic forces. Where a building or portion thereof is subject to a change of
occupancy that results in the building being assigned to a higher risk category
based on Table 1604.5 of the International Building Code, or where the
change is from a Group S or Group U occupancy to any occupancy other
than Group S or Group U, the building shall comply with the requirements for
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International Building Code-level seismic forces as specified in Section
301.1.4.1 for the new risk category.
Exceptions:
1. Where approved by the code official, specific detailing provisions
required for a new structure are not required to be met where it can
be shown that an equivalent level of performance and seismic safety
is obtained for the applicable risk category based on the provision for
reduced International Building Code-level seismic forces as specified
in Section 301.1.4.2.
2. Where the area of the new occupancy with a higher hazard category
is less than or equal to 10 percent of the total building floor area, the
occupant load of the area with the new occupancy is not increased,
and the new occupancy is not classified as Risk Category IV. For the
purposes of this exception, buildings occupied by two or more
occupancies not included in the same risk category, shall be subject
to the provisions of Section 1604.5.1 of the International Building
Code. The cumulative effect of the area of occupancy changes shall
be considered for the purposes of this exception.
3. Unreinforced masonry bearing wall buildings in Risk Category III when
assigned to Seismic Design Category A or B shall be allowed to be
strengthened to meet the requirements of Appendix Chapter A1 of this
code [Guidelines for the Seismic Retrofit of Existing Buildings
(GSREB)].
4. Where the change is from a Group S or Group U occupancy, reduced
International Building Code-level seismic forces shall be permitted.
Reason: This proposal re-introduces a common sense seismic upgrade
trigger of the type the code had until 2012, but with the allowance of reduced
loads.
For the 2012 code, the seismic upgrade triggers for change of occupancy
projects were greatly simplified so that an upgrade is triggered only when the
change is so significant that it bumps the building into a higher risk category.
This was a useful improvement to the previous set of triggers, but it was a bit
of an over-reach in one regard. Quite often, the ground floor of a residential
building is converted from a storage, parking, or utility area, often unfinished,
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to an occupied residential unit or leasable office or commercial space. In a
seismically deficient building, such a change represents a significant increase
in risk that the code should not ignore.
In the 2009 IEBC (Work Area method), such a change of occupancy would
have triggered a full-building seismic upgrade with full code-level loads. Since
2012, however, since such a change would not affect the risk category (it
would be II before and after), no evaluation or upgrade is triggered for these
cases. (The alteration normally associated with such a change of occupancy
also would not trigger any seismic work.) San Francisco, which is trying to
encourage both seismic retrofit and the conversion of accessory dwelling
units, has recognized this problem and is implementing a similar solution.
This proposal would re-introduce the seismic upgrade trigger for these
specific cases. Notes:
Matching provisions are proposed for the Prescriptive and Work Area
methods.
The 10% "small area" exception is modified to prevent gaming, since the
cases in question often involve only part of the first story.
An exception to the full-code criteria is added. Since these occupancy
changes are less significant than a wholesale shift in risk category, we
suggest that the use of reduced seismic loads is appropriate. For many
woodframe apartment buildings, the use of reduced loads also allows
IEBC Appendix A4, which would effectively limit any retrofit work to the
first story, making the triggered retrofit quite feasible.

Cost Impact: Will increase the cost of construction
The cost of converting an unfinished space to a functional residential unit
would be increased by the cost of a retrofit with reduced forces.
EB39-16 : [BS]
407.4BONOWITZ12544
Public Hearing Results
Committee Action:
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Committee Reason: While agreeing with the reasoning of the proposal to
address change of occupancies invloving Groups S and U, there hasn't been
sufficient justification presented to require this when the Group S or Group U is
on the side or top of the building. Also requirements to address soft stories
typically would address only that part of the structure, but this proposal appears
to trigger more than that.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Bonowitz, representing National Council of
Structural Engineers Associations (dbonowitz@att.net) requests
Approve as Submitted.
Commenter's Reason: As stated in its reason, the IBC Structural committee
AGREES with the overall reasoning of EB39, which says that if an occupancy
is changed from unoccupied storage or utility to an occupied space -residential, business, etc. -- such a change justifies a review of the building's
seismic risk. Yes, it does. Yet the committee disapproved the proposal
because of a misplaced concern over rare conditions and a misunderstanding
of why current retrofit programs are scoped the way they are.
The committee's reason seems to suggest that if you add risk by increasing
the occupant load at the bottom of the building, that's a concern, but if you
add risk by doing the same thing in the second story, that's ok. Four reasons
why this objection is flawed:
1. The issue here is seismic safety, and most seismic collapses threaten the
whole building, not just the first story. Indeed, converting an unoccupied
space to occupied is conceptually more like adding new units than merely
changing the use, regardless of what part of the building they're in; this is just
the sort of risk increase that should justify a seismic review -- which the
committee otherwise acknowledged. Certainly we make no such exception for
the "side or top" of a building when the other triggers in Sections 407.4 and
1007.3.1 apply due to an increase in risk category.
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2. Regarding a change of occupancy on the "side" of the building, if that "side"
is structurally independent then the rest of the building would not be affected
anyway, and if it is not independent, then the performance of the rest of the
building is absolutely relevant.
3. Nearly all of the cases where this change of occupancy trigger would apply
ARE at the bottom of the building, so by disapproving EB39 the committee is
overlooking a quite common condition by overstating the case of a rare one.
4. The proposal would not make an entirely new requirement. It merely
restores a requirement that was already in the code in 2009 but was removed
by an over-reaching simplification to Chapter 10 in 2012. So there is
precedent for what EB39 proposes.
The second part of the committee's reason mentions typical "soft story" retrofit
programs that only require retrofit of the critical story (generally only the first
story). Unfortunately, this is not a valid objection to the proposal, for two
reasons:
2. In some cases, even if the proposed trigger applies, by allowing the use of
reduced seismic loads, EB39 would also allow the use of Appendix A3 or A4,
which only require retrofit in the critical lower stories -- just as the committee
seems to prefer.
3. The mitigation programs cited by the committee are typically MANDATORY
programs that apply even if there is no change of occupancy at all. In those
cases, where there is no risk increase from a change of occupancy, it does
make sense to limit the mandated work to the critical first story. That is
different from a voluntary change of occupancy that ADDS RISK. Where the
risk is increased -- either from a critical change in use or, in this case, by the
creation of new occupied spaces -- a full building review is standard.

EB39-16
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EB41-16
IEBC: 408.4 (New), [BS] 1206.1.
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Existing Building Code
Add new text as follows:
408.4 Structural. Historic buildings shall comply with the applicable
structural provisions in this Chapter.
Exception: The code official shall be authorized to accept existing floors
and existing live loads and to approve operational controls that limit the
live load on any floor.
Revise as follows:
[BS] 1206.1 General. Historic buildings shall comply with the applicable
structural provisions for the work as classified in Chapter 5.
Exception: The code official shall be authorized to accept existing floors
and existing live loads and to approve operational controls that limit the
live load on any such floor.
Reason: This proposal reconciles a significant difference between the
Prescriptive and Work Area methods.
In the current Prescriptive method, Section 408.1 says that improvements to
the existing building need be made only if they are specifically required. The
balance of Section 408 has no specific structural checks or upgrade triggers - not even for added dead load or removal of a structural element -- so
depending on interpretation, 408.1 has the effect of saying that historic
buildings are exempt from any structural work.
By contrast, in the current Work Area method, Section 1206.1 says
specifically that the code's common sense structural provisions do apply to
historic buildings.
This proposal would match the Prescriptive method to the Work Area method,
clarifying that the Chapter 4 structural requirements are safety-related and
therefore should be enforced in historic buildings. The proposed wording of
new section 408.4 is borrowed directly from 1206.1.
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The proposed revision to Section 1206.1 is merely an editorial clarification.
In concept, one could argue that historic structures should be exempt from the
code's few wind and seismic upgrade triggers. We might be open to that, but
at the very least all checks of dead, live, and snow load, as well as
confirmations of adequacy when the de facto structure is altered, should be
enforced. And in any case, there is no reason for the Prescriptive and Work
Area methods to differ in their structural provisions.

Cost Impact: Will increase the cost of construction
If you read current 408.1 to exclude structural work, this proposal could
increase construction costs. If you read current 408.2 to mean that safetyrelated structural provisions already apply, then this proposal will have no
effect on costs.
EB41-16 : 408.4
(NEW)BONOWITZ12779
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal provides the direction needed to apply the
structural provisions of this chapter and gives the building official the authority to
evaluate the historical building and make exceptions where needed.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Bonowitz, representing National Council of
Structural Engineers Associations (dbonowitz@att.net) requests
Approve as Modified by this Public Comment.
Modify as Follows:

2016 ICC PUBLIC COMMENT AGENDA

Page 2084

2015 International Existing Building Code
408.4 Structural. Historic buildings shall comply with the applicable structural
provisions in this Chapter.
Exception Exceptions:
1. The code official shall be authorized to accept existing floors and
existing live loads and to approve operational controls that limit the live
load on any floor.
2. Repair of substantial structural damage is not required to comply with
Sections 404.2 and 404.3. Substantial structural damage shall be
repaired in accordance with Section 404.4.
[BS] 1206.1 General. Historic buildings
shall comply with the applicable structural provisions for the work as classified
in Chapter 5.
Exception: Exceptions:
1. The code official shall be authorized to accept existing floors and existing
live loads and to approve operational controls that limit the live load on any
floor.
2. Repair of substantial structural damage is not required to comply with
Sections 606.2.2 and 606.2.3. Substantial structural damage shall be
repaired in accordance with Section 606.2.1.
Commenter's Reason: As noted in the EB41 reason statement, the
proposal as submitted addresses a significant discrepancy between the
code's two methods for historic buildings. Currently, the Work Area method
(1206.1) subjects historic buildings to the same structural upgrade triggers as
non-historic buildings, but the Prescriptive method (408) does not. EB41
resolves the discrepancy by adding a provision to the Prescriptive method
(approved 408.4) to match the Work Area method.
Thus, as submitted and approved, historic buildings will be subject to the
same structural upgrade triggers as non-historic buildings, with either method.
This represents no change to the Work Area method, but a potentially
significant change to the Prescriptive method.
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This proposed modification offers something of a compromise for both
methods. A rational argument can be made that historic buildings should not
be subject to expensive and disruptive wind and seismic retrofits when those
retrofits are triggered by repairs. Alterations, additions, relocations, and
changes of occupancy are all voluntary; those projects should be subject to
sensible upgrade triggers, even for historic buildings, and the projects can be
scoped and budgeted to accommodate these requirements with due regard
for historic preservation. EB41, as submitted and approved, does this.
Repairs, however, are not voluntary, so an upgrade triggered by repair might
be at odds with the priorities of preservation. Not everyone will agree with this
approach; after all, historic buildings are expected to provide adequate safety
too, as contemplated by current (though vague) 408.2. But if historic buildings
should ever be exempt from the code's sensible wind and seismic retrofit
triggers, it should be in the case of involuntary repairs.

Public Comment 2:
Proponent : Gwenyth Searer, representing self requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Existing Building Code
408.4 Structural. Historic buildings shall comply with the applicable structural
provisions in this Chapter.
Exceptions:
Exception:
1. The code official shall be authorized to accept existing floors and existing
live loads and to approve operational controls that limit the live load on any
floor.
2. Repairs are not required to comply with the substantial structural damage
retrofit requirements of Sections 404.2 and 404.3.
[BS] 1206.1 General. Historic buildings shall comply with the applicable
structural provisions for the work as classified in Chapter 5.
Exception Exceptions
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:
1. The code official shall be authorized to accept existing floors and
existing live loads and to approve operational controls that limit the
live load on any floor.
2. Repairs are not required to exceed the requirements of Section
1202.
Commenter's Reason: The changes approved in EB41-16 conflict with the
requirements for repairs of historic buildings in other portions of the IEBC and
are likely to result in confusion. The changes in EB 41-16 also conflict with
the change approved in EB54-16.
This proposed modification brings the various requirements for repair of
historic buildings into alignment throughout the IEBC.
According to Section 1202.1, repairs are permitted with original or like
materials and original methods of construction
According to Section 1202.4, replacement of existing or missing features
using original materials is permitted.
According to Section 601.1, repairs need only comply with Chapter 12;
this wording effectively bypasses all of the upgrade triggers in Chapter 6.
And EB54-16, which was approved by the ICC-Structural Committee As
Submitted, struck the requirement for a report from Section 1201.2 for
repairs to historic buildings because a report is not needed to repair a
historic structure (again, because repairs in like-kind and using original
methods of construction are permitted).
This public comment does not affect how alterations of and additions to
historic buildings are dealt with. This public comment also does not affect the
ability of code officials to require mitigation of dangerous or unsafe conditions
(Sections 401.3 and 1202.2, respectively).
The portions of the IEBC that deal with historic buildings were modeled after
the California Historical Building Code (CHBC). This public comment brings
EB41-16 into alignment with the originally intended treatment of historic
buildings with respect to repair -- i.e., put it back the way it was unless that
condition is dangerous or unsafe.
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EB41-16
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EB48-16
IEBC: [BS] 907.1.
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Existing Building Code
Revise as follows:
[BS] 907.1 General. Where buildings are undergoing Level 3 alterations
including structural alterationsalterations, the provisions of this section shall
apply.
Reason: This proposal clarifies the intended application of section 907.
As written, 907 applies to "Level 3 alterations including structural alterations."
This wording is unclear:
Does it mean that 907 applies only to Level 3 alterations that happen to
include major structural work?
Or does it mean that all "structural alterations" should always be
considered Level 3 Alterations to which 907 generally applies?
Certainly the second choice is incorrect, as that meaning would improperly redefine what it means to be a Level 3 Alteration. It would be wrong to say that
moving one post or cutting one hole should be deemed Level 3.
But even the first choice fails to reflect most users' expectation that 907
applies to any Level 3 project whether or not the intended work involves any
structural alteration. Certainly this was the understanding when the proactive
provisions in 907.4.3, 907.4.5, and 907.4.6 were added. Those provisions
recognize that when a building gets essentially a new life through an
extensive renovation, some basic structural mitigation should be triggered. It
makes no sense, and it destroys the intent of these these sensible provisions,
to say that they can be avoided by restricting the scope of your major
alteration project to architectural, accessibility, mechanical, electrical,
cladding, and energy conservation improvements.
This proposal deletes the three problematic words, eliminating confusion and
confirming the applicability of 907.4.3, 907.4.5, and 907.4.6.
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Are there any implications to the rest of 907, specifically to 907.4.2 and
907.4.4, which address the structural systems as a whole? Answer: No. With
respect to these provisions, the question of whether 907 applies to alterations
with or without structural scope is moot. Consider:
Assume 907 is meant to apply only to Level 3 Alterations with structural
scope. Then a project with structural scope would trigger upgrade by
907.4.2 if the scope was SSA, and would not trigger upgrade otherwise.
The lesser structural scope would still have to comply with Chapter 8
(per 907.4.4).
Now assume that 907 is meant to apply as proposed, to all Level 3
Alterations, with or without structural scope. If there is structural scope,
then the result is the same as in the previous assumption. If there is no
structural scope, then you get the same result (i.e. comply with Chapter
8) as in the previous assumption with less than SSA.
The same result means the question is moot, so the proposal has no effect on
the SSA trigger at the heart of Section 907.
Now, with this proposal, 907.1 would read, "Where buildings ar eundergoing
Level 3 alterations, the provisions of this section shall apply." This is
harmless, but one might also argue that it is unnecessary, since Section 907,
by being in Chapter 9, already applies to any Level 3 Alteration by definition.
So we are open to a modfication that simply deletes Section 907.1 in its
entirety.

Cost Impact: Will not increase the cost of construction
This is a clarification of current intent so there is no change to consturction
requirements.
EB48-16 : [BS]
907.1BONOWITZ12325
Public Hearing Results
Committee Action:
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Committee Reason: This code change clarifies the IEBC by removing confusing
verbiage, because it is agreed that level 3 aleratiions should require compliance
with Section 907.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Bonowitz, representing National Council of
Structural Engineers Associations (dbonowitz@att.net) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Existing Building Code
[BS] 907.1 General. Where buildings are undergoing Level 3 alterations, the
provisions of this section shall apply.
Commenter's Reason: This comment does a little housekeeping on EB48
as already approved.
As noted at the end of the original EB48 reason statement, if the proposal is
approved as submitted -- and it has been -- then the clarified text that remains
will actually be completely redundant. That is, it can be removed with no loss
of substance at all.
So that is what this PC does.

EB48-16
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EB55-16
IEBC: [BS] 1201.2, [BS] 1206.1.
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee
(bcac@iccsafe.org)
2015 International Existing Building Code
[BS] 1201.2 Report. A historic building undergoing repair, alteration, or
change of occupancy shall be investigated and evaluated. If it is intended that
the building meet the requirements of this chapter code, a written report shall
be prepared and filed with the code official by a registered design
professional when such a report is necessary in the opinion of the code
official. Such report shall be in accordance with Chapter 1 and shall identify
each required safety feature that is in compliance with this chapter and where
compliance with other chapters of these provisions would be damaging to the
contributing historic features. For buildings assigned to Seismic Design
Category D, E or F, a structural evaluation describing, at a minimum, the
vertical and horizontal elements of the lateral force-resisting system and any
strengths or weaknesses therein shall be prepared. Additionally, the report
shall describe each feature that is not in compliance with these provisions and
shall demonstrate how the intent of these provisions is complied with in
providing an equivalent level of safety.
[BS] 1206.1 General. Historic buildings shall comply with the applicable
structural provisions for the work as classified in Chapter 5.
Exceptions: Exception:
1. The code official shall be authorized to accept existing floors and
approve operational controls that limit the live load on any such floor.
2. Where compliance with the intent of this code is accomplished and
documented in accordance with Section 1201.2
Reason: There is a very weak link in Chapter 12 between the report that is
required in Section 1201.2 and flexibility given to the structural aspect of
historic buildings. Currently Section 1206.1 gives the impression that full
compliance with the work area method is required regardless of any report in
Section 1201.2 being developed.
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This proposal is submitted by the ICC Building Code Action Committee
(BCAC). BCAC was established by the ICC Board of Directors to pursue
opportunities to improve and enhance assigned International Codes or
portions thereof. In 2014 and 2015 the BCAC has held 5 open meetings. In
addition, there were numerous Working Group meetings and conference calls
for the current code development cycle, which included members of the
committee as well as any interested party to discuss and debate the proposed
changes. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/codedevelopment-process/building-code-action-committee-bcac/)

Cost Impact: Will not increase the cost of construction
This proposal is a clarification of the requirements and may reduce costs by
providing for proper application.
EB55-16 : [BS]
1201.2KULIK10984
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt the the new exception is not needed in
Section 1206.1. The change substituting "code" for "chapter" is appropriate,
however, and the committee recommends addressing this through a public
comment.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Kulik, representing Building Code Action
Committee (bcac@iccsafe.org) requests Approve as Modified by this
Public Comment.
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Modify as Follows:
2015 International Existing Building Code
[BS] 1206.1 General. Historic buildings shall comply with the applicable
structural provisions for the work as classified in Chapter 5.
Exceptions:
1. The code official shall be authorized to accept existing floors and
approve operational controls that limit the live load on any such floor.
2. Where compliance with the intent of this code is accomplished and
documented in accordance with Section Sections 1201.2, 1202 and
1205.
Commenter's Reason: The committee felt that the change proposed to
Section 1206.1 was appropriate, but the proposed exception #2 needed to
also make a cross reference to Section 1202 and 1205 to correlate with
previous actions regarding minimum repair or change of occuancy
requirements. The BCAC agrees that this is an appropriate reference;
therefore, this public comment includes that cross reference.
This public comment is submitted by the ICC Building Code Action Committee
(BCAC). BCAC was established by the ICC Board of Directors to pursue
opportunities to improve and enhance assigned International Codes or
portions thereof. Between 2014 and 2016 the BCAC has held 8 open
meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included
members of the committee as well as any interested party to discuss and
debate the proposed public comments. Related documentation and reports
are posted on the BCAC website at: BCAC (http://www.iccsafe.org/codestech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

EB55-16
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EB56-16
IEBC: [BS] 1302.3, [BS] 1302.4, [BS] 1302.5.
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Existing Building Code
Revise as follows:
[BS] 1302.3 Wind loads. Buildings shall comply with wind provisions for new
construction at the new location using theInternational Building Code or
International Residential Code,wind provisions as applicable.
Exceptions Exception:
1. Detached one- and two-family dwellings and Group U occupancies
where wind loads for new construction at the new location are not higher
than those at the previous location.
2. Structural elements whose stress is not increased by more than 10
percent.
[BS] 1302.4 Seismic loads. Buildings shall comply with seismic provisions
for new construction at the new location using theInternational Building Code
or International Residential Code,seismic provisions at the new location as
applicable.
Exceptions Exception:
1. Structures assigned to Seismic Design Category A or B and detached
one- and two-family dwellings assigned to Seismic Design Category A,
B, or C where the seismic loads for new construction at the new location
are not higher than those at the previous location.
2. Structural elements whose stress is not increased by more than 10
percent.
[BS] 1302.5 Snow loads. Structures shall comply with International Building
Code or International Residential Code snow loads as applicable where
snow loads provisions for new construction at the new location are higher
than those at using the previous locationInternational Building Code or
International Residential Code, as applicable.
Exception: Structural elements whose stress is not increased by more
than 5 percent.
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Exception: Structures for which the snow loads for new construction at
the new location are not higher than those at the previous location.
Reason: This proposal clarifies the structural upgrade exceptions for
relocated buildings and restores some of the intent of the Prescriptive
provision (Section 409.1) that was simply eliminated without Structural
Committee input in Group A.
For wind, seismic, and snow loads, current Section 1302 generally requires
relocated buildings to meet requirements for similar new buildings. It provides
two types of exceptions:
1. Exceptions where the loads in the new location are no higher than in the
old location, for specific buildings and occupancies.
2. A "10% rule" for wind and seismic, and a "5% rule" for snow.
This proposal retains the first set of exceptions (with editorial revisions) and
removes the second set of exceptions because they are unclear in intent and
application. For example, what does it mean to have a "stress increase" due
to seismic loads associated with a relocation? Does the exception intend to
compare current loads at the new location with current loads at the old
location? If so, that is what Exception 1 already does, without the need for
percentages. Or does it intend to compare the original design loads at the old
location with current design loads at the new location, as if the relocated
structure were a new building to be compared with the old one? That would
be inconsistent with any other IEBC provision. In short, the "10% rule"
exception for relocated buildings is unclear and unnecessary.
More important, while a "10% rule" is appropriate for an addition or a typical
alteration as a way of keeping upgrade costs proportional to intended project
costs, such a rule should not apply to the wholesale relocation of a building. A
relocation should be considered on par with a Level 3 alteration with
substantial structural scope, for which the IEBC does require wind and
seismic upgrade. That is why the Prescriptive provision in Section 409 (prior
to its removal in Group A) simply said that a relocated building should be
treated like a new structure, without exceptions.
The proposal also makes editorial clarifications for consistent wording and
structure. Thus, the "no higher" snow load provision is moved to an exception
to match the structure used for wind and seismic.
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Cost Impact: Will increase the cost of construction
Might increase the cost of relocation for some buildings, depending on
whether loads in the new location are higher, and on how the unclear 10%
exceptions were interpreted. For users of the Prescriptive method, the
proposal represents a reduction in cost.
EB56-16 : [BS]
1302.3BONOWITZ12825
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee disagrees with the removal of what are
considered common sense triggers. Doing so would require an upgrade just
because a building is moved. There is no problem in determining demand-capcity
ratios and in calculating the effect of the relocation on the structure. When moving
a structure sometimes it is only necessary to check the bottom of the structure.
Assembly Action:

None
Individual Consideration Agenda

Proponent : David Bonowitz, representing National Council of
Structural Engineers Associations (dbonowitz@att.net) requests
Approve as Submitted.
Commenter's Reason: The committee's reason for disapproval of EB56
shows that they did not understand the intent of the proposal and were misled
by mistaken statements made during committee deliberations, after testimony
was closed. Consdier each part of the committee's reason statement:
"The committee disagrees with the removal of what are considered
common sense triggers." EB56 does not remove any triggers at all. To
be fair, this is probably an honest mistake by ICC staff; it probably means
to say "common sense exceptions."
Approval "would require an upgrade just because a building is moved."
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First, that is exactly what the IEBC's prescriptive method CURRENTLY
requires, so it is hardly a radical idea without precedent. Second, this is
not even true; a cursory look at the proposal shows that EB56 retains 3
of the 4 current exceptions. Third, allowing a relocation with the current
"10% rule" exceptions effectively removes any review of structural safety
when a deficient building is moved from one jurisdiction to a neighboring
one. With these exceptions, a building that you would never allow to be
built new in your jurisdiction can instead be trucked in with no
restrictions, unless somehow the wind, seismicity, or snow in your town
is a lot higher than in the next town over. This is too low a bar.
"There is no problem in determining demand-capacity ratios [or] the
effect of the relocation." Agreed, but this misses the point. Of course a
change in DCR can be calculated, but it is very likely to be zero, even for
a highly deficient and unsafe structure. As the EB56 reason statement
explains, exceptions based on the percentage of DCR change make
sense when the intended work would change the building itself, as for an
addition or alteration. But the logic is not the same for a relocation.
"When moving a structure sometimes it is only necessary to check the
bottom of the structure." Ok, but that is obviously not the case when the
rest of the structure -- the roof or the lateral system -- is plainly deficient.
In those cases, the current exceptions are preventing common sense
safety checks and allowing deficiencies that would never be tolerated in
a new building. These exceptions must be deleted as proposed for
section 1302 to have any meaning.
In the end, EB56 simply retains what is already in the 2015 IEBC Prescriptive
Method, Section 409: Relocated buildings are to be treated as if they are
being erected new. Unfortunately, Section 409 was improperly removed in
Group A without a full hearing by the Structural Committee (let alone the ICC
membership) regarding reconciliation between the Prescriptive and Work Area
methods. EB56 helps correct that oversight.

EB56-16
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EB57-16
IEBC: [BS] 1302.3, [BS] 1302.4, [BS] 1302.5.
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Existing Building Code
Revise as follows:
[BS] 1302.3 Wind loads. Buildings shall comply with wind provisions for new
construction at the new location using the International Building Code or
International Residential Code ,wind provisions as applicable.
Exceptions:
0.1.Detached one- and two-family dwellings and Group U
occupancies where wind loads at the new location are not
higher than those at the previous location.
0.2.Structural elements whose stress is not increased by more than
10 percent.
[BS] 1302.4 Seismic loads. Buildings shall comply with International
Building Code or International Residential Code seismic provisions for new
construction at the new location using the International Building Code or
International Residential Code, as applicable.
Exceptions:
1. Structures in Seismic Design Categories A and B and detached oneand two-family dwellings in Seismic Design Categories A, B and C
where the seismic loads at the new location are not higher than those
at the previous location.
2. Structural elements whose stress is not increased by more than 10
percent.
1. Structures assigned to Seismic Design Category A or B, based on the
new location.
2. Detached one- and two-family dwellings assigned to Seismic Design
Category C, based on the new location.
[BS] 1302.5 Snow loads. Structures shall comply with International Building
Code or International Residential Code snow loads as applicable where
snow loads provisions for new construction at the new location are higher
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than those at the previous location using International Building Code or
International Residential Code, as applicable.
Exception: Structural elements whose stress is not increased by more
than 5 percent.
Reason: This proposal makes editorial clarifications and deletes the highly
unconservative exceptions, matching three two Work Area provisions to the
Prescriptive provision (409.1) that was removed without Structural Committee
input in Group A.
The intent of these exceptions is apparently to avoid the cost of sensible,
safety upgrades -- even for the wholesale relocation of an entire building.
However, for wind and snow, they do not waive the upgrade for, say, historic
buildings where such costs might be destructive, they do not waive the
upgrade only for moves within the same lot, which maintain the existing risk,
and they do not waive the upgrade based on an low risk, as the exception to
1302.4 does for areas of low seismicity. Any of those approaches might be
more reasonable.
Rather, these exceptions effectively say that while it is not acceptable to build
a deficient new house in your jurisdiction, it is completely ok to move an even
worse one in from the neighboring town or suburb. That makes no sense, and
it is no way to manage the risk of an existing building stock. Section 409 did
not provide these exceptions, and the Work Area method shouldn't either. (We
are open to exceptions based on low risk, as in 1302.4, but such a revision is
beyond the scope of this proposal.)
Exceptions to structural safety upgrades make sense for a small addition or
alteration; they look for significant risk increases and keep upgrade costs
proportional to intended project costs. But such rules should not apply to the
wholesale relocation of a building. A relocation should be considered on par
with a Level 3 alteration with substantial structural scope, for which the IEBC
does require wind and seismic upgrade (see Section 907.4). That is why the
Prescriptive provision in Section 409 (prior to its removal in Group A) simply
said that a relocated building should be treated like a new structure, without
exceptions.
Thus, appropriate exceptions for relocation should exempt low risks, not small
changes to already risky buildings. Therefore, this proposal does the
following:
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In 1302.3, for wind, remove both exceptions as they inappropriately allow
high-risk buildings to be relocated without risk reduction.
In 1302.5, for snow, remove the exception and part of the provision, as
they inappropriately allow high risk buildings to be relocated without risk
reduction.
In 1302.4, for seismic:
Maintain the exception for buildings in SDC A or B. These are
already low risk regardless of whether the seismicity changes.
Maintain the exception for dwellings in SDC C. These are riskier
than similar houses in SDC A or B, but the exception seems
consistent with other exceptions for IRC-eligible dwellings in other
IEBC sections.
Remove the part of the exception about "seismic loads ... not higher
than those at the previous location" because this is unnecessary
once the exception is already limited by SDC.
Regarding 1302.4: The current wording is unclear, and redundant. Once SDC
A and B buidings are exempt, there is no need to call out SDC A and B
dwellings separately. Also, it is unclear whether the "where the seismic loads
..." phrase applies to both sets of buildings or just the second set. Therefore,
the proposal splits the two sets into separate exceptions for clarity, and the
troublesome phrase is deleted as unnecessary, as explained above.

Cost Impact: Will increase the cost of construction
Cost increases for the upgrades made necessary by eliminating some
exceptions. But will decrease the cost of future repair and recovery
associated with damage to deficient relocated buildings.
EB57-16 : [BS]
1302.3BONOWITZ12850
Public Hearing Results
Committee Action:
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Committee Reason: Disapproval is consistent with the action taken on EB5616. The proposal would delete reasonable exceptions for relocated buildings. The
triggers allowing five and ten percent stress increases for relocated buildings are
small, not excessive, allowances that should be kept.
Assembly Motion:
Online Vote Results:
Support: 48.77% (119) Oppose: 51.23% (125)
Assembly Action:

As Submitted
Failed
None

Individual Consideration Agenda
Proponent : David Bonowitz, representing National Council of
Structural Engineers Associations (dbonowitz@att.net) requests
Approve as Submitted.
Commenter's Reason:
The committee's reason for disapproval of EB57 relies on its mistaken
disapproval of EB56. If the decision on EB56 can be reversed, then we
should also reconsider EB57.
EB56 deals with the faulty logic of using a "percent change" exception for
relocation projects, which are conceptually different from alteration or addition
projects. Maintaining such exceptions would allow highly deficient buildings to
be moved into your jurisdiction with essentially no checks of structural
adequacy or safety.
EB57 looks at what's left after EB56 and recognizes that even the remaining
exceptions do not make sense for relocation projects, as explained in the
original proposal's reason statement.

EB57-16
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EB58-16
APPENDIX A, Chapter A1, Chapter A6
Proposed Change as Submitted
Proponent : James Lai, David Ojala, S.E., Chair, SEAOC Existing Building
Committee; Fred Turner, S.E., Chair Ad Hoc committee; James S. Lai, S.E.,
Member, Ad Hoc Committee, representing Structural Engineers Association of
Callifornia (dojala@exponent.com)
2015 International Existing Building Code
APPENDIX A Guidelines for the Seismic Retrofit of Existing Buildings
CHAPTER PART A1—SEISMIC STRENGTHENING PROVISIONFOR
UNREINFORCED MASONRY BEARING WALL BUILDINGS
Revise as follows:
[BS] A102.1 General. The provisions of this chapter shall apply to all existing
buildings not more than six stories in height above the base of the structure
and having at least one unreinforced masonry bearing wall. The elements
regulated by this chapter shall be determined in accordance with Table A1-A.
Except as provided herein, other structural provisions of the building code
shall apply. This chapter does not apply to the alteration of existing electrical,
plumbing, mechanical or fire safety systems.
Add new definition as follows:
BED JOINT. The horizontal layer of mortar on which a masonry unit is
laid.
Revise as follows:
[BS] CROSSWALL.
A new or existing wall that meets the requirements of Section A111.3 and the
definition of Section A111.3. A crosswall is not a shear wall.
Add new definition as follows:
DETAILED BUILDING SYSTEM ELEMENTS.
The localized elements and the inter-connections of these elements that
define the design of the building.
Revise as follows:
[BS] FLEXIBLE DIAPHRAGM.
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A diaphragm of wood or untopped metal deck construction in which the
horizontal deformation along its length is at least two times the average story
drift.
Add new definition as follows:
HEAD JOINT.
The vertical mortar joint placed between masonry units within the wythe.
Revise as follows:
[BS] OPEN FRONT.
An exterior building wall line on one side only without vertical elements of the
lateral seismic force-resisting system in one or more stories.
[BS] RIGID DIAPHRAGM.
A diaphragm of concrete construction or concrete filled metal deck
construction.
[BS] UNREINFORCED MASONRY (URM).
Includes burned clay, concrete or sand-lime brick; hollow clay or concrete
block; plain concrete; and hollow clay tile. These materials shall comply with
the requirements of Section A106 as applicable..
[BS] UNREINFORCED MASONRY (URM) WALL.
A masonry wall that relies on the tensile strength of masonry units, mortar and
grout in resisting design loads, and in which the area of reinforcement is less
than 25 percent of the minimum ratio required by the building code
amounts as defined for reinforced masonry walls.
[BS] UNREINFORCED MASONRY BEARING WALL.
A URM wall that provides the vertical support for the reaction of floor or roofframing members for which the total superimposed vertical load exceeds 100
lbs. per linear foot of wall length..
SECTION A104 SYMBOLS AND NOTATIONS
For the purpose of this chapter, the following notations supplement the
applicable symbols and notations in the building code.
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an

Diameter of core multiplied by its
= length or the area of the side of a
square prism.

A

Cross-sectional area of
= unreinforced masonry pier or wall,
square inches (10 -6 m 2 ).

Ab

An
D

DCR

f''m
fsp
Fwx

H

h/t

Total area of the bed joints above
and below the test specimen for
=
each in-place shear test, square
inches (10 -6 m 2 ).
= Area of net mortared or grouted
section of a wall or wall pier
In-plane width dimension of pier,
= inches (10 -3 m), or depth of
diaphragm, feet (m).
=

Demand-capacity ratio specified
in Section A111.4.2.

= Compressive Lower bound
masonry compressive strength of
masonry.
Tensile-splitting strength of
=
masonry.
=

Force applied to a wall at level x,
pounds (N).

Least clear height of opening on
-3
= either side of a pier, inches (10
m).
Height-to-thickness ratio of URM
wall. Height, h, is measured
=
between wall anchorage levels
and/or slab-on-grade
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L

Lc

Span of diaphragm between
shear walls, or span between
=
shear wall and open front, feet
(m).
= Length of crosswall, feet (m).

Li

Effective diaphragm span for an
= open-front building specified in
Section A111.8, feet (m).

P

Applied force as determined by
= standard test method of ASTM C
496 or ASTM E 519, pounds (N).

PD

Superimposed dead load at the
location under consideration,
pounds (kN). For determination of
=
the rocking shear capacity, dead
load at the top of the pier under
consideration shall be used.

Press Stress resulting from the
= dead plus actual live load in place
PD+L
at the time of testing, pounds per
square inch (kPa).
Splitting tensile test load
=
Ptest
determined by standard test
method ASTM C496, pounds (N)
= Weight of wall, pounds (N).
Pw

R

SDS

Response modification factor for
Ordinary plain masonry shear
= walls in Bearing Wall System from
Table 12.2-1 of ASCE 7, where R
= 1.5.
= Design spectral acceleration at
short period, in g units.
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Design spectral acceleration at 1SD1 = second short period, in g units.
DS
SD1
va

vc

vm

Vaa

Vca

Vcb
ca

Vcb

Vp

= Design spectral acceleration at
1-second period, in g units.
The shear strength of any URM
= pier, vm A/1.5 pounds (N).
Unit shear capacity value
strength for a crosswall sheathed
= with any of the materials given in
Table A1-D or A1-E, pounds per
foot (N/m).
Shear strength of unreinforced
= masonry, pounds per square inch
(kPa).
=

The shear strength of any URM
pier or wall, pounds (N).

Total shear capacity of crosswalls
in the direction of analysis
=
immediately above the diaphragm
level being investigated, vcLc,
pounds (N).
Total shear capacity of crosswalls
in the direction of analysis
= immediately below above the
diaphragm level being
investigated, vcLc,, pounds (N).
Total shear capacity of
crosswalls in the direction of
=
analysis immediately below the
diaphragm level being
investigated, vcLc , pounds (N).
Shear force assigned to a pier on
= the basis of its relative shear
rigidity, pounds (N).
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Vr

Pier rocking shear capacity of any
= URM wall or wall pier, pounds
(N).

Mortar shear strength as
vt
specified in Section A106.3.3.5,
pounds per square inch (kPa).
Load at incipient cracking for
each in-place shear test
=
Vtest
performed in accordance with
Section A106.3.3.1, pounds (kN).
=

Mortar (bed joint) shear test
values strength as specified in
=
Section A106.3.3.5, pounds per
vto t
square inch (kPa).
Load at incipient cracking for
each in-place shear test
=
Vtest
performed in accordance with
Section A106.3.3.1, pounds (kN).
VtL
vto

vu

Lower bound mortar shear
strength, pounds per square inch
(kPa)
Mortar shear test values as
=
specified in Section A106.3.3.5,
pounds per square inch (kPa).
Unit shear capacity value for a
diaphragm sheathed with any of
=
the materials given in Table A1-D
or A1-E, pounds per foot (N/m).
=

Total shear force resisted by a
= shear wall at the level under
Vwx
consideration, pounds (N).

W

Total seismic dead load as
= defined in the building code,
pounds (N).
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Wd

Ww

Wwx

=

Total dead load tributary to a
diaphragm level, pounds (N).

Total dead load of a URM wall
above the level under
=
consideration or above an openfront building, pounds (N).
Dead load of a URM wall
assigned to level x halfway above
= and below the level under
consideration, pounds (N).

Sum of diaphragm shear
Σ vuD = capacities of both ends of the
diaphragm, pounds (N).

vuD

For diaphragms coupled with
crosswalls, vuD includes the sum
of shear capacities of both ends
=
of diaphragms coupled at and
above the level under
consideration, pounds (N).

Total dead load of all the
diaphragms at and above the
Σ Wd =
level under consideration, pounds
(N).
SECTION A105 GENERAL REQUIREMENTS
[BS] A105.1 General. The seismic force-resisting system specified in this
chapter shall comply with the building code and referenced standards, except
as modified herein.
[BS] A105.3 Requirements for plans. The following construction
information shall be included in the plans required by this chapter:
1. Dimensioned floor and roof plans showing existing walls and the size
and spacing of floor and roof-framing members and sheathing
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materials. The plans shall indicate all existing and URM walls, new
crosswalls and shear walls, and their materials of construction. The
location of these walls and their openings shall be fully dimensioned
and drawn to scale on the plans.
2. Dimensioned URM wall elevations showing openings, piers, wall
classes as defined in Section A106.3.3.8, thickness, heights, wall
shear test locations, cracks or damaged portions requiring repairs,
the general condition of the mortar joints, and if and where pointing is
required. Where the exterior face is veneer, the type of veneer, its
thickness and its bonding and/or ties to the structural wall masonry
shall also be noted.
3. The type of interior wall and ceiling materials, and framing.
4. The extent and type of existing wall anchorage to floors and roof
when used in the design.
5. The extent and type of parapet corrections that were previously
performed, if any.
6. Repair details, if any, of cracked or damaged unreinforced masonry
walls required to resist forces specified in this chapter.
7. All other plans, sections and details necessary to delineate required
retrofit construction.
8. The design procedure used shall be stated on both the plans and the
permit application.
9. Details of the anchor prequalification program required by Section
A107.5.3, if used, including location and results of all tests.
10.Construction quality assurance requirements of special inspection for
all new construction materials and for retrofit construction including:
anchor tests, pointing or repointing of mortar joints, installation of
adhesive or mechanical anchors, and other elements as deemed
necessary to ensure compliance with this Appendix.
[BS] A105.4 Structural observation, testing and inspection. Structural
observation, in accordance with Section 1708 1704.5 of the International
Building Code, shall be required for all structures in which seismic retrofit is
being performed in accordance with this chapter. Structural observation shall
include visual observation of work for conformance with the approved
construction documents and confirmation of existing conditions assumed
during design.
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Structural testing and inspection for new and existing construction materials
shall be in accordance with the building code, except as modified by this
chapter.
Special inspection as described in Section A105.3 Item 10 shall be provided
equivalent to Level 3 as prescribed in TMS 402 Table 3.1(2),
Minimum Special Inspection Requirements.
SECTION A106 MATERIALS REQUIREMENTS
Delete without substitution:
[BS] A106.1 General. Materials permitted by this chapter, including their
appropriate strength design values and those existing configurations of
materials specified herein, may be used to meet the requirements of this
chapter.
Delete and substitute as follows:
[BS] A106.2 A106.1 Condition of Existing materials. Existing materials
used as part of the required vertical load-carrying or lateral forceresisting
system shall be in sound condition, or shall be repaired or removed and
replaced with new materials. All other unreinforced masonry materials shall
comply with the following requirements:
1. The lay-up of the masonry units shall comply with Section A106.3.2,
and the quality of bond between the units has been verified to the
satisfaction of the building official;
2. Concrete masonry units are verified to be load-bearing units
complying with ASTM C 90 or such other standard as is acceptable to
the building official; and
3. The compressive strength of plain concrete walls shall be determined
based on cores taken from each class of concrete wall. The location
and number of tests shall be the same as those prescribed for tensilesplitting strength tests in Sections A106.3.3.3 and A106.3.3.4, or in
Section A108.1.
The use of materials not specified herein or in Section A108.1 shall be
based on substantiating research data or engineering judgment, with the
approval of the building official.
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Existing materials used as part of the required vertical load-carrying or
seismic force-resisting system shall be evaluated by on-site investigation and
determined not to be in poor condition including degraded mortar, degraded
masonry units, or significant cracking; or shall be repaired, enhanced,
retrofitted or removed and replaced with new materials. Mortar joint
deterioration shall be patched by pointing or re-pointing of the eroded joint in
accordance with Section A106.2.3.9. Existing significant cracks in solid unit
unreinforced and in solid grouted hollow unit masonry shall be repaired by
epoxy pressure injection and/ or by fiber sheets bonded by epoxy to masonry
surface.
Revise as follows:
[BS] A106.3 A106.2 Existing unreinforced masonry.
[BS] A106.3.1 A106.2.1 General. Unreinforced masonry walls used to carry
support vertical loads or seismic forces parallel and perpendicular to the wall
plane shall be tested as specified in this section. All masonry Masonry that
does not meet the minimum standards requirements established by this
chapter shall be repaired, enhanced, removed and replaced with new
materials, or alternatively, shall have its structural functions replaced with new
materials and shall be anchored to supporting elements.
[BS] A106.3.2 A106.2.2 Lay-up of walls. Unreinforced masonry walls shall
be laid in a running bond pattern.
[BS] A106.3.2.1 A106.2.2.1 Multiwythe Header in multi-wythe solid
brick. The facing and backing wythes of multi-wythe walls shall be bonded so
that not less than 10 percent of the exposed face area is composed of solid
headers extending not less than 4 inches (102 mm) into the backing wythes.
The clear distance between adjacent fulllength headers header courses shall
not exceed 24 inches (610 mm) vertically or horizontally. Where the backing
consists of two or more wythes, the headers shall extend not less than 4
inches (102 mm) into the most distant wythe, or the backing wythes shall be
bonded together with separate headers with their for which the area and
spacing conforming conform to the foregoing. Wythes of walls not bonded as
described above meeting these requirements shall be considered veneer.
Veneer wythes , and shall not be included in the effective thickness used in
calculating the height-to-thickness ratio and the shear capacity strength of
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the wall.
Exception: Where S D1 is not more than 0.3 0.3g or less, veneer
wythes anchored as specified in the building code and made composite
with backup masonry may are permitted to be used for calculation of the
effective thickness.
[BS] A106.3.2.2 A106.2.2.2 Grouted or ungrouted hollow concrete or
clay block Concrete masonry units and structural hollow clay loadbearing tile. Grouted or ungrouted hollow concrete masonry units shall be
tested in accordance with ASTM C140. Grouted or ungrouted structural clay
block and structural hollow clay load-bearing tile shall be laid tested in a
running bond pattern accordance with ASTM C34.
[BS] A106.3.2.3 A106.2.2.3 Other lay-up patterns. Lay-up patterns other
than those specified in Sections A106.3.2.1 and A106.3.2.2 above are
Section A106.2.2.1 is allowed if their performance can be justified.
[BS] A106.3.3 A106.2.3 Testing of masonry.
Delete and substitute as follows:
[BS] A106.3.3.1 A106.2.3.1 Mortar In-place mortar tests. The quality of
mortar in all masonry walls shall be determined by performing in-place shear
tests in accordance with the following:
1. The bed joints of the outer wythe of the masonry shall be tested in
shear by laterally displacing a single brick relative to the adjacent
bricks in the same wythe. The head joint opposite the loaded end of
the test brick shall be carefully excavated and cleared. The brick
adjacent to the loaded end of the test brick shall be carefully removed
by sawing or drilling and excavating to provide space for a hydraulic
ram and steel loading blocks. Steel blocks, the size of the end of the
brick, shall be used on each end of the ram to distribute the load to
the brick. The blocks shall not contact the mortar joints. The load
shall be applied horizontally, in the plane of the wythe. The load
recorded at first movement of the test brick as indicated by spalling of
the face of the mortar bed joints is Vtest in Equation A1-3.
2. Alternative procedures for testing shall be used where in-place testing
is not practical because of crushing or other failure mode of the
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masonry unit (see Section A106.3.3.2).
Mortar shear test values, vto, shall be obtained by one of the following:
1. ASTM C1531.
2. For masonry walls that have high shear strength mortar, or where inplace testing is not practical because of crushing or other failure mode of the
masonry, alternative procedures for testing shall be used in accordance
with Section A106.2.3.2.
Revise as follows:
[BS] A106.3.3.2 A106.2.3.2 Alternative procedures for testing masonry.
The tensile-splitting strength of existing masonry, fsp, or the prism strength of
existing masonry, f'' m, may is permitted to be determined in accordance with
one of ASTM C496 and calculated by the following procedures equation:
1. Wythes of solid masonry units shall be tested by sampling the
masonry by drilled cores of not less than 8 inches (203 mm) in
diameter. A bed joint intersection with a head joint shall be in the
center of the core. The tensile-splitting strength of these cores should
be determined by the standard test method of ASTM C 496. The core
should be placed in the test apparatus with the bed joint 45 degrees
(0.79 rad) from the horizontal. The tensile-splitting strength should be
determined by the following equation:
(Equation A1-1)
2. Hollow unit masonry constructed of through-thewall units shall be
tested by sampling the masonry by a sawn square prism of not less
2
than 18 inches square (11 613 mm ). The tensile-splitting strength
should be determined by the standard test method of ASTM E 519.
The diagonal of the prism should be placed in a vertical position. The
tensile-splitting strength should be determined by the following
equation:
(Equation A1-2)
3. An alternative to material testing is estimation of the f''mof the existing
masonry. This alternative should be limited to recently constructed
masonry. The determination of f''m requires that the unit correspond
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m
to a specification of the unit by an ASTM standard and classification
of the mortar by type.
(Equation A1-1)

[BS] A106.3.3.3 A106.2.3.3 Location of tests. The shear tests shall be
taken at locations representative of the mortar conditions throughout the
entire building, taking into account variations in workmanship at different
building height levels, variations in weathering of the exterior surfaces, and
variations in the condition of the interior surfaces due to deterioration caused
by leaks and condensation of water and/or by the deleterious effects of other
substances contained within the building. The exact test Test locations shall
be determined at the building site by the engineer or architect registered
design professional in responsible charge of the structural design work. An
accurate record Results of all such tests and their locations in the building
shall be recorded, and these results shall be submitted to the building
department for approval as part of the structural analysis.
[BS] A106.3.3.4 A106.2.3.4 Number of tests. The minimum number of tests
per masonry class shall be determined as follows:
1. At each of both the first and top stories, not less than two tests per
wall or line of wall elements providing a common line of resistance to
lateral seismic forces.
2. At each of all other stories, not less than one test per wall or line of
wall elements providing a common line of resistance to lateral
seismic forces.
2
3. In any case, not less than one test per 1,500 square feet (139.4 m )
of wall surface and not less than a total of eight tests.
[BS] A106.3.3.5 A106.2.3.5 Minimum quality of mortar.
1. Mortar shear test values, vto, in pounds per square inch (kPa) shall
be obtained for each in-place shear test in accordance with the
following equation:
vto = (Vtest/Ab) - PD+L (Equation A1-3 2)
Where, Vtest = Load at first observed movement;
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Ab = Total area of the bed joints above and below the test specimen;
PD+L = Stress resulting from actual dead plus live loads in place at
the time of testing
2. Individual unreinforced masonry walls with more than 50% of mortar
test values, νtoconsistently less than 30 pounds per square inch (207
kPa) shall be entirely pointed prior to and retested retesting.
3. The lower-bound mortar shear strength, νtL, is the value in pounds
per square inch (kPa) that is exceeded by 80 percent defined as he
mean minus one standard deviation of the mortar shear test
values,νto.
4. Unreinforced masonry with mortar shear strength, νtL less than 30
pounds per square inch (207 kPa) shall be removed, pointed and
retested or shall have its structural function replaced, and shall be
anchored to supporting elements in accordance with Sections
A106.3.1 and A113.8. When existing mortar in any wythe is pointed to
increase its shear strength and is retested, the condition of the mortar
in the adjacent bed joints of the inner wythe or wythes and the
opposite outer wythe shall be examined for extent of deterioration.
The shear strength of any wall class shall be no greater than that of
the weakest wythe of that class.
[BS] A106.3.3.6 A106.2.3.6 Minimum quality of masonry.
1. The minimum average value of tensile-splitting strength determined
by Equation A1-1 or A1-2 shall be 50 pounds per square inch (344.7
kPa). The minimum value of f''mdetermined by categorization of the
masonry units and mortar should be 1,000 pounds per square inch
(6895 kPa).
1. The minimum average value of tensile-splitting strength, fsp, as
calculated by Equation A1-1 shall be 50 pounds per square inch
(344.7 kPa).
2. Individual unreinforced masonry walls with average tensile-splitting
strength, fsp, of less than 50 pounds per square inch (344.7 kPa)
shall be entirely pointed prior to retesting and retested.
3. Hollow unit unreinforced masonry walls with estimated prism
compressive strength of less than 1,000 pounds per square inch
(6895 kPa) shall be grouted to increase the average net area
compressive strength.
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3. The lower-bound mortar shear strength, fspL, is defined as the mean
minus one standard deviation of the tensile-splitting strength test
values, fsp.
[BS] A106.3.3.7 A106.2.3.7 Collar joints. The collar joints shall be inspected
at the test locations during each in-place shear test, and estimates of the
percentage of surfaces of the adjacent wythe surfaces wythes that are
covered with mortar shall be reported along with the results of the in-place
shear tests.
[BS] A106.3.3.8 A106.2.3.8 Unreinforced masonry classes. Existing
unreinforced masonry shall be categorized into one or more classes based on
shear strength, quality of construction, state of repair, deterioration and
weathering. A class shall be characterized by the allowable masonry shear
stress strength determined in accordance with Section A108.2. Classes shall
be are defined for whole walls, not for small areas of masonry within a wall.
Discretion in the definition of classes of masonry is permitted to avoid
unnecessary testing.
[BS] A106.3.3.9 A106.2.3.9 Pointing. Deteriorated mortar joints in
unreinforced masonry walls shall be pointed in accordance with the following
requirements:
1. Joint preparation. The deteriorated Deteriorated mortar shall be cut
out by means of a toothing chisel or non- impact power tool to a depth
at which until sound mortar is reached but to a depth of not less than
3 / inch (19.1 mm) or twice the thickness of the joint, whichever is
4
less, and 2 inches (50 mm) maximum. Care shall be taken not to
damage the brick masonry edges. After cutting is complete, all loose
material shall be removed with a brush, air stream or water stream.
2. Mortar preparation. The mortar mix shall be proportioned as
required by the registered design professional construction
specifications. The pointing mortar shall be prehydrated prepared by
first thoroughly mixing all ingredients dry and then mixing again,
adding only enough water to produce a damp workable unworkable
mix which will retain that retains its form when pressed into a ball. The
mortar shall be kept in a damp condition for not less than one hour
1
and not more than 1 / 2 hours for pre-hydration; then sufficient water
shall be added to bring it to a workable consistency that for pointing,
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which is somewhat drier than conventional masonry mortar. Use
mortar within one and two and one-half hours from its initial mixing.
3. Packing. The joint into which the mortar is to be packed shall be
damp dampened but without freestanding water. The mortar shall be
tightly packed into the joint in layers not exceeding 1 /4 inch (6.4 mm)
in depth deep until it is filled; then it shall be tooled to a smooth
surface to match the original profile.
Nothing shall prevent pointing of any deteriorated masonry wall joints
before testing is performed in accordance with Section A106.3.3 A106.2.3,
except as required in Section A107.1.
SECTION A107 QUALITY CONTROL
[BS] A107.3 Existing wall anchors. Existing wall anchors used as all or part
of the required tension anchors shall be tested in pullout according to Section
A107.5.1. The A minimum number of four anchors tested per floor shall be
four per floor tested in pullout, with a minimum of two tests at walls with joists
framing into the wall and two tests at walls with joists parallel to the wall, but
not less than 10 percent of the total number of existing tension anchors at
each level.
[BS] A107.4 New bolts wall anchors. All new wall anchors embedded bolts
in URM walls shall be subject to periodic special inspection in accordance
with the building code, prior to placement of the bolt anchor and grout or
adhesive in the drilled hole. Five percent of all bolts anchors that do not
extend through the wall shall be subject to a direct-tension test, and an
additional 20 percent shall be tested using a calibrated torque wrench.
Testing shall be performed in accordance with Section A107.5. New bolts that
extend through the wall with steel plates on the far side of the wall need not
be tested.
Exception: Special inspection in accordance with the building code may
be provided during installation of new anchors in lieu of testing.
All new wall anchors embedded bolts
in URM walls resisting tension
forces or a combination of tension and shear forces shall be subject to
periodic special inspection in accordance with the building code, prior to
placement of the bolt
anchor and grout or adhesive in the drilled hole. Five
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percent of all bolts anchors resisting tension forces shall be subject to a
direct-tension test, and an additional 20 percent shall be tested using a
calibrated torque wrench. Testing shall be performed in accordance with
Section A107.5.
Exception:New through-bolts bolts that extend through the wall with
steel plates on the far side of the wall need not be tested.
[BS] A107.5 Tests of anchors in unreinforced masonry walls. Tests of
anchors in unreinforced masonry walls shall be in accordance with Sections
A107.5.1 through A107.5.4. Results of all tests shall be reported to the
authority having jurisdiction. The report shall include the test results of
maximum load for each test, pass-fail results and also include:
corresponding anchor size and type, orientation of loading, details of the
anchor installation, testing apparatus, and embedment, wall thickness, and
joist orientation and proximity to the tested anchor.
[BS] A107.5.1 Direct tension testing of existing anchors and new bolts
anchors. The test apparatus shall be supported by the masonry wall. The
distance between the anchor test procedure for pre-qualification of tension
and the test apparatus support shear anchors shall be not less than one-half
the wall thickness for existing anchors and 75 percent of the embedment for
new embedded bolts comply with ASTM E488. Existing wall anchors shall be
given a preload of 300 pounds (1335 N) prior to before establishing a datum
for recording elongation. The tension test load reported shall be recorded at
1/ inch (3.2 mm) relative movement between the existing anchor and the
8
adjacent masonry surface. New embedded tension bolts anchors shall be
subject to a direct tension load of not less than 2.5 times the design load but
not less than 1,500 pounds (6672 N) for five minutes (10-percent deviation).
Exception: Where obstructions occur, the distance between the anchor and
the test apparatus support shall be not less than one-half the wall thickness
for existing anchors and 75 percent of the embedment length for new
embedded anchors.
[BS] A107.5.2 Torque testing of new bolts anchors. Bolts
Anchors embedded in unreinforced masonry walls shall be tested using a
torque-calibrated wrench to the following minimum torques:
1
2016 ICC PUBLIC COMMENT AGENDA

Page 2119

1
/ 2 -inch-diameter (12.7 mm) bolts: 40 foot pounds (54.2 N-m).
5
/ 8 -inch-diameter (15.9 mm) bolts: 50 foot pounds (67.8 N-m).
3
/ 4-inch-diameter (19.1 mm) bolts: 60 foot pounds (81.3 N-m).
[BS] A107.5.3 Prequalification test tests for bolts and other types of
non-conforming anchors. This section
ASTM E488 or the test procedure in Section A107.5.1 is applicable when it is
desired permitted to use be used to determine tension or shear
strength values for anchors greater than those permitted by Table A1-E. The
direct-tension test procedure set forth in Section A107.5.1 for existing anchors
shall be used to determine the allowable tension values for new embedded
through bolts, except that no preload is required. Bolts Anchors shall be
installed in the same manner and using the same materials as will be used in
the actual construction. A minimum of five tests for each bolt size and type
shall be performed for each class of masonry in which they are proposed to
be used. The allowable tension and shear strength values for such anchors
shall be the lesser of the average ultimate load divided by a safety factor of
1
5.0 or the average load at which /8 inch (3.2 mm) elongation occurs for
each size and type of bolt anchor and class of masonry.
The test procedure for prequalification of shear bolts shall comply with
ASTM E 488 or another approved procedure.
The allowable values determined in this manner shall be permitted to
exceed those set forth in Table A1-E.
Delete without substitution:
[BS] A107.5.4 Reports. Results of all tests shall be reported. The report
shall include the test results as related to anchor size and type, orientation of
loading, details of the anchor installation and embedment, wall thickness and
joist orientation.
SECTION A108 DESIGN STRENGTHS
Revise as follows:
[BS] A108.1 Strength Values.
1. Strength values for existing materials are given in Table A1-D and for
new materials in Table A1-E.
2. Capacity reduction factors need not be used.
3. The use of new materials not specified herein shall be based on
2016 ICC PUBLIC COMMENT AGENDA

Page 2120

substantiating research data or engineering judgment, with the
approval of the building official.
2. The strength reduction factor, Φ , shall be taken equal to 1.0.
3. The use of materials not specified herein shall be subjected to the
discretion and approval of the authority having jurisdiction.
[BS] A108.2 Masonry shear strength. The unreinforced masonry shear
strength, vm, shall be determined for each masonry class from one of the
following equations:
1. The unreinforced masonry shear strength, vm, shall be determined by
Equation A1-4 when the mortar shear strength has been determined
by Section A106.3.3.1.
(Equation A1-4)
The mortar shear strength values, vt, shall be determined in
accordance with Section A106.3.3.
2. The unreinforced masonry shear, vm, shall be determined by
Equation A1-5 when tensile-splitting strength has been determined in
accordance with Section A 106.3.3.2, Item 1 or 2.
(Equation A1-5)
3. When f''m has been estimated by categorization of the units and
mortar in accordance with Section 2105.1 of the International Building
Code, the unreinforced masonry shear strength, vm, shall not exceed
200 pounds per square inch (1380 kPa) or the lesser of the following:
a) 2.5
or
b) 200 psi or
(Equation A1-6)
For SI: 1 psi = 6.895 kPa.
where:
62.5 psi (430 kPa) for
= running bond masonry not
grouted solid.
100 psi (690 kPa) for running
v =
bond masonry grouted solid.
v
25 psi (170 kPa) for stack
=
bond grouted solid
v
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1. When testing is performed in accordance with section A106.2.3.1, the
unreinforced masonry shear strength, vmL, shall be determined by
Equation A1-3:
(Equation A1-3)
The mortar shear strength values, vtL, shall be determined in
accordance with Section A106.2.3.5.
2. When alternate testing is performed in accordance with Section
A106.2.3.2, unreinforced masonry shear, vmL, shall be determined by
Equation A1-4.
(Equation A1-4)
3.
[BS] A108.3 Masonry compression. Where any increase in wall dead plus
live load compression stress occurs, the maximum compression stress in
unreinforced masonry, QG/An, shall not exceed 300 pounds per square inch
(2070 kPa).
[BS] A108.4 Masonry tension. Unreinforced masonry shall be assumed to
have no tensile capacity.
[BS] A108.5 Existing Wall tension anchors. The resistance values tension
strength of the existing wall anchors shall be the average of the tension tests
of existing test values for anchors having the same wall thickness and joist
framing orientation.
[BS] A108.6 Foundations. For existing foundations, new total dead loads
may are permitted to be increased over the existing dead load by 25 percent.
New total dead load plus live load plus seismic forces may be increased over
the existing dead load plus live load by 50 percent. Higher values may be
justified only in conjunction with a geotechnical investigation.
SECTION A109 ANALYSIS AND DESIGN PROCEDURE
[BS] A109.1 General. The elements of buildings hereby required to be
analyzed are specified in Table A1-A.
[BS] A109.2 Selection of procedure. Buildings with rigid diaphragms shall
be analyzed by the general procedure of Section A110, which is based on the
building code. Buildings with flexible diaphragms shall be analyzed by the
general procedure or, when applicable, may are permitted to be analyzed by
the special procedure of Section A111. ASCE 41 is permitted to be used as an
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alternate procedure for both rigid diaphragm or flexible diaphragm buildings.
SECTION A110 GENERAL PROCEDURE
[BS] A110.1 Minimum design lateral forces. Buildings shall be analyzed to
resist minimum lateral forces assumed to act nonconcurrently in the direction
of each of the main axes of the structure in accordance with the following:
(Equation A1-7 A1-5)
[BS] A110.2 Lateral Seismic forces on elements of structures. Parts
and portions of a structure not covered in Section A110.3 shall be analyzed
and designed per the current building code, using force levels defined in
Section A110.1.
Exceptions:
1. Unreinforced masonry walls for which height-tothickness heightto thickness ratios do not exceed ratios set forth in Table A1-B
need not be analyzed for out-of-plane loading. Unreinforced
masonry walls that exceed the allowable h/t ratios of Table A1-B
shall be braced according to Section A113.5.
2. Parapets complying with Section A113.6 need not be analyzed
for out-of-plane loading.
3. Where walls are to be anchored to flexible floor and roof
diaphragms, the anchorage shall be in accordance with Section
A113.1.
[BS] A110.3 In-plane loading of URM shear walls and frames. Vertical
lateral load-resisting seismic force-resisting elements shall be analyzed in
accordance with Section A112.
[BS] A110.4 Redundancy and overstrength factors. Any redundancy or
overstrength factors contained in the building code may be taken as unity.
The vertical component of earthquake load seismic force (Ev Ev) may be
taken as zero.
SECTION A111 SPECIAL PROCEDURE
[BS] A111.1 Limits for the application of this procedure. The special
procedures of this section may be applied only to buildings having the
following characteristics:
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1. Flexible diaphragms at all levels above the base of the structure.
2. Vertical elements of the lateral seismic force-resisting system
consisting predominantly of masonry or combination of masonry and
concrete shear walls.
3. Except for single-story buildings with an open front on one side only, a
minimum of two lines of vertical elements of the lateral seismic forceresisting system parallel to each axis of the building (see Section
A111.8 for openfront open-front buildings).
[BS] A111.2 Lateral Seismic forces on elements of structures. With the
exception of the provisions in Sections A111.4 through A111.7, elements of
structures and nonstructural elements shall comply with Sections A110.2
through A110.4 the reduced level seismic forces prescribed in IEBC section
301.1.4.2.
[BS] A111.3 Crosswalls. Crosswalls shall meet the requirements of this
section.
[BS] A111.3.1 Crosswall definition. A crosswall is a wood-framed wall
sheathed with any of the materials described in Table A1-D or A1-E or other
system as defined in Section A111.3.5. Crosswalls shall be spaced no more
than 40 feet (12 192 mm) on center measured perpendicular to the direction
of consideration, and shall be placed in each story of the building. Crosswalls
shall extend the full story height between diaphragms.
Exceptions:
1. Crosswalls need not be provided at all levels when used in
accordance with Section A111.4.2, Item 4.
2. Existing crosswalls need not be continuous below a wood
diaphragm at or within 4 feet (1219 mm) of grade, provided:
2.1.Shear connections and anchorage requirements of
Section A111.5 are satisfied at all edges of the
diaphragm.
2.2.Crosswalls with total shear capacity of 0.5S D1ΣW d
interconnect the diaphragm to the foundation.
2.3.The demand-capacity ratio of the diaphragm between
the crosswalls that are continuous to their foundations
does not exceed 2.5, calculated as follows:
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(Equation A1-8 A1-6)

[BS] A111.4 Wood diaphragms.
[BS] A111.4.1 Acceptable diaphragm span. A diaphragm is acceptable if
the point (L,DCR) on Figure A1-1 falls within Region 1, 2 or 3.
[BS] A111.4.2 Demand-capacity ratios. Demand-capacity ratios shall be
calculated for the diaphragm at any level according to the following formulas:
1. For a diaphragm without qualifying crosswalls at levels immediately
above or below:
DCR = 2.1S D1 W d /Σv u D
(Equation A1-9

A1-7)

2. For a diaphragm in a single-story building with qualifying crosswalls,
or for a roof diaphragm coupled by crosswalls to the diaphragm
directly below:
DCR = 2.1S D1 W d /Σv u D + V cb

(Equation A1-10 A1-8)

3. For diaphragms in a multistory building with qualifying crosswalls in all
levels:
DCR = 2.1S D1 ΣW d /(ΣΣ vuD + Vcb )

(Equation A1-11 A1-9)

DCR shall be calculated at each level for the set of diaphragms at and
above the level under consideration. In addition, the roof diaphragm
shall also meet the requirements of Equation A1-10 A1-8.
4. For a roof diaphragm and the diaphragm directly below, if coupled by
crosswalls:
DCR = 2.1 SD1 Σ Wd /ΣΣ vuD

(Equation A1-12 A1-10)

[BS] A111.5 Diaphragm shear transfer. Diaphragms shall be connected to
shear walls and new vertical seismic force-resisting elements with
connections capable of developing the diaphragm-loading tributary to the
shear wall or new seismic force-resisting elements given by the lesser of the
following formulas:
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V =1.2 SD1CpWd (Equation A1-13 A1-11)
using the Cp values in Table A1-C, or
V=vuD (Equation A1-14 A1-12)
[BS] A111.6 Shear walls (In-plane loading).
[BS] A111.6.1 Wall story force. The wall story force distributed to a shear
wall at any diaphragm level shall be the lesser value calculated as:
Fwx = 0.8 SD1 ( Wwx +Wd /2) (Equation A1-15 A1-13)
but need not exceed
Fwx = 0.8 SD1(Wwx +vuD) (Equation A1-16 A1-14)
[BS] A111.6.2 Wall story shear. The wall story shear shall be the sum of the
wall story forces at and above the level of consideration.
Vwx =Σ Fwx (Equation A1-17 A1-15)
[BS] A111.6.3 Shear wall analysis. Shear walls shall comply with Section
A112.
[BS] A111.6.4 Moment frames New seismic force-resisting
elements. Moment
New seismic force-resisting elements such as moment frames, braced frames
used in place of or shear walls shall be designed as required by the building
code, except that the seismic forces shall be as specified in Section A111.6.1,
and the story drift ratio shall be limited to 0.015, except as further limited by
Section A112.4.2 for moment frames.
[BS] A111.8 Open-front design procedure. A single-story building with an
open front on one side and crosswalls parallel to the open front may be
designed by the following procedure:
1. Effective diaphragm span, Li , for use in Figure A1-1 shall be
determined in accordance with the following formula:
Li = 2[( Ww / Wd ) L + L ] (Equation A1-18 A1-16)
2. Diaphragm demand-capacity ratio shall be calculated as:
DCR= 2.1 SD1(Wd+ Ww)/[(vuD) + Vcb] (Equation A1-19 A1-17)
SECTION A112 ANALYSIS AND DESIGN
[BS] A112.1 General. The following requirements are applicable to both the
general procedure and the special procedure for analyzing vertical elements
of the lateral force-resisting system.
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[BS] A112.2 Existing In-plane shear of unreinforced masonry walls.
[BS] A112.2.1 Flexural rigidity. Flexural components of deflection may be
neglected in determining the rigidity of an unreinforced masonry wall.
[BS] A112.2.2 Shear walls with openings. Wall piers shall be analyzed
according to the following procedure, which is diagrammed in Figure A1-2.
1. For any pier,
1.1.The pier shear capacity shall be calculated as:
Va = vmAn/1.5 (Equation A1-20 A1-18)
Where An=area of net mortared or grouted section of a wall
or wall pier
1.2.The pier rocking shear capacity shall be calculated as:
Vr = 0.9 PDD/H (Equation A1-21 A1-19)
2. The wall piers at any level are acceptable if they comply with one of
the following modes of behavior:
2.1.Rocking controlled mode. When the pier rocking shear
capacity is less than the pier shear capacity, i.e., V r< V a for
each pier in a level, forces in the wall at that level, V wx, shall
be distributed to each pier in proportion to P DD/H.For the
wall at that level:
0.7V wx< ΣV r

(Equation A1-22 A1-20)

2.2.Shear controlled mode. Where the pier shear capacity is less
than the pier rocking capacity, i.e., Va< Vr in at least one pier
in a level, forces in the wall at the level, Vwx, shall be
distributed to each pier in proportion to D/H.For each pier at
that level:
Vp< Va (Equation A1-23 A1-21)
and
Vp< Vr (Equation A1-24 A1-22)
If Vp< Va for each pier and Vp > Vr for one or more piers,
such piers shall be omitted from the analysis, and the
procedure shall be repeated for the remaining piers, unless
the wall is strengthened and reanalyzed.
3. Masonry pier tension stress. Unreinforced masonry wall piers need
not be analyzed for tension stress.
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[BS] A112.2.3 Shear walls without openings. Shear walls without openings
shall be analyzed the same as for walls with openings, except that Vrshall be
calculated as follows:
Vr = 0.9( PD + 0.5 Pw ) D/H (Equation A1-25 A1-23)
[BS] A112.3 Plywood-sheathed shear walls. Plywoodsheathed
Plywood-sheathed shear walls may be used to resist lateral forces for URM
buildings with flexible diaphragms analyzed according to provisions of Section
A111. Plywood-sheathed shear walls may not be used to share lateral forces
with other materials along the same line of resistance.
[BS] A112.4 Combinations of vertical elements.
[BS] A112.4.1 Lateral-force Seismic-force distribution. Lateral
Seismic forces shall be distributed among the vertical-resisting elements in
proportion to their relative rigidities, except that moment-resisting frames shall
comply with Section A112.4.2.
[BS] A112.4.2 Moment-resisting frames. Momentresisting
Moment-resisting frames shall not be used with an unreinforced masonry wall
in a single line of resistance unless the wall has piers that have adequate
shear capacity to sustain rocking in accordance with Section A112.2.2. The
frames shall be designed in accordance with the building code to carry
resist 100 percent of the lateral seismic forces tributary to that line of
resistance, as determined from Equation A1-7 Section A111.2. The story drift
ratio shall be limited to 0.0075.
SECTION A113 DETAILED BUILDING SYSTEM DESIGN REQUIREMENTS
[BS] A113.1.2 Anchor requirements. Anchors shall consist of bolts installed
through the wall as specified in Table A1-E, or an approved equivalent at a
maximum anchor spacing of 6 feet (1829 mm). All wall anchors shall be
secured to the joists framing members parallel or perpendicular to the wall to
develop the required forces.
[BS] A113.1.3 Minimum wall anchorage. Anchorage of masonry walls to
each floor or roof shall resist a minimum force determined as 0.9S DS times
the tributary weight or 200 pounds per linear foot (2920 N/m), whichever is
greater, acting normal to the wall at the level of the floor or roof. Existing wall
anchors, if used, must be tested and meet the requirements of this chapter
Section A107.5.1 or must be upgraded.
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[BS] A113.2 Diaphragm shear transfer. Bolts
Anchors transmitting shear forces shall have a maximum bolt spacing of 6 feet
(1829 mm) and shall have nuts installed over malleable iron or plate washers
when bearing on wood, and heavy-cut washers when bearing on steel.
[BS] A113.6 Parapets. Parapets and exterior wall appendages not
conforming to this chapter shall be removed, or stabilized or braced to ensure
that the parapets and appendages remain in their original positions.
The maximum height of an unbraced unreinforced masonry parapet above
the lower of either the level of tension anchors or the roof sheathing shall not
exceed the height-tothickness
height-to-thickness ratio shown in Table A1F. If the required parapet height exceeds this maximum height, a bracing
system designed for the forces determined in accordance with the building
code shall support the top of the parapet. Parapet corrective work must be
performed in conjunction with the installation of tension roof anchors.
The minimum height of a URM parapet above any wall anchor shall be 12
inches (305 mm).
Exception: If a reinforced concrete beam is provided at the top of the
wall, the minimum height above the wall anchor may is permitted to be
6 inches (152 mm).
TABLE 0 A1-B
ALLOWABLE VALUE OF HEIGHT-TO-THICKNESS RATIO OF
UNREINFORCED MASONRY WALLS

WALL
TYPES
Walls of onestory
buildings
First-story
wall of
multistory
building
Walls in top
story of
multistory
building

0.4
S > ≥ 0.4
g
D1≥ g
D1
0.13g≤SD1g 0.25g≤SD1g BUILDINGS WITH ALL OTHER
CROSSWALLSa BUILDINGS
S

20

16

20

18

14

14
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b,c

16

14

b,c

13

15

9
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All other
walls

20

16

16

13

a. Applies to the special procedures of Section A111 only. See Section
A111.7 for other restrictions.
b. This value of height-to-thickness ratio may be used only where mortar
shear tests establish a tested mortar shear strength, νt, of not less than 100
pounds per square inch (690 kPa). This value may also be used where the
tested mortar shear strength is not less than 60 pounds per square inch (414
kPa), and where a visual examination of the collar joint indicates not less than
50-percent mortar coverage.
c. Where a visual examination of the collar joint indicates not less than 50percent mortar coverage, and the tested mortar shear strength, νt, is greater
than 30 pounds per square inch (207 kPa) but less than 60 pounds per
square inch (414 kPa), the allowable height-to-thickness ratio may be
determined by linear interpolation between the larger and smaller ratios in
direct proportion to the tested mortar shear strength.
TABLE 0 A1-E
STRENGTH VALUES OF NEW MATERIALS USED IN CONJUNCTION
WITH EXISTING CONSTRUCTION

NEW MATERIALS OR CONFIGURATION OF MATERIALS
Horizontal
diaphragms

Crosswalls

STRENGTH
VALUES

Plywood sheathing applied directly over
existing straight sheathing with ends of
675 lbs. per
plywood sheets bearing on joists or rafters
ft.
and edges of plywood located on center of
individual sheathing boards.
Plywood sheathing applied directly over wood 1.2 times the
studs; no value should be given to plywood value
applied over existing plaster or wood
specified in
sheathing.
the current
building
code.
Drywall or plaster applied directly over wood The value
studs.
specified in
the current
building
code.
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Drywall or plaster applied to sheathing over
existing wood studs.

50 percent of
the value
specified in
the current
building
code.
5,400 lbs. per
boltanchor for
BoltsAnchors extending entirely through
three wythe
unreinforced masonry wall secured with
Tension
minimum
bearing plates on far side of a three-wythef
e
bolts anchors
walls.
minimum wall with at least 30 square inches
2,700 lbs. for
of area.b,c
two-wythe
walls.
The value for
plain masonry
specified for
solid masonry
BoltsAnchors embedded a minimum of 8
in the current
inches into unreinforced masonry walls;
building code
Shear
bolts anchors should be centered in 21 /2 TMS 402;no
boltse anchors f inch-diameter holes with dry- pack or
value larger
nonshrink grout around the circumference of
than those
the bolt anchor.
3
given for /4 inch bolts
should be
used.
Through-boltsanchors—boltsanchors meeting Tension—
the requirements for shear and for tension
same as for
b,c
boltsanchors.
tension
boltsanchors.
Shear—same
as for shear
boltsanchors.
Combined
Embedded
Tension—
tension and
boltsanchors—boltsanchorsextending to the
3,600 lbs. per
1
shear
exterior face of the wall with a 2 /2 -inch
f
boltanchor.
boltsanchors
round plate under the head and drilled at an
Shear—same
1
angle of 22 /2 degrees to the horizontal;
as for shear
installed as specified for
boltsanchors.
a,b,c
shear boltsanchors.
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Infilled walls

Reinforced
masonryd

Reinforced
concreted

Same as
values
Reinforced masonry infilled openings in
specified for
existing unreinforced masonry walls; provide
unreinforced
keys or dowels to match reinforcing.
masonry
walls.
The value
specified in
Masonry piers and walls reinforced per the
the current
current building code.
building code
for strength
design.
The value
specified in
Concrete footings, walls and piers reinforced the current
as specified in the current building code.
building code
for strength
design.

For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm 2 , 1 pound = 4.4 N.
a.

Embedded bolts anchors to be tested as specified in Section A107.4.

b.

Bolts to Anchors shall be 1 / 2 inch minimum in diameter.

c. Drilling for bolts and dowels anchors shall be done with an electric rotary
drill; impact tools should not be used for drilling holesor tightening anchors
and shear bolt nuts.
d.

No load factors or capacity reduction factor shall be used.
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e. Other bolt sizes, values and installation methods may be used, provided
a testing program is conducted in accordance with Section A107.5.3. The
strength value shall be determined by multiplying the calculated allowable
value, determined in accordance with Section A107.5.3, by 3.0, and the
usable value shall be limited to a maximum of 1.5 times the value given in the
table. Bolt spacing shall not exceed 6 feet on center and shall be not less
than 12 inches on center.
f. An alternative adhesive anchor bolt system is permitted to be used
providing: a) Its properties and installation conform to an ICC Evaluation
Service Report; and b) The Report states that the system's use is in
unreinforced masonry as an acceptable alternative to Sections A107.4,
A113.1, or TMS 402 Section 2.1.4. The Report's allowable values shall be
multiplied by a factor of 3 to obtain strength values and the strength reduction
factor Φ shall be taken equal to 1.0.

Reference standards type: This reference standard is new to the ICC Code
Books
Add new standard(s) as follows:
ASTM C1531-15, Standard Test Methods for In Situ Measurement Of
Masonry Mortar Joint Shear Strength Index
Reason: Appendix A1 was first introduced to the legacy code UCBC by the
proponent (SEAOC) in or about 1990. During the intervening years, varies
standards have been developed with practical considerations to users of the
Appendix A1 in retrofitting URM buildings. Appendix A1 closely aligns with the
ASCE 41-13 in Reduced Performance Objective, a Collapse Prevention
Performance level (S-5) for BSE-1E Seismic Hazard Level demands. The
special procedure under Appendix A1 is consistent with the Tier 2 deficiencybased procedures of ASCE 41-13 Chapter 5 for this Performance Objective.
An Ad Hoc Committee was convened under the direction of SEAOC Exisiting
Building Committee. The Ad Hoc Committee was chaired by Fred Turner,
Staff Structural Engineer with the California Alfred E. Alquist Seismic Safety
Commission, and who also chairs ASCE 41-17 Masonry Team. Participants in
the Ad Hoc Committee includes delegates from Structural Engineers
Associations of California and of Washington. The proposed modifications are
essentially editorial, including removal of text where ASTM standards are
available, and coordination between the Appendix A1 and ASCE 41 chapter
15. A brief summary of the proposed modifications are listed below:
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Section A102, Scope.
Proposes adding a story height restriction to be
consistent with ASCE 41 Chapter 15 and Table 3-2..
Section A103, Definitions. Revisions proposed to improve consistency and
eliminate discrepancies with ASCE 41 and TMS 402 definitions.
Section A104, Symbols and Notations. Revisions proposed for consistency
and elimination of discrepancies with ASCE 41 and TMS 402 definitions.
Section A105, General Requirements. Added "and referenced standards" to
be complied with for clarification. Added construction quality assurance
requirements for the plans for consistency with ASCE 41 and TMS 402.
Section A106, Material Requirements. Changes proposed for consistency with
condition assessments and materials provisions in ASCE 41 Chapters 15 and
11. In A106.2.3.1 and .2, replaced text with a reference to ASTM C1531 and
C496 which have more current sets of provisions. Replaced reference to
ASTM C90 for concrete masonry unit buildings with C140 to broaden the
options available to users, and, in particular, to address concrete masonry
units that don't necessarily comply with C90; and edit sections to eliminate
clauses covered in the Standards.
Section A107, Quality Control. Changes proposed for consistency with quality
control provisions in ASCE 41 Chapters 15 and 11. Added reference to ASCE
E488 which has a more current set of provisions than current provisions.
Proposed deletion of Reports requirements in A107.5.4 since it would be
addressed in new provisions of Section A105.
Section A108, Design strength. Changes proposed for consistency with
design strength requirements of ASCE 41 Chapter 15. Added a 1.5 factor in
the denominator of Equations A1-3 and A1-4 to be consistent with strength
design, Chapters 11 and 15 of ASCE 41 to replace the 0.67 factor that is
proposed to be deleted in the numerator of Equation A1-18 of Section A112,
so there is no substantive effect for this change. Deletes the alternate method
in Section A108.2 for estimating strength for consistency with ASCE 41
Chapters 11 and 15 since such methods are no longer considered reliable for
older masonry walls.
Section A109, Analysis and Design Procedure. Proposes adding a reference
to ASCE 41 as an acceptable alternate procedure and deleting the phrase
"based on the building code" since it is no longer needed. ASCE 41 is a
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national standard for the seismic evaluation and retrofit of existing buildings.
In time, ASCE 41 will be harmonized to adhere to provisions in Appendix A1.
Section A110, General Procedure. Editorial.
Section A111, Special Procedure. Proposes changes for consistency with
special procedure in ASCE 41 Chapter 15. Clarifies that lateral forces on
certain elements of structures are permitted to comply with reduced IBC level
forces of IEBC Section 301. In Section A111.6.4 expanded the provisions to
permit use of other types of vertical resisting systems than moment frames.
Section A112, Analysis and Design. Proposed minor editorial changes and
revised equation A1-18 to be consistent with ASCE 41 Chapters 15 and 11 to
address corresponding changes in A108 and to address conditions where
masonry is partially grouted.
Section A113, Detailed System Design Requirements. Proposed minor
changes for consistency with ASCE 41 Chapter 15.
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ATC-87, Evaluating the Seismic Resistance of Existing Buildings, Report
ATC-14. Redwood City, CA: Applied Technology Council, 1987.
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ICBO-1988 through 1997, Uniform Code for Building Conservation. Whittier,
CA: International Conference of Building Officials, 1988-1997.
ICBO-01, Guidelines for the Seismic Retrofit of Existing, Buildings. Whittier,
CA: International Conference of Building Officials, 2006.
Preservation Brief 2, Repointing Mortar Joints in Historic Masonry Buildings.
Robert C. Mack, FAIA, and John P. Speweik for the National Park Service,
United States Government, October 1998.
TN 46, Technical Note on Maintenance of Brick Masonry, pp. 3-5, Mortar
Joint Repair. Reston, VA: The Brick Industry Association, December 2005.
Getty 2003. Planning and Engineering Guidelines for the Seismic
Retrofitting of Historic Adobe Structures.

Cost Impact: Will increase the cost of construction
No cost impact for URM buildings six stories or less. For buildings taller than
six stories, the explicit limit serves to guide user to use the body of
International Existing Building Code. The updated definition for unreinforced
masonry wall, based on whether wall reinforcement meets the building code
requirements for reinforced masonry walls, will have a cost impact. As a
minimum, lightly reinforced masonry walls need to be evaluated by a design
professional in meeting the minimum life-safety and performance
objectives intended in the building code. This will increase the cost to engage
a design professional, but will have no overall impact on construction cost.
Analysis: Staff note: A review of the standard(s) proposed for inclusion in
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the code, ASTM C1531-09, with regard to the ICC criteria for referenced
standards (Section 3.6 of CP#28) will be posted on the ICC website on or
before April 1, 2016.
ASCE 41-2017 is part of the update proposal for all standards currently
referenced in the codes.
ASTM C140 is currently referenced in IBC and IRC, and ASTM C34 is
currently referenced in the IRC.

EB58-16 :
APPENIX ALAI12765
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2015 International Existing Building Code
[BS] A106.1 Condition of Existing materials. Existing materials used as part of
the required vertical load-carrying or seismic force-resisting system shall be
evaluated by on-site investigation and determined not to be in poor condition
including degraded mortar, degraded masonry units, or significant cracking; or
shall be repaired, enhanced, retrofitted or removed and replaced with new
materials. Mortar joint deterioration shall be patched by pointing or re-pointing of
the eroded joint in accordance with Section A106.2.3.9. Existing significant cracks
in solid unit unreinforced and in solid grouted hollow unit masonry shall be
repaired by epoxy pressure injection and/ or by fiber sheets bonded by epoxy to
masonry surface.
[BS] A106.2.3.9 Pointing. Deteriorated mortar joints in unreinforced masonry
walls shall be pointed in accordance with the following requirements:
1. Joint preparation. Deteriorated mortar shall be cut out by means of a
toothing chisel or non- impact power tool until sound mortar is reached
but to a depth of not less than 3 /4 inch (19.1 mm) or twice the thickness
of the joint, whichever is less, and 2 inches (50 mm) maximum. Care shall
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be taken not to damage the masonry edges. After cutting is complete, all
loose material shall be removed with a brush, air or water stream.
2. Mortar preparation. The mortar mix shall be proportioned as required by
the construction specifications. The pointing mortar shall be prepared by
first thoroughly mixing all ingredients dry and then mixing again, adding
only enough water to produce a damp unworkable mix that retains its form
when pressed into a ball manufacturer's approved instructions. The
mortar shall be kept in a damp condition for not less than one hour and
1
not more than 1 / 2 hours for pre-hydration; then sufficient water shall be
added to bring it to a workable consistency for pointing, which is
somewhat drier than conventional masonry mortar. Use mortar within one
and two and one-half hours from its initial mixing.
3. Packing. The joint into which the mortar is to be packed shall be
dampened but without freestanding water. The mortar shall be tightly
packed into the joint in layers not exceeding 1 /4 inch (6.4 mm) deep until
it is filled; then it shall be tooled to a smooth surface to match the original
profile.
Nothing shall prevent pointing of any masonry wall joints before testing is
performed in accordance with Section A106.2.3, except as required in Section
A107.1.
[BS] A108.1 Strength values.
1.
Strength values for existing materials are given in Table A1-D and for new
materials in Table A1-E.
2.
The strength reduction factor, Φ , shall be taken equal to 1.0.
3.
The use of materials not specified herein shall be subjected to the
discretion and approval of the authority having jurisdictionbuilding official.
[BS] A109.2 Selection of procedure. Buildings with rigid diaphragms shall be
analyzed by the general procedure of Section A110. Buildings with flexible
diaphragms shall be analyzed by the general procedure or, when applicable, are
permitted to be analyzed by the special procedure of Section A111. ASCE 41
is permitted to be used as an alternate procedure for both rigid diaphragm or
flexible diaphragm buildings.
[BS] A111.2 Seismic forces on elements of structures. With the exception
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of the provisions in Sections A111.4 through A111.7, elements of structures and
nonstructural elements shall comply with the reduced level seismic forces
prescribed in IEBC section 301.1.4.2 Sections A110.2 through A110.4 .
Committee Reason: The committee believes this update to the Appendix is
badly needed. The limitation to six stories is a good safeguard. It is appropiate to
coordinate the provisions with the latest edition of ASCE 41, bringing it in line with
current requirements. The modification removes circular references back to ASCE
41 and Chapter 3 of the IEBC. It also removes a specific requirement for epoxy
injection, allowing a more flexible response. Finally, instead of a more detailed
provision that would preclude manufacturer's warranty for mortar preparation and
installation, the code will stick the manufacturer's instructions,
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Maureen Traxler, representing City of Seattle Dept of
Construction & Inspections (maureen.traxler@seattle.gov); Jonathan
Siu (Jon.Siu@seattle.gov) requests Approve as Modified by this Public
Comment.
Further Modify as Follows:
2015 International Existing Building Code
[BS] A108.1 Strength Values.
1. Strength values for existing materials are given in Table A1-D and for
new materials in Table A1-E.
2. The strength reduction factor, Φ , shall be taken equal to 1.0.
3. The use of materials not specified herein shall be subjected to the
discretion and approval of the building official.
3. The use of materials not specified herein shall be based on
substantiating research data or engineering judgement, as approved
by the code official.
Commenter's Reason: The proposed modification restores the original
language of Item 3 with a slight editorial modification. The phrase
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"substantiating research data or engineering judgment" gives the code
official some guidance about when to approve materials, and gives some
authority to require research or engineering data to support the use of
unusual materials. The word "new" is deleted so that the item will apply to
any material that isn't specified in the code.
Proposal EB2-15 in Group A established that the term "code official" would be
used consistently in the IEBC instead of "building official".

EB58-16
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S1-16
IBC: 1401.1, 1501.1.
Proposed Change as Submitted
Proponent : Dennis Richardson, American Wood Council, representing American Wood Council (drichardson@awc.org)
2015 International Building Code
Revise as follows:
1401.1 Scope. The provisions of this chapter shall establish the minimum requirements for exterior walls; exterior wall
coverings; exterior wall openings; exterior windows and doors; and architectural trim.; balconies and similar projections; and
bay and oriel windows.
1501.1 Scope. The provisions of this chapter shall govern the design, materials, construction and quality of roof assemblies,
and rooftop structures , and balconies where the structural framing is protected by an impervious moisture barrier.
Reason: Provisions regarding ventilation for balconies that are protected by an impervious barrier yet are located outside of
the building envelope are being added to Chapter 15 (new Section 1503.7) under a seperate proposal. Since a balcony outside
of the building envelope that has weather protection and supports loads most closely resembles a roof (see definition of roof
assembly in IBC Section 202), it is felt chapter 15 is the most appropriate place for this provision. This code change revises the
scoping statement of Chapter 15 to reflect this and also corrects the scoping statement in Chapter 14 Section 1401 that was
not modified when Group A code change FS15-15 removed Balconies, similar projections and Bay and oriel windows from
Chapter 14.

Cost Impact: Will not increase the cost of construction
This code change merely clarifies the scoping of chapters and references needing correction from a previous code change and
does not change any provision of the code affecting cost.
S1-16 : 1501.1RICHARDSON12728
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
1501.1 Scope. The provisions of this chapter shall govern the design, materials, construction and quality of roof assemblies,
and rooftop structures, and balconies where the structural framing is protected by an impervious moisture barrier.
Committee Reason: Since all balcony provisions were previously moved from Chapter 14 to Chapter 7, the revision to the scope
of Chapter 14 is a good catch. The modification does away with the proposed change to the scpoe of Chapter 15, retaining only
the current wording.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests
Disapprove.
Commenter's Reason: Both the original proposal and the modified proposal are incorrect. There are no balcony provisions in
Chapter 15, and only fire protection provisions for balconies are present in Chapter 7. Chapter 14 has multiple provisions for
balconies, and as such balconies should remain in the scope of the chapter. Also, all balconies are addressed in Chapter 14
but this change would limit code provision for balconies where structural framing is protected by an impervious moisture barrier.
S1-16
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S5-16 Part I
IBC: 1503.5, 1511.7 (New); IEBC: 706.7 (New).
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)
2015 International Building Code
Add new text as follows:
1511.7 Attic and rafter ventilation. For roof replacement over attics that require ventilation, intake and exhaust vents shall be
provided in accordance with Section 1203 and the vent product manufacturer's approved installation instructions.
Delete without substitution:
1503.5 Attic and rafter ventilation. Intake and exhaust vents shall be provided in accordance with Section 1203.2 and the
vent product manufacturer's installation instructions.
2015 International Existing Building Code
Add new text as follows:
706.7 Attic and rafter ventilation. For roof replacement over attics that require ventilation, intake and exhaust vents shall be
provided in accordance with IBC Section 1203 and the vent product manufacturer's approved installation instructions.
Reason: IRC and IEBC: This proposal clarifies the intent of the code and removes ambiguity. Ventilation of an attic space
should be provided for roof replacement projects in addition to new construction.
IBC: Section 1503.5 can be interpreted to apply to roofing projects types—new construction, replacement and re-cover, and
does not differentiate between vented and unvented attics. Adding the proposed new language to the Reroofing section of the
code and making it specific to roof replacement over vented attics clarifies the intent of the code.

Cost Impact: Will not increase the cost of construction
The proposal adds no new requirements.
S5-16 Part I :
1511.7 (NEW)FISCHER13598
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: Disapproval is consistent with the action taken on Part II of this code change. The terminology such as
"ventilation openings" versus "attic and rafter ventilation" need to be made more consistent to avoid confusion.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : James Kirby, Kellen, representing Asphalt Roofing Manufacturers Association
(jameskirby47@icloud.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1511.7 Attic and rafter ventilation. For roof replacement over attics that require ventilation, intake and exhaust vents shall
be provided in accordance with Section 1203 and the vent product manufacturer's approved installation instructions.
1503.5 Attic and rafter ventilation. Intake and exhaust vents shall be provided in accordance with Section 1203.2 and the
vent product manufacturer's installation instructions.
2015 International Existing Building Code
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706.7 Attic and rafter ventilation. Roof Replacement For roof
Roof replacement over attics that require ventilation, intake and exhaust vents enclosed rafter assemblies shall be provided in
accordance with IBC meet the requirements of Section 1203 and R806 of the vent product manufacturer's approved installation
instructions International Residential Code or Section 1206 of the International Building Code.
Commenter's Reason: The Structural and IRC Building committees disapproved the original proposal because it wasn't clear
enough about roof re-covers and existing roof vents. The Public Comment As-Modified clears up any confusion by moving the
new code language for the IBC from the Reroofing section to the Weatherization section. This Public Comment keeps the
existing language in section 1503.5 as-is. And the IECC language is appropriately revised to reference the requirements of the
ventilation sections in the IBC and IRC.
S5-16 Part I
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

S5-16 Part II
IRC: R908.7 (New).
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)
2015 International Residential Code
Add new text as follows:
R908.7 Attic and rafter ventilation. For roof replacement over attics that require ventilation, intake and exhaust vents
shall be provided in accordance with Section R806 and the vent product manufacturer's approved installation instructions.
Reason: IRC and IEBC: This proposal clarifies the intent of the code and removes ambiguity. Ventilation of an attic space
should be provided for roof replacement projects in addition to new construction.
IBC: Section 1503.5 can be interpreted to apply to roofing projects types—new construction, replacement and re-cover,
and does not differentiate between vented and unvented attics. Adding the proposed new language to the Reroofing
section of the code and making it specific to roof replacement over vented attics clarifies the intent of the code.

Cost Impact: Will not increase the cost of construction
The proposal adds no new requirements.
S5-16 Part II :
R908.7 (NEW)FISCHER13600
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: The proposal provides no exception for roof recover and no recognition of existing roof vents.
Assembly Action:
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S7-16
IBC: 1503.7 (New).
Proposed Change as Submitted
Proponent : Dennis Richardson, American Wood Council, representing American Wood Council (drichardson@awc.org)
2015 International Building Code
Add new text as follows:
1503.7 Ventilation required beneath balcony or elevated walking surfaces. Enclosed framing in exterior balconies and
elevated walking surfaces that are exposed to rain, snow, or drainage from irrigation, where the structural framing is protected
by an impervious moisture barrier, shall be provided with openings that provide a net free cross ventilation area not less than
1/150 of the area of each separate space. Where framing supports such surfaces over 30 inches (762 mm) above grade, the
ventilation openings shall be designed to allow inspection of framing material.
Reason: This change clarifies the intent of the code when a balcony or elevated walking surface serves as a weather resistant
barrier and the joist spaces below are enclosed, cross ventilation is required as for enclosed rafter spaces of roofs. When the
ventilation is provided for elevated walking surfaces, the ventilation openings must be designed to accommodate routine
inspection of the framing material for decay or corrosion.
Cost Impact: Will increase the cost of construction
Some vent openings may need to be modified to accommodate inspection of framing material. Many vent covers that are
easily removable and re-installed with hand tools already comply with the intent of this requirement.
S7-16 : 1503.7
(NEW)RICHARDSON12270
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee understands there is a problem that needs to be addressed, but believes the proposed
requirement should only apply to wood and possibly light-gage steel. The fire-rating issues need to be correlated, probably in one
big change, so that they allow these openings if they are small so that the inspections can be made and ventilation can be
provided. As written this would be creating a conflict in the code. The committee would like to see more specificity on the inspection
portals, giving some guildance to building officials. There is a concern that this is not the right location for this provision since most
people would not think of walking surfaces as part of roofing. In addition it is not completely clear whether the problem that is being
addressed is code-related versus something that was a construction defect.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Dennis Richardson, representing American Wood Council (drichardson@awc.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1503.7 2304.12.2.6 Ventilation required beneath balcony or elevated walking surfaces. Enclosed framing in exterior
balconies and elevated walking surfaces that are exposed to rain, snow, or drainage from irrigation, where the structural
framing is protected by an impervious moisture barrier, shall be provided with openings that provide a net free cross ventilation
area not less than 1/150 of the area of each separate space. Where framing supports such surfaces over 30 inches (762 mm)
above grade, the ventilation openings shall be designed to allow inspection of framing material.
Commenter's Reason: Section 1203.3 of the IBC is generally applied by many to require ventilation in the instance where
wood supports a balcony and is enclosed. A key word is enclosed. Whenever the wood framing supporting such structures is
enclosed it is more difficult for water in the assembly to dry out regardless of the source of the water (even if remaining from
rain during the construction period). Even though section 1203.3 is generally applied by many, there is no specific reference to
this application. It is critical to provide ventilation to these areas when enclosed and the wood supports an elevated balcony
exposed to the weather.
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The committee suggested this change needed to be located where it is clear it applies to wood hence the change to chapter
23.
The committee also suggested this needs to be correlated with fire-rating issues and this code change proposal could create
an inconsistency. That is incorrect as Section 1406.3 of the 2015 IBC makes it clear how fire-rating issues can be resolved with
the current code by extending sprinkler protection to these areas (1406.3 will be relocated in the 2018 IBC):
Section 1406.3, Exception 3: "Balconies and similar projections on buildings of Type III, IV and V construction shall be permitted
to be of Type V construction, and shall not be required to have a fire resistance rating where sprinkler protection is extended to
these areas."
Finally the original code change went a step further to introduce the concept of providing ventilation openings that allow the
inspection for decay. This is a concept that has been introduced and is being tested by one jurisdiction where there was a
balcony failure. The concept is valid but still being perfected so it has been removed from this proposal and may need to be
addressed with a future code change when it is ready for prime time.
Information on this and other code change proposals by American Wood Council may be found at the following web address:
www.woodcode.org (http://www.woodcode.org) .

S7-16
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S12-16
IBC: 1504.3.1.1 (New).
Proposed Change as Submitted
Proponent : Mike Ennis, SPRI, Inc., representing SPRI, Inc. (m.ennis@mac.com)
2015 International Building Code
Add new text as follows:
1504.3.1.1 Nonballasted low slope roofs. Nonballasted low slope (roof slope < 2:12) roof systems with built-up, modified
bitumen, fully adhered or mechanically attached single ply shall be installed in accordance with manufacturers instructions or
ANSI/SPRI WD-1.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ANSI/SPRI WD-1 Wind Design Standard Practice for Roofing Assemblies
Approval date 11/17/2014
Reason: ANSI/SPRI WD-1 Wind Design Standard Practice for Roofing Assemblies provides general building design
considerations as well as a methodology for selecting an appropriate roofing system assembly to meet the rooftop design wind
uplift pressures that are calculated in accordance with the current version of the International Building Code (IBC). This
Standard Practice is appropriate for non-ballasted Built-Up, Modified Bitumen, and Single-Ply roofing system assemblies
installed over any type of roof deck. It provides a rationale analysis method for determining the perimeter and corner
attachment requirements for the roofing assembly. It is a companion document to ASCE7. ASCE7 is used to calculated the wind
loads that will be imposed on the low slope roof, and the WD-1 standard provides the methodology to install a roof to resist
those loads.
Cost Impact: Will not increase the cost of construction
This proposal does not require the use of new materials or installation practices and will not increase the cost of construction.
Analysis: A review of the standard(s) proposed for inclusion in the code, ANSI/SPRI WD-1, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S12-16 :
1504.3.1.1 (NEW)ENNIS11191
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt that the proposed reference standard is merely a design guide and does not provide
presriptive requirements and details. It would only be a reference document. The proposed wording could even lead to invalidating
or ignoring the munufacturer's instructions.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Ennis, representing SPRI, Inc. (m.ennis@mac.com) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Building Code
1504.3.1.1 Nonballasted low slope roofs. Nonballasted low slope (roof slope < 2:12) roof systems with built-up, modified
bitumen, fully adhered or mechanically attached single ply shall be installed in accordance with manufacturers instructions or
and ANSI/SPRI WD-1.
Commenter's Reason: SPRI believes that ANSI/SPRI WD-1, Wind Design Standard Practice would be a good addition to the
IBC. This Public Comment modifies the proposal and addresses specific comments/concerns that were raised at the
Committee Action Hearings.

2016 ICC PUBLIC COMMENT AGENDA

Page 2147

Comment: The proposed reference standard is merely a design guide and does not provide specific requirements and details. It
would only be a reference document.
ANSI/SPRI WD-1 provides general building design considerations as well as a methodology for selecting an appropriate roofing
system assembly to meet the rooftop design wind uplift pressures that are calculated in accordance with the current version of
the International Building Code (IBC). As noted in the comment it does not provide specific construction details however it does
contain very useful information including a rationale analysis method that can be used to determine the proper way to secure
the roof membrane systems in the corner and perimeter areas where the wind loads are the greatest. The information is useful
for design professionals, contractors and manufacturers.
Comment: The proposed wording could lead to ignoring or even invalidating manufacturers instructions.
This standard was developed by manufacturers to assist industry professionals responsible for designing low slope roof
systems to resist design wind loads. It is to be used in conjunction with manufacturers instructions as pointed out in the
Introduction section of the standard, so it not be used to ignore or invalidate manufacturers instructions. To provide additional
clarification the code change proposal has been revised to state that manufacturers instructions and ANSI/SPRI WD-1 shall be
used instead of manufacturers instructions or ANSI/SPRI WD-1.

S12-16
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S13-16
IBC: 1504.3.3 (New).
Proposed Change as Submitted
Proponent : Mike Ennis, SPRI, representing SPRI, Inc. (m.ennis@mac.com)
2015 International Building Code
Add new text as follows:
1504.3.3 Roof gardens and landscaped roofs, Roof gardens and landscaped roofs shall comply with Section 1507.16 and
shall be installed in accordance with manufacturers instructions or ANSI/SPRI RP-14.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
BSR/SPRI RP-14 Wind Design Standard for Vegetative Roofing Systems
Reason: Section 1507.16 requires that roof gardens and landscaped roofs comply with the requirements of Chapter 15.
Section 1504.1 describes requirements for the wind resistance of roofs, however no guidance is provided for designing garden
and landscaped roofs for wind resistance. This proposal requests the addition of Section 1504.3.3, under Section 1504.3 Wind
resistance of nonballasted roofs, that will provide requirements for garden and landscaped roofs. This new section would
require that the garden and landscaped roof be installed per the requirements of ANSI/SPRI RP-14 Wind Design Standard for
Vegetative Roofing Systems. This standard was developed through the ANSI standards development process and provides
requirements for adhered roof systems that meet the requirements of 1504.3.1. Requirements are provided for the installation
of the vegetative roof materials for various design wind speeds, building heights, exposure conditions, parapet heights and
special conditions that may exist on the roof. The standard was developed in cooperation with Green Roofs for Healthy Cities
and contains important information developed by the National Roofing Contractors Association regarding potential blow-off of
growth media. Specifically the standard requires that any areas of exposed growth media in excess of 4-inches have a system
to prevent growth media blow-off.
Cost Impact: Will increase the cost of construction
Because the ANSI/SPRI RP-14 standard requires that areas with exposed growth media in excess of 4-inches have a system to
prevent growth media blow-off the cost of construction could be increased for some vegetative roof systems.
Analysis: A review of the standard(s) proposed for inclusion in the code, ANSI/SPRI RP-14, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S13-16 : 1504.3.3
(NEW)ENNIS10874
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed referenced standard is written as a design guide, rather than proviiding prescriptive
requirements. As written, this change would allow the referenced standard to be used as a way around the manufacturers
instructions. Also the proposal is referring to roof gardens and landscaped roofs, rather than vegetative roofs.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Mike Ennis, representing SPRI, Inc. (m.ennis@mac.com) requests Approve as Submitted.
Commenter's Reason: Section 1507.16 currently requires that roof gardens and landscaped roofs comply with the
requirements of Chapter 15, however there are no requirements provided that would allow the code official to verify
compliance with the wind resistance requirements of this chapter. ANSI/SPRI RP-14, Wind Design Standard for Vegetative
Roofing Systems provides these requirements. This Public Comment requests that the code change proposal be accepted as
submitted and addresses the following comments/questions raised at the Committee Action Hearings.
Comment: The proposed reference standard is merely a design guide and does not provide prescriptive requirements and
details.
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The standard does provide prescriptive requirements. It provides requirements for the field, perimeter and corner areas of the
roof for three different designs. It then provides a series of Tables that determines where these systems can be used based on
the building height, design wind speed, exposure category and parapet height. Further the standard provides specific
requirements for building specific issues such as large openings in walls, rooftop projects, positive building pressures and
others.
Comment: The change would allow for the referenced standard to be used as a way around manufacturers instructions
This standard has been developed by manufacturers as a consensus standard for installing vegetative roof systems that will
resist design wind speeds. It is not a way around manufacturers instructions. Currently there are no requirements in the code
for wind resistance of vegetative roof systems. The allowance for the use of manufacturers instructions was included as an
option after the last round of code change hearings. During that cycle a concern was raised by the Committee that this
standard did not address all possible vegetative roof systems. This is true due to the fact that there are a wide variety of
options available. So, the option of using manufacturers instructions was added to address this issue.
Comment: The proposal is referring to roof gardens and landscaped roofs, rather than vegetative roofs.
Roof gardens and landscaped roofs are the terms used in the IBC. The standard is using the term vegetative roofs that has
been adopted by ASTM and is used in standards dealing with these systems.

S13-16
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S15-16
IBC: 1504.5.
Proposed Change as Submitted
Proponent : Wanda Edwards, representing RCI, Inc. (wedwards@rci-online.org)
2015 International Building Code
Revise as follows:
1504.5 Edge securement for low-slope roofs. Low-slope
In hurricane prone regions as defined in Section 202, low-slope built-up, modified bitumen and single-ply roof system metal
edge securement, except gutters, shall be designed and installed for wind loads in accordance with Chapter 16 and tested for
resistance in accordance with Test Methods RE-1, RE-2 and RE-3 of ANSI/SPRI ES-1, except Vult wind speed shall be
determined from Figure 1609.3(1), 1609.3(2) or 1609.3(3) as applicable.
Reason: ES-1 was proposed for inclusion in the code based upon research and damage assessments after a hurricane. ES1 contains provisions for design and testing. While it is appropriate to require to use of ES-1 in hurricane-prone areas and
higher wind zones, there is no evidence that would suggest that there are substantial edge metal securement failures in other
areas of the country. Requiring the use of ES-1 adds unnecessary costs to projects. This proposal would require ES-1 in
hurricane-prone areas only, and will lower project costs for projects outside the hurricane-prone areas. The amount of the
savings will depend on the design and size of a building.
Cost Impact: Will not increase the cost of construction
ES-1 contains special design and testing requirements. Not requiring testing in areas not prone to hurricanes will save project
costs. The amount of the saving will depend on the design and the size of the building.
S15-16 : 1504.5EDWARDS11848
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt there was not sufficient justification to lower the threshold on where the edge securement
requirements apply. Rather than limiting to hurricane prone regions, there is more interest in establishing the threshold at 115 mph.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), representing National
Roofing Contractors Association (NRCA) (jwilen@nrca.net) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Building Code
1504.5 Edge securement for low-slope roofs. Low-slope built-up, modified bitumen and single-ply roof system metal edge
securement, except gutters, shall be designed and installed for wind loads in accordance with Chapter 16 and tested for
resistance in accordance with Test Methods RE-1, RE-2 and RE-3 of ANSI/SPRI ES-1, except Vult wind speed shall be
determined from Figure 1609.3(1), 1609.3(2) or 1609.3(3) as applicable.
Exception: The following need not comply with the requirements of this section:
1. A building with a mean roof height of 30 feet (9144 mm) or less.
2. A building located in an area where the applicable basic design wind speed, V, is 115 mph (51.4 m/s) or less.

Commenter's Reason: In response to concerns raised by The Structural Committee, we have modified the proposed
modifications to section 1504.5 to more precisely limit when buildings are subjected to the requirements of this section. We
have created an exception to exempt buildings outside of all areas with design wind speeds less than those for hurricane-prone
regions. Additionally we have exempted buildings with a mean roof height of 30 feet or less because these buildings experience
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relatively low roof area perimeter wind pressures.
S15-16
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S16-16
IBC: 1504.5.1 (New).
Proposed Change as Submitted
Proponent : Mike Ennis, representing SPRI, Inc. (m.ennis@mac.com)
2015 International Building Code
Add new text as follows:
1504.5.1 Gutter securement for roofs. Roof gutters shall be designed and installed for wind loads in accordance with
Chapter 16 and tested for resistance in accordance with ANSI/SPRI GT-1.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
BSR/SPRI GT-1 Test Standard for Gutter Systems
Reason: Currently the IBC requires that low-slope built-up, modified bitumen, and single-ply roof system metal edge
securement be tested to resist wind and static loads, but specifically excludes gutters that are used to secure these roof
systems in many cases. Studies of the aftermath of hurricanes revealed that many gutter systems did not resist the loads that
occur during high wind events. Examples of these observations are shown below. SPRI developed the gutter test standard to
address this issue. The wind resistance tests included in this standard measure the resistance of the gutter system to wind
forces acting outwardly (away from the building) and to wind forces acting upwardly tending to lift the gutter off of the building.
The standard also measures the resistance of the gutter system to static forces of water, snow and ice acting downward.
Following are examples of gutter failures during high wind events observed during investigations conducted by the Roofing
Industry Committee on Weather Issues (RICOWI).

Figure 1
Figure 1 is a photo taken of the gutter/cleat attachment after Hurricane Ike, and is a good example of the damage progression.
This building, located in Anahuac, TX experienced wind speeds of 110 mph. The inspection team determined that an
overhanging gutter and fractured nailer provided the starting point for peel-back of this multi-ply membrane. The roof
membrane peeled away from the insulation layer over most of the roof as shown in Figure 2.
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Figure 2

Figure 3
Figure 3 is a photo of a building located in Dickinson, TX after Hurricane Ike. This building experienced wind speeds of 100
mph.
In this case the inspection team determined that a cornering wind caused detachment of the gutter and metal edge, allowing
wind to infiltrate and pressurize the roof membrane which led to roll-back of the metal edge and roof membrane, exposing the
underlying substrate.
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Figure 4
Figure 4 is of a building located in Lumberton, MS. This photo was taken after Hurricane Katrina. Estimated wind speed at this
location was 110 to 120 mph.
The inspection team noted that approximately two-thirds of the roof membrane was blown off of the roof. Initial failure appears
to have occurred at the south roof edge where approximately 25 feet of gutter and edge nailer separated from the structure. A
vented 3 ft deep soffit may have contributed to the damage by pressurizing the space between the deck and the roof assembly.
However, the roof assembly may have been pressurized by failure of the south roof edge.

Cost Impact: Will increase the cost of construction
A cost comparison was done between a gutter system that would and would not resist design wind loads. There was no
difference in the cost of the two systems, so the cost difference may be limited to the cost of testing the gutter system. This cost
is estimated to to be $2,500 to $3,000.
Analysis: A review of the standard(s) proposed for inclusion in the code, ANSI/SPRI GT-1, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S16-16 : 1504.5.1
(NEW)ENNIS11609
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval is consistent with the committee's action on S24-16. The proposal lacks prescptive
requirements for field fabrication of gutters. There are concerns with the language with the draft of the proposed referenced
standard - it should require that they "resist" or "withstand" the wind loads. Also gutters are already required to resist these loads,
even without this change.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Mike Ennis, SPRI, Inc., representing SPRI, Inc. (m.ennis@mac.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Building Code
1504.5.1 Gutter securement for low-slope roofs. Roof gutters Low-slope built-up, modified bitumen, and single ply roof
external gutter securement, shall be designed and installed for wind loads in accordance with Chapter 16 and tested for
resistance in accordance with Test Methods G-1 and G-2 of ANSI/SPRI GT-1.
Commenter's Reason: ANSI/SPRI GT-1 was approved as an ANSI standard on May 26, 2016 with no objections and 100%
approval from the canvass group. This standard should be added to the IBC to fill a gap that currently exists in Section 1504.5
Edge securement for low-slope roofs. This section provides requirements for testing the edge securement for low slope roofs
(the most vulnerable area of the roof when exposed to wind) but excepts gutter because prior to the development of ANSI/SPRI
GT-1 no test standard existed to evaluate gutter securement. Gutters are also used to secure the edge of low-slope roof
systems. The securement of the edge system, including gutters, have failed in hurricane and non-hurricane prone zones. It is
important to note that the requirement is to test the gutter to resist the design wind loads for the area where it will be used.
This proposal limits the test requirements to low-slope roofs, consistent with the current Section 1504.5 and addresses the
following concerns raised during the Code Action Hearings:
Comment: Gutters are already required to resist these loads without this change.
The Plumbing Code does require gutters to resist water loads. There are no requirements in the code to verify that gutters
resist wind loads. This proposal eliminates the test requirement for water loads (Test G-3) and only requires tests G-1 and G-2
that evaluate the ability of the gutter to resist wind load forces. These requirements are best addressed in the IBC.
Comment: The proposal lacks prescriptive requirements for field fabrication of gutters.
The design of field fabricated gutters can be tested just as factory fabricated gutters. Once the design is tested it can be used
in the field whenever desired and the test report can be provided to verify that the gutter is designed to resist the calculated
wind loads for the application.

S16-16
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S17-16
IBC: 1504.7.
Proposed Change as Submitted
Proponent : Mike Ennis, representing SPRI Inc. (m.ennis@mac.com)
2015 International Building Code
Revise as follows:
1504.7 Impact resistance. Roof coverings installed on low-slope roofs (roof slope < 2:12) in accordance with Section 1507
shall resist impact damage based on the results of tests conducted in accordance with ASTM D 3746, ASTM D 4272, CGSB
37-GP-52M or the "Resistance to Foot Traffic Test" tests conducted in Section 5.5 of FM 4470 accordance with procedures
adapted from UL2218.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
UL 2218 - 2010 Impact Resistance of Prepared Roof Covering Materials, with revisions through May 1, 2012.
Reason: FM 4470 should not be referenced since it is not a consensus standard. UL 2218 should be added because it is a
consensus standard that can be used to evaluate the impact resistance of roof coverings. Although the scope of UL2218 is
applicable to steep slope roofs (a limitation in the scope of the standard), the UL2218 testing method when adapted is
appropriate to use as a testing method for materials applied to low slope roofs as well.
Cost Impact: Will not increase the cost of construction
This proposal deletes reference to a non-consensus standard and replaces it with a consensus standard. It will not impact the
cost of construction.
Analysis: A review of the standard(s) proposed for inclusion in the code, UL 2218, with regard to the ICC criteria for referenced
standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S17-16 : 1504.7ENNIS13287
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt the proposed language could be applied in many ways, thus the intent of this proposal is
unclear. How are the procedures "adapted" from the proposed referenced standard? Perhaps a public comment is in order that
could clarify that. Adaptation could be anything and the scope of the referenced standard is critical. It is also not clear why the FM
4470 referenced standard is removed.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Ennis, SPRI, Inc., representing SPRI, Inc. (m.ennis@mac.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Building Code
1504.7 Impact resistance. Roof coverings installed on low-slope roofs (roof slope < 2:12) in accordance with Section 1507
shall resist impact damage based on the results of tests conducted in accordance with ASTM D 3746, ASTM D 4272, CGSB
37-GP-52M, the "Resistance to Foot Traffic Test" in Section 5.5 of FM4470 or tests conducted in accordance with procedures
adapted from UL2218.
Commenter's Reason: This Public comment is being submitted to revise the code change proposal to address
questions raised at the Committee Action Hearings as follows:
Comment: The committee felt the proposed language could be applied in many ways, thus the intent of this proposal is unclear.
How are the procedures "adapted" from the proposed referenced standard? Perhaps a public comment is in order that could
clarify that. Adaptation could be anything and the scope of the referenced standard is critical.
Resonse: The "procedures adapted from" concept has precedence. The terms were used when ASTM D3161 was solely for
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asphalt shingles, but the test method could easily be used for other material type. In this case the "procedures adapted from"
was to allow the use of a standard for a different orientation. Several low slope roofing systems have ben tested and certified
usig this impact test method, see UL's Certification Directory - Roofing Systems (TGFU).
Comment: It is also not clear why the FM 4470 referenced standard is removed.
Resonse: The reference to FM4470 has been added back into the proposal.

S17-16
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S18-16 Part II
IRC: R905.11.2, R905.12.2, R905.13.2.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association. , representing Asphalt Roofing
Manufacturers Association (mfischer@kellencompany.com)
2015 International Residential Code
TABLE R905.11.2
MODIFIED BITUMEN ROOFING MATERIAL STANDARDS
MATERIAL

STANDARD
ASTM D 6083
ASTM D 3747
ASTM D 3019
ASTM D 1227; D 2824
ASTM D 41
ASTM D 6162; D 6163; D 6164; D 6222; D 6223; D 6298;
CGSB 37-GP-56M

Acrylic coating
Asphalt adhesive
Asphalt cement
Asphalt coating
Asphalt primer
Modified bitumen roof membrane
Revise as follows:

R905.12.2 Material standards. Thermoset single-ply roof coverings shall comply with ASTM D 4637, or ASTM D 5019 or
CGSB 37-GP-52M.
R905.13.2 Material standards. Thermoplastic single-ply roof coverings shall comply with ASTM D 4434, ASTM D 6754 , or
ASTM D 6878 or CGSB CAN/CGSB 37.54.
Reason: The proposal removes withdrawn Canadian standards.
Cost Impact: Will not increase the cost of construction
The referenced standards have been withdrawn and are invalid.
S18-16 Part II :
R905.11.2FISCHER16843
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: This code change removes a referenced standard that has been withdrawn.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests disapproval for this code change proposal to allow the
membership to review and consider action for the changes proposed to the IRC. When compiling these code change
proposals, ICC staff failed to separate the items belonging to the IRC and therefore the IRC-Building Committee did not have
the opportunity to consider these items separately, as is required for all code change proposals to the IRC. The request for
disapproval is simply to place this item on the Public Comment Hearing Agenda for individual consideration. Note that the IBCStructural Committee recommendation for both parts was Approval As Submitted.
Note that the CCC has no technical opinion regarding this issue. If no one comes forward with the opinion that this item should
be heard during the Public Comment Hearings by the time of the start of the IRC-Building portion of the hearings, CCC will
withdraw this public comment, thus relegating the item to the Consent Agenda.
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The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain technical
and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code change
proposals and comments that are exclusively editorial.

Analysis: The Code Correlation Committee submitted this public comment at the request of ICC Staff because a mistake was
initially made in processing this code change proposal. When compiling these code change proposals, ICC staff failed to
separate the items belonging to the IRC and therefore the IRC-Building Committee did not have the opportunity to consider
these items separately, as is required for all code change proposals to the IRC. Note that the CCC intends to withdraw this
public comment, if no one comes forward requesting that this item be considered individually during the Public Comment
Hearings. If anyone desires that this proposal be considered individually during the public comment hearings,
please notify ICC Staff, Manager of Codes, Dave Bowman: dbowman@iccsafe.org before the start of the IRCBuilding portion of the Public Comment Hearings Oct. 19 - 26.
S18-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

S18-16 Part I
IBC: 1504.7, 1507.11.2, 1507.12.2, 1507.13.2.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association. , representing Asphalt Roofing
Manufacturers Association (mfischer@kellencompany.com)
2015 International Building Code
Revise as follows:
1504.7 Impact resistance. Roof coverings installed on low-slope roofs (roof slope < 2:12) in accordance with Section
1507 shall resist impact damage based on the results of tests conducted in accordance with ASTM D 3746, ASTM D 4272,
CGSB 37-GP-52M or the "Resistance to Foot Traffic Test" in Section 5.5 of FM 4470.
1507.11.2 Material standards. Modified bitumen roof coverings shall comply with CGSB 37-GP-56M, ASTM D 6162,
ASTM D 6163, ASTM D 6164, ASTM D 6222, ASTM D 6223, ASTM D 6298 or ASTM D 6509.
1507.12.2 Material standards. Thermoset single-ply roof coverings shall comply with ASTM D 4637, or ASTM D 5019 or
CGSB 37-GP-52M.
1507.13.2 Material standards. Thermoplastic single-ply roof coverings shall comply with ASTM D 4434, ASTM D 6754,
or ASTM D 6878 or CGSB CAN/CGSB 37-54.
Reason: The proposal removes withdrawn Canadian standards.
Cost Impact: Will not increase the cost of construction
The referenced standards have been withdrawn and are invalid.
S18-16 Part I :
1504.7FISCHER16842
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: This code change removes a referenced standard that has been withdrawn.
Assembly Action:
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S19-16
IBC: 1504.4, 1504.8.
Proposed Change as Submitted
Proponent : Mike Ennis, representing SPRI Inc. (m.ennis@mac.com)
2015 International Building Code
Revise as follows:
1504.4 Ballasted Aggregate surfaced low-slope roof systems. Ballasted low-slope (roof slope < 2:12) single-ply roof
system coverings installed in accordance with Sections 1507.12 and 1507.13 shall be designed in accordance with Section
1504.8 and ANSI/SPRI RP-4. Aggregate surfaced built-up roofs and aggregate surfaced sprayed polyurethane foam roofing
shall be designed in accordance with Section 1504.8.
1504.8 Aggregate. Aggregate
Loose aggregate used as surfacing for roof coverings and aggregate, gravel, or stone used as ballast shall not be used on the
roof of a building located in a hurricane-prone wind-borne debris region as defined in Section 202, or on any other building with
a mean roof not meeting the aggregate size and building parapet height exceeding that permitted by requirements of Table
1504.8 based on the exposure category and basic wind speed at the site.
TABLE 1504.8
MAXIMUM ALLOWABLE MEAN ROOF HEIGHT PERMITTED FOR BUILDINGS WITH AGGREGATE ON THE ROOF IN
e
AREAS OUTSIDE A HURRICANE-PRONE REGION Minimum Required Parapet Height (inches) For Aggregate
a,b
Surfaced Roof Coverings
MAXIMUM MEAN ROOF HEIGHT (ft)a, c
NOMINAL DESIGN WIND SPEED, Vasd
Exposure category
(mph)b, d
B
C
85
170
60
90
110
35
95
75
20
100
55
15
105
40
NP
110
30
NP
115
20
NP
120
15
NP
Greater than 120
NP
NP

D
30
15
NP
NP
NP
NP
NP
NP
NP

c,d
WIND EXPOSURE AND NOMINAL DESIGN WIND SPEED asd (MPH)
Exposure B
Exposure C
Exposure D

ASTM
Gradation

Mean
RoofHeighta (ft)

ASTM

15

85
0

90
0

100
15

110
20

120
25

85
22

90
25

100
31

110
38

120
45

85
27

90
31

100
38

110
45

120
53

D1863
No. 7
or No. 67

20
30
40
50
60
80
100
125
150

0
13
15
17
18
21
23
25
27

12
15
18
20
21
24
26
28
30

17
21
24
26
28
30
33
35
37

23
27
29
32
34
37
40
42
45

25
32
35
38
40
43
46
49
52

23
26
28
29
30
32
34
36
37

27
29
31
33
34
36
38
40
41

33
36
39
40
42
44
46
48
50

40
44
46
48
49
52
54
56
58

47
51
53
55
57
60
62
64
66

29
31
33
34
35
37
38
40
41

32
35
37
38
39
41
43
44
45

40
43
45
46
47
49
51
53
54

47
50
52
54
56
58
60
62
63

55
58
60
62
64
66
68
70
72

15
20
30
40
50
60
80
100

0
0
0
0
12
13
16
18

0
0
11
13
15
16
19
21

11
13
16
18
20
22
25
27

15
17
21
24
26
28
30
33

20
22
26
29
31
33
36
39

16
18
20
22
23
24
26
28

19
21
24
25
27
28
30
31

25
27
30
32
34
35
37
39

31
34
36
39
40
42
44
46

37
40
43
45
47
49
51
53

22
23
25
27
28
29
30
32

25
26
29
30
31
33
34
36

31
33
36
37
39
40
42
43

38
40
43
45
46
47
50
51

45
47
50
52
53
55
57
59

ASTM
D7655
No. 4

ASTM
D1863
No. 6
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125
150

19
21

23
24

29
31

35
37

42
44

29
30

33
34

40
42

48
50

55
57

33
34

37
38

45
46

53
54

61
62

For SI: 1" = 25.4 mm; 1 foot = 304.8 mm; 1 mile per hour = 0.447 m/s.
a. Mean roof height as defined in ASCE 7.
b. For intermediate values of Vasd , the height associated with the next higher value of Vasd shall be used, or direct
interpolation is permitted.
c. NP = gravel and stone not permitted for any roof height.
d. Vasd shall be determined in accordance with Section 1609.3.1.
a. Interpolation between wind speeds and mean roof heights as defined in ASCE 7 shall be permitted.
b. Aggregate surfaced roofs shall not be permitted for V asd wind speeds greater than 120 mph, or where the building height
exceeds 150 feet.
c. Wind exposure shall be determined in accordance with Chapter 16,
d. V asd shall be determined in accordance with Section 1609.3.1
e. Where the minimum required parapet height is indicated to be 0 inches (0mm), a gravel stop shall be provided that extends
a minimum 2 inches from the roof surface, but not less than the height of the aggregate.
Reason: Reason: Requirements for the use of aggregate surfaced roofs were revised in the IBC in 2006 and 2009. These
revised requirements are not based on the K-W design method (Kind Wardlaw 1976), the wind tunnel studies underlying the KW design method (Kind 1977), or a quantitative analysis of observed good and bad roofing system performances in real wind
events. Instead, current building code requirements are based on variation in surface pressure with building height which is
known to be an inappropriate predictor of aggregate blow-off or scour due to pressure equalization effects (Smith, 1997).
Furthermore, these recent requirements do not address critical parameters such as aggregate size and parapet height which
govern performance. This code change proposal replaces the current Table 1504.8 with one based on the K-W design method
and new research by the Asphalt Roofing Manufacturers Association (ARMA) (Crandell Fischer RCI 2010) . Results
demonstrate that the use of aggregate-surfaced roofing systems is a viable option in high wind areas with appropriate
aggregate sizing and parapet design. The Kind-Wardlaw design method has been simplified, improved, and calibrated to a
number of field observations to refine its application to low-slope, built-up roof (BUR) and sprayed polyurethane foam (SPF)
roof systems (Crandell Smith Hugo Conference 2010).
The proposed Table addresses the critical parameters of aggregate size and parapet height.
Two types of roof coverings: ballasted single ply roofs and those with aggregate surfaces, such as Builtup roofs (BUR) and
certain spray polyurethane roof systems are covered by this Table. Over 6 billion square feet of ballasted single ply roofing
applications have been installed over the last two decades The vast majority of these systems have performed very well with
respect to their resistance to wind pressure loads. However some damage has been observed due to aggregate blowing off
non-code compliant roofs during high wind events. The proposed Table is based on over 200 wind tunnel tests in addition to
over 40 years of field experience and observations from hurricane investigation teams. The proposed Table, and the remaining
portions of Section 1504.8 provide restrictions on the use of ballasted single ply roof systems that will allow for the responsible
use of aggregate surfacing that is a cost effective method to keep the roof system in place and to improve the energy
performance of the building.

Bibliography: REFERENCES:
Crandell, J. H. and Smith, T.L.. (2010) Design Method Improvements to Prevent Roof Aggregate Blow-Off, Hugo Conference
International Building Code. Falls Church, VA
Kind, R.J. and Wardlaw R.L. (1976). Design of Rooftops Against Gravel Blow-Off. National Aeronautical Establishment,
National Research Council, Canada. Kind, R.J. (1977). Further Wind Tunnel Tests on Building Models to Measure Wind
Speeds at Which Gravel is Blown Off Rooftops. LTR-LA-189. National Aeronautical Establishment, National Research Council,
Canada.
Smith, T.L. (June 1997). Aggregate Blow-Off from BUR and SPF Roofs: Recognizing the Potential Hazards and Avoiding
Problems. Proceedings of The 8th U.S. Conference on Wind Engineering, AAWE. SPRI (2008). Wind Design Standard for
Ballasted Single-Ply Roofing Systems.
Crandell, J. H. and Fischer, M. (2010) Winds of Change: Resolving Roof Aggregate Blow-Off, RCI Conference

Cost Impact: Will not increase the cost of construction
This proposal will provide additional design options for aggregate surfaced roofs and will not increase the cost of construction.
S19-16 : 1504.8-
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ENNIS11713
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: While the committee felt this proposal is headed in the right direction, the amount of conflicting testimony
indicates that work is needed on these requirements, a revised version should be submitted in the public comment phase.
Questions were raised on how the research results have been turned into code provisions. As formatted with options for wind
speed, exposure and roof heights the table is complex and a more simplified, straightforward table that is not so exhaustive would
be preferrable even if it is more conservative. Due to the difficulty reading the column with ASTM gradation, it could be preferrable
to split this into two tables. There is also a concern over whether the reference to a specific product type is appropriate.
Assembly Motion:
Online Vote Results:
Support: 33.46% (91) Oppose: 66.54% (181)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Single-Ply Roofing Industry
(jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1504.4 Aggregate surfaced low-slope roof systems. Ballasted low-slope (roof slope < 2:12) single-ply roof system
coverings installed in accordance with Sections 1507.12 and 1507.13 shall be designed in accordance with Section 1504.8 and
ANSI/SPRI RP-4. Aggregate surfaced built-up roofs and Other aggregate surfaced sprayed polyurethane foam roofing roofs
shall be designed in accordance with Section 1504.8.
Commenter's Reason: The IBC structural committee indicated that this proposal was "heading in the right direction" and
recommended that a public comment be developed to address the indicated concerns. The concerns are being addressed in
two PCs. This first PC is editorial and removes reference to a specific roof material type in Section 1504.4. Now, aggregate
surfaced roofs are generically referenced as appropriate. A second (separate) PC addresses the committee's recommendation
to simplify and improve readability of the table (which was partly a font size or CDP access table formatting issue). It also
provides additional information regarding the development of the S19 proposal as requested by the committee.
Public Comment 2:
Proponent : Jay Crandell, P.E., ARES Consulting, representing Single-Ply Roofing Industry
(jcrandell@aresconsulting.biz) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
TABLE 1504.8
Minimum Required Parapet Height (inches)e For Aggregate Surfaced Roof Coverings a,b

TABLE 1504.8
MINIMUM REQUIRED PARAPET HEIGHT (inches) FOR AGGREGATE SURFACED ROOF COVERINGS a,b,c
Aggregate
Size
ASTM D1863
(No.7 or No.67)
or
ASTM D7655
(No.4)

Mean
Roof
Heighta
15
20
30
50
100

85
0
0
13
17
23
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WIND EXPOSURE AND NOMINAL DESIGN WIND SPEED, V asd (MPH) d,e
Exposure B
Exposure Cf
90
100
110
120
85
90
100
110
0
15
20
25
22
25
31
38
12
17
23
28
23
27
33
40
15
21
27
32
26
29
36
44
20
26
32
38
29
33
40
48
26
33
40
46
34
38
46
54

120
45
47
51
55
62
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ASTM D1863
(No.6)

150
15
20
30
50
100
150

27
0
0
0
12
18
21

30
0
0
11
15
21
24

37
11
13
16
20
27
31

45
15
17
21
26
33
37

52
20
22
26
31
39
44

37
16
18
20
23
28
30

41
19
21
24
27
31
34

50
25
27
30
34
39
42

58
31
34
36
40
46
50

66
37
40
43
47
53
57

For SI: 1 inch = 25.4 mm; 1 foot = 305 mm; 1 mile per hour = 0.447 m/s
a. Interpolation between wind speeds and mean roof heights as defined in ASCE 7 shall be permitted.
b. Aggregate surfaced roofs shall not be permitted for Vasd wind speeds greater than 120 mph, or where the building height
exceeds 150 feet.
c. Where the minimum required parapet height is indicated to be 0 inches (0 mm), a gravel stop shall be provided that extends
a minimum of 2 inches from the roof surface, but not less than the height of the aggregate.
d. Wind exposure shall be determined in accordance with Chapter 16.
e. Vasd shall be determined in accordance with Section 1609.3.1.
f. For exposure D, add 8 inches (203 mm) to the parapet height required for Exposure C.
Commenter's Reason: The IBC structural committee indicated that this proposal was "heading in the right direction" and
recommended that a public comment be developed to address the indicated concerns. The concerns are being addressed in
two PCs. The first PC (separate) removes reference to a specific roof material type in the text of Section 1504.4. This second
PC addresses the committee's recommendation to simplify and improve readability of the table (which was partly a font size or
CDP access table formatting issue). These revisions are technically consistent with the original proposal and the referenced
research.
The committee also mentioned that questions were raised with regard to how the provisions were developed from the
referenced research. The methodology (and design procedure) is clearly documented in the referenced research in an
understandable, repeatable, and scientific manner (see original proposal for referenced research reports and papers). The
procedure used is consistent with the findings of many wind tunnel studies and uses the same principles as applied in the
ANSI/SPRI RP-4 standard currently referenced in the code. It is also consistent with the treatment of aggregate blow-off when
incorporated in wind risk models. Furthermore, the analytical procedure was evaluated by comparison to numerous
documented field studies of successful and failed loose aggregate surfaced roofs systems in various high wind events to
confirm its ability to reliably predict performance as a means to design roofs (or develop prescriptive provisions as proposed) to
prevent roof aggregate blow-off. Thus, a robust combination of current engineering practice, wind tunnel data, and field
research was used to support development of the requirements as proposed for Table 1504.8.
However, this proposal does not merely provide a more academic solution. It is necessary to correct deficiencies in the current
code provisions. For example, the current Table 1504.8 allows buildings up to 170' tall or buildings in areas with design wind
speeds up to 120 mph with NO PARAPET which creates a general safety hazard (e.g., falling debris from the roof) and
unacceptable wind damage vulnerability (i.e., aggregate blow-off risk). This proposal corrects this safety and building
performance issue based on correct scientific principles and sound engineering practices. For example, buildings with loose
aggregate surfaced roofs in a 120 mph wind zone would be required to have parapets with heights ranging from 20 inches
(minimum for 15' mean roof height and wind exposure B with the large aggregate size specified) to 72 inches (maximum for 150'
mean roof height and wind exposure D with the smaller aggregate size permitted). Similar improvements are made for lesser
wind speed conditions as shown in proposed Table 1405.8. This is a significant improvement over 0 inches (no parapet) as
currently allowed in the code.
If implemented, this proposal will serve to prevent many past observations of roof aggregate blow-off from being repeated.
Simply put, this proposal is implementing lessons learned in a rational, scientific manner based on real-world and wind tunnel
laboratory data to prevent history from repeating itself in an unfavorable manner. Any argument against this proposal as being
inadequate is an argument to leave the code in a far worse condition from a building safety and performance standpoint.

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: This proposal uses the latest research to improve the design for aggregate surfaced low slope roofs.
In addition, the design moves towards considering parapet height, and not just roof height, which is in line with what factors
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actually affect the performance of aggregate roof systems. The proposed change would increase public safety and property
protection.
S19-16
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S20-16
IBC: 1504.8.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)
2015 International Building Code
Revise as follows:
1504.8 Aggregate. Aggregate
Loose-laid aggregate used as surfacing for roof coverings and aggregate, gravel or stone used as ballast shall not be used on
the roof of a building located in a hurricane-prone region as defined in Section 202, or on any other building with a mean roof
height exceeding that permitted by Table 1504.8 based on the exposure category and basic wind speed at the site.
Exception. Aggregate shall be permitted on roofs located outside of the windborne debris region using approved parapet
design to control aggregate blow-off, when the parapet systems have been designed by a registered design professional.
Reason: The use of aggregate on roofs has been the subject of debate for the past decades as post-storm evaluations of
building performance has led to significant restrictions to the use of roofing aggregate, despite research that provides
recommendations on the use of parapets to prevent roof aggregate blow-off under design conditions.
The proposal provides an option for the use of aggregate when the roof system has an engineered parapet control system. It
further limits the current aggregate restrictions to loose-laid aggregate; there are methods in use for the embedment of
aggregate into the roofing material such as asphalt built-up roof systems approved for use under the Florida Building Code.

Cost Impact: Will not increase the cost of construction
The proposal provides greater product availability due to increased flexibility.
S20-16 : 1504.8FISCHER13529
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The wording of the proposed exception for aggregate on roofs has problems with enforceability. There is a
question on what is meant by "controlling" aggregate blow-off and no prescriptive requirements are provided to make this clear.
Another concern was raised over the use of the term "parapet systems".
Assembly Motion:
Online Vote Results:
Support: 20.3% (55) Oppose: 79.7% (216)
Assembly Action:

As Modified
Failed
None

Online Floor Modification:
1504.8 Aggregate. Loose-laid aggregate used as surfacing for roof coverings and aggregate, gravel or stone used as ballast shall
not be used on the roof of a building located in a hurricane-prone region as defined in Section 202, or on any other building with a
mean roof height exceeding that permitted by Table 1504.8 based on the exposure category and basic wind speed at the site.
Exception. Aggregate shall be permitted on roofs located outside of the windborne debris region using approved parapet design
to control aggregate blow-off, when the parapet systems have been designed by aregistered design professional.
Individual Consideration Agenda
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com) requests Approve as Submitted.
Commenter's Reason: Roofing aggregate has been appropriately used for many decades, and the current code provisions
are flawed- the code permits aggregate to be used without parapet control while overly restricting this product in hurricaneprone regions. The proposal provides guidance to the code official on a means to accept engineered design. The alternate
means and methods provisions in the IBC lack detail on specific applications; this proposal will solve that need.
S20-16
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S22-16
IBC: 1504.9 (New).
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org); Marc Levitan, National Institute
of Standards and Technology (NIST), representing National Institute of Standards and Technology (marc.levitan@nist.gov)
2015 International Building Code
Add new text as follows:
1504.9 Surfacing and ballast materials in tornado-prone regions. Aggregate shall not be used as surfacing for roof
coverings and aggregate, gravel or stone shall not be used as ballast on the roof of a Risk Category III or IV building located in
areas where the wind speed is 250 MPH in accordance with Figure 304.2(1) of ICC 500.
Reason: Investigations of building performance following tornadoes have shown that loose aggregate, gravel and stone
surfacing and ballast on roofs are significant contributors to building damage and injuries. In particular – Risk Category III and
IV buildings such as schools and hospitals have often experienced significant glazing damage due to aggregate blow-off from
their own roofs, and/or roofs of nearby buildings on their own campuses, in essence 'self-inflicted' damage. FEMA has also
documented instances where people have been injured after being struck directly by roof aggregate in tornadoes, in Illinois
(FEMA 2010) and Texas (FEMA 2007).
The proposed code change is consistent with findings and recommendations from the National Institute of Standards and
Technology (NIST) technical investigation of the 2011 tornado in Joplin Missouri (NIST 2014, Finding 19, and Recommendation
10). This change proposal is also consistent with FEMA recommendations, developed from observations of building
performance in tornadoes. FEMA recommends that aggregate roof surfacing not be specified for critical facilities in tornadoprone regions (FEMA 2012). The NIST and FEMA recommendations are intended to reduce the potential number of missiles
generated by the tornado, and hence reduce the potential for building damage and injury to people.
Glazing damage to Risk Category III and IV type-buildings by roof aggregate blow off, including 'self-inflicted' damage, has been
well documented in severe windstorms, both tornadoes (e.g., NIST 2014, and FEMA 2007, 2010, and 2012) and hurricanes
(e.g., NIST 2006 and FEMA 2005). These buildings often experience little to no structural damage, but suffer catastrophic
damage to the building interior and contents that can also result in injuries and fatalities. Such was the case at St. John's
Regional Medical Center (SJRMC) in Joplin, Missouri. The main buildings at SJRMC consisted of two mid-rise hospital towers
and several three and four story clinic and medical office buildings. Following the May 22, 2011 Joplin tornado, despite the fact
that there was no significant structural damage to any of these buildings, 14 people died due to injuries sustained while inside
the buildings, or succumbed later to their injuries, 12 of which were caused by "multiple blunt-force trauma to the body"
according to the death certificates (NIST 2014, p. 261). Although there was debris from many sources, blown off roof aggregate
from SJRMC buildings contributed significantly to damage to the building envelopes, allowing wind and rain and debris inside
of buildings (see Figure 1a and b). "The damage to these buildings included the breakage of almost all vertical glass; damage
to the roof systems, including the loss of aggregate roof ballast, which became wind–borne debris that further damaged the
facility and the surrounding areas" (NIST 2014, p. 317).
Although none of the main buildings at SJRMC suffered any significant structural damage, the damage to the interiors was so
great that the entire Medical Center was ultimately demolished and rebuilt at a different location. Many lessons learned from
the tornado were incorporated in the design of the replacement facility, including NOT using roof aggregate, as reported below
by Sickles (2014).
"A blanket of rock, with some pieces the size of a golf ball, was used to weigh down the roof on the old hospital, which was built
in 1965. Those actually turned into projectiles during the tornado," Felton said of the gravel. "They were being shot right
through the patient room windows." [Ryan Felton, project director with McCarthy Building Companies, the firm constructing the
new facility].
There will be no rocks on Mercy's new roof, but a protective layer of lightweight concrete is being incorporated into the roofing
scheme
Figure 2a and b shows another example of roof aggregate damaging the building it is supposed to be protecting. FEMA (2012)
documented that aggregate from a one story section of a building at Ringgold High School was the likely source of damage to
windows in a taller part of the same building during a 2011 tornado. Similarly, a hospital in Greensburg Kansas suffered glazing
damage from aggregate from the ballasted single-ply membrane roofs (FEMA 2007) as shown in Figure 3. Pieces of the large
aggregate (1 ½ inches in diameter, nominal) were found inside the building following the 2007 tornado.
It should be noted that the vast majority of aggregate blow-offs have occurred during hurricanes and tornadoes. The 2006
edition of IBC prohibited the use of aggregate in hurricane-prone regions. The 2006 edition also added Table 1504.4 (1504.8 in
the 2015 edition), which is applicable to small aggregate used on built-up and sprayed polyurethane roofs outside of hurricane-

2016 ICC PUBLIC COMMENT AGENDA

Page 2168

prone regions. Although improvements to the Table have been proposed (Crandall and Smith, 2009), it is believed that except
for tornadoes, the potential for aggregate blow-off outside of hurricane-prone regions is generally small. Because the
probability of a site specific tornado strike is very low, this proposal is limited to Risk Category III and IV buildings.
Although tornadoes generate many types of debris, an aggregate surfaced roof has a tremendous number of potential missiles.
For example, a ballasted 20,000 square foot roof would have about 1.6 million loose aggregates. A similarly sized built-up roof
would have about 4.5 to 9 million loose aggregates, depending upon gradation (based on aggregate samples collected from a
number of roofs reported by FEMA (2006, p. 5-63)). Additionally, the aggregate problem can be easily mitigated, whereas other
debris sources are much more difficult to mitigate.
-Note – The code change references a Figure in ICC 500. ICC 500 is a standard already referenced in the IBC for design and
construction of storm shelters. Figure 304.2(1) of ICC 500 (Figure 4 below) provides a map of tornado wind speeds. The 250
mph wind speed region on that map, covering parts of the midwest and the southeast US generally known as "Tornado Alley"
and "Dixie Alley" respectively, represent the most tornado-prone areas of the US.

Figure 1a - Glazing failures in hospital tower at SJRMC following the Joplin tornado (above); interior damage at SJRMC. Note
the extensive amount of roof aggregate inside the building (below).
Source NIST

Figure 1b - Glazing failures in hospital tower at SJRMC following the Joplin tornado; interior damage at SJRMC. Note the
extensive amount of roof aggregate inside the building.
Copyright 2011 Malcolm Carter. Used with permission.
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Figure 2a - Aggregate scoured from the roof of the first story section of this high school building in Georgia during a tornado
(above) likely broke the windows on the adjacent taller section of the same building (below).
Source: FEMA Mitigation Assessment Team

Figure 2b - Aggregate scoured from the roof of the first story section of this high school building in Georgia during a
tornado likely broke the windows on the adjacent taller section of the same building.
Source: FEMA Mitigation Assessment Team
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Figure 3 - Glazing damage at a hospital in Greensburg Kansas following a tornado in 2007. The craters shown in the right
center pane and at the vehicle windshield were caused by the large aggregate blown from the ballasted single-ply membranes
(FEMA 2012).

Figure 4 - Shelter Design Wind Speeds for Tornadoes - Source ICC 500-2014, International Code Council.
The ICC Building Code Action Committee (BCAC) is a co-proponent of this proposal. BCAC was established by the ICC Board
of Directors to pursue opportunities to improve and enhance assigned International Codes or portions thereof. In 2014 and
2015 the BCAC has held 5 open meetings. In addition, there were numerous Working Group meetings and conference calls for
the current code development cycle, which included members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are posted on the BCAC website at: BCAC
(http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-action-committee-bcac/)
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Cost Impact: Will increase the cost of construction
A variety of other types of roof systems are available for use on roofs of Category III and IV buildings located in the 250 mph
area on Figure 304.2(1) of ICC 500. These alternative systems may or may not cost more than an aggregate surfaced or a
ballasted roof system.
S22-16 : 1504.9
(NEW)KULIK10961
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee beleives it does not make sense to restrict aggregate on roofs, using wind speed criteria that
has not been used used in the design of the building.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com) requests Approve as Modified by this Public Comment.
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Modify as Follows:
2015 International Building Code
1504.9 Surfacing and ballast materials in tornado-prone regions. Aggregate shall not be used as surfacing for roof
coverings and aggregate, gravel or stone shall not be used as ballast on the roof of a Risk Category III or IV building located in
areas where the wind speed is 250 MPH in accordance with Figure 304.2(1) of ICC 500.
Commenter's Reason: There was discussion among the Structural Committee during the 2018 IBC Code Development
Hearings about the possibility of aggregate ballast, blown off of adjacent buildings of any Risk Category damaging a Risk
Category III or IV building. While aggregate has been blown off of a building, and damaged the same building, it is also the case
that aggregate ballast has been lifted from buildings, become airborne and damaged buildings downstream.
The proponent took the following photographs of glazing damage in New Orleans after Hurricane Katrina. The glazing damage
in both of these buildings was caused by airborne gravel from adjacent, or nearby buildings.

[Add Photo 1 here]
New Orleans Hyatt Hotel: Gravel was removed from the hotel rooms and the windows were sealed with the white panels. The
hotel finally reopened a year or so ago.

[Add Photo 2 here]
New Orleans Shopping Center Office Tower: Some unbroken windows had several "bullseye" fractures caused by gravel
impacts that had not yet fractured the glazing. There were small piles of gravel at the base of the building which had struck the
building, but had not yet broken windows. The proponent believes that after a sufficient number of "bullseye" damaging
impacts, the glazing finally gives way.
The proponent freely admits that this is hurricane and not tornado damage, but the photographs from S22-16 clearly show
glazing damage from tornados.
The Structural Engineers Association of Kansas and Missouri prepared a reconnaissance report after the May 22, 2011 Joplin,
Missouri Tornado.
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One of their recommendations was:
9) Codes should prohibit the use of ballasted roofs with rock or crushed stone in all construction for tornado
prone areas.
During high wind tornado events, loose roof ballast (gravel) is proven to be ineffective at preventing roof blow-off. This is
noted during both hurricanes and tornadoes. Roof ballast often becomes airborne debris which typically destroys glazing
systems and other brittle exterior finishes. This debris can injure innocent people. As noted above, during the inspection of
the roofs at St. John's Medical Center, the ballast of the roof was shifted into piles, was blown into the glass, broke the
facade and landed in many of the rooms on the west side of the building, ineffectively holding the roof membrane in place,
while potentially overloading other structural portions of the roof. Many hurricane prone regions of the country have
enforced codes restricting the use of them, based on the same determinations as mentioned above.
While S22 didn't go that far, it is certainly a step in the right direction.

Bibliography: Structural Engineers Association of Kansas and Missouri Report "Investigations and Recommendations based
on the May 22, 2011Joplin, Missouri Tornado"
Public Comment 2:
Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org); Marc Levitan
(marc.levitan@nist.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1504.9 Surfacing and ballast materials in tornado-prone regions. Aggregate shall not be used as surfacing for roof
coverings and aggregate, gravel or stone shall not be used as ballast on the roof of a Risk Category III or IV building located in
areas where the region having the greatest wind speed is 250 MPH in accordance with Figure 304.2(1) of ICC 500.
Commenter's Reason: The Committee Reason for disapproval states:
"The committee believes it does not make sense to restrict aggregate on roofs, using wind speed criteria that has not been
used in the design of the building."
The committee is incorrect in its understanding of the intent of this proposal.
The 250 mph wind speed zone on the ICC 500 map referenced in the code change proposal (see Figure 4) is ONLY used to
geographically locate the most severe tornado-prone region of the US. We could have alternately used a map of tornado
prone parts of the US developed using National Oceanic and Atmospheric Administration (NOAA) tornado climate data, and
based on tornado occurrence rates instead of estimated maximum tornado wind speeds. For convenience, we instead chose
to use a tornado hazard map that is already referenced in the IBC and delineates a similar region.
The intent of this code change is to reduce the windborne debris hazard, particularly to glazed openings, in tornado prone parts
of the country, which is the same rationale behind the existing prohibition for aggregate in hurricane prone regions (IBC 2015
Section 1504.8). As described in more detail later in the reason statement, even a modest size aggregate surfaced or
ballasted roof contains millions of potential windborne missiles, which have been documented to significantly contribute to
building damage and injuries.
This proposal will have a small impact on the cost of construction. A variety of other types of roof systems are available for use
on the roofs of Risk Category III and IV buildings in the tornado-prone region. These alternative systems may or may not cost
more than aggregate-surfaced or ballasted roof systems.
The Applied Economics Office in the Engineering Laboratory at the National Institute of Standards and Technology conducted a
study to determine the impacts of this proposal. This code change would only affect a comparatively small number of future
roofs on Risk Category III and IV buildings in the tornado-prone region, which consists of all of Iowa, Missouri, Arkansas, Illinois,
Indiana, Ohio, and parts of the surrounding states (see Figure 4), which could otherwise have built-up or ballasted EPDM roofs.
This is estimated to be just 0.1% of all roof construction in the US, based on analysis of information from the National Roofing
Contractors Association Annual Market Survey (NRCA 2016), EPDM Roofing Association (EPDMRA 2016), and building stock
data (FEMA, 2000) from Hazus (assuming the distribution of building occupancy types for new construction follows the
distribution for the existing building stock).
For comparison, the existing prohibition on aggregate-surfaced and ballasted roofs of all Risk Category buildings in hurricane
prone regions (Section 1508 of IBC 2015) impacts about 4.6 times more buildings than the number of buildings potentially
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impacted by this code change proposal.
Within the defined tornado prone region, roof construction on an estimated 0.2% of all buildings would potentially be affected.
References
Federal Emergency Management Administration (2009). HAZUS-MH MR4. Version 1.4. http://www.fema.gov/hazus.
National Roofing Contractors Association (2015). 2014-2015 NRCA Market Survey.
EPDM Roofing Association. Why EPDM? - Standard Attributes. Retrieved July 25, 2016 from http://www.epdmroofs.org/what-isepdm/why-epdm/standard-attributes.
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S23-16
IBC: , 1504.9 (New), 202 (New).
Proposed Change as Submitted
Proponent : Jonathan Roberts, representing UL LLC (jonathan.roberts@ul.com)
2015 International Building Code
Add new definition as follows:
SECTION 202 DEFINITIONS
MODERATE HAIL EXPOSURE. One or more hail days with hail diameters greater than 1.5 in (38 mm) in a 20 year period.
SECTION 202 DEFINITIONS
SEVERE HAIL EXPOSURE. One or more hail days with hail diameters greater than 2.0 in (50 mm) in a 20 year period.
Add new text as follows:
1504.9 Roof coverings subject to hail exposure. Roof coverings installed in regions with moderate hail exposure shall be
listed and labeled as Class 3. Roof coverings installed in regions with severe hail exposure shall be listed and labeled as
Class 4. Roof coverings on a slope greater than 2:12 shall be tested in accordance with UL2218. Roof coverings on a slope of
2:12 or less shall be tested in accordance with procedures adapted from UL 2218.
Reference standards type:
Add new standard(s) as follows:
UL 2218-2010 Impact Resistance of Prepared Roof Covering Materials, with revisions through May 1, 2012
Reason: This new code section would require roof covering materials to have increased impact resistance in areas where
there is moderate or severe hail exposure. Requiring this added level of resiliency in roof coverings reduces the frequency of
replacement or repair due to hail damage and will help to reduce the negative potential impacts on the built environment and
the building owners overall. Several companies currently have listings for products for both steep slope and low slope roof
applications. Although the scope of UL 2218 is applicable to steep slope roofs, a limitation in the scope of the standard, the UL
2218 testing method when adapted is appropriate to use as testing method for materials applied to for low slope roofs as well.

Cost Impact: Will increase the cost of construction
Initial cost would increase. In many cases, replacement costs can be avoided, netting a decrease in life cycle cost.
Analysis: A review of the standard(s) proposed for inclusion in the code, UL 2218, with regard to the ICC criteria for referenced
standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S23-16 : 1504.9
(NEW)ROBERTS4049
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This code change does not provide definition or direction on how the hail exposure is determined. The
proposed wording is questionable and there is no instruction to designer on how to apply it.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Modified by this Public Comment.
Modify as Follows:
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2015 International Building Code
SECTION 202 DEFINITIONS
MODERATE HAIL EXPOSURE. One or more two hail days with hail diameters greater than 1.5 or equal to 1.0 in (38 25 mm)
in a 20 10 year period as identified in Figure 1504.9.
SECTION 202 DEFINITIONS
SEVERE HAIL EXPOSURE. One
Three or more hail days with hail diameters greater than 2.0 or equal to 1.0 in (50 25 mm) in a 20 10 year period as identified in
Figure 1504.9.
1504.9 Roof coverings subject to hail exposure. Roof coverings installed in regions with moderate hail exposure shall be
listed and labeled as Class 3. Roof coverings installed in regions with severe hail exposure shall be listed and labeled as
Class 4. Roof coverings on a slope greater than 2:12 shall be tested in accordance with UL2218. Roof coverings on a slope of
2:12 or less shall be tested in accordance with procedures adapted from UL 2218.
Add new figure as follows:

FIGURE 1504.9
AVERAGE NUMBER OF HAIL DAYS OF 1 INCH (25 MM) OR LARGER OVER A TEN YEAR PERIOD

Commenter's Reason: Design of roofs for hail where a moderate or severe risk exists provides for a minimum level of
property protection. The committee cites difficulty in predicting hail exposure as the reason to disapprove the proposal, but data
on hail risk currently exists.
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Bibliography: https://disastersafety.org/hail/reduce-hail-damage-to-homes/
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S28-16 Part II
IRC: R905.1.1.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)
2015 International Residential Code
Revise as follows:
R905.1.1 Underlayment. Underlayment for asphalt shingles, clay and concrete tile, metal roof shingles, mineral-surfaced roll
roofing, slate and slate-type shingles, wood shingles, wood shakes and , metal roof panels and photovoltaic shingles shall
conform to the applicable standards listed in this chapter. Underlayment materials required to comply with ASTM D 226, D
1970, D 4869 and D 6757 shall bear a label indicating compliance to the standard designation and, if applicable, type
classification indicated in Table R905.1.1(1). Underlayment shall be applied in accordance with Table R905.1.1(2).
Underlayment shall be attached in accordance with Table R905.1.1(3).
Exceptions:
1. As an alternative, self-adhering polymer-modified bitumen underlayment complying with ASTM D 1970 installed in
accordance with both the underlayment manufacturer's and roof covering manufacturer's instructions for the deck
material, roof ventilation configuration and climate exposure for the roof covering to be installed, shall be permitted.
2. As an alternative, a minimum 4-inch-wide (102 mm) strip of self-adhering polymer-modified bitumen membrane
complying with ASTM D 1970, installed in accordance with the manufacturer's instructions for the deck material, shall
be applied over all joints in the roof decking. An approved underlayment for the applicable roof covering for maximum
ultimate design wind speeds, Vult, less than 140 miles per hour shall be applied over the entire roof over the 4-inchwide (102 mm) membrane strips.
Reason: Roofing underlayments are a critical component and provide protection to the roof deck and other components during
installation as well as replacements and after storm events. The proposal adds a requirement that self-adhering underlayments
bear a label to demonstrate compliance to the code. The labeling requirement for underlayments was part of a comprehensive
proposal for the IRC by IBHS in the past cycle; it is hoped that a similar proposal will be approved for the IBC this year. The
proposal also adds photovoltaic shingles to the list of roof covering materials requiring labeled underlayment materials in the
IRC.
Cost Impact: Will increase the cost of construction
Will require products bear a label, which will add product approval costs. The IRC already contains an underlayment labeling
requirement, so the cost impact is expected to be minimal.
S28-16 Part II :
R905.1.1FISCHER16846
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: This code change levels the playing field for underlaymnet by clarifying the requirement for labeling.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests disapproval for this code change proposal to allow the
membership to review and consider action for the changes proposed to the IRC. When compiling these code change
proposals, ICC staff failed to separate the items belonging to the IRC and therefore the IRC-Building Committee did not have
the opportunity to consider these items separately, as is required for all code change proposals to the IRC. The request for
disapproval is simply to place this item on the Public Comment Hearing Agenda for individual consideration. Note that the IBCStructural Committee recommendation for both parts was Approval As Submitted.
Note that the CCC has no technical opinion regarding this issue. If no one comes forward with the opinion that this item should
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be heard during the Public Comment Hearings by the time of the start of the IRC-Building portion of the hearings, CCC will
withdraw this public comment, thus relegating the item to the Consent Agenda.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain technical
and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code change
proposals and comments that are exclusively editorial.

Analysis: The Code Correlation Committee submitted this public comment at the request of ICC Staff because a mistake was
initially made in processing this code change proposal. When compiling these code change proposals, ICC staff failed to
separate the items belonging to the IRC and therefore the IRC-Building Committee did not have the opportunity to consider
these items separately, as is required for all code change proposals to the IRC. Note that the CCC intends to withdraw this
public comment, if no one comes forward requesting that this item be considered individually during the Public Comment
Hearings. If anyone desires that this proposal be considered individually during the public comment hearings,
please notify ICC Staff, Manager of Codes, Dave Bowman: dbowman@iccsafe.org before the start of the IRCBuilding portion of the Public Comment Hearings Oct. 19 - 26.
S28-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

S28-16 Part I
IBC: 1507.17.4.1, 1507.2.4, 1507.2.8.1, 1507.2.9.2, 1507.3.3.3, 1507.3.9, 1507.4.5, 1507.5.3.1, 1507.5.7, 1507.6.3.1,
1507.7.3.1, 1507.8.3.1, 1507.8.8, 1507.9.3.1, 1507.9.9.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)
2015 International Building Code
Revise as follows:
1507.2.4 Self-adhering polymer modified bitumen sheet. Self-adhering polymer modified bitumen sheet shall comply
bear a label indicating compliance with ASTM D 1970.
1507.2.8.1 High wind attachment. Underlayment applied in areas subject to high winds [Vasd greater than 110 mph (49
m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in accordance
with the manufacturer's instructions. Fasteners are to be applied along the overlap not more than 36 inches (914 mm) on
center.
Underlayment installed where Vasd, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226 Type II, ASTM D 4869 Type IV, or ASTM D 6757. The underlayment shall be attached in a grid
pattern of 12 inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be
applied in accordance with Section 1507.2.8 except all laps shall be a minimum of 4 inches (102 mm). Underlayment shall
be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a thickness of at
least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage [0.105 inch (2.67
3
mm)] with a length to penetrate through the roof sheathing or a minimum of /4 inch (19.1 mm) into the roof sheathing.
Exception: As an alternative, adhered underlayment complying bearing a label indicating compliance with ASTM
D 1970 shall be permitted.
1507.2.9.2 Valleys. Valley linings shall be installed in accordance with the manufacturer's instructions before applying
shingles. Valley linings of the following types shall be permitted:
1. For open valleys (valley lining exposed) lined with metal, the valley lining shall be at least 24 inches (610 mm) wide
and of any of the corrosion-resistant metals in Table 1507.2.9.2.
2. For open valleys, valley lining of two plies of mineral-surfaced roll roofing complying with ASTM D 3909 or ASTM D
6380 shall be permitted. The bottom layer shall be 18 inches (457 mm) and the top layer a minimum of 36 inches
(914 mm) wide.
3. For closed valleys (valleys covered with shingles), valley lining of one ply of smooth roll roofing complying with
ASTM D 6380, and at least 36 inches (914 mm) wide or types as described in Item 1 or 2 above shall be permitted.
Self-adhering polymer modified bitumen underlayment complying bearing a label indicating compliance with
ASTM D 1970 shall be permitted in lieu of the lining material.
Underlayment applied in areas subject to high wind [Vasd greater than 110 mph (49 m/s) as determined in accordance with
Section 1609.3.1] shall be applied with corrosion-resistant fasteners in accordance with the manufacturer's installation
instructions. Fasteners are to be applied along the overlap not more than 36 inches (914 mm) on center.
Underlayment installed where Vasd, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall be
attached in a grid pattern of 12 inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps.
Underlayment shall be applied in accordance with Sections 1507.3.3.1 and 1507.3.3.2 except all laps shall be a minimum
of 4 inches (102 mm). Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less
than 1 inch (25 mm) with a thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be
3
a minimum of 12 gage [0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of /4
inch (19.1 mm) into the roof sheathing.
Exception: As an alternative, adhered underlayment bearing a label indicating compliance with ASTM D 1970 shall
be permitted.
1507.3.9 Flashing. At the juncture of the roof vertical surfaces, flashing and counterflashing shall be provided in
accordance with the manufacturer's installation instructions, and where of metal, shall not be less than 0.019-inch (0.48
mm) (No. 26 galvanized sheet gage) corrosion-resistant metal. The valley flashing shall extend at least 11 inches (279 mm)
from the centerline each way and have a splash diverter rib not less than 1 inch (25 mm) high at the flow line formed as
part of the flashing. Sections of flashing shall have an end lap of not less than 4 inches (102 mm). For roof slopes of three
units vertical in 12 units horizontal (25-percent slope) and over, the valley flashing shall have a 36-inch-wide (914 mm)
underlayment of either one layer of Type I underlayment running the full length of the valley, or a self-adhering polymer-
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modified bitumen sheet complying bearing a label indicating compliance with ASTM D 1970, in addition to other required
underlayment. In areas where the average daily temperature in January is 25°F (-4°C) or less or where there is a
possibility of ice forming along the eaves causing a backup of water, the metal valley flashing underlayment shall be solid
cemented to the roofing underlayment for slopes under seven units vertical in 12 units horizontal (58-percent slope) or selfadhering polymer-modified bitumen sheet shall be installed.
1507.4.5 Underlayment and high wind. Underlayment applied in areas subject to high winds [Vasd greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than
36 inches (914 mm) on center.
Underlayment installed where Vasd, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226 Type II, or ASTM D 4869 Type IV, or ASTM D 1970. The underlayment shall be attached in a
grid pattern of 12 inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall
be applied in accordance with the manufacturer's installation instructions except all laps shall be a minimum of 4 inches
(102 mm). Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25
mm) with a thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12
3
gage [0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of /4 inch (19.1 mm) into
the roof sheathing.
Exception: As an alternative, adhered underlayment complying bearing a label indicating compliance with ASTM
D 1970 shall be permitted.
1507.5.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [Vasd greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not farther apart
than 36 inches (914 mm) on center.
Underlayment installed where Vasd, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226 Type II or ASTM D 4869 Type IV. The underlayment shall be attached in a grid pattern of 12
inches (305 mm) between side laps with a 6-inch spacing (152 mm) at the side laps. Underlayment shall be applied in
accordance with the manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm).
Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a
thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage
3
[0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of / 4 inch (19.1 mm) into the
roof sheathing.
Exception: As an alternative, adhered underlayment complying bearing a label indicating compliance with ASTM
D 1970 shall be permitted.
1507.5.7 Flashing. Roof valley flashing shall be of corrosion-resistant metal of the same material as the roof covering or
shall comply with the standards in Table 1507.4.3(1). The valley flashing shall extend at least 8 inches (203 mm) from the
3
centerline each way and shall have a splash diverter rib not less than /4 inch (19.1 mm) high at the flow line formed as
part of the flashing. Sections of flashing shall have an end lap of not less than 4 inches (102 mm). In areas where the
average daily temperature in January is 25°F (-4°C) or less or where there is a possibility of ice forming along the eaves
causing a backup of water, the metal valley flashing shall have a 36-inch-wide (914 mm) underlayment directly under it
consisting of either one layer of underlayment running the full length of the valley or a self-adhering polymer-modified
bitumen sheet complying bearing a label indicating compliance with ASTM D 1970, in addition to underlayment required
for metal roof shingles. The metal valley flashing underlayment shall be solidly cemented to the roofing underlayment for
roof slopes under seven units vertical in 12 units horizontal (58-percent slope) or self-adhering polymer-modified bitumen
sheet shall be installed.
1507.6.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [Vasd greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than
36 inches (914 mm) on center.
Underlayment installed where Vasd, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226 Type II. The underlayment shall be attached in a grid pattern of 12 inches (305 mm) between
side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in accordance with the
manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm). Underlayment shall be
attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a thickness of at least
32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage [0.105 inch (2.67 mm)]
with a length to penetrate through the roof sheathing or a minimum of 3 /4 inch (19.1 mm) into the roof sheathing.
Exception: As an alternative, adhered underlayment complying
bearing a label indicating compliance with ASTM
D 1970 shall be permitted.
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1507.7.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [Vasd greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than
36 inches (914 mm) on center.
Underlayment installed where Vasd, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226, Type II or ASTM D 4869, Type IV. The underlayment shall be attached in a grid pattern of 12
inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in
accordance with the manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm).
Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a
thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage
3
[0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of / 4 inch (19.1 mm) into the
roof sheathing.
Exception: As an alternative, adhered underlayment complying
bearing a label indicating compliance with ASTM
D 1970 shall be permitted.
1507.8.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [Vasd greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than
36 inches (914 mm) on center.
Underlayment installed where Vasd, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226, Type II or ASTM D 4869, Type IV. The underlayment shall be attached in a grid pattern of 12
inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in
accordance with the manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm).
Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a
thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage
[0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of 3 /4 inch (19.1 mm) into the
roof sheathing.
Exception: As an alternative, adhered underlayment complying
bearing a label indicating compliance with ASTM
D 1970 shall be permitted.
1507.8.8 Flashing. At the juncture of the roof and vertical surfaces, flashing and counterflashing shall be provided in
accordance with the manufacturer's installation instructions, and where of metal, shall be not less than 0.019-inch (0.48
mm) (No. 26 galvanized sheet gage) corrosion-resistant metal. The valley flashing shall extend at least 11 inches (279 mm)
from the centerline each way and have a splash diverter rib not less than 1 inch (25 mm) high at the flow line formed as
part of the flashing. Sections of flashing shall have an end lap of not less than 4 inches (102 mm). For roof slopes of three
units vertical in 12 units horizontal (25-percent slope) and over, the valley flashing shall have a 36-inch-wide (914 mm)
underlayment of either one layer of Type I underlayment running the full length of the valley or a self-adhering polymermodified bitumen sheet complying bearing a label indicating compliance with ASTM D 1970, in addition to other required
underlayment. In areas where the average daily temperature in January is 25°F (-4°C) or less or where there is a
possibility of ice forming along the eaves causing a backup of water, the metal valley flashing underlayment shall be solidly
cemented to the roofing underlayment for slopes under seven units vertical in 12 units horizontal (58-percent slope) or selfadhering polymer-modified bitumen sheet shall be installed.
1507.9.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [Vasd greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than
36 inches (914 mm) on center.
Underlayment installed where Vasd, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226, Type II or ASTM D 4869 Type IV. The underlayment shall be attached in a grid pattern of 12
inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in
accordance with the manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm).
Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a
thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage
[0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of 3/ 4 inch (19.1 mm) into the
roof sheathing.
Exception: As an alternative, adhered underlayment complying
bearing a label indicating compliance with ASTM
D 1970 shall be permitted.
1507.9.9 Flashing. At the juncture of the roof and vertical surfaces, flashing and counterflashing shall be provided in
accordance with the manufacturer's installation instructions, and where of metal, shall be not less than 0.019-inch (0.48
mm) (No. 26 galvanized sheet gage) corrosion-resistant metal. The valley flashing shall extend at least 11 inches (279 mm)

2016 ICC PUBLIC COMMENT AGENDA

Page 2183

from the centerline each way and have a splash diverter rib not less than 1 inch (25 mm) high at the flow line formed as
part of the flashing. Sections of flashing shall have an end lap of not less than 4 inches (102 mm). For roof slopes of three
units vertical in 12 units horizontal (25-percent slope) and over, the valley flashing shall have a 36-inch-wide (914 mm)
underlayment of either one layer of Type I underlayment running the full length of the valley or a self-adhering polymermodified bitumen sheet complying bearing a label indicating compliance with ASTM D 1970, in addition to other required
underlayment. In areas where the average daily temperature in January is 25°F (-4°C) or less or where there is a
possibility of ice forming along the eaves causing a backup of water, the metal valley flashing underlayment shall be solidly
cemented to the roofing underlayment for slopes under seven units vertical in 12 units horizontal (58-percent slope) or selfadhering polymer-modified bitumen sheet shall be installed.
1507.17.4.1 High wind attachment. Underlayment applied in areas subject to high winds [Vasd greater than 110 mph (49
m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in accordance
with the manufacturer's instructions. Fasteners shall be applied along the overlap at not more than 36 inches (914 mm) on
center. Underlayment installed where Vasd is not less than 120 mph (54 m/s) shall comply with ASTM D 226, Type II,
ASTM D 4869, Type IV or ASTM D 6757. The underlayment shall be attached in a grid pattern of 12 inches (305 mm)
between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in accordance with
Section 1507.2.8 except all laps shall be a minimum of 4 inches (102 mm). Underlayment shall be attached using metal or
plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a thickness of not less than 32-gage [0.0134
inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage [0.105 inch (2.67 mm)] with a length to
3
penetrate through the roof sheathing or a minimum of /4 inch (19.1 mm) into the roof sheathing.
Exception: As an alternative, adhered underlayment complying bearing a label indicating compliance with ASTM D
1970 shall be permitted.
Reason: Roofing underlayments are a critical component and provide protection to the roof deck and other components
during installation as well as replacements and after storm events. The proposal adds a requirement that self-adhering
underlayments bear a label to demonstrate compliance to the code. The labeling requirement for underlayments was part
of a comprehensive proposal for the IRC by IBHS in the past cycle; it is hoped that a similar proposal will be approved for
the IBC this year. The proposal also adds photovoltaic shingles to the list of roof covering materials requiring labeled
underlayment materials in the IRC.
Cost Impact: Will increase the cost of construction
Will require products bear a label, which will add product approval costs. The IRC already contains an
underlayment labeling requirement, so the cost impact is expected to be minimal.
S28-16 Part I :
1507.2.4FISCHER16845
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: This code change levels the playing field for underlaymnet by clarifying the requirement for labeling.
Assembly Action:
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S29-16 Part II
IRC: R202 (New), R905.2.6.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)
2015 International Residential Code
Revise as follows:
R905.2.6 Attachment. Asphalt shingles shall have the minimum number of fasteners required by the manufacturer
manufacturer's approved installation instructions, but not less than four fasteners per strip shingle or two fasteners per
individual shingle. Where the roof slope exceeds 21 units vertical in 12 units horizontal (21:12, 175-percent slope), shingles
shall be installed as required by in accordance with the manufacturer manufacturer's approved installation instructions.
Reason: The proposal removes ASTM D 225 (withdrawn by ASTM) and makes editorial changes for the use of manufacturer's
installation instructions. Instructions are required as part of labeling requirements; it is important that the instructions that are
part of the labeling for ASTM D 7158 and D 3161 are in use in the field. The proposal also refers the user of the code to the
manufacturers instructions for ultra-steep slope applications.
Cost Impact: Will not increase the cost of construction
The proposal is editorial and adds no new requirements.
S29-16 Part II :
R905.2.6FISCHER13649
Public Hearing Results

Part II
Committee Action:

Approved as Modified

Modification:
SECTION 202 DEFINITIONS
MANUFACTURER'S APPROVED INSTALLATION INSTRUCTIONS.
Published instructions included with listed or labeled materials or products as part of the conditions of their listing and labeling.
Committee Reason: The committee agrees where the building official requires installation in accordance with the label then it is
approved.installation instructions.
The modification adds the definition that makes it clear that the building official is approving the installation instruction published
with the listing and labeling.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.
Commenter's Reason: Versions of the proposed defined term such as 'manufacturer's installation instructions' and
'manufacturer's instructions' are phrases used across the codes, yet would not fall under the defined term 'Manufacturer's
Approved Installation Instructions'. A comprehensive review including the various alterations of the base phrase has not been
performed. Without an across-the-board look at standardizing the terminology, adding another way of saying largely the same
thing does not improve the code. Part I was disapproved, and to maintain consistency, this also needs to be disapproved.
S29-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

S29-16 Part I
IBC: 1507.2.5, 1507.2.7.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)
2015 International Building Code
Revise as follows:
1507.2.5 Asphalt shingles. Asphalt shingles shall comply with ASTM D 225 or ASTM D 3462.
1507.2.7 Attachment. Asphalt shingles shall have the minimum number of fasteners required by the manufacturer
manufacturer's approved installation instructions, but not less than four fasteners per strip shingle or two fasteners per
individual shingle. Where the roof slope exceeds 21 units vertical in 12 units horizontal (21:12), shingles shall be installed
as required by in accordance with the manufacturer manufacturer's approved installation instructions.
Reason: The proposal removes ASTM D 225 (withdrawn by ASTM) and makes editorial changes for the use of
manufacturer's installation instructions. Instructions are required as part of labeling requirements; it is important that the
instructions that are part of the labeling for ASTM D 7158 and D 3161 are in use in the field. The proposal also refers the
user of the code to the manufacturers instructions for ultra-steep slope applications.
Cost Impact: Will not increase the cost of construction
The proposal is editorial and adds no new requirements.
S29-16 Part I :
1507.2.5FISCHER13648
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: Consistency with the committee's disapproval of S26-16.
Assembly Action:
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S34-16 Part II
IRC: R905.2.8.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)
2015 International Residential Code
Revise as follows:
R905.2.8 Flashing. Flashing for asphalt shingles shall comply with this section and the asphalt shingle manufacturer's
approved installation instructions.
Reason: The proposal makes an editorial change to recognize the use of approved installation requirements, which may be
digital and not printed. Installation instructions are part of the product labeling for the wind standards, it is important that the
manufacturer's instructions for flashing also be followed to ensure installation consistent with the tested products and
assemblies.
Cost Impact: Will not increase the cost of construction
The proposal is editorial.
S34-16 Part II :
R905.2.8FISCHER13647
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: The committee approved this proposal based on the proponents published reason statement and previous
action on S29-16, Part II.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.
Commenter's Reason: This proposal adds compliance with the asphalt shingle 'manufacturer's approved
installation instructions' for flashing, and S29-16 adds compliance with the 'manufacturer's approved installation instructions' for
the number of fasteners and for the installation on roofs exceeding 21:12. However, there is no general or other
specific requirements for installation in accordance with the manufacturer's instructions in R905.2. The hit and miss of the will
add confusion. This was disapproved for the IBC and for consistency, this needs to be disapproved.
Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com) requests
Disapprove.
Commenter's Reason: This proposal would require "manufacturer's approved installation instructions". As approved is
defined in the IBC as "acceptable to the building official.", this could then require manufacturer's to submit their installation
instructions to individual building code officials for approval. This would add significant time and cost to the building process
and would create a large burden on both manufacturers and building code officials.

S34-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

S34-16 Part I
IBC: 1507.2.9.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)
2015 International Building Code
Revise as follows:
1507.2.9 Flashings. Flashing for asphalt shingles shall comply with this section. Flashing shall be applied in accordance
with this section and the asphalt shingle manufacturer's printed approved installation instructions.
Reason: The proposal makes an editorial change to recognize the use of approved installation requirements, which may
be digital and not printed. Installation instructions are part of the product labeling for the wind standards, it is important that
the manufacturer's instructions for flashing also be followed to ensure installation consistent with the tested products and
assemblies.
Cost Impact: Will not increase the cost of construction
The proposal is editorial.
S34-16 Part I :
1507.2.9FISCHER13646
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: Consistency with actions on S26-16 and S29-16, Part I. The proponent will be be working on defining
terminology in the public comment phase.
Assembly Action:
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S37-16
IBC: 1507.8, 1507.8.3, 1507.8.3.1, 1507.8.6, 1507.9, 1507.9.3, 1507.9.3.1, 1507.9.5, 1507.9.7, 1507.9.8.
Proposed Change as Submitted
Proponent : David Roodvoets, DLR Consultants, representing Cedar Shake & Shingle Bureau (davelee@ix.netcom.com)
2015 International Building Code
Revise as follows:
1507.8 Wood shingles. The installation of wood shingles shall comply with the provisions of this section and , Table 1507.8
and the wood shingle manufacturer's instructions.
TABLE 1507.8
WOOD SHINGLE AND SHAKE INSTALLATION
ROOF ITEM
1. Roof slope

WOOD SHINGLES

WOOD SHAKES
Wood shakes shall be installed on slopes
Wood shingles shall be installed on slopes
of
of
not less than four units vertical in 12 units
not less than three units vertical in 12 units
horhorizontal (3:12).
izontal (4:12).

2. Deck requirement

Temperate climate

Shakes shall be applied to roofs with solid
or spaced sheathing. Where spaced
sheathing is used, sheathing boards shall
Shingles shall be applied to roofs with
be not less than 1″× 4″ nominal dimensions
solid or spaced sheathing. Where spaced
and shall be spaced
sheathing is used, sheathing boards shall
on centers equal to the weather exposure
be not less than 1″× 4″ nominal
to coincide with the placement of
dimensions and shall be spaced
fasteners.
on centers equal to the weather exposure
When 1″ × 4″ spaced sheathing is installed
to
at
coincide with the placement of fasteners.
10 inches, boards must be installed
between
the sheathing boards.

In areas where the average daily
temperature in January is 25°F or less
or where there is a possibility of ice
Solid sheathing is required.
forming along the eaves causing a
backup of water.

Solid sheathing is required.

3. Interlayment

Interlayment shall comply with ASTM D
226, Type I II or ASTM D 4869 Type IV.

No requirements.

4. Underlayment
Underlayment shall comply with ASTM D
226, Type 1II or ASTM D 4869 Type IV.
An ice barrier that consists of at least two
layers of underlayment cemented together or
of a self-adhering polymer-modified
In areas where there is a possibility of
bitumen sheet
ice forming along the eaves causing a
shall extend from the eave''s edge to a
backup of water.
point at
least 24 inches inside the exterior wall line
of
the building.
5. Application
Temperate climate

Attachment

Fasteners for wood shingles shall be hotdipped galvanized or Type 304 (Type 316
for
coastal areas) stainless steel Type 304 or
316 or hot dipped galvanized weight of
ASTM A 153 Class D (1 oz. ft 2 )with a
minimum penetration of 0.75 inch into the
sheathing. For sheathing less than
0.5 0.75 inch thick, the fasteners shall
extend through the sheathing.

No. of fasteners

Two per shingle.
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Underlayment shall comply with ASTM D
226, Type 1 II orASTM D 4869 Type IV.
An ice barrier that consists of at least two
layers of underlayment cemented together or
of a self-adhering polymer-modified
bitumen sheet
shall extend from the lowest edges of all
roof surfaceseave''s edge to a point at
least 24 inches inside the exterior wall line
of the building.
Fasteners for wood shakes shall be hotdipped galvanized or Type 304 (Type 316
for coastal areas)stainless steel Type 304
or 316 or hot dipped galvanized weight of
ASTM A 153 Class D (1 oz. ft 2 ) with a
minimum penetration of 0.75
inch into the sheathing. For sheathing less
than
0.5 0.75 inch thick, the fasteners shall
extend
through the sheathing.
Two per shake.
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Exposure

Method

Flashing

Weather exposures shall not exceed those Weather exposures shall not exceed those
set
set
forth in Table 1507.8.7.
forth in Table 1507.9.8.
Shakes shall be laid with a side lap of not
less
Shingles shall be laid with a side lap of not than 1.5 inches between joints in adjacent
less than 1.5 inches between joints in
courses. Spacing between shakes shall
courses,
not be
and no two joints in any three adjacent
less than 0.375 inch or more than 0.625
courses
inch
shall be in direct alignment. Spacing
for shakes and taper sawn shakes of
between shingles shall be 0.25 to 0.375
naturally durable wood and shall be 0.25
inch.
to 0.375 inch
for preservative-treated taper sawn
shakes.
In accordance with Section 1507.8.8.
In accordance with Section 1507.9.9.

For SI: 1 inch = 25.4 mm, °C = [(°F) - 32]/1.8.
1507.8.3 Underlayment. Underlayment shall comply with ASTM D 226, Type I II or ASTM D 4869 Type IV and shall be applied
in accordance with the wood shingle manufacturer's instructions.
1507.8.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [Vasd greater than 110 mph
(49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in accordance
with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than 36 inches (914
mm) on center.
Underlayment installed where Vasd, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall comply
The underlayment shall be attached in a grid pattern of 12 inches (305
with ASTM D 226, Type II or ASTM D 4869, Type IV.
mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in accordance with the
wood shingle manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm). Underlayment
shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a thickness of at
least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage [0.105 inch (2.67 mm)]
3
with a length to penetrate through the roof sheathing or a minimum of /4 inch (19.1 mm) into the roof sheathing.
Exception: As an alternative, adhered underlayment complying with ASTM D 1970 shall be permitted where shingles are
installed over a combination of securely fastened vertical spacers and horizontal nailers.
1507.8.6 Attachment. Fasteners for wood shingles shall be corrosion resistant stainless steel Type 304 or 316 or hot dipped
2
galvanized weight of ASTM A 153 Class D (1 oz. ft ). Alternatively, two 16 gage stainless steel Type 304 or 316 staples with
crown widths 7/16 inch (11.1 mm) minimum 3/4 inch (19.1 mm) maximum, shall be used. Fasteners installed within 15 miles (24
km) of salt water coastal areas shall be stainless steel Type 316. Fasteners for pressure impregnated fire-retardant treated
shingles or pressure impregnated preservative treated shingles of naturally durable wood in accordance with AWPA U1, shall
3
1
be stainless steel Type 316 with a minimum penetration of / 4 inch (19.1 mm) into the sheathing. For sheathing less than 3/
42 inch (12.7 mm 19.1mm) in thickness, the fasteners shall extend through the sheathing. Each shingle shall be attached with
a minimum of two fasteners.
1507.9 Wood shakes. The installation of wood shakes shall comply with the provisions of this section, the wood shake
manufacturer's instructions and Table 1507.8.
1507.9.3 Underlayment. Underlayment shall comply with ASTM D 226, Type I II or ASTM D 4869 Type IV.
1507.9.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [Vasd greater than 110 mph
(49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in accordance
with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than 36 inches (914
mm) on center.
Underlayment installed where Vasd, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall comply
with ASTM D 226, Type II or ASTM D 4869 Type IV.
The underlayment shall be attached in a grid pattern of 12 inches (305
mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in accordance with the
wood shake manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm). Underlayment
shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a thickness of at
least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage [0.105 inch (2.67 mm)]
with a length to penetrate through the roof sheathing or a minimum of 3/ 4 inch (19.1 mm) into the roof sheathing.
Exception: As an alternative, adhered underlayment complying with ASTM D 1970 shall be permitted where shakes are
installed over a combination of securely fastened vertical spacers and horizontal nailers.
1507.9.5 Interlayment. Interlayment shall comply with ASTM D 226, Type I II or ASTM D 4869 Type IV and shall be applied in
accordance with the wood shake manufacturer's instructions.
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1507.9.7 Attachment. Fasteners for wood shakes shall be corrosion resistant stainless steel Type 304 or 316 or hot dipped
2
galvanized weight of ASTM 153 Class D (1 oz ft ). Alternatively, two 16 gage stainless steel Type 304 or 316 staples with
crown widths 7/16 inch (11.1 mm) minimum, 3/4 inch (19.1 mm) maximum, shall be installed. Fasteners installed within 15 miles
(24 km) of salt water coastal areas shall be stainless steel Type 316. Fasteners for pressure impregnated fire-retardant treated
shakes or pressure impregnated-preservative-treated shakes of naturally durable wood in accordance with AWPA U1, shall be
3
1
stainless steel Type 316 with a minimum penetration of / 4 inch (19.1 mm) into the sheathing. For sheathing less than 3/2
4 inch (12.7 19.1 mm) in thickness, the fasteners shall extend through the sheathing. Each shake shall be attached with a
minimum of two fasteners.
1
1507.9.8 Application. Wood shakes shall be laid with a side lap not less than 1 /2 inches (38 mm) between joints in adjacent
3
5
courses. Spacing between shakes in the same course shall be /8 to /8 inch (9.5 to 15.9 mm) for shakes and taper sawn
tapersawn shakes of naturally durable wood and shall be 1 /4 to 3 /8 inch (6.4 to 9.5 mm) for preservative taper sawn shakes.
Weather exposure for wood shakes shall not exceed those set in Table 1507.9.8.
Reason: Changes to Section 1507.8, There are several additions requiring that the shingles or underlayment be installed in
accordance with the shingle or shake manufacturer's instructions. This is to clarify that the shingle or shake manufacturer's
instructions and the written code should prevail if there are issues with the required product's installation. There are other
clarifications that make the language in the IBC the same as in the IRC.
They will have no cost impact.
In 1507.8.3.1: The specific underlayment is better defined than in the current code. The heavier weight felts are the standard
practice defined in the manufacturer's installation manual and provide better moisture resistance and durability.
In the Exception's: The additional requirement for spaced sheathing is based on field experience where moisture from dew and
rain accumulates on the surface of the ASTM D 1970 type products and then is driven into the shingle when the roof cycles
from cold to hot. Wood when wet on one side and dry on the opposite side will result in the shingle or shake cupping. Moisture
barrier products, such as those complying with ASTM D1970 and similiar products retain moisture on their surface, which can
be driven into the wood creating cupping. This phenomenom has resulted in premature failure of the shingles and corrosion of
the fasteners. Spacing the shingles off the non permeable underlayment creates a place for air movement, usually the chimney
effect, which drives the moisture out of the system. The roof deck is always cooler than when the shingles are installed directly
on the deck. It also provides additional cooling savings, and the reduced possibility of ice dams.
Image: Fasteners -Asphalt Non permeable underlayment
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This photo shows premature failure of the fasteners and the wood shakes by the constant moisture cycling when non
permeable underlayment is used. On some non permeable underlayments moisture accumulates and then is moved in and out
of the wood resulting in curling and warping of the shingle or shake. Spacing the shingle or shake away from the non
permeable underlayment allows air movement beneath the shingle or shake. Shingles and shakes have been applied directly
over traditional asphalt based roofing felts without observing this phenomenom.
Table 1507.8 captures the changes noted above.
1507.8.6 and 1507.9.7 Attachment: There are many known cases of wood shakes and shingles falling or blowing off roofs due
to the use of inferior fasteners. Specifying "corrosion resistant" is no longer sufficient; the type of fastener to be used in
determined by various environmental factors and product types. Specific requirements will improve roof system integrity and
lifespan. The code currently requires more corrosion resistant fasteners in several applications. Hot dipped galvanized remains
as the base requirement, but for locations near salt water and whenever treated shingles are used stainless steel Type 316 is
the only fastener material found that resist these seriously corrosive environments. Corrosion of fasteners has been found
relatively far inland, especially Hawaii. The 15 mile requirement reduces the possibility of fastener corrosion. The requirement
is supported by the Stainless Steel Institute's recommendations. This change was accepted in the IRC 2015 code. Image (2) (3)
(4) These images show the corrosion that is seen frequently in coastal areas and interior areas and when fire retardant or
preservative treated shinlges or shakes are installed.
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1507.9.8 There is no need to have different dimensional requirements for tapersawn shakes.

Bibliography: Maze Nails web site.
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http://www.mazenails.com/catalog/
Home Depot web site.
ttp://www.homedepot.com/

Cost Impact: Will increase the cost of construction
Section 1507.8
There will be no cost impact for requiring the installer to follow cedar shingle or shake manufacturer's instructions. Other
clarifications have no cost impact.
Sections 1507.8.3.1
The cost impact of changing from an ASTM D 226 Type I underlayment to an ASTM D 4869 Type IV underlayment would be
about $218 for a 25 square roof or less than $0.09 per square foot. This is based on Home Depot prices of $16.98 for a 432
square foot roll of Type I felt and a price of $26.69 for a 216 square foot roll of ASTM D 4869 Type IV felt.
The cost impact of adding the spacers and nailers is likley to be about $1000 for a 25 square roof, or $0.40 per square foot.
This is based on 1 x 2 spacers at 1.07 per 8 foot and 1 x 4 nailers at $2.06 per 8 foot, nails and labor at $250, prices at Home
Depot 12/26/2014.
Sections 1507.8.6 and 1507.9.7
The cost impact from changing from "typical corrosion resistant" nails to hot dipped galvanized fasteners meeting ASTM A 153
Class D is about $20. for a 25 square roof. Improving to a stainless steel Type 316 will cost about $416. This is based on
standard corrosion resistant nails at $138/50 pounds, hot dipped galvanized nails at $147 for 50 pounds and stainless steel
Type 316 at $286 for 25 pounds. Prices are from Maze Nails 12/26/14.
1507.8.6 and 1507.9.7 There should be no cost impact incurred for the change from 1/2 inch to 3/4 inch.
1507.9.8
There is no cost impact for this change.

S37-16 : 1507.8ROODVOETS4174
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee believes there needs to be a definition of coastal as it definies the areas affected by the
proposed provisions. As written, 15 miles inland is very far and it will impact areas where there are no problems. Recognizing that
corrosion is an issue, it is recommended that the proposal be reworked in the form of a public comment. It will need to reduce the
area that would be covered by these provisions.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : David Roodvoets, Cedar Shake & Shingle Bureau, representing Cedar Shake & Shingle Bureau
(davelee@ix.netcom.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1507.8.6 Attachment. Fasteners for wood shingles shall be stainless steel Type 304 or 316 or hot dipped galvanized weight
of ASTM A 153 Class D (1 oz. ft2). Alternatively, two 16 gage stainless steel Type 304 or 316 staples with crown widths 7/16
inch (11.1 mm) minimum 3/4 inch (19.1 mm) maximum, shall be used. Fasteners installed within 15 10 miles (24 km) of salt
water coastal areas sea coasts shall be stainless steel Type 316. Fasteners for pressure impregnated fire-retardant treated
shingles or pressure impregnated preservative treated shingles of naturally durable wood in accordance with AWPA U1, shall
be stainless steel Type 316 with a minimum penetration of 3/ 4 inch (19.1 mm) into the sheathing. For sheathing less than
3/4 inch (19.1mm) in thickness, the fasteners shall extend through the sheathing. Each shingle shall be attached with a
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minimum of two fasteners.
1507.9.7 Attachment. Fasteners for wood shakes shall be stainless steel Type 304 or 316 or hot dipped galvanized weight of
2
ASTM 153 Class D (1 oz ft ). Alternatively, two 16 gage stainless steel Type 304 or 316 staples with crown widths 7/16 inch
(11.1 mm) minimum, 3/4 inch (19.1 mm) maximum, shall be installed. Fasteners installed within 15 10 miles (24 km 16km) of
salt water coastal areas sea coasts shall be stainless steel Type 316. Fasteners for pressure impregnated fire-retardant
treated shakes or pressure impregnated-preservative-treated shakes of naturally durable wood in accordance with AWPA U1,
3
shall be stainless steel Type 316 with a minimum penetration of / 4 inch (19.1 mm) into the sheathing. For sheathing less than
3/4 inch (19.1 mm) in thickness, the fasteners shall extend through the sheathing. Each shake shall be attached with a
minimum of two fasteners.
Commenter's Reason:
In response to the Structural committee coments the distance from sea coast requiring Stainless Steel Type 316 has been
reduced to 10 miles in accordance with the Speciality Steel Industry recommendations and Cedar Shake and Shingle Bureau
experience.
From Speciality Steel Handbook: Sea Spray and dry salt particles carried by wind may cause pitting and rusting of stainless
stel, unless a sufficiently corrosion resistant grade is chosen. The distance airborne salt is carried can vary significantly with
local wind patterns. Generally, locations within five to ten miles (9 to 18 km) of salt water are considered at risk for chloriderelated corrosion, but local weather patterns and the performance of metal near the site should be evaluated prior to material
selection. In some locations, marine salt accumulation are only a factor within the first 0.9 miles or 1.5 km from the shore. In
other areas salt deposits have been measured 27 miles (50) KM or more inland.
Considering the above 10 miles appears to be a reasonable compromise.

Bibliography: Dsigner Handbook, Author; International Molybdenum Association, www.imog.info
S37-16
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S41-16 Part II
IRC: R905.9.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)
2015 International Residential Code
Revise as follows:
R905.9 Built-up roofs. The installation of built-up roofs shall comply with the provisions of this section and the manufacturer's
approved installation instructions.
Reason: The proposal adds a reference to manufacturers instructions to add clarity.
Cost Impact: Will not increase the cost of construction
The proposal does not add additional requirements to the code.
S41-16 Part II :
R905.9FISCHER13605
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: The committee approved this proposal based on the proponents published reason statement and prior
action on S29-16, Part II.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.
Commenter's Reason: The added language is redundant. Section R903.1 states that all roof assemblies shall be designed
and installed in accordance withthe approved manufacturer's instructions. The first sentence in Section R905.1 requires that all
roof coverings shall be applied in accordance with the manufacturer's installation instructions. Manufacturer's instructions are
also in Section R905.9.3 which requires that built-up roofs be installed in accordance with the manufacturer's instructions.
There is no need for another mention of manufacturer's instructions. This was disapproved for the IBC and to maintain
consistency, this also needs to be disapproved.
S41-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

S41-16 Part I
IBC: 1507.10.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)
2015 International Building Code
Revise as follows:
1507.10 Built-up roofs. The installation of built-up roofs shall comply with the provisions of this section and the
manufacturer's approved installation instructions.
Reason: The proposal adds a reference to manufacturers instructions to add clarity.
Cost Impact: Will not increase the cost of construction
The proposal does not add additional requirements to the code.
S41-16 Part I :
1507.10FISCHER13604
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The proponent recognizes the need to further work on the proposal through the public comment
phaase, particularly on use of "approved". Disapproval is consistent with prior actions on this series of proposals.
Assembly Action:
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S42-16 Part II
IRC: R905.11.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)
2015 International Residential Code
Revise as follows:
R905.11 Modified bitumen roofing. The installation of modified bitumen roofing shall comply with the provisions of this
section and the manufacturer's approved installation instructions.
Reason: The proposal is editorial, adds a reference to manufacturer's instrucitons.
Cost Impact: Will not increase the cost of construction
the proposal adds no additional requirements.
S42-16 Part II :
R905.11FISCHER13607
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: The committee approved this proposal based on the proponents published reason statement and prior
action on S29-16, Part II.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Rebecca Baker, representing Jefferson County, Colorado (bbaker@co.jefferson.co.us) requests
Disapprove.
Commenter's Reason: The added language is redundant. Section R903.1 states that all roof assemblies shall be designed
and installed in accordance with the approved manufacturer's instructions. The first sentence in Section R905.1 requires that
all roof coverings shall be applied in accordance with the manufacturer's installation instructions. Manufacturer's instructions
are also in Section R905.11.3 which require modified bitumen roofs to be installed in accordance with the manufacturer's
instructions. This was disapproved for the IBC and to maintain consistency, this needs to be disapproved.
S42-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

S42-16 Part I
IBC: 1507.11.
Proposed Change as Submitted
Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)
2015 International Building Code
Revise as follows:
1507.11 Modified bitumen roofing. The installation of modified bitumen roofing shall comply with the provisions of this
section and the manufacturer's approved installation instructions.
.
Reason: The proposal is editorial, adds a reference to manufacturer's instrucitons.
Cost Impact: Will not increase the cost of construction
the proposal adds no additional requirements.
S42-16 Part I :
1507.11FISCHER13606
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: Same as S42-16, Part I.
Assembly Action:
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S46-16
IBC: 1507.15.3 (New).
Proposed Change as Submitted
Proponent : James Kirby, representing Roof Coating Manufacturers Association, representing Center for Environmental
Innovation in Roofing (jkirby@kellencompany.com)
2015 International Building Code
Add new text as follows:
1507.15.3 Application Liquid-applied roofing shall be installed in accordance with this chapter and the manufacturer's
approved installation instructions.
Reason: This proposal adds text to the IBC that is already in the IRC. The 2018 IBC and IRC should have the same language
regarding application of liquid-applied roofing.
Cost Impact: Will not increase the cost of construction
The proposal adds clarity and does not change code requirements.
S46-16 :
1507.15.3 (NEW)KIRBY13272
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Consistency with actions on other proposals that dealt with manufacturers installation instructions. There is
some question whether the proposed text is necessary and the reason really does not indicate why.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : James Kirby, Kellen, representing Roof Coating Manufacturers Association (jameskirby47@icloud.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1507.15.3 Application Liquid-applied roofing shall be installed in accordance with this chapter and the
manufacturer'sapproved installation instructions.
Commenter's Reason: In April, the Structural Committee disapproved this code change because of confusion with the word
"approved". This public comment removes the controversial word and brings a needed section about Application to the Liquidapplied roofing section in Chapter 15 of the IBC. This proposal adds text to the IBC that is already in the IRC. The 2018 IBC
and IRC should have the same language regarding application of liquid-applied roofing.
S46-16
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S53-16
1602.1
Proposed Change as Submitted
Proponent : Jennifer Goupil, American Society of Civil Engineers, representing SELF (jgoupil@asce.org)
2015 International Building Code
Revise as follows:
1602.1 NOTATIONS.
= Dead load.
D
=

Di

Weight of ice in accordance with Chapter 10 of
ASCE 7.

Combined effect of horizontal and vertical
= earthquake induced forces as defined in Section
12.4.2 2.3.6 of ASCE 7.

E

F

Fa
H

L

=

Load due to fluids with well-defined pressures
and maximum heights.

=

Flood load in accordance with Chapter 5 of
ASCE 7.

=

Load due to lateral earth pressures, ground
water pressure or pressure of bulk materials.

=

Roof live load greater than 20 psf (0.96 kN/m
and floor live load.

= Roof live load of 20 psf (0.96 kN/m

Lr

2

2

)

) or less.

= Rain load.

R

= Snow load.

S
T
Vasd

= Self-straining Cummulative effect of self-straining
load forces and effects.
Nominal design wind speed (3-second gust),
= miles per hour (mph) (km/hr) where applicable.

Ultimate design wind speeds (3-second gust),
miles per hour (mph) (km/hr) determined from
=
Figure 1609.3(1), 1609.3(2), 1609.3(3) or ASCE
Vult
7.
= Load due to wind pressure.

W
Wi

=

Wind-on-ice in accordance with Chapter 10 of
ASCE 7.

Reason: This change proposes to coordinate the Notation in Chapter 16 of the IBC with the 2016 edition of the referenced
loading standard Minimum Design Loads and Associatied Criteria for Buildings and Other Structures (ASCE/SEI 7-16).

Cost Impact: Will not increase the cost of construction
The proposed changes will not increase the cost of construction. This proposal coordinates the IBC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7 will be updated
from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.
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As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document designated ASCE 7-16 Minimum Design Loads and Associated Criteria for
Buildings and Other Structures is expected to be completed, published and available for purchase prior to the ICC Public
Comment Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S53-16 : 1602.1GOUPIL11451
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal coordinates IBC notation listed in Chapter 16 with the latest edition of the referenced load
standard, ASCE 7, updated in ADM94-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ed Berkel, ICC Code Correlation Committee, representing ICC Code Correlation Committee
(ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S53-16
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S55-16
IBC: 1607.14.2 (New).
Proposed Change as Submitted
Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com)
2015 International Building Code
Revise as follows:
1602.1 Definitions. The following terms are defined in Chapter 2:
Lf = Fire wall horizontal live load.
1605.2 Load combinations using strength design or load and resistance factor design. Where strength design or load
and resistance factor design is used, buildings and other structures, and portions thereof, shall be designed to resist the most
critical effects resulting from the following combinations of factored loads:
1.4( D + F )
1.2( D + F ) + 1.6( L + H ) + 0.5( Lr or S or R )

(Equation 16-1)
(Equation 16-2)

1.2( D + F ) + 1.6( Lr or S or R ) + 1.6 H + ( f1L or 0.5 W )
(Equation 16-3)
1.2( D + F ) + 1.0 W + f1L + 1.6 H + 0.5( Lr or S or R )
1.2( D + F ) + 1.0 E + f1L + 1.6 H + f2S
0.9 D + 1.0 W + 1.6 H
0.9( D + F ) + 1.0 E + 1.6 H
0.9 D + 1.6 Lf + 1.6 H
where:

f1

=

(Equation 16-4)
(Equation 16-5)
(Equation 16-6)
(Equation 16-7)
(Equation 16-8)

1 for places of public assembly live loads in
excess of 100 pounds per square foot (4.79
kN/m 2 ), and parking garages; and 0.5 for
other live loads.

0.7 for roof configurations (such as saw tooth)
that do not shed snow off the structure, and 0.2
=
f2 for other roof configurations.

Exceptions:
1. Where other factored load combinations are specifically required by other provisions of this code, such
combinations shall take precedence.
2. Where the effect of H resists the primary variable load effect, a load factor of 0.9 shall be included with H where H
is permanent and H shall be set to zero for all other conditions.
1605.3 Load combinations using allowable stress design.
1605.3.1 Basic load combinations. Where allowable stress design (working stress design), as permitted by this code, is
used, structures and portions thereof shall resist the most critical effects resulting from the following combinations of loads:
D+F
D+H+F+L
D + H + F + ( Lr or S or R )
D + H + F + 0.75( L ) + 0.75( Lr or S or R )
D + H + F + (0.6 W or 0.7 E )
D + H + F + 0.75(0.6 W ) + 0.75 L + 0.75( Lr or S or R )
D + H + F + 0.75 (0.7 E ) + 0.75 L + 0.75 S
0.6 D + 0.6 W + H
0.6( D + F) + 0.7 E + H
0.6D + Lf + H
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(Equation 16-9)
(Equation 16-10)
(Equation 16-11)
(Equation 16-12)
(Equation 16-13)
(Equation 16-14)
(Equation 16-15)
(Equation 16-16)
(Equation 16-18)
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Exceptions:
1. Crane hook loads need not be combined with roof live load or with more than three-fourths of the snow load or
one-half of the wind load.
2. Flat roof snow loads of 30 psf (1.44 kN/m2) or less and roof live loads of 30 psf (1.44 kN/m2) or less need not be
combined with seismic loads. Where flat roof snow loads exceed 30 psf (1.44 kN/m2), 20 percent shall be
combined with seismic loads.
3. Where the effect of H resists the primary variable load effect, a load factor of 0.6 shall be included with H where H
is permanent and H shall be set to zero for all other conditions.
4. In Equation 16-15, the wind load, W, is permitted to be reduced in accordance with Exception 2 of Section 2.4.1 of
ASCE 7.
5. In Equation 16-16, 0.6 D is permitted to be increased to 0.9 D for the design of special reinforced masonry shear
walls complying with Chapter 21.
Add new text as follows:
1607.14.2 Fire walls. In order to meet the structural stability requirements of section 706.2 where the structure on either side
of the wall has collapsed, fire walls and their supports shall be designed to withstand a minimum horizontal load, Lf, of 5 psf
(0.240 kN/m2).
Reason: This code change clarifies the minimum lateral loading that fire walls are required to resist to meet the structural
stability requirements of section 706.2 where the structure on either side of the wall has collapsed and can no longer provide
support. This is the same lateral load that is required for fire walls designed per NFPA 221 as allowed by 706.2. Currently,
however, there is no horizontal fire wall load criteria for those who are not using the "deemed to comply" NFPA option.
A new definition Lf and additional load combinations are added to clarify how to combine horizontal fire loads with other loads.
Unlike other live loads, it is important that horizontal loads for cantilevered fire walls be combined with the reduced dead loads
of equations 16-9 and 16-20. Like the other load combinations, these combinations need to be maintained in IBC and not
referenced to another standard.

Cost Impact: Will not increase the cost of construction
The cost of construction will not increase by clarifying the lateral load on firewalls, since it is already standard practice to use
this loading per NFPA 221.
This clarification will decrease the cost of design, as it provides structural engineers a clearer understanding of code intent.

S55-16 : 1602.1HUSTON13355
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2015 International Building Code
1602.1 Definitions. The following terms are defined in Chapter 2:
Lf = Fire wall horizontal live load.
1605.2 Load combinations using strength design or load and resistance factor design. Where strength design or load and
resistance factor design is used, buildings and other structures, and portions thereof, shall be designed to resist the most critical
effects resulting from the following combinations of factored loads:
1.4( D + F )
(Equation 16-1)
1.2( D + F ) + 1.6( L + H ) + 0.5( Lr or S or R )

(Equation 16-2)

1.2( D + F ) + 1.6( Lr or S or R ) + 1.6 H + ( f1L or 0.5 W )
(Equation 16-3)
1.2( D + F ) + 1.0 W + f1L + 1.6 H + 0.5( Lr or S or R )
1.2( D + F ) + 1.0 E + f1L + 1.6 H + f2S
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0.9 D + 1.0 W + 1.6 H

(Equation 16-6)

0.9( D + F ) + 1.0 E + 1.6 H

(Equation 16-7)

0.9 D + 1.6 Lf + 1.6 H

(Equation 16-8)

where:
1 for places of public assembly live loads in
excess of 100 pounds per square foot (4.79
= kN/m 2 ), and parking garages; and 0.5 for
f1
other live loads.
0.7 for roof configurations (such as saw tooth)
= that do not shed snow off the structure, and 0.2
f2 for other roof configurations.
Exceptions:
1. Where other factored load combinations are specifically required by other provisions of this code, such combinations
shall take precedence.
2. Where the effect of H resists the primary variable load effect, a load factor of 0.9 shall be included with H where H is
permanent and H shall be set to zero for all other conditions.
1605.3.1 Basic load combinations. Where allowable stress design (working stress design), as permitted by this code, is used,
structures and portions thereof shall resist the most critical effects resulting from the following combinations of loads:
D+F
(Equation 16-8)
D+H+F+L
(Equation 16-9)
D + H + F + ( Lr or S or R )
(Equation 16-10)
D + H + F + 0.75( L ) + 0.75( Lr or S or R )
(Equation 16-11)
D + H + F + (0.6 W or 0.7 E )
(Equation 16-12)
D + H + F + 0.75(0.6 W ) + 0.75 L + 0.75( Lr or S or R ) (Equation 16-13)
D + H + F + 0.75 (0.7 E ) + 0.75 L + 0.75 S
(Equation 16-14)
0.6 D + 0.6 W + H
(Equation 16-15)
0.6( D + F) + 0.7 E + H
0.6D + Lf + H

(Equation 16-16)
(Equation 16-18)

Exceptions:
1. Crane hook loads need not be combined with roof live load or with more than three-fourths of the snow load or onehalf of the wind load.
2. Flat roof snow loads of 30 psf (1.44 kN/m2) or less and roof live loads of 30 psf (1.44 kN/m2) or less need not be
combined with seismic loads. Where flat roof snow loads exceed 30 psf (1.44 kN/m2), 20 percent shall be combined
with seismic loads.
3. Where the effect of H resists the primary variable load effect, a load factor of 0.6 shall be included with H where H is
permanent and H shall be set to zero for all other conditions.
4. In Equation 16-15, the wind load, W, is permitted to be reduced in accordance with Exception 2 of Section 2.4.1 of
ASCE 7.
5. In Equation 16-16, 0.6 D is permitted to be increased to 0.9 D for the design of special reinforced masonry shear walls
complying with Chapter 21.
1607.14.2 Fire walls. In order to meet the structural stability requirements of section 706.2 where the structure on either side of the
wall has collapsed, fire walls and their supports shall be designed to withstand a minimum horizontal allowable stress load, Lf, of 5
psf (0.240 kN/m2).
Committee Reason: This proposal will give designers and plan checkers guidance on how to comply with requirements for fire
walls. The modification removes all portions of the original proposal except for new section 1607.14.2 where a clarification is made
to indicate the load is an allowable stress design load..
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Building Code
706.2 Structural stability. Fire walls
Fire walls shall be designed and constructed to allow collapse of the structure on either side without collapse of the wall under
fire conditions. Fire wallsFire walls designed and constructed in accordance with Section 706, or NFPA 221 , as well as
Section 1607.14.2 shall be deemed to comply with this section.
1607.14.2 Fire walls. In order to meet the structural stability requirements of section Section 706.2 where the structure on
either side of the wall has collapsed, fire walls and their supports shall be designed to withstand a minimum horizontal out-of2
plane allowable stress load of 5 psf (0.240 kN/m ) or Strength Design load of 8 psf.
Commenter's Reason: This public comment is editorial and provides a pointer to the load requirements from the Fire Wall
section. It makes clear that the load requirement applies whether the IBC or NFPA 221 are the basis for structural stability
compliance. We were proponents of S101 and an associated public comment and believe that the code change approved as
modified by the Structural Committee would not be complete without this pointer. S101 was submitted from the vantage point of
loading on the wall during fire conditions and S55 was submitted from the vantage point of post fire wall stability during the
reconstruction and partial occupancy phase of the building. Both scenarios are addressed in S55.
Further editorial clarifications were added based on a floor modification to S101 that address strength design loads since NFPA
221 incldues propsoed changes to show both. The committee intent is for this load not to be concurrent with other loads so the
load combinations were deleted.
We opted to modify S55 rather than submit S101 as mofified in an unsuccessful floor modification in light of approval of S55.
The committee reason in S101 suggests the pointer from 706.2.

S55-16
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S61-16
IBC: 1603.1.5.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Revise as follows:
1603.1.5 (Dsaf) Earthquake design data. The following information related to seismic loads shall be shown, regardless of
whether seismic loads govern the design of the lateral force-resisting system of the structure:
1. Risk category.
1. Occupancy and Use categories.
2. Seismic importance safety factor, Ie.
3. Mapped spectral response acceleration parameters, SS and S1.
3. Mapped lateral design force (base shear) coefficient
4. Site class.
5. Design spectral response acceleration parameters, SDS and SD1.
6. Seismic design category.
5. Basic seismic force-resisting system(s).
6. Design base shear(s).
7. Seismic response coefficient(s), CS.
8. Response modification coefficient(s), R.
9. Analysis procedure used.
Reason: Change in language/terminology to clarify the code.
Bibliography: Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
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Cost Impact: Will not increase the cost of construction
NA , as is simply a change in language/terminology
S61-16 : 1603.1.5BELA12284
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed terminology changes under earthquake design data would create a conflict with the
referenced load standard, ASCE 7.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence; he is just using his
memory."
- Leonardo DaVinci
"Just because it comes from a consensus stndard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is not an argument, but simply a statement of the Logical Fallacy - Authority: "You
said that because an authority [ASCE 7] thinks something, it must therefore be true." The proprosed terminology change
comes from the same level of understanding as that underlying ASCE 7, and it simply is applying the empirical evidence of our
recent experiences with global earthquakes - for a better, more logical and more consistent approach to earthquake
engineering and seismic design.
This change in language/terminology helps to clarify the code.
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"All sciences are vain and full of errors that are not born of Experience, the mother of all Knowledge."
- Leonardo DaVinci
This recently published article Reality Check: Seismic Hazard Models You Can Trust provides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
– namely because the "current probabilistic methods to quantify earthquake hazards have serious problems."
https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-check-seismichazard-models-you-can-trust)

Bibliography: Response Assessment [Cost Breakdown] of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Response Assessment [Cost Breakdown] of Nonstructural Building Elements, PEER
Report 2003/05, Pacific Earthquake Engineering Research Center, U.C. Berkeley, 96 p.
http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
(http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf)
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012). Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake, Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453S471.htt
doi: http://dx.doi.org/10.1193/1.4000032 (http://dx.doi.org/10.1193/1.4000032)
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032 (http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032)
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions, J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630,04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630 (http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630)
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
(http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630)
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 edition, 49 p.
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http://disclosuresource.com/downloads/earthquake.pdf (http://disclosuresource.com/downloads/earthquake.pdf)
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquakes-retrofitting-faq.html (http://www.earthquakesafety.com/earthquakes-retrofittingfaq.html)
http://www.earthquakesafety.com/sitemap.html (http://www.earthquakesafety.com/sitemap.html)
Cost and Seismic Design
https://www.google.com/#q=cpst+and+seismic+design+christopher+arnold+pdf
(https://www.google.com/#q=cpst+and+seismic+design+christopher+arnold+pdf)
Seismic Analysis and Design
http://www.aia.org/aiaucmp/groups/aia/documents/pdf/aiab089274.pdf
(http://www.aia.org/aiaucmp/groups/aia/documents/pdf/aiab089274.pdf)
THE EARTHQUAKE ARCHITECTURE WEBSITE
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF (http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF)
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture - A partnership of the Applied Technology Council and
the Consortium of Universities for Research in Earthquake Engineering.
http://nehrp.gov/pdf/NIST%20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquakeResistantConstructioninMemphisTennessee.pdf (http://nehrp.gov/pdf/NIST%20GCR%2014-91726_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf)
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S63-16
IBC: 1604.1, 1604.3, 1604.4, 1604.8.2, 1604.9.
Proposed Change as Submitted
Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS , representing SELF (jgoupil@asce.org)
2015 International Building Code
Revise as follows:
1604.1 General. Building, structures and parts thereof shall be designed and constructed in accordance with strength design,
load and resistance factor design, allowable stress design, empirical design or conventional construction methods, as
permitted by the applicable material chapters and referenced standards.
1604.3 Serviceability. Structural systems and members thereof shall be designed to have adequate stiffness to limit
deflections and lateral drift as indicated in Table 1604.3. See Section 12.12.1 of ASCE 7 for drift Drift limits applicable to
earthquake loading shall be in accordance with ASCE 7 Chapters 12,13,15 or 16, as applicable.
TABLE 1604.3
DEFLECTION LIMITSa,b,c,h,i
CONSTRUCTION
e
Roof members:
Supporting plaster or stucco ceiling
Supporting nonplaster ceiling
Not supporting ceiling
Floor members
Exterior walls:
With plaster or stucco finishes
With other brittle finishes
With flexible finishes
b
Interior partitions:
With plaster or stucco finishes
With other brittle finishes
With flexible finishes
Farm buildings
Greenhouses

f

L or Lr

S or W

D+L

l/360
l/240
l/180
l/360

l/360
l/240
l/180
—

l/240
l/180
l/120
l/240

—
—
—

l/360
l/240
l/120

—
—
—

l/360
l/240
l/120
—
—

—
—
—
—
—

—
—
—
l/180
l/120

d,g

For SI: 1 foot = 304.8 mm.
a. For structural roofing and siding made of formed metal sheets, the total load deflection shall not exceed l /60. For secondary
roof structural members supporting formed metal roofing, the live load deflection shall not exceed l /150. For secondary wall
members supporting formed metal siding, the design wind load deflection shall not exceed l /90. For roofs, this exception only
applies when the metal sheets have no roof covering.
b. Flexible, folding and portable partitions are not governed by the provisions of this section. The deflection criterion for interior
partitions is based on the horizontal load defined in Section 1607.14.
c. See Section 2403 for glass supports.
d. The deflection limit for the D+L load combination only applies to the deflection due to the creep component of long-term dead
load deflection plus the short-term live load deflection. For wood structural members that are dry at time of installation and used
under dry conditions in accordance with the ANSI/AWC NDS, the creep component of the long-term deflection shall be
permitted to be estimated as the immediate dead load deflection resulting from 0.5 D . For wood structural members at all other
moisture conditions, the creep component of the long-term deflection is permitted to be estimated as the immediate dead load
deflection resulting from D . The value of 0.5 D shall not be used in combination with ANSI/AWC NDS provisions for long-term
loading.
e. The above deflections do not ensure against ponding. Roofs that do not have sufficient slope or camber to ensure adequate
drainage shall be investigated for ponding. See Section 1611 for rain and ponding requirements and Section 1503.4 for roof
drainage requirements Chapter 8 of ASCE 7.
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f. The wind load is permitted to be taken as 0.42 times the "component and cladding" loads for the purpose of determining
deflection limits herein. Where members support glass in accordance with Section 2403 using the deflection limit therein, the
wind load shall be no less than 0.6 times the "component and cladding" loads for the purpose of determining deflection.
g. For steel structural members, the dead load shall be taken as zero.
h. For aluminum structural members or aluminum panels used in skylights and sloped glazing framing, roofs or walls of sunroom
additions or patio covers not supporting edge of glass or aluminum sandwich panels, the total load deflection shall not exceed l
/60. For continuous aluminum structural members supporting edge of glass, the total load deflection shall not exceed l /175 for
each glass lite or l /60 for the entire length of the member, whichever is more stringent. For aluminum sandwich panels used in
roofs or walls of sunroom additions or patio covers, the total load deflection shall not exceed 1 /120.
i. For cantilever members, l shall be taken as twice the length of the cantilever.
1604.4 Analysis. Load effects on structural members and their connections shall be determined by methods of structural
analysis that take into account equilibrium, general stability, geometric compatibility and both short- and long-term material
properties.
Members that tend to accumulate residual deformations under repeated service loads shall have included in their analysis
the effects of added eccentricities deformations expected to occur during their service life.
Any system or method of construction to be used shall be based on a rational analysis in accordance with well-established
principles of mechanics. Such analysis shall result in a system that provides a complete load path capable of transferring loads
from their point of origin to the load-resisting elements.
The total lateral force shall be distributed to the various vertical elements of the lateral force-resisting system in proportion to
their rigidities, considering the rigidity of the horizontal bracing system or diaphragm. Rigid elements assumed not to be a part
of the lateral force-resisting system are permitted to be incorporated into buildings provided their effect on the action of the
system is considered and provided for in the design. A diaphragm is rigid for the purpose of distribution of story shear and
torsional moment when the lateral deformation of the diaphragm is less than or equal to two times the average story drift.
Where required by ASCE 7, provisions shall be made for the increased forces induced on resisting elements of the structural
system resulting from torsion due to eccentricity between the center of application of the lateral forces and the center of rigidity
of the lateral force-resisting system.
Every structure shall be designed to resist the overturning effects caused by the lateral forces specified in this chapter. See
Section 1609 for wind loads
Where sliding is used to isolate the elements, Section 1610 for lateral soil loads and Section 1613 for earthquake loads
the
effects of friction between sliding elements shall be included as a force.
1604.8.2 Structural walls. Walls that provide vertical load-bearing resistance or lateral shear resistance for a portion of the
structure shall be anchored to the roof and to all floors and members that provide lateral support for the wall or that are
supported by the wall. The connections shall be capable of resisting the horizontal forces specified in Section 1.4.5 1.4.4 of
ASCE 7 for walls of structures assigned to Seismic Design Category A and to Section 12.11 of ASCE 7 for walls of structures
assigned to all other seismic design categories. Required anchors in masonry walls of hollow units or cavity walls shall be
embedded in a reinforced grouted structural element of the wall. See Sections 1609 for wind design requirements and 1613 for
earthquake design requirements.
Delete without substitution:
1604.9 Counteracting structural actions. Structural members, systems, components and cladding shall be designed to
resist forces due to earthquakes and wind, with consideration of overturning, sliding and uplift. Continuous load paths shall be
provided for transmitting these forces to the foundation. Where sliding is used to isolate the elements, the effects of friction
between sliding elements shall be included as a force.
Revise as follows:
1604.10 Wind and seismic detailing. Lateral force-resisting systems shall meet seismic detailing requirements and limitations
prescribed in this code and ASCE 7 Chapters 11, excluding Chapter 14 12, 13, 15, 17, and Appendix 11A 18 as applicable,
even when wind load effects are greater than seismic load effects.
Reason: This proposed changes to Section 1604 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures
(ASCE 7-16). Specific reasons provided for the following section proposals:
1604.3 Serviceability - This modification clarifies where to find the limit deflections, in Table 1604.3, as well as provides a
more accurate pointer to ASCE 7 Chapters 12,13, 15, and 16 for drift limits applicable to earthquake loadings.
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1604.4 Analysis - These modifications eliminate the partial list of forces to be included since it is incomplete. Rather than add
provisions to include an exhaustive list, by removing this pointer to only a few of the required sections, to code will remove the
ambiguity and liability of the partial list of required sections necessary to consider for overturning effects. Also, the requirement
for sliding elements to be considered as a force is moved here from Section 1604.9, which is proposed to be deleted.
1604.8.2 Structural Walls - This modification updates the section reference to ASCE 7 Chapter 1. There are no technical
changes, just an update to the correct location.
1604.9 Counteracting structural action - The proposal includes deleting this section because the list of loading
considerations is not complete. Rather than try to create an exhaustive list, or keep partial list, removing this section removed
the ambiguity and liability of a required list of forced necessary to consider in structural engineering design. Additionally,
the requirements for provisions of continuous load paths and the consideration of frictional forces is already covered in ASCE 7
in a more complete manner.
1604.10 Wind and seismic detailing - This modification reflects the current provisions within ASCE 7-16. Appendix 11A was
removed from the standard and instead of excluding any particular chapters, this proposed change calls out the primary ASCE
7 Chapter that charge specific parts of the design process. These chapters, in turn reference all other ASCE 7 Sections, other
ASCE 7 Chapters, and other standards for all necessary requirements.

Cost Impact: Will not increase the cost of construction
The proposed changes will not impact the cost of construction. This proposal coordinates the IBC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7 will be updated
from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document is designated ASCE 7-16 Minimum Design Loads and Associated Criteria for
Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public
Comment Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S63-16 : 1604.1GOUPIL12743
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2015 International Building Code
TABLE 1604.3
DEFLECTION LIMITSa,b,c,h,i
CONSTRUCTION
Roof members: e
Supporting plaster or stucco ceiling
Supporting nonplaster ceiling
Not supporting ceiling
Floor members
Exterior walls:
With plaster or stucco finishes
With other brittle finishes
With flexible finishes
Interior partitions: b
With plaster or stucco finishes
With other brittle finishes
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L or Lr

S or W f

D + (L orLr) d,g

l/360
l/240
l/180
l/360

l/360
l/240
l/180
—

l/240
l/180
l/120
l/240

—
—
—

l/360
l/240
l/120

—
—
—

l/360
l/240

—
—

—
—
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With flexible finishes
Farm buildings
Greenhouses

l/120
—
—

—
—
—

—
l/180
l/120

For SI: 1 foot = 304.8 mm.
a. For structural roofing and siding made of formed metal sheets, the total load deflection shall not exceed l /60. For secondary roof
structural members supporting formed metal roofing, the live load deflection shall not exceed l /150. For secondary wall members
supporting formed metal siding, the design wind load deflection shall not exceed l /90. For roofs, this exception only applies when
the metal sheets have no roof covering.
b. Flexible, folding and portable partitions are not governed by the provisions of this section. The deflection criterion for interior
partitions is based on the horizontal load defined in Section 1607.14.
c. See Section 2403 for glass supports.
d. The deflection limit for the D+ +(L or Lr) load combination only applies to the deflection due to the creep component of long-term
dead load deflection plus the short-term live load deflection. For wood structural members that are dry at time of installation and
used under dry conditions in accordance with the ANSI/AWC NDS, the creep component of the long-term deflection shall be
permitted to be estimated as the immediate dead load deflection resulting from 0.5 D . For wood structural members at all other
moisture conditions, the creep component of the long-term deflection is permitted to be estimated as the immediate dead load
deflection resulting from D . The value of 0.5 D shall not be used in combination with ANSI/AWC NDS provisions for long-term
loading.
e. The above deflections do not ensure against ponding. Roofs that do not have sufficient slope or camber to ensure adequate
drainage shall be investigated for ponding. See Chapter 8 of ASCE 7.
f. The wind load is permitted to be taken as 0.42 times the "component and cladding" loads for the purpose of determining
deflection limits herein. Where members support glass in accordance with Section 2403 using the deflection limit therein, the wind
load shall be no less than 0.6 times the "component and cladding" loads for the purpose of determining deflection.
g. For steel structural members, the dead load shall be taken as zero.
h. For aluminum structural members or aluminum panels used in skylights and sloped glazing framing, roofs or walls of sunroom
additions or patio covers not supporting edge of glass or aluminum sandwich panels, the total load deflection shall not exceed l /60.
For continuous aluminum structural members supporting edge of glass, the total load deflection shall not exceed l /175 for each
glass lite or l /60 for the entire length of the member, whichever is more stringent. For aluminum sandwich panels used in roofs or
walls of sunroom additions or patio covers, the total load deflection shall not exceed 1 /120.
i. For cantilever members, l shall be taken as twice the length of the cantilever.
1604.4 Analysis. Load effects on structural members and their connections shall be determined by methods of structural analysis
that take into account equilibrium, general stability, geometric compatibility and both short- and long-term material properties.
Members that tend to accumulate residual deformations under repeated service loads shall have included in their analysis the
effects of added deformations expected to occur during their service life.
Any system or method of construction to be used shall be based on a rational analysis in accordance with well-established
principles of mechanics. Such analysis shall result in a system that provides a complete load path capable of transferring loads
from their point of origin to the load-resisting elements.
The total lateral force shall be distributed to the various vertical elements of the lateral force-resisting system in proportion to
their rigidities, considering the rigidity of the horizontal bracing system or diaphragm. Rigid elements assumed not to be a part of
the lateral force-resisting system are permitted to be incorporated into buildings provided their effect on the action of the system is
considered and provided for in the design. A diaphragm is rigid for the purpose of distribution of story shear and torsional moment
when the lateral deformation of the diaphragm is less than or equal to two times the average story drift. Where required by ASCE 7,
provisions shall be made for the increased forces induced on resisting elements of the structural system resulting from torsion due
to eccentricity between the center of application of the lateral forces and the center of rigidity of the lateral force-resisting system.
Every structure shall be designed to resist the overturning effects caused by the forces specified in this chapter , including
overturning, uplift, and sliding.
Where sliding is used to isolate the elements, the effects of friction between sliding elements shall be included as a force.
1604.10 Wind and seismic detailing. Lateral force-resisting systems shall meet seismic detailing requirements and limitations
prescribed in this code and ASCE 7 Chapters 11, 12, 13, 15, 17, and 18 as applicable, even when wind load effects are greater
than seismic load effects.
Exception: References within ASCE 7 to Chapter 14 shall not apply, except as specifically required herein.
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Committee Reason: This proposal coordinates IBC provision with the latest edition of the referenced standard, ASCE 7 which
was updated in ADM94-16. The modification to Table 1604.3 makes a nomenclature correction. The modification to Section 1604.4
retains current wording that the committee believes is important.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S63-16
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S71-16
IBC: 1604.5.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Delete and substitute as follows:
1604.5 Risk category Occupancy and use categories. Each building and structure shall be assigned a risk category in
accordance with Table 1604.5. Where a referenced standard specifies an occupancy category, the risk category shall not be
taken as lower than the occupancy category specified therein. Where a referenced standard specifies that the assignment of a
risk category be in accordance with ASCE 7, Table 1.5-1, Table 1604.5 shall be used in lieu of ASCE 7, Table 1.5-1.
Each building and structure shall be assigned an occupancy and use category in accordance with Table 1604.5. Where a
referenced standard specifies an occupancy category, the occup[ancy and use category shall not be taken as lower than the
occupancy category specified therein. Where a referenced standard specifies that the assignment of a risk category be in
accordance with ASCE 7, Table 1.5-1, occupancy and use categories inTable 1604.5 shall be used in lieu of ASCE 7, Table
1.5-1.
Reason:
"Risk" is subjective,ambiguous, and political (or "what people want")
"Occupancy" and "Use" are objective descriptions of rows I, II, III, and IV.
RISK is forced into this Table to imply that "we have it altogether and that we are, indeed, designing for risk." It is called RISK
because of the use of Risk-Targeted" earthquake ground motions. But, let's be honest: we really don't have it all together! It is
here, because the code presently uses these "Risk-Targeted" earthquake ground motions. However, there is no supporting
argument supporting its present use - the argument, if any, is based on circular reas oning, wherein the premise and the
conclusion are one-and-the-same.
The code has us calculate many, many specific things in the design of a building. But there is no equation or means to
"calculate RISK!"
To also further rectify the mischaracterization that we can replace the tensor (magnitude and directional) nature of real
earthquake ground motion (magnitude, frequency content, duration, aftershocks) with a scalar quantiy (number value only);
which, because it is fictitious, has little to do with assessing the true effects of scenario earthquakes that can impact the site.
So-called "Risk-Targeted" earthquake ground motions were copied from ASCE protocols for the design of nuclear plants, and
they are neither adequate nor applicable for building code applications to protect public safety from the potential earthquake
threats that may occur. So-called Risk Models are strongly utilized by the insurance market, but as models have been widely
criticized for being non-transparent, subjective, blurring distinctions between assumptions and facts (and too often with a weak
understanding of the limitations of the model assumptions."
Furthermore, just knowing what the risk is . . . I mean what you calculated it to be; doesn't mean that you know "what to do
about it!"
Furthermore, there have been no "logical" arguments for implementing RISK-TARGETED's conceptual language into code
design requirements; and because of its completely arbitrary and subjective choices for representing risk (10%/50yr; 2%/50 yr;
or anything else) are propped up more by well-known "logical fallacies" and ignorance, rather than they are by actual scientific
fact and "common sense."
"The man of science has learned to believe in justification, not by faith, but by verification."
"Science is simply common sense at its best, that is, rigidly accurate in observation, and merciless to fallacy in logic."
- Thomas Huxley

Bibliography: See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
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http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0
1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
Robert E. Bachman and David R. Bonneville (2000)
The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa

Cost Impact: Will not increase the cost of construction
Will not increase the cost of construction, as it is an editorial change in name (terminology) only.
This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.
And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost of
a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.
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S71-16 : 1604.5BELA12867
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee feels the terminology, risk category, needs to be retained in the IBC. The proposal to remove
this language would create a conflict between the code and the referenced load standard.
Assembly Motion:
Online Vote Results:
Support: 24.28% (67) Oppose: 75.72% (209)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence; he is just using his
memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is not an argument, but simply a statement of the Logical Fallacies (1) Authority:"You
said that because an authority [ASCE 7] thinks something, it must therefore be true." The proposed terminology change (back)
to Occupancy and use categories comes from the same level of understanding as that underlying ASCE 7, and it simply is
applying the empirical evidence of our recent experiences with global earthquakes for a better, more logical and more
consistent approach to earthquake engineering and seismic design; and
(2) Begging the Question [Circular Argument]:"You presented a circular argument in which the conclusion was included in
the premise. This logically incoherent argument often arises in situations where people have an assumption that is very
ingrained, and therefore taken in their minds as a given. Circular reasoning is bad mostly because it is not good. Example: the
word of Zorba [ASCE 7] the Great is flawless and perfect. We know this because it says so in [ASCE 7] The Great and
Infallible Book of [ASCE 7's] Best and Most Truest Things that are Definitely True and Should Not Ever Be Questioned."
But how can you not question ASCE 7, given its broad-speaking and really irresponsible Disclaimer ("disclaiming any and all
liability") below: "This standard was developed by a consensus standards development process . . . "While ASCE's process is
designed to promote standards that reflect a fair and reasoned consensus among all interested participants, while preserving
the public health, safety, and welfare that is paramount to its mission, it has not made an independent assessment of and does
not warrant the accuracy, completeness, suitability, or utility of any information, apparatus, product, or process discussed
herein. ASCE [BUMMER!] does not intend, nor should anyone interpret, ASCE's standards to replace the sound judgment of
a competent professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the contents of this standard. ASCE has no
authority to enforce compliance with its standards and does not undertake to certify products for compliance or to render any
professional services to any person or entity. ASCE disclaims any and all liability for any personal injury, property
damage, financial loss or other damages of any nature whatsoever, including without limitation any direct, indirect,
special, exemplary, or consequential damages resulting from any person's use of, or reliance on, this standard. Any
individual who relies on this stan- dard assumes full responsibility for such use. ASCE and American Society of Civil
Engineers---Registered in U.S. Patent and Trademark Office
This change in language/terminology helps to clarify the code, per Reason Statement of S71-16:
"Risk" is subjective, ambiguous, and political (or "what people want")
2016 ICC PUBLIC COMMENT AGENDA

Page 2219

"Occupancy" and "Use" are objective descriptions of rows I, II, III, and IV. . . .

"All sciences are vain and full of errors that are not born of Experience, the mother of all Knowledge."
- Leonardo DaVinci
This recently published article Reality Check: Seismic Hazard Models You Can Trust provides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
– namely because the "current probabilistic methods to quantify earthquake hazards have serious
problems."https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-checkseismic-hazard-models-you-can-trust)

Bibliography: ASCE 7 and SEI Standards http://www.asce.org/structural-engineering/asce-7-and-sei-standards/
(http://www.asce.org/structural-engineering/asce-7-and-sei-standards/)https://www.amazon.com/Minimum-Design-LoadsBuildings-Structures/dp/0784410852 (https://www.amazon.com/Minimum-Design-Loads-Buildings-Structures/dp/0784410852)
click on ASCE 7 cover icon for a preview, including liability disclaimer statement
Response Assessment [Cost Breakdown] of Nonstructural Building Elements Taghavi, S. and Miranda, E. (2003).
Response Assessment [Cost Breakdown] of Nonstructural Building Elements, PEER Report 2003/05, Pacific Earthquake
Engineering Research Center, U.C. Berkeley, 96 p. http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
(http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf)
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake Eduardo Miranda, Gilberto
Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012). Performance of Nonstructural Components during the 27
February 2010 Chile Earthquake, Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471. doi:
http://dx.doi.org/10.1193/1.4000032
(http://dx.doi.org/10.1193/1.4000032)http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
(http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032)
Low -Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions Holliday, L. and
Kang, T. (2014). Low -Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions, J.
Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141. Permalink:
http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630 (http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630) Read More:
http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
(http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630)
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Homeowner's Guide to Earthquake Safety California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf (http://www.disclosuresource.com/downloads/earthquake.pdf)
Retrofitting Questions and Answers Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html (http://www.earthquakesafety.com/earthquake-retrofittingfaq.html)
Cost and Seismic Design https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
(https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf)
Earthquake Architecture website http://www.iitk.ac.in/nicee/w cee/article/14_05-06-0185.PDF
(http://www.iitk.ac.in/nicee/w%20cee/article/14_05-06-0185.PDF)
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee NIST GCR 14-91726 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of
Universities for Research in Earthquake Engineering. http://www.nehrp.gov/pdf/NIST%20GCR%2014-91726_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf
(http://www.nehrp.gov/pdf/NIST%20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquakeResistantConstructioninMemphisTennessee.pdf)
1988 Uniform Building Code http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
(http://shop.iccsafe.org/1988-uniform-building-code-download-1.html)http://www.amazon.com/Uniform-Building-Code-1988Edition/dp/B003EB5BB0 (http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0)
1990 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
(http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition)
1999 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary SEAOC Seismology
Committee. Recommended Lateral Force Requirements and Commentary (Blue Book), Structural Engineers Association of
California (SEAOC), Seventh Edition, Sacramento, California, 1999. http://www.buildersbook.com/000S99.html
(http://www.buildersbook.com/000S99.html)
SEAOC Blue Book - Seismic Design Recommendations Preface to the Online Edition SEAOC Seismology Committee
(2006). "Preface to the Online Edition," February, 2007, The SEAOC Blue Book: Seismic Design Recommendations, Structural
Engineers Association of California, Sacramento, CA. Accessible via the World Wide Web at:
http://www.seaoc.org/bluebook/index.html (http://www.seaoc.org/bluebook/index.html)
Building Codes, Standards and Resource Documents: A Status Report S.K. Ghosh (2002). Building Codes, Standards
and Resource Documents: A Status Report, PCI Journal, March-April 2002, p. 96-98.
http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf
(http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf)
1997 Uniform Building Code http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
(http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html)
The Seismic Provisions of the 1997 Uniform Building Code. Robert E. Bachman and David R. Bonneville (2000).
Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100. http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?
journalCode=eqsa (http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa)
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S72-16
IBC: , 1604.5, 1615 (New), 1615.1 (New), 1615.2 (New), 202 (New).
Proposed Change as Submitted
Proponent : Ronald Hamburger, SIMPSON GUMPERTZ & HEGER, representing SELF; and JENNIFER GOUPIL, AMERICAN
SOCIETY OF CIVIL ENGINEERS, representing SELF (rohamburger@sgh.com); Jennifer Goupil (jgoupil@asce.org)
2015 International Building Code
Add new definition as follows:
SECTION 202 DEFINITIONS
TSUNAMI DESIGN GEODATABASE. The ASCE database (version 2016-1.0) of Tsunami Design Zone maps and associated
design data for the states of Alaska, California, Hawaii, Oregon, and Washington.
SECTION 202 DEFINITIONS
TSUNAMI DESIGN ZONE. An area identified on the Tsunami Design Zone map between the shoreline and the inundation
limit, within which certain structures designated in Chapter 16 are designed for or protected from inundation.
Revise as follows:
1604.5 Risk category. Each building and structure shall be assigned a risk category in accordance with Table 1604.5. Where
a referenced standard specifies an occupancy category, the risk category shall not be taken as lower than the occupancy
category specified therein. Where a referenced standard specifies that the assignment of a risk category be in accordance with
ASCE 7, Table 1.5-1, Table 1604.5 shall be used in lieu of ASCE 7, Table 1.5-1.
Exception: The assignment of buildings and structures to Tsunami Risk Categories III and IV is permitted to be assigned in
accordance with Section 6.4 of ASCE 7.
Add new text as follows:
SECTION 1615 TSUNAMI LOADS
1615.1 General. The design and construction of Risk Category III and IV buildings and structures located in the Tsunami
Design Zones defined in the Tsunami Design Geodatabase shall be in accordance with Chapter 6 of ASCE 7, except as
modified by this code.
1615.2 Definitions. The following terms are defined in Chapter 2:
TSUNAMI DESIGN GEODATABASE.
TSUNAMI DESIGN ZONE.
Reason: Many coastal areas in the western United States are subject to potentially destructive tsunamis. There are many
coastal communities in Alaska, Washington, Oregon, California, and Hawaii where there is a need for tsunami-resistant design
of critical infrastructure and essential facilities that provide vital services necessary for post-disaster response and recovery,
and enable the continued functioning of the community. The public safety risk has been only partially mitigated through warning
and preparedness of evacuation; there are many areas in these five states where complete evacuation prior to tsunami arrival
cannot be ensured. Accordingly, some communities also have a need for a standard for designated tsunami vertical evacuation
refuge structures as an alternative to high ground.
The American Society of Civil Engineers (ASCE) have supported a 5-year effort to address these needs and develop
provisions for ASCE 7 that have incorporated the last 10 years of advances in tsunami engineering research since the 2004
Indian Ocean earthquake and tsunami. Chapter 6 Tsunami Loads and Effects is a new chapter in ASCE 7. It is important to
realize that the scope of this proposal is limited to Tsunami Risk Category III and IV structures, and it has an exception so that
the local jurisdiction can evaluate the physical and demographic context of the tsunami-inundated zone in assigning these
categories to the facilities they deem to be vital to public health, safety, and welfare. There would be no mandatory
requirements for Risk Category I and II buildings and structures.
ASCE is publishing a new tsunami design guide with worked examples to assist structural engineers applying these new
provisions.

Bibliography: Chock, G., Robertson, I., Kriebel, D., Francis, M., and Nistor, I. (2013). Tohoku, Japan, earthquake and tsunami
of 2011:Performance of structures under tsunami loads, ASCE, Reston, VA.
Chock, G. (2015). "The ASCE 7 Tsunami Loads and Effects Design Standard for the United States," Chapter 21, Handbook of
coastal disaster mitigation for engineers and planners, Elsevier Science and Technology Books.
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Robertson, I. N. (2016). Tsunami Loads and Effects: Guide to the Tsunami Design Provisions of ASCE 7-16, ASCE, Reston,
VA.(in publication)
Chock, G., Yu, G., Thio, H.K., and Lynett, P.J. (2016). Target Structural Reliability Analysis for Tsunami Hydrodynamic Loads
of the ASCE 7 Standard, Journal of Structural Engineering, ASCE, Reston, VA. (in publication)

Cost Impact: Will increase the cost of construction
This proposal may increase the cost of construction depending on the tsunami inundation depth at the structure. Cost studies
have shown this increase to be very small, given that the Risk Category III and IV structures in these five western states will
already be designed for high seismic loads and ductile detailing. There may be some enhanced tsunami design necessary for
vertical load carrying elements of minimal dimensions and capacity. As with other flooding effects, foundations must resist
scour.
This proposal adds the pointer in the IBC to refer to the tsunami load provisions in the referenced loading standard ASCE 7.
ASCE 7-16 Minimum Design Loads and Associated Criteria for Buildings and Other Structures will be updated from the 2010
edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standard Committee has completed
the committee balloting on the technical changes. The document designated ASCE 7-16 Minimum Design Loads and
Associated Criteria for Buildings and Other Structures is expected to be completed, published, and available for purchase prior
to the ICC Public Comment hearings for Group B in October 2016. Any person interested in obtaining a public comment copy of
ASCE 7-16 may do so by contacting James Neckel at ASCE.

S72-16 : 1604.5HAMBURGER11453
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal to address tsunami loads is desperately needed. It only affects Risk Categories III & IV and it
is not applicable to existing structures.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gary Ehrlich, National Association of Home Builders, representing National Association of Home
Builders (gehrlich@nahb.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1615.1 General. The design and construction of Risk Category III and IV buildings and structures located in the Tsunami
Design Zones defined in the Tsunami Design Geodatabase shall be in accordance with Chapter 6 of ASCE 7, except as
modified by this code.
Commenter's Reason: The purpose of this public comment is to explicitly limit the application of the new tsunami design
requirements in ASCE 7-16 to Risk Category III and IV buildings. NAHB is concerned that the door has been left open, by both
the ASCE 7 Chapter 6 commentary and this code change, to encourage communities to amend Section 1615.1 to include Risk
Category II buildings, and specifically to include low-rise multifamily residential construction.
The cost studies presented to the ASCE 7 Main Committee were of 6-story structural steel frame and concrete frame or bearing
wall buildings. No studies were presented of lower-rise buildings, many of which (especially in the multifamily arena) use light
frame wood or cold-formed steel construction. Such buildings would need to convert one or more light-frame floors to structural
steel or concrete, and due to the lighter-weight structural the lateral loads on the seismic force-resisting system for the lower
floors will be lower. Thus, the design impact and cost for such buildings could be substantially higher than that presented to the
ASCE committee in examples and claimed in the cost substantiation for this code change. This could not only compromise
affordability of multifamily residential construction in many communities, but could act as an effective land use restriction to
move construction out of the tsunami design zone.
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Most engineers applying ASCE 7-16 and the 2018 I-Codes and doing tsunami-resistant design will be seeing these provisions
for the first time. Many elements of Chapter 6 are complex, and not all of the many significant questions raised about clarity and
enforceability of the design provisions were addressed during balloting. Plus, one will probably need to hire a civil engineer,
coastal engineer, or other expert to run the analysis to determine just what the applicable inundation depth from the design
tsunami is. There will be a substantial learning curve for engineers to understand and apply these provisions, and NAHB is
concerned that simply relying on engineers purchasing a "design guide with worked examples" will be insufficient to insure
accurate, cost-effective designs.

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S72-16
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S73-16
IBC: 1604.5.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Revise as follows:
TABLE 1604.5
RISK CATEGORY OCCUPANCY AND USE CATEGORIES OF BUILDINGS AND OTHER STRUCTURES
RISKOCCUPANCY AND USE
CATEGORIES

I

II

III

IV

NATURE OF OCCUPANCY
Buildings and other structures that represent a low hazard to human life in the event of
failure, including but not limited to:
• Agricultural facilities.
• Certain temporary facilities.
• Minor storage facilities.
Buildings and other structures except those listed in Risk Categories I, III and IV.
Buildings and other structures that represent a substantial hazard to human life in the event
of failure, including but not limited to:
• Buildings and other structures whose primary occupancy is public assembly with an
occupant load greater than 300.
• Buildings and other structures containing Group E occupancies with an occupant load
greater than 250.
• Buildings and other structures containing educational occupancies for students above the
12th grade with an occupant load greater than 500.
• Group I-2 occupancies with an occupant load of 50 or more resident care recipients but not
having surgery or emergency treatment facilities.
• Group I-3 occupancies.
a
• Any other occupancy with an occupant load greater than 5,000.
• Power-generating stations, water treatment facilities for potable water, wastewater
treatment facilities and other public utility facilities not included in Risk Category IV.
• Buildings and other structures not included in Risk Category IV containing quantities of
toxic or explosive materials that:
Exceed maximum allowable quantities per control area as given in Table 307.1(1) or
307.1(2) or per outdoor control area in accordance with the International Fire Code; and
b
Are sufficient to pose a threat to the public if released.
Buildings and other structures designated as essential facilities, including but not limited to:
• Group I-2 occupancies having surgery or emergency treatment facilities.
• Fire, rescue, ambulance and police stations and emergency vehicle garages.
• Designated earthquake, hurricane or other emergency shelters.
• Designated emergency preparedness, communications and operations centers and other
facilities required for emergency response.
• Power-generating stations and other public utility facilities required as emergency backup
facilities for Risk Category IV structures.
• Buildings and other structures containing quantities of highly toxic materials that:
Exceed maximum allowable quantities per control area as given in Table 307.1(2) or per
outdoor control area in accordance with the International Fire Code; and
Are sufficient to pose a threat to the public if released.
• Aviation control towers, air traffic control centers and emergency aircraft hangars.
• Buildings and other structures having critical national defense functions.
• Water storage facilities and pump structures required to maintain water pressure for fire
suppression.

a. For purposes of occupant load calculation, occupancies required by Table 1004.1.2 to use gross floor area calculations
shall be permitted to use net floor areas to determine the total occupant load.
b. Where approved by the building official, the classification of buildings and other structures as Risk Category III or IV based
on their quantities of toxic, highly toxic or explosive materials is permitted to be reduced to Risk Category II, provided it can be
demonstrated by a hazard assessment in accordance with Section 1.5.3 of ASCE 7 that a release of the toxic, highly toxic or
explosive materials is not sufficient to pose a threat to the public.
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Reason:
For consistancy in language / terminology with section 1604.5 Occupancy and Use Categories.
footnote b is superfluous, since they either "are sufficient to pose a risk to the public if released" . . . or they aren't!

Bibliography:
See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0
1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
Robert E. Bachman and David R. Bonneville (2000)
The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa

Cost Impact: Will not increase the cost of construction
Will not increase the cost of construction
Will not increase the cost of construction, as it is an editorial change in name (terminology) only.
Also, footnote b is superfluous, since they either "are sufficient to pose a risk to the public if released" . . . or they aren't!
This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
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protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.
And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost of
a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.

S73-16 : TABLE
1604.5BELA12889
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval is consistent with prior action to retain "risk category".
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is not an argument, but simply a statement of the Logical Fallacies (1) Authority:
"You said that because an authority [ASCE 7] thinks something, it must therefore be true." The proposed terminology change
(back) to Occupancy and use categories comes from the same level of understanding as that underlying ASCE 7, and it
simply is applying the empirical evidence of our recent experiences with global earthquakes for a better, more logical and more
consistent approach to earthquake engineering and seismic design; and
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(2) Begging the Question [Circular Argument]: "You presented a circular argument in which the conclusion was included in
the premise. This logically incoherent argument often arises in situations where people have an assumption that is very
ingrained, and therefore taken in their minds as a given. Circular reasoning is bad mostly because it is not good. Example: the
word of Zorba [ASCE 7] the Great is flawless and perfect. We know this because it says so in [ASCE 7] The Great and
Infallible Book of [ASCE 7's] Best and Most Truest Things that are Definitely True and Should Not Ever Be Questioned."

But how can you not question ASCE 7, given its broad-speaking and really irresponsible Disclaimer ("disclaiming any and all
liability") below:
"This standard was developed by a consensus standards development process . . .
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"While ASCE's process is designed to promote standards
that reflect a
fair and reasoned consensus among all interested
participants, while
preserving the public health, safety, and welfare that is
paramount to
its mission, it has not made an independent assessment
of and does
not warrant the accuracy, completeness, suitability, or
utility of any
information, apparatus, product, or process discussed
herein. ASCE
[ BUMMER! ]
does not intend, nor should anyone interpret, ASCE's
standards to
replace the sound judgment of a competent
professional, having
knowledge and experience in the appropriate field(s) of
practice, nor
to substitute for the standard of care required of such
professionals in
interpreting and applying the contents of this standard.
ASCE has no authority to enforce compliance with its
standards and
does not undertake to certify products for compliance or
to render
any professional services to any person or entity.
ASCE disclaims any and all liability for any personal
injury, property damage, financial loss or other damages of any
nature whatsoever, including without limitation any direct,
indirect, special,
exemplary, or consequential damages resulting from
any person's use of, or reliance on, this standard. Any
individual who
relies on this standard assumes full responsibility for
such use.
ASCE and American Society of Civil Engineers —
Registered in U.S.
Patent and Trademark Office

This change in language/terminology helps to clarify the code, per Reason Statements of S71-16 and S73-16:
• "Risk" is subjective, ambiguous, and political (or "what people want")
• "Occupancy" and "Use" are objective descriptions of rows I, II, III, and IV. . . .
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"All sciences are vain and full of errors that are not born of Experience, the mother of all Knowledge."
- Leonardo da Vinci
This recently published article Reality Check: Seismic Hazard Models You Can Trust provides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
– namely because the "current probabilistic methods to quantify earthquake hazards have serious problems."
https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-check-seismichazard-models-you-can-trust)

Bibliography: ASCE 7 and SEI Standards
http://www.asce.org/structural-engineering/asce-7-and-sei-standards/ (http://www.asce.org/structural-engineering/asce-7-andsei-standards/)
https://www.amazon.com/Minimum-Design-Loads-Buildings-Structures/dp/0784410852 (https://www.amazon.com/MinimumDesign-Loads-Buildings-Structures/dp/0784410852)
click on ASCE 7 cover icon for a preview, including liability disclaimer statement
Response Assessment [Cost Breakdown] of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Response Assessment [Cost Breakdown] of Nonstructural Building Elements, PEER
Report 2003/05, Pacific Earthquake Engineering Research Center, U.C. Berkeley, 96 p.
http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
(http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf)
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012). Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake, Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi: http://dx.doi.org/10.1193/1.4000032 (http://dx.doi.org/10.1193/1.4000032)
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
(http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032)
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). Low -Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions, J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630 (http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630)
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
(http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630)

2016 ICC PUBLIC COMMENT AGENDA

Page 2230

Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf (http://www.disclosuresource.com/downloads/earthquake.pdf)
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html (http://www.earthquakesafety.com/earthquake-retrofittingfaq.html)
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
(https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf)
Earthquake Architecture website
http://www.iitk.ac.in/nicee/w cee/article/14_05-06-0185.PDF (http://www.iitk.ac.in/nicee/w%20cee/article/14_05-06-0185.PDF)
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
http://www.nehrp.gov/pdf/NIST%20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquakeResistantConstructioninMemphisTennessee.pdf (http://www.nehrp.gov/pdf/NIST%20GCR%2014-91726_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf)
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html (http://shop.iccsafe.org/1988-uniform-building-codedownload-1.html)
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0 (http://www.amazon.com/Uniform-BuildingCode-1988-Edition/dp/B003EB5BB0)
1990 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
(http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition)
1999 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
SEAOC Seismology Committee. Recommended Lateral Force Requirements and Commentary (Blue Book), Structural
Engineers Association of California (SEAOC), Seventh Edition, Sacramento, California, 1999.
http://www.buildersbook.com/000S99.html (http://www.buildersbook.com/000S99.html)
SEAOC Blue Book - Seismic Design Recommendations Preface to the Online Edition
SEAOC Seismology Committee (2006). "Preface to the Online Edition," February, 2007, The SEAOC Blue Book: Seismic
Design Recommendations, Structural Engineers Association of California, Sacramento, CA. Accessible via the World Wide Web
at:
http://www.seaoc.org/bluebook/index.html (http://www.seaoc.org/bluebook/index.html)
http://seaoc.org/system/files/product/efiles/001010Preface.pdf
(http://seaoc.org/system/files/product/efiles/001010Preface.pdf)
Building Codes, Standards and Resource Documents: A Status Report
S.K. Ghosh (2002). Building Codes, Standards and Resource Documents: A Status Report, PCI Journal, March-April 2002, p.
96-98.
http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf
(http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf)
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
(http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html)
The Seismic Provisions of the 1997 Uniform Building Code
Robert E. Bachman and David R. Bonneville (2000). Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa
(http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa)
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S74-16
IBC: 1604.5.
Proposed Change as Submitted
Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries Association (SEIA) (joecainpe@aol.com)
2015 International Building Code
Revise as follows:
TABLE 1604.5
RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES
RISK CATEGORY

I

II

III

IV

NATURE OF OCCUPANCY
Buildings and other structures that represent a low hazard to human life in the event of failure,
including but not limited to:
• Agricultural facilities.
• Certain temporary facilities.
• Minor storage facilities.
• Ground-mounted photovoltaic panel systems with no use underneath.
Buildings and other structures except those listed in Risk Categories I, III and IV.
Buildings and other structures that represent a substantial hazard to human life in the event of
failure, including but not limited to:
• Buildings and other structures whose primary occupancy is public assembly with an occupant load
greater than 300.
• Buildings and other structures containing Group E occupancies with an occupant load greater than
250.
• Buildings and other structures containing educational occupancies for students above the 12th
grade with an occupant load greater than 500.
• Group I-2 occupancies with an occupant load of 50 or more resident care recipients but not having
surgery or emergency treatment facilities.
• Group I-3 occupancies.
• Any other occupancy with an occupant load greater than 5,000. a
• Power-generating stations, water treatment facilities for potable water, wastewater treatment
facilities and other public utility facilities not included in Risk Category IV.
• Buildings and other structures not included in Risk Category IV containing quantities of toxic or
explosive materials that:
Exceed maximum allowable quantities per control area as given in Table 307.1(1) or 307.1(2) or per
outdoor control area in accordance with the International Fire Code; and
Are sufficient to pose a threat to the public if released.b
Buildings and other structures designated as essential facilities, including but not limited to:
• Group I-2 occupancies having surgery or emergency treatment facilities.
• Fire, rescue, ambulance and police stations and emergency vehicle garages.
• Designated earthquake, hurricane or other emergency shelters.
• Designated emergency preparedness, communications and operations centers and other facilities
required for emergency response.
• Power-generating stations and other public utility facilities required as emergency backup facilities
for Risk Category IV structures.
• Buildings and other structures containing quantities of highly toxic materials that:
Exceed maximum allowable quantities per control area as given in Table 307.1(2) or per outdoor
control area in accordance with the International Fire Code; and
Are sufficient to pose a threat to the public if released.b
• Aviation control towers, air traffic control centers and emergency aircraft hangars.
• Buildings and other structures having critical national defense functions.
• Water storage facilities and pump structures required to maintain water pressure for fire
suppression.

a. For purposes of occupant load calculation, occupancies required by Table 1004.1.2 to use gross floor area calculations
shall be permitted to use net floor areas to determine the total occupant load.
b. Where approved by the building official, the classification of buildings and other structures as Risk Category III or IV based
on their quantities of toxic, highly toxic or explosive materials is permitted to be reduced to Risk Category II, provided it can be
demonstrated by a hazard assessment in accordance with Section 1.5.3 of ASCE 7 that a release of the toxic, highly toxic or
explosive materials is not sufficient to pose a threat to the public.
Reason: Table 1604.5 is presently silent for ground-mounted solar photovoltaic panel systems. The Solar Energy Industries
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Association (SEIA) is aware of a broad range of interpretation by local authorities regarding proper assignment of Risk
Category for ground-mounted PV systems. This is especially true -- and especially impactful -- for large-scale (often referred to
as "utility scale") solar power plants. Given the same set of construction drawings, different building department staff can reach
different conclusions, based on different rationale. Different building departments have reviewed the same plant design and
determined it was Risk Category I, or Risk Category II, or Risk Category III. A few reviewers have even claimed the same design
should be assigned as Risk Category IV. Owing to this broad range of opinions and beliefs, the solar industry cannot design a
solar power plant without first asking the building code official to make this determination, and the design features and cost of a
solar power plant are therefore dependent on individual opinions and beliefs of reviewers. This inconsistency often creates an
unnecessary increase in the cost of construction.
This inconsistency in the assignment of Risk Category is sometimes based on the Risk Category III item that reads: "Powergenerating stations, water treatment facilities for potable water, wastewater treatment facilities and other public utility facilities
not included in Risk Category IV."
This proposal offers a solution by creating a new definition of Electrical Power Generating Facilities, using language consistent
with ASCE 7-10 Section 15.5.4.1, Electrical Power Generating Facilities. The newly defined term is then used under Risk
Category III in Table 1604.5. New language is added under Risk Category I (one) in Table 1604.5 to clarify that RC I is
appropriate for ground-mounted photovoltaic panel systems with no use underneath. Other portions of a power plant for which
failure might impact the grid -- such as substations -- are not included in this description under Risk Category I.
Justification is provided in the following paragraphs:
ASCE 7-10 Commentary C1.5 states: "Risk Category III includes buildings that house a large number of persons in one place.
... This category has also included structures associated with utilities required to protect the health and safety of a community,
including power generating stations and water treatment and sewage treatment plants. ... Failures of power plants that supply
electricity on the national grid can cause substantial economic losses and disruption to civilian life when their failures can
trigger other plants to go offline in succession. The result can be massive and potentially extended power outage, shortage, or
both that lead to huge economic losses because of idled industries and a serious disruption of civilian life because of
inoperable subways, road traffic signals, and so forth.
1. Ground-mounted photovoltaic panel systems with no use underneath do not "represent a substantial hazard to human life in
the event of failure. Therefore, they do not meet this criteria for Risk Category III.
2. Photovoltaic panel systems are by their nature an intermittent power source. They convert sunlight to electricity, producing
power during daylight hours only. This is an interrupted power source by its nature. Photovoltaic power systems do not cause
substantial economic losses and disruption to civilian life if they fail or during night-time hours. Where structural failures have
occurred in ground-mounted PV panel systems, those failures have been localized and did not trigger a complete shut-down of
a power plant. Where electrical faults are detected, individual inverters can shut down portions of a power plant, without any
disruption to civilian life. Therefore, they do not meet this criteria for Risk Category III.
IBC Table 1604.5 describes Risk Category IV structures as "Buildings and other structures designated as essential facilities,"
and includes "Power-generating stations ... required as emergency backup facilities for Risk Category IV structures."
3. The intermittent nature of power generation makes ground-mounted photovoltaic panel systems an extremely unlikely choice
as an on-site, sole-source required emergency backup facility for a Risk Category IV structure, even if paired with an energy
storage system. Therefore, they do not meet this criteria for Risk Category IV.
IBC Table 1604.5 describes Risk Category I structures as: "Buildings and other structures that represent a low hazard to human
life in the event of failure." ASCE 7-10 Commentary C1.5 states: "Risk Category I structures generally emcompass buildings
and structures that normally are unoccupied and that would result in negligible risk to the public should they fail."
4. Ground-mounted photovoltaic panel systems with no use underneath are not occupied. Facilities including ground-mounted
photovoltaic panel systems are generally located within a fenced area staffed by a small team of trained and qualified
individuals who monitor performance and provide maintenance. Where structural failures have occurred, they have been
triggered by wind events. During wind events, the trained and qualified staff can be expected to have hightened awareness.
This scenario represents a low hazard to human life. Therefore, these systems meet this criteria for Risk Category I.
5. As these systems do not meet the criteria for Risk Categories III or IV, and they do meet the criteria for Risk Category I, they
are not Risk Category II.
For a parallel perspective, note that a joint publication of the American Society of Civil Engineers (ASCE) and the American
Wind Energy Association (AWEA) recommends Occupancy/Risk Category II for wind turbine structures.
6. Ground-mounted photovoltaic panel systems represent a lower level of hazard to human life than wind turbines in the event
of failure. Therefore, it follows that if ASCE recommends assignment of Risk Category II for wind turbines, the lower Risk
Category for ground-mounted solar is further justified.
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Bibliography: Recommended Practice for Compliance of Large Land-based Wind Turbine Support Structures, RP2011,
ASCE/AWEA, 2011, Page 15.
http://www.asce.org/uploadedFiles/Technical_Areas/Wind_Engineering/Content_Pieces/ASCE-AWEA-RP2011-PublicRelease.pdf

Cost Impact: Will not increase the cost of construction
Assignment as Risk Category I will not increase the cost of construction, and will avoid unnecessary increase in cost of
construction owing to arbitrary assignments to higher Risk Categories.
S74-16 : TABLE
1604.5CAIN10911
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee believes that the general provisions adequately address the risk category classification. No
specific justification was provided for adding the proposed occupancy. To do so will encourage other industries to request similar
exceptions.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Joseph Cain, representing Solar Energy Industries Association (SEIA) (JoeCainPE@gmail.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
TABLE 1604.5
RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES
RISK CATEGORY

I

II

III

NATURE OF OCCUPANCY
Buildings and other structures that represent a low hazard to human life in the event of failure,
including but not limited to:
• Agricultural facilities.
• Certain temporary facilities.
• Minor storage facilities.
• Ground-mounted photovoltaic panel systems with no use underneath in areas secured to prevent
unauthorized access except those required as emergency backup facilities for Risk Category IV
structures.
Buildings and other structures except those listed in Risk Categories I, III and IV.
Buildings and other structures that represent a substantial hazard to human life in the event of
failure, including but not limited to:
• Buildings and other structures whose primary occupancy is public assembly with an occupant load
greater than 300.
• Buildings and other structures containing Group E occupancies with an occupant load greater than
250.
• Buildings and other structures containing educational occupancies for students above the 12th
grade with an occupant load greater than 500.
• Group I-2 occupancies with an occupant load of 50 or more resident care recipients but not having
surgery or emergency treatment facilities.
• Group I-3 occupancies.
• Any other occupancy with an occupant load greater than 5,000. a
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IV

• Power-generating stations, water treatment facilities for potable water, wastewater treatment
facilities and other public utility facilities not included in Risk Category IV.
• Buildings and other structures not included in Risk Category IV containing quantities of toxic or
explosive materials that:
Exceed maximum allowable quantities per control area as given in Table 307.1(1) or 307.1(2) or per
outdoor control area in accordance with the International Fire Code; and
b
Are sufficient to pose a threat to the public if released.
Buildings and other structures designated as essential facilities, including but not limited to:
• Group I-2 occupancies having surgery or emergency treatment facilities.
• Fire, rescue, ambulance and police stations and emergency vehicle garages.
• Designated earthquake, hurricane or other emergency shelters.
• Designated emergency preparedness, communications and operations centers and other facilities
required for emergency response.
• Power-generating stations and other public utility facilities required as emergency backup facilities
for Risk Category IV structures.
• Buildings and other structures containing quantities of highly toxic materials that:
Exceed maximum allowable quantities per control area as given in Table 307.1(2) or per outdoor
control area in accordance with the International Fire Code; and
b
Are sufficient to pose a threat to the public if released.
• Aviation control towers, air traffic control centers and emergency aircraft hangars.
• Buildings and other structures having critical national defense functions.
• Water storage facilities and pump structures required to maintain water pressure for fire
suppression.

a. For purposes of occupant load calculation, occupancies required by Table 1004.1.2 to use gross floor area calculations
shall be permitted to use net floor areas to determine the total occupant load.
b. Where approved by the building official, the classification of buildings and other structures as Risk Category III or IV based
on their quantities of toxic, highly toxic or explosive materials is permitted to be reduced to Risk Category II, provided it can be
demonstrated by a hazard assessment in accordance with Section 1.5.3 of ASCE 7 that a release of the toxic, highly toxic or
explosive materials is not sufficient to pose a threat to the public.
Commenter's Reason: The proponent is seeking Approval As Modified by Public Comment, having added two additional
constraints to respond to testimony at the Committee Action Hearings.
The language "in areas secured to prevent unauthorized access" is added to address the concern that the general public be
kept away from the ground-mounted photovoltaic panel systems. This is generally the case, as perimeter fencing is usual used
to reduce losses from theft, and power plants have only trained operations and maintenance staff on-site. This added language
should address the "behind the fence" concerns.
Language is also added to constrain the Risk Category I designation to those photovoltaic panel systems that do not provide
emergency backup power to Essential Services Facilities or any other Risk Category IV buildings and other structures. This
should address other concerns expressed by the Committee during the Committee Action Hearings.
The "Nature of Occupancy" for Risk Category I is defined in Table 1604.5 as "Buildings and other structures that represent a
low hazard to human life in the event of failure." By specific reference, Risk Category I buildings and other structures include,
but are not limited to:
Agricultural facilities
Certain temporary facilities
Minor storage facilities
It is reasonable to assume that agricultural facilities and minor storage facilities are occasionally occupied by humans. Groundmounted photovoltaic panel systems have no human occupancy beneath them. They are not occupied structures, as are the
other uses in the list. Therefore, ground-mounted photovoltaic panel systems represent a lower hazard to human life in the
event of failure that those other uses that are specifically listed.
The additional constraints/restrictions created by the language of this public comment further reduces the already low hazard to
human life in the event of failure.

S74-16
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S77-16
IBC: 1605.1, 1605.2.1, 1605.3.2.
Proposed Change as Submitted
Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS , representing SELF (jgoupil@asce.org)
2015 International Building Code
Revise as follows:
1605.1 General. Buildings and other structures and portions thereof shall be designed to resist:
1. The load combinations specified in Section 1605.2, 1605.3.1 or 1605.3.2;
2. The load combinations specified in Chapters 18 through 23; and
3. The seismic load effects including overstrength factor in accordance with Section 12.4.3 2.3.6 and 2.4.5 of ASCE 7
where required by Section 12.2.5.2 Chapter 12, 12.3.3.3 or 12.10.2.1 13, and 15 of ASCE 7. With the simplified
procedure of ASCE 7 Section 12.14, the seismic load effects including overstrength factor in accordance with Section
12.14.3.2 and Chapter 2 of ASCE 7 shall be used.
Applicable loads shall be considered, including both earthquake and wind, in accordance with the specified load
combinations. Each load combination shall also be investigated with one or more of the variable loads set to zero.
Where the load combinations with overstrength factor in Section 12.4.3.2
2.3.6 and 2.4.5 of ASCE 7 apply, they shall be
used as follows:
3.1. The basic combinations for strength design with overstrength factor in lieu of Equations 16-5 and 16-7 in Section
1605.2.
3.2. The basic combinations for allowable stress design with overstrength factor in lieu of Equations 16-12, 16-14 and
16-16 in Section 1605.3.1.
3.3. The basic combinations for allowable stress design with overstrength factor in lieu of Equations 16-21 and 16-22 in
Section 1605.3.2.
1605.2.1 Other loads. Where flood loads, F a, are to be considered in the design, the load combinations of Section 2.3.3 2.3.2
of ASCE 7 shall be used. Where self-straining loads, T, are considered in design, their structural effects in combination with
other loads shall be determined in accordance with Section 2.3.5 2.3.4 of ASCE 7. Where an ice-sensitive structure is
subjected to loads due to atmospheric icing, the load combinations of Section 2.3.4 2.3.3 of ASCE 7 shall be considered.
1605.3.2 Alternative basic load combinations. In lieu of the basic load combinations specified in Section 1605.3.1,
structures and portions thereof shall be permitted to be designed for the most critical effects resulting from the following
combinations. When using these alternative basic allowable stress load combinations that include wind or seismic loads,
allowable stresses are permitted to be increased or load combinations reduced where permitted by the material chapter of this
code or the referenced standards. For load combinations that include the counteracting effects of dead and wind loads, only
two-thirds of the minimum dead load likely to be in place during a design wind event shall be used. When using allowable
stresses that have been increased or load combinations that have been reduced as permitted by the material chapter of this
code or the referenced standards, where wind loads are calculated in accordance with Chapters 26 through 31 of ASCE 7, the
coefficient (ω) in the following equations shall be taken as 1.3. For other wind loads, (ω) shall be taken as 1. When allowable
stresses have not been increased or load combinations have not been reduced as permitted by the material chapter of this
code or the referenced standards, (ω) shall be taken as 1. When using these alternative load combinations to evaluate sliding,
overturning and soil bearing at the soil-structure interface, the reduction of foundation overturning from Section 12.13.4 in
ASCE 7 shall not be used. When using these alternative basic load combinations for proportioning foundations for loadings,
which include seismic loads, the vertical seismic load effect, Ev, in Equation 12.4-4 of ASCE 7 is permitted to be taken equal to
zero.
D + L + ( Lr or S or R ) (Equation 16-17)
D + L + 0.6 ω W
(Equation 16-18)
D + L + 0.6 ω W + S /2 (Equation 16-19)
D + L + S + 0.6 ω W /2 (Equation 16-20)
D + L + S + E /1.4
(Equation 16-21)
0.9 D + E /1.4
(Equation 16-22)
Exceptions:
1. Crane hook loads need not be combined with roof live loads or with more than three-fourths of the snow load or onehalf of the wind load.
2. Flat roof snow loads of 30 psf (1.44 kN/m2) or less and roof live loads of 30 psf (1.44 kN/m2) or less need not be
combined with seismic loads. Where flat roof snow loads exceed 30 psf (1.44 kN/m2), 20 percent shall be combined
with seismic loads.
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Reason: This proposal is a coordination proposal to bring the 2018 IBC up to date with the provisions fo the 2016 edition of
ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures (ASCE 7-16). In the 2016 edition
of the standard, the seismic load combinations were relocated to Chapter 2 Load Combinations, therefore providing all
applicable load combinations in one chapter.
Section 1605 transcribes the ASCE 7 Load Combinations to the IBC, and it is important to note that this proposal does not
result in any substantive technical changes as all Load Combinations presently used by structural engineers remain consistent
with previous requirements of the standard and the code. This proposal only coordinates the location and intent of the load
combinations.

Cost Impact: Will not increase the cost of construction
The proposed changes will not impact the cost of construction. This proposal coordinates the IBC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7 will be updated
from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document is designated ASCE 7-16 Minimum Design Loads and Associated Criteria
for Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC
Public Comment Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE
7-16 may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S77-16 : 1605.1GOUPIL12914
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This code change updates IBC provisions to coordinate with the latest edition of the referenced standard,
ASCE 7, which was updated in ADM94-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S77-16
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S78-16
IBC: 1605.1, 1605.1.1, 1605.2, 1605.2.1, 1605.3, 1605.3.1, 1605.3.1.1, 1605.3.1.2, 1605.3.2, 1605.3.2.1, 1607.13.
Proposed Change as Submitted
Proponent : Ronald Hamburger, SIMPSON GUMPERTZ & HEGER (rohamburger@sgh.com)
2015 International Building Code
Revise as follows:
1605.1 General. Buildings and other structures and portions thereof shall be designed to resist:
1. The load combinations specified in Section 1605.2, 1605.3.1 or 1605.3.2;
2. The load combinations specified in Chapters 18 through 23; and
3. The seismic load effects including overstrength factor in accordance with Section 12.4.3 of ASCE 7 where required by
Section 12.2.5.2, 12.3.3.3 or 12.10.2.1 of ASCE 7. With the simplified procedure of ASCE 7 Section 12.14, the seismic
load effects including overstrength factor in accordance with Section 12.14.3.2 of ASCE 7 shall be used.
Applicable loads shall be considered, including both earthquake and wind,
the Strength Load Combinations specified in
accordance with ASCE 7 Section 2.3, the Allowable Stress Design Load Combinations specified load combinations. Each
load combination shall also be investigated with one in ASCE 7 Section 2.4 or more the Alternative Allowable
Stress Design Load Combinations of the variable loads set Section 1605.2.
Exception: The modifications to zero.
Where the load combinations with overstrength factor in Section 12.4.3.2 Load Combinations of ASCE 7 apply Section
2.3, they ASCE 7 Section 2.4, and Section 1605.2 specified in ASCE 7 Chapter 18 and 19 shall be used as follows:
3.1. The basic combinations for strength design with overstrength factor in lieu of Equations 16-5 and 16-7 in Section
1605.2.
3.2. The basic combinations for allowable stress design with overstrength factor in lieu of Equations 16-12, 16-14 and
16-16 in Section 1605.3.1.
3.3. The basic combinations for allowable stress design with overstrength factor in lieu of Equations 16-21 and 16-22 in
Section 1605.3.2.
apply.
1605.1.1 Stability. Regardless of which load combinations are used to design for strength, where overall structure stability
(such as stability against overturning, sliding, or buoyancy) is being verified, use of the load combinations specified in ASCE
7 Section 2.3, ASCE 7 Section 2.4, and Section 1605.2 or 1605.3 shall be permitted. Where the load combinations specified in
ASCE 7 Section 1605.2 2.3 are used, strength reduction factors applicable to soil resistance shall be provided by a registered
design professional. The stability of retaining walls shall be verified in accordance with Section 1807.2.3.
1605.3.2 1605.2 Alternative basic load combinations. In lieu of the basic load combinations specified in Load Combinations
of ASCE 7 Section 1605.3.1 2.4, structures and portions thereof shall be permitted to be designed for the most critical effects
resulting from the following combinations. When using these alternative basic allowable stress load combinations that include
wind or seismic loads, allowable stresses are permitted to be increased or load combinations reduced where permitted by the
material chapter of this code or the referenced standards. For load combinations that include the counteracting effects of dead
and wind loads, only two-thirds of the minimum dead load likely to be in place during a design wind event shall be used. When
using allowable stresses that have been increased or load combinations that have been reduced as permitted by the material
chapter of this code or the referenced standards, where wind loads are calculated in accordance with Chapters 26 through 31
of ASCE 7, the coefficient (ω) in the following equations shall be taken as 1.3. For other wind loads, (ω) shall be taken as 1.
When allowable stresses have not been increased or load combinations have not been reduced as permitted by the material
chapter of this code or the referenced standards, (ω) shall be taken as 1. When using these alternative load combinations to
evaluate sliding, overturning and soil bearing at the soil-structure interface, the reduction of foundation overturning from
Section 12.13.4 in ASCE 7 shall not be used. When using these alternative basic load combinations for proportioning
foundations for loadings, which include seismic loads, the vertical seismic load effect, Ev, in Equation 12.4-4 of ASCE 7 is
permitted to be taken equal to zero.
D + L + ( Lr or S or R )
D + L + 0.6 ω W
D + L + 0.6 ω W + S /2
D + L + S + 0.6 ω W /2
D + L + S + E /1.4
0.9 D + E /1.4

(Equation 16-17)
(Equation 16-18)
(Equation 16-19)
(Equation 16-20)
(Equation 16-21)
(Equation 16-22)

Exceptions:
1. Crane hook loads need not be combined with roof live loads or with more than three-fourths of the snow load or
one-half of the wind load.
2
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2
2
2. Flat roof snow loads of 30 psf (1.44 kN/m ) or less and roof live loads of 30 psf (1.44 kN/m ) or less need not be
2
combined with seismic loads. Where flat roof snow loads exceed 30 psf (1.44 kN/m ), 20 percent shall be
combined with seismic loads.
3. Where required by ASCE 7 Chapters 12, 13, and 15, the Load Combinations including overstrength of ASCE 7
Section 2.3.6 shall be used.
Delete without substitution:
1605.2 Load combinations using strength design or load and resistance factor design. Where strength design or load
and resistance factor design is used, buildings and other structures, and portions thereof, shall be designed to resist the most
critical effects resulting from the following combinations of factored loads:
1.4(D +F)
(Equation 16-1)
1.2(D + F) + 1.6(L + H) + 0.5(Lr or S or R)
(Equation 16-2)
1.2(D + F) + 1.6(Lr or S or R) + 1.6H + (f1L or 0.5W) (Equation 16-3)
1.2(D + F) + 1.0W + f1L + 1.6H + 0.5(Lr or S or R) (Equation 16-4)
1.2(D + F) + 1.0E + f1L + 1.6H + f2S
(Equation 16-5)
(Equation 16-6)
0.9D+ 1.0W+ 1.6H
0.9(D + F) + 1.0E+ 1.6H
(Equation 16-7)
where:
1 for places of public assembly live loads in
excess of 100 pounds per square foot (4.79
kN/m2), and parking garages; and 0.5 for other
live loads.
0.7 for roof configurations (such as saw tooth)
f2 = that do not shed snow off the structure, and 0.2
for other roof configurations.
Exceptions:
1. Where other factored load combinations are specifically required by other provisions of this code, such
combinations shall take precedence.
2. Where the effect of H resists the primary variable load effect, a load factor of 0.9 shall be included with H where H
is permanent and H shall be set to zero for all other conditions.
f1 =

1605.2.1 Other loads. Where flood loads, F a, are to be considered in the design, the load combinations of Section 2.3.3 of
ASCE 7 shall be used. Where self-straining loads, T, are considered in design, their structural effects in combination with other
loads shall be determined in accordance with Section 2.3.5 of ASCE 7. Where an ice-sensitive structure is subjected to loads
due to atmospheric icing, the load combinations of Section 2.3.4 of ASCE 7 shall be considered.
1605.3 Load combinations using allowable stress design.
1605.3.1 Basic load combinations. Where allowable stress design (working stress design), as permitted by this code, is
used, structures and portions thereof shall resist the most critical effects resulting from the following combinations of loads:
D+F
(Equation 16-8)
D+H+F+L
(Equation 16-9)
D + H + F + (Lr or S or R)
(Equation 16-10)
D + H + F+ 0.75(L) + 0.75(Lr or S or R)
(Equation 16-11)
D + H + F + (0.6W or 0.7E)
(Equation 16-12)
D + H + F + 0.75(0.6W) + 0.75L + 0.75(Lr or S or R) (Equation 16-13)
D + H + F + 0.75 (0.7 E) + 0.75 L + 0.75 S
(Equation 16-14)
0.6D + 0.6W+H
(Equation 16-15)
0.6(D + F) + 0.7E+H
(Equation 16-16)
Exceptions:
1. Crane hook loads need not be combined with roof live load or with more than three-fourths of the snow load or
one-half of the wind load.
2. Flat roof snow loads of 30 psf (1.44 kN/m2) or less and roof live loads of 30 psf (1.44 kN/m2) or less need not be
combined with seismic loads. Where flat roof snow loads exceed 30 psf (1.44 kN/m2), 20 percent shall be
combined with seismic loads.
3. Where the effect of H resists the primary variable load effect, a load factor of 0.6 shall be included with H where H
is permanent and H shall be set to zero for all other conditions.
4. In Equation 16-15, the wind load, W, is permitted to be reduced in accordance with Exception 2 of Section 2.4.1 of
ASCE 7.
5. In Equation 16-16, 0.6 D is permitted to be increased to 0.9 D for the design of special reinforced masonry shear
walls complying with Chapter 21.
1605.3.1.1 Stress increases. Increases in allowable stresses specified in the appropriate material chapter or the referenced
standards shall not be used with the load combinations of Section 1605.3.1, except that increases shall be permitted in
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accordance with Chapter 23.
1605.3.1.2 Other loads. Where flood loads, F a, are to be considered in design, the load combinations of Section 2.4.2 of
ASCE 7 shall be used. Where self-straining loads, T, are considered in design, their structural effects in combination with other
loads shall be determined in accordance with Section 2.4.4 of ASCE 7. Where an ice-sensitive structure is subjected to loads
due to atmospheric icing, the load combinations of Section 2.4.3 of ASCE 7 shall be considered.
1605.3.2.1 Other loads. Where F, H or T are to be considered in the design, each applicable load shall be added to the
combinations specified in Section 1605.3.2. Where self-straining loads, T, are considered in design, their structural effects in
combination with other loads shall be determined in accordance with Section 2.4.4 of ASCE 7.
Revise as follows:
1607.13 Crane loads. The crane live load shall be the rated capacity of the crane. Design loads for the runway beams,
including connections and support brackets, of moving bridge cranes and monorail cranes shall include the maximum wheel
loads of the crane and the vertical impact, lateral and longitudinal forces induced by the moving crane. Crane hook loads need
not be combined with roof live load or with more than three-fourths of the snow loads or one-half of the wind load.
Reason: Since 2000, the IBC has contained three separate groups of load combinations included the following:( 1) Strength
Load Combinations (1605.2); (2) Basic Allowable Stress Load Combinations (1605.3.1); and (3) Alternative Allowable Stress
Load Combinations (1605.3.2). Two of these, the Strength Load Combinations and the Basic Allowable Stress Load
Combinations are transcribed directly from an earlier edition of the ASCE 7 Standard. The third set of combinations are a
legacy from the codes that predate the IBC.
This proposal is intended to remove minor discrepancies in requirements between the IBC and ASCE 7 standards version of
the Strength and Basic Load Combinations by eliminating the duplication of this material. Further, it is hoped that removed of
the Strength and Basic Load Combinations from the IBC will reduce the likelihood of design errors that many engineers have
been making when applying the Basic Allowable Stress Combinations. The Alternative Allowable Stress Combinations permit
the use of a 1/3 increase in allowable stresses when evaluating Load Combinations containing short-term
transient loads including wind and seismic. The Basic Allowable Stress Combinations do not do this, but instead, apply a factor
fo 0.75 to the transient loads including live, snow, wind, and seismic, when more than one of these loadings is considered
simultaneously. The ASCE 7 combinations further permit increases in allowable stresses only when the material, such as wood,
has increased available strength under short-term loading as opposed to long-duration loading. These further increases are not
intended to be used for the design of masonry, concrete, or steel structures when using the Basie Allowable Stress
Load Combinations because the strength of these materials does not have significant duration dependence. Unfortunately, and
despite specific commentary within the IBC to discourage this, many engineers routinely apply the 1/3 increase to all allowable
stresses when designing using the Basic Allowable Stress Design Load Combinations. This creates a potentially dangerous
situation in which safety margins of structures designed in this manner are substantially reduced.
By removing the transcription of the ASCE 7 Load Combinations from the IBC, in addition to avoiding duplication of nearly
identical materials, we hop to reduce the likelihood that designers will misapply the 1/3 increase factor applicable to
the Alternate Allowable Stress Load Combinations Combinations. With the adoption of this proposal, the IBC will refer to ASCE
7 for the Strength and Basic Allowable Stress Load Combinations, where there is no mention of the 1/3 increase factor. The
Alternate Allowable Stress Load Combinations will remain in the IBC with the permissible 1/3 increase.
It is important to note that this proposal does not result in any substantive technical change as all Load Combinations presently
used by engineers will remain available to them. The requirement that engineers reference ASCE 7 to determine the Strength
and Basic Allowable Stress Load Combinations is not burdensome as engineers already must reference ASCE 7 to compute
the values of the various loading required for design.

Cost Impact: Will not increase the cost of construction
The proposed changed will not impact the cost of construction. This proposal is a re-organization of the pointers in the IBC to
refer to the load combinations in the referenced loading standard ASCE 7. ASCE 7 Minimum Design Loads and Associated
Criteria for Buildings and Other Structures will be updated from the 2010 edition to the 2016 edition as an Administrative
Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on the technical changes. The document designated ASCE 7-16 Minimum Design Loads and Associated Criteria
for Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public
Comment Hearings for Group B in October 2016. Any person interested in obtaining a public comment copy of ASCE 7-16 may
do so by contacting James Neckel at ASCE (jneckel "at" asce.org ).
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S78-16 : 1605.1HAMBURGER11551
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2015 International Building Code
1605.1 General. Buildings and other structures and portions thereof shall be designed to resist the Strength Load Combinations
specified in ASCE 7 Section 2.3, the Allowable Stress Design Load Combinations specified in ASCE 7 Section 2.4 or the Alternative
Allowable Stress Design Load Combinations of Section 1605.2.
ExceptionExceptions:
1. The modifications to the Load Combinations of ASCE 7 Section 2.3, ASCE 7 Section 2.4, and Section 1605.2 specified in
ASCE 7 Chapter 18 and 19 shall apply.
2. When the allowable stress load combinations of ASCE 7 Section 2.4 are used, flat roof snow loads of 30 psf (1.44
kN/m2) and roof live loads of 30 psf (1.44 kN/m2) or less need not be combined with seismic load.
Committee Reason: The committee feels we don't need parallel efforts and is concerned wtih the maintenance of the duplicate
load combination provisions. ASCE has committed making such information available online. The load combinations are not
necessarily part of the core information that should be available for building officials in the code. The modification retains the
exception relating to snow load.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Vincent Sagan, Thomas Associates, representing Metal Building Manufacturers Association
(vsagan@mbma.com) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Building Code
1605.1 General. Buildings and other structures and portions thereof shall be designed to resist the Strength Load
Combinations specified in ASCE 7 Section 2.3, the Allowable Stress Design Load Combinations specified in ASCE 7 Section
2.4 or the Alternative Allowable Stress Design Load Combinations of Section 1605.2.
Exceptions:
1. The modifications to the Load Combinations of ASCE 7 Section 2.3, ASCE 7 Section 2.4, and Section 1605.2 specified
in ASCE 7 Chapter 18 and 19 shall apply.
2. When the allowable stress load combinations of ASCE 7 Section 2.4 are used, flat roof snow loads of 30 psf (1.44
kN/m2) and roof live loads of 30 psf (1.44 kN/m2) or less need not be combined with seismic load. Where flat roof snow
loads exceed 30 psf (1.44 kN/m2), 20 percent shall be combined with seismic loads.
Commenter's Reason: Code Change Proposal S78-16 deleted the Section 1605.3, Load combinations using allowable
stress design. The reason statement justified the deletion by stating it was removing duplication of material that is in the ASCE
7 Standard. However, Exception 2 in the IBC was not duplicated in ASCE 7. Floor Modification S78-16 Hamburger 2, added
back part of an existing exception in the allowable stress load combinations, addressing when flat roof snow loads and roof live
loads of 30 psf or less. The original exception included flat roof snow loads greater than 30 psf. This part of the exception
should also be added back.
Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
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ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S78-16
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S81-16
IBC: , 1605.4 (New), 1605.5 (New), 1605.6 (New), 1615 (New), 1615.1 (New), 1616 (New), 1616.1 (New), 1616.2 (New),
1616.3 (New), 1616.4 (New), 1616.5 (New), 1616.5.1 (New), 1617.1 (New), 1617.2 (New), 1617.3 (New), 1617.4 (New),
1617.5 (New), 1617.6 (New), 1617.7 (New), 1617.8 (New), 1617.8.1 (New), 1617.8.2 (New), 1617.8.3 (New), 1617.9 (New),
1909 (New), 1909.1 (New), 1909.2 (New), 1909.2.1 (New), 1909.2.1.1 (New), 1909.2.2 (New), 1909.2.3 (New), 1909.2.3.1
(New), 1909.2.4 (New), 1909.3 (New), 1909.3.1 (New), 1909.3.1.1 (New), 1909.3.1.2 (New), 1909.3.1.3 (New), 1909.3.2
(New), 1909.3.3 (New), 2112.2.1 (New), 2114 (New), 2114.1 (New), 2114.2 (New), 2114.2.1 (New), 2114.2.1.1 (New),
2114.2.1.2 (New), 2114.2.2 (New), 2114.2.3 (New), 2114.2.3.1 (New), 2212 (New), 2212.1 (New), 2212.2 (New), 2212.2.1
(New), 2212.2.2 (New), 2212.2.3 (New), 2212.2.4 (New), 2212.3 (New).
Proposed Change as Submitted
Proponent : Karl Rubenacker, Gilsanz Murray Steficek, representing Codes & Standards Committee, Structural Engineer's
Association of New York (karl.rubenacker@gmsllp.com)
2015 International Building Code
Add new text as follows:
1605.4 Structural integrity load combinations - alternate load path method Where specifically required by Sections 1615
through 1617, elements and components shall be designed to resist the forces calculated using the following combination of
factored loads:
D + f1 L + f2 W

Equation 16-23

Where:
f1 = 0.25 for buildings in RiskCategory II.
f1 = 0.5 for buildings in Risk Category III or IV.
f2 = 0 for buildings in Risk Category II.
f2 = 0.33 for buildings in Risk Category III or IV.
The live load component f1L need not be greater than the reduced live load.
1605.5 Structural integrity load combinations-vehicular impact and gas explosions Where specifically required by
Sections 1615.5 and 1615.6, elements and components shall be designed to resist the forces calculated using the following
combination of factored loads:
1.2D + Ak (0.5L or 0.2S)

Equation16-24

0.9D + Ak + 0.2W

Equation16-25

where:
Ak is the load effect of the vehicular impact or gas explosion.
1605.6 Structural integrity load combinations-specific local resistance method. Where the specific local resistance
method is used in a key element analysis, the specified local loads shall be used as specified in Section 1617.7.
SECTION 1615 STRUCTURAL INTEGRITY DEFINITIONS
1615.1 Definiitions The following words and terms shall, for the purposes of this section, have the meanings shown herein.
ALTERNATE LOAD PATH. A secondary or redundant load path capable of transferring the load from one structural element to
other structural elements.
ALTERNATE LOAD PATH METHOD. A design approach that accounts for an extreme event by providing alternate load paths
for elements that are no longer able to carry load. In an alternate load path design, key elements are considered notionally
removed, one at a time, and the structure is designed to transfer the loads from the removed element to other structural
elements, as required by Section 1616.
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ASPECT RATIO. The height of any portion of a building divided by its least dimension at the elevation from which the height is
being measured.
COLLAPSE. Failure of a structural element to the extent that it can no longer support any load.
ELEMENT. A structural member or structural assembly.
KEY ELEMENT. An element of the structural system, including its connections, that meets one or more of the following criteria:
1. An element which when lost, results in more than local collapse.
2. An element that braces a key element, the failure of which results in failure of the key element (further secondary
elements need not be considered key elements).
3. An element whose tributary area exceeds 3,000 square feet (279 square meters) on a single level.
LOCAL COLLAPSE. Failure of a structural element that results in the collapse of areas being directly supported by that
element and not extending vertically more than three stories.
RESPONSE RATIO. The ratio of an ultimate response quantity (e.g., deflection) to its value at yield.
ROTATION. The angle, measured at the ends of a member, whose tangent is equal to the deflection of the member at midspan divided by half the length of the member.
SPECIFIC LOCAL LOAD. A load applied to a structural element or structural system as specified in Section 1616.7.
SPECIFIC LOCAL RESISTANCE METHOD. A design approach that accounts for extreme event loads by providing sufficient
strength for elements that may fail. In a specific local resistance design, key elements are designed for specific local loads as
required by Section 1617.

SECTION 1616 STRUCTURAL INTEGRITY - PRESCRIPTIVE REQUIREMENTS
1616.1 Scope The intent of these provisions is to enhance structural performance under extreme event scenarios by
providing additional overall system redundancy and local robustness. All structures shall be designed to satisfy the prescriptive
requirements of this Section.
Exception: Structures in Risk Category I of Table 1604.5 and structures in occupancy group R-3 are exempt from the
requirements of Sections 1615 through 1617.
1616.2 Continuity and Ties All structural elements shall have a minimum degree of continuity and shall be tied together
horizontally and vertically as specified in Chapter 19, Chapter 21, and Chapter 22, for concrete, masonry and steel,
respectively.
1616.3 Lateral Bracing Floor and roof diaphragms or other horizontal elements shall be tied to the lateral load-resisting
system.
1616.4 Vehicular Impact Structural columns that are directly exposed to vehicular traffic shall be designed for vehicular
impact. Structural columns that are adequately protected by bollards, guard walls, vehicle arrest devices or other elements do
not need to be designed for vehicular impact. The load combinations for vehicular impact shall be as specified in Section
1605.5.
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Specific loads for vehicular impact shall be as follows:
1. Exterior corner columns shall be designed for a concentrated load of 40 kips applied horizontally in any direction from
which a vehicle can approach at a height of either 18 inches (457 mm) or 36 inches (914 mm) above the finished
driving surface, whichever creates the worst effect.
2.
2. All other exterior columns exposed to vehicular traffic, and columns within loading docks, and columns in parking
garages along the driving lane shall be designed for a concentrated load of 20 kips applied horizontally in any direction
from which a vehicle can approach at a height of either 18 inches (457 mm) or 36 inches (914 mm) above the finished
driving surface, whichever creates the worst effect.

1616.5 Gas Explosions In buildings with gas piping operating at pressures in excess of 15 psig (103 kPa gauge), all key
elements and their connections within 15 feet (4572 mm) of such piping shall be designed to resist a potential gas explosion.
The structure shall be designed to account for the potential loss of the affected key elements one at a time by the alternate
load path method. Load combinations for the alternate load path shall be as specified in Section 1605.4. In lieu of the alternate
load path method, the affected key elements shall be designed to withstand a load of 430 psf (20.6 kPa) applied using the load
combinations specified in Section 1605.5. The load shall be applied along the entire length of the element, and shall be applied
in the manner and direction that produces the most damaging effect.
Exceptions:
1. If a structural enclosure designed to resist the specified pressure is provided around the high-pressure gas piping, only
the key elements within the structural enclosure need to comply with this section.
2. A reduced pressure for gas explosions can be used based on an engineering analysis approved by the building
official.
1616.5.1 Explosion Prevention and Deflagration Venting The structural design and installation of explosion prevention
systems and deflagration venting shall be in accordance with the requirements of Appendices E and G of the International Fuel
Gas Code, as well as the International Fire Code, and the rules and regulations of the building official.
CHAPTER PART 1617— STRUCTURAL INTEGRITY - KEY ELEMENT ANALYSIS
1617.1 Scope A Key Element Analysis shall be performed for the following buildings:
1.
2.
3.
4.

Buildings included in Structural Occupancy Category IV as defined in this chapter.
Buildings with the aspect ratios of seven or greater.
Buildings greater than 600 feet (183 m) in height or more than 1,000,000 square feet (92 903 m2) in gross floor area.
Buildings taller than seven stories where any element, except for walls greater than 10 feet (3.048 meters) in length,
supports in aggregate more than 15 percent of the building area.
5. Buildings designed for areas with 3,000 or more occupants in one area in close proximity, including fixed seating and
grandstand areas.
6. When specifically ordered by the building official.

1617.2 Load Combinations Where specifically required by Section 1617.1, elements and components shall be designed to
resist the forces calculated using the combination specified in Section 1605.4 or 1605.6 as applicable.
1617.3 Seismic and Wind When the code-prescribed seismic or wind design produces greater effects, the seismic or wind
design shall govern, but the detailing requirements and limitations prescribed in this and referenced sections shall also be
followed.
1617.4 Joints Where a structure is divided by joints that allow for movement, each portion of the structure between joints
shall be considered as a separate structure.
1617.5 Key Element Analysis Where key elements are present in a structure, the structure shall be designed to account for
their potential loss one at a time by the alternate load path method, or by the specific local resistance method as specified in
Section 1617.6.
1617.6 The Specific Local Resistance Method Where the specific local resistance method is used key elements shall be
designed using specific local loads as follows:
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1. Each compression element shall be designed for a concentrated load equal to 2 percent of its axial load but not less
than 15 kips, applied at midspan in any direction, perpendicular to its longitudinal axis. This load shall be applied in
combination with the full dead load and 50 percent of the live load in the compression element.
2. Each bending element shall be designed for the combination of the principal acting moments plus an additional
moment, equal to 10 percent of the principal acting moment applied in the perpendicular plane.
3. Connections of each tension element shall be designed to develop the smaller of the ultimate tension capacity of the
member or three times the force in the member.
4. All structural elements shall be designed for a reversal of load. The reversed load shall be equal to 10 percent of the
design load used in sizing the member.

1617.7 Design Criteria Alternate load path method and/or specific local resistance method for key elements shall conform to
the appropriate design criteria as determined from Sections 1617.8, 1617.9 and 1617.10. Load combinations for the alternate
load path method shall be as specified in Section 1605.4.
1617.8 Analysis Procedures All structural analysis for specific local loads or alternate load paths shall be made by one of
the following methods:
1617.8.1 Static Elastic Analysis For analysis of this type, dynamic effects of member loss or dynamic effects of specific local
loads need not be considered. The structural demand is obtained from linear static analysis. However, structural member
capacity is based on ultimate capacity of the entire cross section. The demand/capacity ratio of structural elements shall not
exceed one.
1617.8.2 Dynamic Inelastic Analysis For analysis of this type, dynamic effects of member loss or specific local loads shall
be considered. The structure does not need to remain elastic; however, the response ratio and rotation limits obtained from
Table 1617.8 shall not be exceeded.
1617.8.3 Energy methods Static inelastic analysis using energy equilibrium may also be used. The structure does not need
to remain elastic; however, the response ratio and rotation limits obtained from Table 1617.8 shall not be exceeded.
TABLE 1617.8
Response Ratio and Rotation Limits a
Response Ratio
μ < 10
μ<2
μ < 20
μ<2
μ<2
μ<2
μ < 20
μ<5

Element
Concrete Slabs
Post-Tensioned Beams
Concrete Beams
Concrete Columns
Long Span Acoustical Deck
Open Web Steel Joists
Steel Beams
Steel Columns

Rotation
θ < 4º
θ < 1.5º
θ < 6º
θ < 6º
θ < 3º
θ < 6º
θ < 10º
θ < 6º

For SI: 1 degree = 0.0 1745 rad.
a. Table 1617.8 is intended for SDOF and simplified MDOF response calculations and a low level of protection. Table 1617.8
does not apply for explicit finite element methods that calculate the performance of the structural elements in response to the
specified loading intensity.
1617.9 Minimum Response Structural response of elements determined using a dynamic inelastic analysis shall not be less
than 80 percent of the structural response determined using a static elastic analysis.
1617.10 Strength Reduction Factors For structural design for specific local loads or alternate load paths, all strength
reduction factors may be taken as one.
SECTION 1909 STRUCTURAL INTEGRITY REQUIREMENTS
1909.1 General Reinforced concrete structures shall meet all the requirements of Sections 1909.1 through 1909.3. Concrete
slabs on
metal deck shall be governed by the provisions of Chapter 22. Reinforcement provided for gravity, seismic and wind forces or
for other purposes may be regarded as forming part of, or the whole of, these requirements. Reinforcing provided for one
requirement may be counted towards the other requirements.
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1909.2 Continuity and Ties The structural integrity requirements of ACI 318, Section 13.3.8.5 and 7.13 shall apply. In
addition, the following requirements shall be met.
1909.2.1 Slab Reinforcement At all floor and roof levels, slabs shall have a mat of bottom reinforcement in two perpendicular
(or roughly perpendicular) directions. Reinforcement in this bottom mat shall be made continuous with lap, mechanical or
welded tension splices.
1909.2.1.1 Bottom Mat Reinforcement In each direction, the bottom mat reinforcement shall be not less than, the steel
required for temperature reinforcement. The bottom mat reinforcement shall be anchored at discontinuous edges within the
column strip, reentrant corners, elevation changes and anywhere else the continuity of the reinforcing is interrupted.
Exception: Flat plate middle strip bottom mat reinforcing perpendicular to discontinuous slab edges. In addition, the main bottom
mat reinforcement in one-way slabs shall be anchored at discontinuous edges.
1909.2.2 Peripheral Ties At each floor and roof level, reinforcement forming a continuous peripheral tie shall be provided.
Peripheral ties shall be located within perimeter beams or walls, where they occur, or within 4 feet (1219 mm) of the edge of
slab, where perimeter beams or walls do not occur. Continuous tie reinforcement shall be equal to half of the bottom
reinforcement within the edge or edge strip for two-way slabs but not less than two bars.
1909.2.3 Horizontal Ties At each column, beam reinforcement or slab bottom reinforcement shall be provided at each level
that can develop a tension force equal to the maximum of Item 1 or 2:
1. Three times the load entering the column at that level, using a load combination of 1.0 x DL (self weight of structure
only).
2. One and a half times the load entering the column at that level using the load combinations of (1.2 DL + 1.6 LL) or 1.4
DL.
3. For transfer elements only, in lieu of Item 1 or 2 the horizontal reinforcement shall be anchored at all supports.

1909.2.3.1 Bottom Reinforcing This beam or slab bottom reinforcement shall be distributed around the column perimeter
and shall be extended on all sides of the column into the adjacent slab for at least one-third of the span length. Where
reinforcing bars cannot be extended beyond the column (e.g., at slab edges and openings), they shall be hooked or otherwise
developed within the column.
1909.2.4 Vertical Ties Each column and each wall carrying vertical load shall be vertically tied continuously from its lowest to
highest level. The vertical ties composed of vertical column reinforcement shall be capable of resisting a tensile force equal to
the maximum design dead and live load received by the column or wall from any one story within four floors below.
1909.3 Precast Concrete General Precast concrete structural elements shall be reinforced to meet all of the requirements of
this section. However, reinforcement provided for gravity, seismic and wind forces and for other purposes may be regarded as
forming part of, or the whole of, these requirements. Reinforcing provided for one requirement may be counted towards the
other requirements.
1909.3.1 Continuity and Ties The structural integrity requirements of ACI 318, Section 16.5, shall apply. In precast and
composite structures, ties within precast structural elements shall be continuous and shall be anchored to the supporting
structure. In addition to Sections 1909.2.2 and 1909.2.4, the following requirements shall be met.

1909.3.1.1 End Connections End connections of all precast slabs, beams and girders shall have an axial tension capacity
equal to the larger of the vertical shear capacity of the connection at either end, or at least 2 percent of the maximum factored
vertical dead and live load in the precast compression element, whichever is larger, but not less than 20 kips or 2,500 pounds
per linear foot of slab (36.48 kN/m). Where more than one element frames in one direction, none of the elements or
connections shall have an axial tension capacity of less than 1 percent of the column load but not less than 20 kips.
1909.3.1.2 Side Connections Side connections of all precast elements shall have an axial tension capacity not less than the
steel required for temperature reinforcement of the larger element at either side.
1909.3.1.3 Connection Forces For design of the connections, the transverse shear force and the axial tensile force need not
be considered to act simultaneously.
1909.3.2 Joints Joints in precast structures shall not rely on friction due to gravity to transfer load.
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1909.3.3 Bearing The net bearing area shall not be less than 2 inches (51 mm) wide and 3 inches (76 mm) long in the
direction of the member.
SECTION 2114 STRUCTURAL INTEGRITY REQUIREMENTS
2114.1 General Load-bearing masonry structures shall be reinforced to meet all of the requirements of this section. However,
reinforcement provided for gravity, seismic or wind forces or for other purposes may be regarded as satisfying part of, or the
whole of, these requirements. Reinforcement provided for one requirement may be counted towards the other requirements.
2114.2 Continuity and Ties Load-bearing masonry structures shall be reinforced to obtain a continuous system of vertical
and horizontal ties. Continuity of all ties shall be ensured by providing lap, welded or mechanical tension splices. The following
requirements shall be met for walls, columns and piers:
2114.2.1 Horizontal Ties At each floor and roof level, continuous horizontal ties shall be provided in all load-bearing masonry
walls, and around the perimeter of the building. Minimum horizontal tie reinforcement shall be not less than the equivalent of
two No. 4 bars.
2114.2.1.1 Location of Horizontal Ties Ties shall be located within the thickness of walls or beams, where they occur, or
within 1 foot (305 mm) of the edge of slab, where walls or beams do not occur.
2114.2.1.2 End Connections of Horizontal Ties All horizontal ties shall be terminated in a perpendicular horizontal tie.
Where no perpendicular horizontal tie exists within 4 feet (1219 mm) of the end of a wall, the horizontal tie shall be anchored at
the end of the wall. The vertical reinforcement at the end of such walls shall not be less than two No. 4 bars placed within 16
inches (406 mm) of the end of the wall. This vertical reinforcement shall be continuous from the lowest to highest level of the
wall, and anchored at each end in a horizontal tie or the foundation element.
2114.2.2 End Connections Where slab or beam elements are supported on a masonry wall, column or pier, the connection
shall be designed to sustain an axial tension capacity equal to the greater of the vertical shear capacity of the connected
element at either end or two percent of the maximum factored vertical dead and live load in the compression masonry element.
The design of the end connections shall ensure the transfer of such loads to horizontal or vertical ties.
Where more than one element frames in one direction, none of the elements or connections shall have an axial tension
capacity of less than one percent of the vertical load.
For the design of the connections, the transverse shear force and the axial tensile force need not be considered to act
simultaneously.
The reinforcement of the end connections shall be equivalent to at least one No. 4 bar, at a maximum spacing of 24 inches
(610 mm) on center. Where end connections occur at a masonry pier or column, reinforcement equivalent to a minimum of four
fully developed No. 4 bars shall be provided. The reinforcement shall be distributed around the perimeter of the column or pier.
The minimum anchorage into both the slab and the masonry compression element shall be equivalent to the capacity of the
fully developed No. 4 bar.
Where the floor extends on both sides of a bearing wall, the portion of the tie within the slab shall alternate between both sides.

2114.2.3 Vertical Ties Each column, pier and wall shall be vertically tied continuously from its lowest to highest level. The
vertical reinforcement shall be terminated in a horizontal tie or foundation or their equivalent. Where openings in bearing walls
greater than 24 inches (610 mm) in height occur, ties shall be provided at each side of the opening that extend and are
anchored in the masonry above and below the opening. Vertical ties shall be placed on both sides of control joints in bearing
walls.
2114.2.3.1 Vertical Ties Reinforcing Vertical tie reinforcing shall not be less than the equivalent of one No. 4 bar, at a
maximum spacing of 48 inches (1219 mm) on center. A minimum of four continuous No. 4 bars shall be provided per masonry
column or pier.
SECTION 2212 STRUCTURAL INTEGRITY REQUIREMENTS
2112.2.1 Vertical Ties Column splices shall have an available tensile strength at least equal to the largest design gravity load
reaction applied to the column at any floor level located within four floors below the splice.
2212.1 General Steel structures shall be designed to meet all of the requirements of this section. However, details provided
for gravity, seismic and wind forces and for other purposes may be regarded as forming part of, or the whole of, these
requirements. Detailing provided for one requirement may be counted towards the other requirements.
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Exceptions:
1. One-story structures less than 5,000 square feet (465 m2) not to exceed 15 feet (4572 mm) in height.
2. Structures in Group R-3 occupancy not more than three stories in height.
2212.2 Continuity and Ties The requirements of this section shall be met.
2212.2.1 Bolt Quantity All bolted connections shall have at least two bolts.
2212.2.2 Bolt Pretension Bolted connections of all columns, beams, braces and other structural elements that are part of the
lateral load resisting system shall be designed as bearing-type connections with pretensioned bolts or as slip critical
connections.
2212.2.3 Connection Tensile Strength End connections of all beams and girders shall have a minimum available tensile
strength equal to the larger of the available vertical shear strength of the connections at either end, but not less than 10 kips
(45 kN). For the design of the connections, the shear force and the axial tensile force need not be considered to act
simultaneously. For the purpose of satisfying these integrity provisions only, bearing bolts in connections with short-slotted
holes parallel to the direction of the tension force and inelastic deformation are permitted. For the purpose of this provision, a
connection shall be considered compliant if it meets the following requirements:
1. For single-plate shear connections, the available tensile strength shall be determined only for the limit state of bolt
bearing on the plate and beam web.
2. For single angle and double angle shear connections, the available tensile strength shall be determined for the limit
states of bolt bearing on the angles and beam web and for tension yielding on the gross area of the angles.
3. All other connections shall be designed for the required tension force noted above in accordance with the provisions of
AISC 360.
2212.2.4 Brace Strength Elements and their connections that brace compression members shall have a minimum available
tensile strength equal to at least 2 percent of the required compressive strength of the member being braced, but not less than
10 kips (45 kN). For design of these bracing connections, the shear force and the tensile force need not be considered to act
simultaneously. Where more than one element braces a compression member at a point in one direction, all elements and
connections shall have a minimum available tensile strength equal to at least 1 percent of the required compressive strength of
the member being braced but not less than 10 kips (45 kN).
2212.3 Composite Construction For steel framing members and/or decking acting compositely with concrete slabs, the
following requirements shall be met:
1. Shear studs shall not be less than 1/2 inch (12.7 mm) in diameter. The spacing of shear studs shall not be greater than
one every 12 inches (305 mm) averaged over the length of the beam.
2. Connections at the discontinuous edges of permanent metal decking to supporting members shall have a minimum
connection strength in the direction parallel to the rib of the deck equal to the shear strength of a 3/4-inch (19.1 mm)
puddle weld every 12 inches (305 mm) on center.
3. Side lap connections of permanent metal decking shall have a minimum strength equal to the strength of a button
punch every 24 inches (610 mm) on center.
4. Welded wire fabric reinforcement in concrete slabs shall be continuous over all supports and in all spans. Minimum
area of continuous reinforcement shall be 0.0015 times the area of concrete. The welded wire fabric reinforcement
shall have tension splices and be anchored at discontinuous edges.
Reason: Structures should de designed to avoid disproportionate collapse. Typical structures should have minimal prescriptive
requirements. Significant structures should be designed with additional resiliency.
Cost Impact: Will increase the cost of construction
Will have a nominal increase for typical structures subject to the prescriptive requirements and a small increase for significant
structures. Benefit to society should outweigh the very slight increase in construction cost.
S81-16 : 1605.4
(NEW)RUBENACKER13488
Public Hearing Results
Committee Action:
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Committee Reason: This proposal contains a lot of information that is unclear. A suggested modification was too complex to
understand what was or was not included in its scope. The committee encourages the proponent to continue to work with the
ASCE committee through their consensus process.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: Including specific provisions for structural integrity design will be beneficial for public safety and
property protection by ensuring design of critical elements to all applicable loads or by provision of an alternate load path. The
proposed code change is both comprehensive and clear, and will achieve the goal of providing for adequate structural integrity
for buildings subject to the requirements.
S81-16
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S88-16
IBC: 1607.4, 1607.9.3.
Proposed Change as Submitted
Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS , representing SELF (jgoupil@asce.org)
2015 International Building Code
Revise as follows:
1607.4 Concentrated live loads. Floors , roofs, and other similar surfaces shall be designed to support the uniformly
distributed live loads prescribed in Section 1607.3 or the concentrated live loads, given in Table 1607.1, whichever produces
the greater load effects. Unless otherwise specified, the indicated concentration shall be assumed to be uniformly distributed
1
1
over an area of 2 /2 feet by 2 /2 feet (762 mm by 762 mm) and shall be located so as to produce the maximum load effects in
the structural members.
1607.9.3 Elements supporting hoists for façade access equipment. In addition to any other applicable live loads,
structural elements that support hoists for façade access equipment shall be designed for a live load consisting of the larger of
the rated load of the hoist times 2.5 and or the stall load of the hoist, whichever is larger.
Reason: This proposed changes to Section 1607 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures
(ASCE 7-16).
Section 1607.4 Concentrated live loads - Proposed addition specifically includes roofs to the requirements for concentrated
live loads. This proposed change will align the requirements of the code with the standard ASCE 7.
Section 1607.9.3 Elements supporting hoists for facade access equipment - Proposed revisions clarifies that the larger
of the two loads is required, not both.

Cost Impact: Will not increase the cost of construction
The proposed changes will not impact the cost of construction. This proposal coordinates the IBC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7 will be updated
from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document is designated ASCE 7-16 Minimum Design Loads and Associated Criteria for
Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public
Comment Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S88-16 : 1607.4GOUPIL12934
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2015 International Building Code
1607.9.3 Elements supporting hoists for façade access and building maintenance equipment. In addition to any other
applicable live loads, structural elements that support hoists for façade access and building maintenance equipment shall be
designed for a live load consisting of the larger of 2.5 times the rated load of the hoist times 2.5 or the stall load of the hoist,
whichever is larger.
Committee Reason: Coordination wth the latest edition of the referenced standard, ASCE 7 which was updated in ADM94-16.
The modification further updates the proposal for consistency with ASCE 7 due to public comments.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Gwenyth Searer, representing self requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Building Code
1607.9.4 Lifeline Fall arrest and lifeline anchorages for façade access equipment. In addition to any other applicable live
loads, fall arrest and lifeline anchorages and structural elements that support lifeline these anchorages shall be designed for a
live load of at least 3,100 pounds (13.8 kN) for each attached lifeline, in every direction that a fall arrest load may be applied.
Commenter's Reason: During the public comment period of ASCE 7-2016, a commenter suggested editorial changes to the
language regarding personal fall arrest anchorages. The Committee accepted the proposed changes, but only after the
deadline for submission of code change proposals.
This public comment matches the changes made by ASCE 7.
The original wording of the section reads:
"1607.9.4 Lifeline anchorages for facade access equipment. In addition to any other applicable live loads, lifeline
anchorages and structural elements that support lifeline anchorages shall be designed for a live load of at least 3,100 pounds
(13.8kN) for each attached lifeline in every direction that a fall arrest load may be applied."
If this public comment is accepted, the section will be revised to read:
"1607.9.4 Fall arrest and lifeline anchorages. In addition to any other applicable live loads, fall arrest and lifeline
anchorages and structural elements that support these anchorages shall be designed for a live load of at least 3,100 pounds
(13.8kN) for each attached lifeline in every direction that a fall arrest load may be applied."
This public comment will bring the language into compliance with the language approved for ASCE 7-16 and matches the
changes made to 1607.9.3 in S88-16, which was approved As Modified by the ICC Structural Committee.

S88-16
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S91-16
IBC: 1607.8.3.1 (New).
Proposed Change as Submitted
Proponent : Karl Rubenacker, representing Codes & Standards Committee, Structural Engineer's Association of New York
(karl.rubenacker@gmsllp.com)
2015 International Building Code
Add new text as follows:
1607.8.3.1 Columns in parking areas. Unless specially protected, columns in parking areas subject to impact of moving
vehicles shall be designed to resist the lateral load due to impact and this load shall be considered a variable load. For
passenger vehicles, this lateral load shall be taken as a minimum of 6,000 pounds (26.70 kN) applied at least 1 foot 6 inches
(457mm); above the roadway, and acting simultaneously with other design loads. In addition, columns in parking areas shall
meet the requirements of Section 1615 for structural integrity.
Reason: Clarification of design load requirement for columns in parking areas, this load case should not be neglected in
design of garages.
Cost Impact: Will not increase the cost of construction
Will not increase cost of construction - is clarification of design loading.
S91-16 :
1607.8.3.1 (NEW)RUBENACKER13473
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval was requested by proponent in recognition that further work is needed on the proposal. There
was insufficient justification provided for the proposed loads on columns in parkiing areas.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: The effects of impact loads on columns in parking garages should be considered in the design. The
current proposal clarifies the load case.
S91-16
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S93-16
IBC: 1607.12.3.1.
Proposed Change as Submitted
Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS , representing SELF (jgoupil@asce.org)
2015 International Building Code
Revise as follows:
1607.12.3.1 Vegetative and landscaped roofs. The weight of all landscaping materials shall be considered as dead load and
shall be computed on the basis of saturation of the soil as determined in accordance with ASTM E 2397 Section 3.1.4 of ASCE
7. The uniform design live load in unoccupied landscaped areas on roofs shall be 20 psf (0.958 kN/m2). The uniform design
live load for occupied landscaped areas on roofs shall be determined in accordance with Table 1607.1.
Reason: This proposed changes to Section 1607 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures
(ASCE 7-16).
Section 1607.12.3.1 Vegetative and landscaped roofs - This modifies the pointer to Chapter 3 of ASCE 7 from ASTM
E2397. ASCE 7 is the referenced loading standard and contains provisions for these types of use areas; the 2016 edition of
ASCE 7 includes loads associated with landscaped and vegetative roofs maintained by irrigation and subject to rainfall. The
provisions clarify which components are considered dead load versus rain load for vegetative roof areas, and clearly outlines
the minimum live loads in Table 4-1 of ASCE 7, which now includes a section for occupiable areas of roofs.

Cost Impact: Will not increase the cost of construction
The proposed changes will likely impact the design and construction of these systems because this proposal seeks
to reference the recognized loading standard ASCE 7, which now includes loading provisions for this use type. Whether costs
increase or decrease or otherwise may impact design costs are undetermined because the current ASTM reference may or
may not be similar to the acceptable ASCE 7 loading methodology, which is consistent with all other provisions in ASCE 7. This
proposal coordinates the IBC with the referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria
for Buildings and Other Structures. ASCE 7 will be updated from the 2010 edition to the 2016 edition as an Administrative
Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document is designated ASCE 7-16 Minimum Design Loads and Associated Criteria for
Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public
Comment Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S93-16 :
1607.12.3.1GOUPIL12937
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal provides a direct reference to the ASCE 7 load provision for landscaped and vegetative roofs.
As the reason indicates this will clarify which components are considered dead load versus rain load for vegetative roof areas,
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
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ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S93-16
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S95-16
IBC: 1607.12.5.1.
Proposed Change as Submitted
Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries Association (SEIA) (joecainpe@aol.com)
2015 International Building Code
Revise as follows:
1607.12.5.1 Roof live load. Roof surfaces assemblies and supporting structures to be covered by solar photovoltaic panels or
modules shall be designed for the roof live load, Lr, assuming that for the photovoltaic panels or modules load case where
photovoltaic panel systems are not present. The roof photovoltaic live load in need not be applied to roof areas covered by
solar photovoltaic panels or modules shall be in addition to the panel loading unless the area covered by each solar
photovoltaic panel or module is inaccessible. Areas photovoltaic panels where the clear space vertical height between the
underside of the panels and the rooftop is not more than 24 inches (610 mm) shall be considered inaccessible or less. Roof
surfaces assemblies and supporting structures not covered by photovoltaic panels shall be designed for the roof live load.
Reason: This proposal includes only editorial changes to clarify the existing requirements. Language is revised to clarify that
roof assemblies and supporting structures are designed, not "roof surfaces are designed." Language is revised to clarify that
the live load threshold criteria is related to clear vertical height between the underside of the photovoltaic panels and the roof
surface, rather than a determination of "accessible" or "inaccessible." The term accessible is a defined term in the International
Building Code. The definition of accessible is: "A site, building, facility or portion thereof that complies with Chapter 11." It is
inappropriate to use this defined term for the live load threshold. Clear vertical height is much more descriptive and clear.
Cost Impact: Will not increase the cost of construction
The proposal will not change the cost of construction because there is no change to technical requirements. These are
editorial changes only.
S95-16 :
1607.12.5.1CAIN13370
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2015 International Building Code
1607.12.5.1 Roof live load. Roof assemblies and supporting structures to be covered by solar that support photovoltaic panels or
modules panel systems shall be designed for to resist each of the following conditions:
1. The uniform and concentrated roof live load, Lr, for loads with the load case where photovoltaic panel systems are not present
photovoltaic panel system dead loads.
EXCEPTION: The roof live load need not be applied to roof areas the area covered by photovoltaic panels photovoltaic panels
where the clear vertical height space between the underside of the panels and the rooftop roof surface is 24 inches in. (610 mm) or
less. Roof assemblies
2. The uniform and supporting structures not covered by photovoltaic panels shall be designed for the concentrated roof live load
loads without the photovoltaic panel system present.
Committee Reason: This code change improves the current wording of roof live loads at photovolaic panels. The modification
incorporates some additional wording from the referenced standard, ASCE 7, that is preferred.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jonathan Siu, representing Washington Association of Building Officials Technical Code Development
Committee (Jon.Siu@seattle.gov) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
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2015 International Building Code
1607.12.5.1 Roof live load. Roof structures that support photovoltaic panel systems shall be designed to resist each of the
following conditions:
1. The All applicable uniform and concentrated roof live loads with the photovoltaic panel systemdead loads.
Exception:The roof Roof live load loads need not be applied to the area covered by photovoltaic panels where the
clear space between the panels and the roof surface is 24 in. (610 mm) or less.
2.

The All applicable uniform and concentrated roof live loads without the photovoltaic panel system present.

Commenter's Reason: This public comment further clarifies the design load requirements for roof structures supporting PV
panel systems. The supporting structure needs to be designed for more than just the panel dead loads and roof live load.
Snow, rain (which can lead to ponding), wind, and seismic loads also need to be accounted for. Mentioning only roof live loads
can be misleading. Even though Section 1607 is titled Live Loads, there is precedence to point to other types of loading in
Section 1607.12.4, which refers to snow and wind loads for awning and canopy design.
S95-16
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S98-16
IBC: 1607.12.5.2.1 (New).
Proposed Change as Submitted
Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS , representing SELF (jgoupil@asce.org)
2015 International Building Code
Add new text as follows:
1607.12.5.2.1 Photovoltaic panels installed on open grid roof structures Structures with open grid framing and no roof
deck or sheathing supporting photovoltaic panel systems shall be designed to support the uniform and concentrated roof
live loads specified in Section 1607.12.3.1, except that the uniform roof live load shall be permitted to be reduced to 12 psf
2
(0.57kN/m ).
Reason: This proposed changes to Section 1607 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures
(ASCE 7-16).
Section 1607.12.5.2.1 Photovoltaic panels installed on open grid roof structures. Awareness of building sustainability in
recent years has led to unprecedented growth rate in design and implementation of rooftop solar photovoltaic (PV) systems.
Engineers have made various assumptions relating to the vertical support of rooftop solar PV systems particularly at existing
structures where reserve vertical capacity is often limited. Among the many assumptions made is whether full or partial roof live
loads must be used or whether no live loads need to be considered at areas covered by new PV systems. This issue has been
studied by a Live Load Task Group under the directive of the Structural Engineers Association of California (SEAOC) Solar PV
System Subcommittee. Recommendation leading to a proposal that has been finalized and accepted into ASCE 7.In the ASCE
7-16 Main Committee ballot, new provisions on Rooftop Solar Arrays based primarily on SEAOC PV-2-2012 document received
overwhelming approval action. This proposal on live load requirements will complement the new provision for solar PV system
wind load design. Together the live load and wind provisions will help solidify ASCE 7 as the single source design loading
information for both the design professionals as well as the industry related to solar photovoltaic system.
Reference:
Blaney, Colin and LaPlante, Ron (2013), "Recommended Design Live Loads for Rooftop Solar Arrays," SEAOC Convention
Proceedings, 2013, pp. 264 – 278.

Cost Impact: Will not increase the cost of construction
The proposed changes may or may not impact the cost of construction. This proposal standardizes this evolving industry
where requirements did not previously exist so that the loading and design requirements are consistent. This proposal
coordinates the IBC with the referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for
Buildings and Other Structures. ASCE 7 will be updated from the 2010 edition to the 2016 edition as an Administrative Update
to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document is designated ASCE 7-16 Minimum Design Loads and Associated Criteria for
Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public
Comment Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S98-16 :
1607.12.5.2.1
(NEW)GOUPIL12940
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2015 International Building Code
1607.12.5.2.1 Photovoltaic panels installed on open grid roof structures Structures with open grid framing and no roof deck
or sheathing supporting photovoltaic panel systems shall be designed to support the uniform and concentrated roof live loads
specified in Section 1607.12.3.1 1607.12.5.1, except that the uniform roof live load shall be permitted to be reduced to 12 psf
2
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2
(0.57kN/m ).
Committee Reason: This proposal adds roof load requirements for photovoltaic panels that are taken from the latest edition of
the referenced standard, ASCE 7, which was updated in ADM94-16. The modification corrects a mistaken section reference.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jennifer Goupil, American Society of Civil Engineers (ASCE), representing American Society of Civil
Engineers (ASCE) (jgoupil@asce.org) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Building Code
1607.12.5.2.1 Photovoltaic panels installed on open grid roof structures Structures Roof structures with open grid framing
and no roof deck or sheathing supporting photovoltaic panel systems shall be designed to support the uniform and
concentrated roof live loads specified in Section 1607.12.5.1, except that the uniform roof live load shall be permitted to be
2
reduced to 12 psf (0.57kN/m ).
Commenter's Reason: This clarifies that the section specifically refers to roof structures. At the request of the committee, this
public comment clarifies the intent with the descriptor word "roof" in the text of the provisions since titles are not enforceable.
S98-16
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S101-16
IBC: 1607.14.2 (New), 706.2 (New).
Proposed Change as Submitted
Proponent : Ali Fattah, City of San Diego Development Services Department (afattah@sandiego.gov)
2015 International Building Code
Add new text as follows:
706.2 Structural stability Fire walls shall be designed and constructed to allow collapse of the structure on either side without
collapse of the wall under fire conditions. Fire walls designed and constructed in accordance with NFPA 221 and Section
1607.14.2 shall be deemed to comply with this section.
1607.14.2 Fire walls. Fire walls and their supports shall be designed in accordance with this chapter. In addition, where fire
walls are designed in accordance with NFPA 221, they shall be designed to withstand a minimum out-of-plane Allowable Stress
2
Design load of 5 lbs/ft , applied from either direction. A minimum out-of-plane uniform Strength Design load, A k, of 8 lbs/ft2
(0.38 kPa), in conjunction with the load combinations for extraordinary events in ASCE 7, is permitted to be used for design.
Reason: This is a necessary code change for consistency in the design of fire walls for structural loads. This code change
was submitted as public comment to FS28-15 that was disapproved in Group A in Long Beach. This code change addresses
the design of fire walls and does not address the loading on fire walls during an E119 fire test.
The code change is proposed in Chapter 16 with a cross reference in Section 706.2, where the other structural loads are
defined. The engineers who are going to be required to design these walls for structural loading will be unlikely to find the
design criteria in Chapter 7--these engineers live in Chapters 16 through 23. In addition, it is necessary for this code change to
be in the IBC since most structural engineers do not purchase a copy of NFPA 221.
Second, the code change clarifies that the 5 psf out-of-plane load (required in Section 4.2 of NFPA 221) is Allowable Stress
loading. The second sentence in the new Section 1607.14.2 then gives guidance to the design engineer what to use for
Strength Design loading (which is what the vast majority of the loads in the code are calibrated to) and what load combinations
to use in ASCE 7. The reference to Section 2.5.2.1 of ASCE 7 load combinations for extraordinary events addresses areas
where earthquake loads are not required and where the conditions in the exception in ASCE 7 Section 13.5.8.1 and a design is
required.
This in no way conflicts with or changes the requirements in NFPA 221--it is merely a conversion from one type of loading
(Allowable Stress) to another (Strength Design), and brings consistency in application for code officials and design engineers.
With this proposal, the design requirements in the IBC, NFPA 221, and ASCE 7 will all be coordinated. Without this code
change, even if an engineer or code official were to find the reference to NFPA 221 and the appropriate section in that
standard, there is no guidance in any of the three documents as to what kind of load it is (allowable stress or strength design),
or what load combinations to use. In response to the Committee's statement published in the Report of the Committee Action
Hearings regarding the cost of construction, buildings incorporating fire walls tend to be large buildings whose structures are
designed by an engineer. The additional cost of designing the fire walls for this load is not significant.

Cost Impact: Will not increase the cost of construction
In response to the Committee's statement published in the Report of the Committee Action Hearings for code change FS28-15
in Group A regarding the cost of construction, buildings incorporating fire walls tend to be large buildings whose structures are
designed by an engineer. The additional cost of designing the fire walls for this load is not significant.
S101-16 :
1607.14.2 (NEW)FATTAH11489
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Committee's action on S55-16 accomplishe the primary intent for fire wall design. A public comment is
suggested to add a pointer to the Chapter 16 design requirements in Section 706.2.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
706.2 Structural stability Fire wallsFire walls shall be designed and constructed to allow collapse of the structure on either
side without collapse of the wall under fire conditions. Fire wallsFire walls designed and constructed in accordance
with Section 706, or NFPA 221 and , as well as Section 1607.14.2 shall be deemed to comply with this section.
1607.14.2 Fire walls. Fire wallsFire walls and their supports shall be designed in accordance with this chapter. In addition
Additionally, where fire walls are designed in accordance with NFPA 221, they Fire Walls shall be designed and constructed
to withstand allow collapse of the structure on either side without collapse of the wall when subjected to a minimum out-of2
plane Allowable Stress Design load of 5 lbs/ft , applied from either direction. A or a minimum out-of-plane uniform Strength
2
Design load, Ak, of 8 lbs/ft (0.38 kPa), in conjunction with the load combinations for extraordinary events in ASCE 7, is
permitted to be used for design applied from either direction.
Commenter's Reason: This public comment is submitted in the event that the modifications in the public comment to S55 are
not approved. Both S101 and S55 seek to accomplish the same outcome clarify what out of plane load to apply, that it is not an
additive load concurrent with other loads, and that the verification needs to apply from either direction.
This loading issue becomes significant for Fire Walls that incorporate a non-load bearing fire resistance rated wall
assembly located between wood framed load bearing wood framed walls. The load is necessary for determining the frequency
and fastening of horizontal restraining attachment from either side of the free standing fire resistance rated wall assembly.
The committee disapproved S101 and the floor modification because S55 was approved.
We worked with AWC and other supportive groups and feel that S101 is more complete.

S101-16
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S103-16
IBC: 1608.2, 1608.3.
Proposed Change as Submitted
Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS , representing SELF (jgoupil@asce.org)
2015 International Building Code
Delete and substitute as follows:
FIGURE 1608.2
GROUND SNOW LOADS, p g , FOR THE UNITED STATES (psf)
(Existing code figure not shown for clarity)

Revise as follows:
FIGURE 1608.2
GROUND SNOW LOADS, pg, FOR THE UNITED STATES (psf)
(Existing code figure not shown for clarity)
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1608.3 Ponding instability. Susceptible bays of roofs shall be evaluated for ponding instability in accordance with Section
7.11 Chapter 7 and Chapter 8 of ASCE 7.
Reason: This proposed changes to Section 1608 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures
(ASCE 7-16).
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The current ASCE 7 committee has developed the 2016 edition of the standard to supplement the basic ground snow load map
with an extensive database of ground snow loading data for individual cites in regions with highly variable climatic conditions
associated with mountains and other factors. This data was assembled over a period of many years through the efforts of
regional experts and structural engineering associations with specialized knowledge in local climatic conditions and vetted by
the Committee as having followed appropriate and consistent procedures. The revised map indicates which states have
supplemental data within the ASCE 7-16 standard.

Cost Impact: Will not increase the cost of construction
The proposed changes will not impact the cost of construction. The proposed changes will add snow load data to the code that
is already required by the states adding no additional burden to the design. This proposal coordinates the IBC with
the referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures.
ASCE 7 will be updated from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the
committee balloting on the technical changes. The document designated ASCE 7-16 Minimum Design Loads and Associated
Criteria for Buildings and Other Structures is expected to be completed, published, and available for purchase prior ot he ICC
Public Comment Hearing for Group B in October 2016,. Any person interested in obtaining a public comment copy of ASCE 716 may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S103-16 : FIGURE
1608.2GOUPIL12659
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal updates the IBC snow load provision for consitency with the latest edition of the referenced
standard, ASCE 7, which was updated in ADM94-16. The updates incorporate necessary local conditions.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jennifer Goupil, American Society of Civil Engineers (ASCE), representing American Society of Civil
Engineers (ASCE) (jgoupil@asce.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
FIGURE 1608.2
Ground Snow Loads, Pg, for the United States (psf)
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Commenter's Reason: This changes is required to coordinate with ASCE 7-16. This was addressed during the ASCE 7-16
public comment and is incorporated into the final version of the standard.
The updated snow load data for the state of New Hampshire is in response to a public comment recieved for ASCE 7-16. This
update is consistent with the changes adopted for the western mountainous states. The reference to the data eliminate the
case study regions within the state but more importantly coordinates snow load data with the requirements of the state, which
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governs the design. Because the map within IBC is duplicative of the snow map in ASCE 7-16, this is a coordinating update.
There is no significant cost impact from this update to the IBC because the data referenced is in fact currently required by the
state, this is simply a coordination item.

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S103-16
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S105-16
IBC: 1609.1.1.
Proposed Change as Submitted
Proponent : W Lee Shoemaker, Thomas Associates Inc, representing Metal Building Manufacturers Association
(lshoemaker@mbma.com)
2015 International Building Code
Revise as follows:
1609.1.1 Determination of wind loads. Wind loads on every building or structure shall be determined in accordance with
Chapters 26 to 30 of ASCE 7 or provisions of the alternate all-heights method in Section 1609.6. The type of opening
protection required, the ultimate design wind speed, Vult, and the exposure category for a site is permitted to be determined in
accordance with Section 1609 or ASCE 7. Wind shall be assumed to come from any horizontal direction and wind pressures
shall be assumed to act normal to the surface considered.
Exceptions:
1. Subject to the limitations of Section 1609.1.1.1, the provisions of ICC 600 shall be permitted for applicable Group R-2
and R-3 buildings.
2. Subject to the limitations of Section 1609.1.1.1, residential structures using the provisions of AWC WFCM.
3. Subject to the limitations of Section 1609.1.1.1, residential structures using the provisions of AISI S230.
4. Designs using NAAMM FP 1001.
5. Designs using TIA-222 for antenna-supporting structures and antennas, provided the horizontal extent of Topographic
Category 2 escarpments in Section 2.6.6.2 of TIA-222 shall be 16 times the height of the escarpment.
6. Wind tunnel tests in accordance with ASCE 49 and Sections 31.4 and 31.5 of ASCE 7.
7. The wind load for roof components and cladding need not be greater than 1.3 times the corresponding wind load
determined using ASCE 7-10.
The wind speeds in Figures 1609.3(1), 1609.3(2) and 1609.3(3) are ultimate design wind speeds, Vult, and shall be
converted in accordance with Section 1609.3.1 to nominal design wind speeds, Vasd, when the provisions of the standards
referenced in Exceptions 4 and 5 are used.
Reason: ASCE 7-16, that is under public review at the time of this code change submittal, incorporates the latest information
and knowledge with respect to wind loads. There was considerable ASCE 7 committee debate on revisions that drastically
affected the roof component and cladding loads for gable and hip roofs with a mean roof height less than 60 feet. The ASCE 716 Commentary explains that "the negative roof (GCp) values given in these figures are significantly greater (in magnitude)
than those given in previous versions (2010 and earlier)...".
The GCp pressure coefficients have been traditionally derived from wind tunnel tests. The most recent wind tunnel testing
utilized a finer grid of pressure taps on the models that revealed that the GCp values were significantly higher in some cases.
However, the GCp pressure coefficients are one of six factors that are combined in the equation to calculate the component
and cladding wind loads. The other five factors include wind speed (V), directionality factor (Kd), internal pressure (GCpi),
topographic factor (Kzt), and velocity pressure exposure coefficient (Kz). The ASCE 7 debate did not focus on whether the
roof component and cladding GCp values were in fact greater based on the latest wind tunnel tests, but on the resulting wind
loads. It did not seem realistic that we were underestimating design wind loads on roof components and cladding by a factor of
more than 2 in some cases. For example fasteners in the field of a gable roof with a roof slope between 7 and 20 degrees
would see the negative GCp value increase from -0.9 to -2.0. If, in fact, we have been under-designing by a factor of two (well
over the typical factor of safety), there would have been more widespread performance issues raised over the years associated
with a design wind load deficiency rather than the most common failure issues that are sporadic and most often associated with
poor quality of construction.
The question raised was – are there conservatisms in the other factors and systematic biases that have been offsetting the
GCp pressure coefficients? The resounding answer to that question from the ASCE 7 Committee was yes, absolutely. But, the
debate was a philosophical one that divided the committee into two camps. Some said we know there are probably other
conservatisms and the wind loads aren't as high as they will be with the proposed GCp revisions, but we will start with GCp
and address the other factors in subsequent revisions. Others said that piecemeal approach would increase construction costs
too severely, given the lack of performance issues. It was not a resounding decision – a swing of one vote would have changed
the outcome.
It should be pointed out that the wind speed maps (V) are also revised in ASCE 7-16, and that there were some reductions in
the interior portions of the United States (non-hurricane regions) that would partially offset the total wind load increase due to
the increase in GCp. However this reduction in wind speed is not manifested in the hurricane regions, where the largest wind
loads would occur.
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This proposal would cap the wind load on roof components and cladding to 30% higher than those that we are currently
designing for. This is still a substantial increase, but it is felt that would be a prudent compromise while the other conservatisms
are studied in the next cycle of ASCE 7. Several industry groups, including MBMA and AISI have committed funding to begin
these studies. It is felt this would be the reasonable approach and this would also even out the severe swings in the wind loads
from one cycle to the next that would ensue.

Cost Impact: Will increase the cost of construction
This proposal specifically addresses construction costs. The cost of a roof, especially in hurricane regions, could easily double
without a reasonable cap on the wind loads mandated by ASCE 7-16. The roof covering, connections, substrate, and
supporting members, as well as roof accessories such as solar panels, would all be impacted. With the 30% cap over existing
design loads, roof costs will still potentially increase, but the impact will be much less and more acceptable considering the lack
of performance problems.
S105-16 :
1609.1.1SHOEMAKER13097
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee believes that wind load concerns need to be addressed in ASCE 7 committee. The
contradictory testimony indicates the proponet should work on incorporating these suggestions in the public comment phase.
There were concerns of significant economic impact from multiple industries and if there is such a jump in wind pressures, a
gradual increase is warranted. Perhaps smoothing it out over three to six years may be warranted since it would give ASCE and
industry a chance ot fix the wind provsions or, if they are correct, this would turn out to be an incremental step. fe concern is that
such a cap not be tied to an older edition of the standard, but instead be a reduction to the pressure computed under ASCE 716. Another concern is that pressures increase significantly and they will also affect IEBC wind triggers which is not intended. It
was also noted that the proposed exception is appropriately written as an option and a designer could still calculate wind pressures
directly from ASCE 7-16. But in some locations there will be large increases in roof component and cladding pressures that is not
accompanied by widespread field observation.
Assembly Motion:
Online Vote Results:
Support: 28.45% (99) Oppose: 71.55% (249)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Ennis, representing SPRI, Inc. (m.ennis@mac.com) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Building Code
1609.1.1 Determination of wind loads. Wind loads on every building or structure shall be determined in accordance with
Chapters 26 to 30 of ASCE 7 or provisions of the alternate all-heights method in Section 1609.6. The type of opening
protection required, the ultimate design wind speed, Vult, and the exposure category for a site is permitted to be determined in
accordance with Section 1609 or ASCE 7. Wind shall be assumed to come from any horizontal direction and wind pressures
shall be assumed to act normal to the surface considered.
Exceptions:
1. Subject to the limitations of Section 1609.1.1.1, the provisions of ICC 600 shall be permitted for applicable Group R-2
and R-3 buildings.
2. Subject to the limitations of Section 1609.1.1.1, residential structures using the provisions of AWC WFCM.
3. Subject to the limitations of Section 1609.1.1.1, residential structures using the provisions of AISI S230.
4. Designs using NAAMM FP 1001.
5. Designs using TIA-222 for antenna-supporting structures and antennas, provided the horizontal extent of Topographic
Category 2 escarpments in Section 2.6.6.2 of TIA-222 shall be 16 times the height of the escarpment.
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6. Wind tunnel tests in accordance with ASCE 49 and Sections 31.4 and 31.5 of ASCE 7.
7. The wind load for roof components and cladding need not be greater than 1.3 times the corresponding wind load
determined using ASCE 7-10.
7. It shall be permissable to calculate wind load for roof components and cladding using ASCE 7-10.
The wind speeds in Figures 1609.3(1), 1609.3(2) and 1609.3(3) are ultimate design wind speeds, Vult, and shall be
converted in accordance with Section 1609.3.1 to nominal design wind speeds, Vasd, when the provisions of the standards
referenced in Exceptions 4 and 5 are used.
Commenter's Reason: ASCE7-16 nearly doubles the calculated wind loads in some situations with no field performance
verification that this type of increase is justified. This Public Comment would allow for the use of ASCE7-10 to calculate wind
loads until additional research can be conducted to evaluate other variables used in the calculation of wind loads. It is expected
that this additional research would reduce calculated wind loads.
Proponent : Gary Ehrlich, National Association of Home Builders, representing National Association of Home
Builders (gehrlich@nahb.org) requests Approve as Submitted.
Commenter's Reason: The purpose of this public comment is to express NAHB's support for MBMA's sensible, interim
solution for addressing the significant increases in roof component and cladding pressures for low-rise buildings in the 2016
edition of ASCE 7. There was significant debate during the ASCE 7 update process, at both the Wind Load Subcommittee and
Main Committee levels, over these roof pressures, and the final proposals barely achieved the threshold for consensus.
As noted in the proponent's reason statement, there are many factors that affect the actual wind pressure a building sees, but
which are either not currently considered by ASCE 7 or considered in an overly conservative way. Among these are wind
directionality, the shielding effect from surrounding buildings, the effect of the surrounding terrain, and changes in air density
due to temperature. If all these factors were taken into account, it would explain why failures have not occurred even in those
isolated areas where near-design or design-level wind speeds have been experienced.
Even members of the ASCE 7 Wind Load Subcommittee who supported the new wind pressures agreed these factors should
be researched for and considered in the next edition of ASCE 7. A number of research efforts are already planned, and along
with other interested stakeholders NAHB has committed funding towards these efforts.
Capping the increase in component and cladding pressures is a sensible, interim solution that will reduce the amount of money
and material wasted from overdesigning buildings for the next 6 years until this additional research can be completed and the
2022 edition of ASCE 7 revised to take advantage of these offsetting effects.

Proponent : Mike Ennis, representing SPRI, Inc. (m.ennis@mac.com) requests Approve as Submitted.
Commenter's Reason: The members of SPRI, Inc. include manufacturers of single ply roof membranes, components used in
these systems, design professionals and testing laboratories. We are very concerned about the performance of these systems,
including how they perform when exposed to wind loads. SPRI has supported RICOWI, an association that investigates the
performance of various types of roof systems after weather events such as hurricanes and hail storms. We have used the
knowledge we have gained to develop industry consensus standards to improve the field performance of our members
systems. For example, we have developed ANSI national consensus standards to test the edge securement of low slope roof
assemblies and to properly design ballasted systems so that aggregate blow-off does not occur. We further worked to get these
standards included in the IBC. We have also developed an ANSI consensus gutter securement standard and are working to get
it accepted in the IBC.
We support reasonable efforts to improve the performance of roof systems when exposed to wind loads. Our concern with this
proposal is that the calculated wind loads are increased by over 50% in some situations greatly increasing the cost of
construction without any field performance issues justifying this very large increase. We have participated in four hurricane
investigations, Ivan, Charley, Ike and Katrina. We reported at the Committee Action Hearing that while roof system damage was
observed it was not due to the roof system being under-designed for the wind load. Loss of edge securement, tears in the roof
membrane and other workmanship issues were noted, not being under-designed for the wind load. Testimony was offered in
opposition to our testimony that this was because these hurricanes had not reached design wind speeds. We want to point out
that Hurricane Charley made landfall on Friday, August 13, 2004, at Port Charlotte and the community of Punta Gorda as a
Category 4 hurricane. This made Hurricane Charley the strongest wind event in the United States since Hurricane Andrew in
1992. With wind speeds estimated at over 150 mph for sustained winds and well over 170 mph for gusts, Charley provided the
first opportunity for observation of a "code event" in 23 years. We did not observe damage that would indicate that the systems
were under-designed.
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We believe that S105 provides a reasonable compromise to cap the calculated wind load increases at 30%, still resulting in a
large, but manageable calculated wind load increase, while allowing time to complete additional research on other variables
used in the ASCE7 calculation, that we believe will actually decrease the calculated wind loads.

Proponent : W Lee Shoemaker, Thomas Associates, Representing the Metal Building Manufacturers Association ,
representing Metal Building Manufacturers Association (lshoemaker@mbma.com) requests Approve as Submitted.
Commenter's Reason: This proposal limits the roof component and cladding wind load to 30% more than ASCE 7-10 - a 30%
increase over the current design wind load. This reasonable limit is necessary because ASCE 7-16 is incomplete with regard to
the introduction of new wind tunnel data that produces overly conservative loads in hurricane affected areas. This limit would
be optional, i.e. roof component and cladding may be based on ASCE 7-16 without checking this upper limit. However, it would
permit reasonable, economic roof designs in hurricane areas while additional research is carried out to eliminate the
conservatisms that were introduced into ASCE 7-16.
There are normally improvements and additions to ASCE 7 with each cycle, based on new research and information. These
revisions are usually moderate adjustments. What happened with the roof component and cladding loads in ASCE 7-16 was
not a moderate adjustment - uplift forces can more than double in the hurricane affected areas. A change of this magnitude
should not happen unless warranted by a significant event or performance issue.
As the representative of a major industry that designs and supplies roofing (MBMA members produced approximately 2.25
billion square feet of low rise buildings in the past 10 years), we would be leading the effort to make corrections if we felt that
there was a problem or that the current roof uplift loads were as inadequately low as ASCE 7-16 would have you believe. We
also have an obligation to provide cost effective solutions that perform well. We think that it is punitive to the cost of
construction without field evidence that would say that we have been underestimating roof uplift loads by more than a factor of
2 in some cases. Additional research is required on both the load side and the resistance side of the equation to see if other
load phenomena are at play or if the uniform static load tests on roofing materials are overly conservative to explain this
discrepancy.
This particular change in ASCE 7-16 that would be affected by the proposed limit was narrowly passed - in fact a swing of one
vote would have changed the outcome. The IBC Structural Committee disapproved S105 by a vote of 8-7, again, a one vote
swing would have changed the outcome. Now it is time for government representatives to cast their vote. If you feel that roof
wind loads should be designed for a load more than 30% over what we are currently doing because you have seen problems
that would justify this increase, then you should vote against S105, but if you have not seen problems, please vote for S105
and keep construction cost for roofs reasonable until further research can be carried out.

S105-16
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S107-16
IBC: 1609.5.2.
Proposed Change as Submitted
Proponent : Mike Ennis, representing SPRI Inc. (m.ennis@mac.com)
2015 International Building Code
Revise as follows:
1609.5.2 Roof coverings. Roof coverings shall comply with Section 1609.5.1.
Exception: Rigid tile roof coverings that are air permeable and installed over a roof deck complying with Section 1609.5.1
are permitted to be designed in accordance with Section 1609.5.3.
Asphalt shingles installed over a roof deck complying with Section 1609.5.1 shall comply with the wind-resistance
requirements of Section 1504.1.1. Non-ballasted roof coverings installed over a roof deck complying with Section 1609.5.1
shall comply with the wind resistance requirements of Section 1504.3 and shall be permitted to use a wind load of 0.5W
instead of 0.6W in accordance with Equation 16-15 in Section 1605.3.1.
Reason: A load factor of 0.5, instead of 0.6 should be used for allowable stress design of non-life-safety building components
such as roof coverings. There is precedence for this approach in Table 1604.3, note f, for non-life safety consideration of
deflections using service loads instead of life-safety loads. This proposal is more conservative than note f because we are not
targeting a 10-year service load as used for deflection design purposes, instead a 300 year service load is proposed for design
of the roof covering component (and not the structural roof deck) given that the roof covering performance is not a matter of life
safety (as is the case for deflections) but does have economic implications that must be practically balanced with lifeexpectancy of the component, first costs, and cost to replace. Designing for a 700-year return period wind event with a
component that may only have a 30-year service life-expectancy and must be periodically replaced to maintain reliable
performance is not practical. Using a wind load factor of 0.5 instead will better ensure risk-consistent designs and encourage
timely and economical roof replacements that should help improve overall roof covering performance. The difference in wind
speed between the 700-yr (Risk II map) and the 300-yr (Risk I map) is equivalent to a factor of approximately 1.2 on wind load.
This yields a corrected wind load factor of (1/1.2)(0.6) = 0.5.
Cost Impact: Will not increase the cost of construction
While this proposal is justified on its own merits, it will also help offset expected cost increases anticipated in changes to ASCE
7-16 roof component and cladding wind loads that have failed to consider offsetting wind load effects in a standard that focuses
primarily on structural safety applications, not serviceability and economic design considerations.
S107-16 :
1609.5.2ENNIS11972
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: See S79-16 reason.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Ennis, representing SPRI, Inc. (m.ennis@mac.com) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Building Code
1609.5.2 Roof coverings. Roof coverings shall comply with Section 1609.5.1.
Exception: Rigid tile roof coverings that are air permeable and installed over a roof deck complying with Section 1609.5.1
are permitted to be designed in accordance with Section 1609.5.3.
Asphalt shingles installed over a roof deck complying with Section 1609.5.1 shall comply with the wind-resistance
requirements of Section 1504.1.1. Non-ballasted roof coverings installed over a roof deck complying with Section 1609.5.1
shall comply with the wind resistance requirements of Section 1504.3 and shall be permitted to use a ASCE7-10 to calculate
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wind load of 0.5W instead of 0.6W in accordance with Equation 16-15 in Section 1605.3.1

loads.

Commenter's Reason: ASCE7-16 nearly doubles the calculated wind loads in some situations with no field performance
verification that this type of increase is justified. This Public Comment would allow for the use of ASCE7-10 to calculate wind
loads until additional research can be conducted to evaluate other variables used in the calculation of wind loads. It is expected
that this additional research would reduce calculated wind loads.
S107-16
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S108-16
IBC: 1609.6, 1609.6.1, 1609.6.1.1, 1609.6.2, 1609.6.3, 1609.6.4, 1609.6.4.1, 1609.6.4.2, 1609.6.4.3, 1609.6.4.4, 1609.6.4.4.1.
Proposed Change as Submitted
Proponent : Ronald Hamburger, SIMPSON GUMPERTZ & HEGER, representing SELF (rohamburger@sgh.com)
2015 International Building Code
Delete without substitution:
1609.6 Alternate all-heights method. The alternate wind design provisions in this section are simplifications of the ASCE 7
Directional Procedure.
1609.6.1 Scope. As an alternative to ASCE 7 Chapters 27 and 30, the following provisions are permitted to be used to
determine the wind effects on regularly shaped buildings, or other structures that are regularly shaped, that meet all of the
following conditions:
1. The building or other structure is less than or equal to 75 feet (22 860 mm) in height with a height-to-least-width ratio of
4 or less, or the building or other structure has a fundamental frequency greater than or equal to 1 hertz.
2. The building or other structure is not sensitive to dynamic effects.
3. The building or other structure is not located on a site for which channeling effects or buffeting in the wake of upwind
obstructions warrant special consideration.
4. The building shall meet the requirements of a simple diaphragm building as defined in ASCE 7 Section 26.2, where
wind loads are only transmitted to the main windforce-resisting system (MWFRS) at the diaphragms.
5. For open buildings, multispan gable roofs, stepped roofs, sawtooth roofs, domed roofs, roofs with slopes greater than
45 degrees (0.79 rad), solid free-standing walls and solid signs, and rooftop equipment, apply ASCE 7 provisions.
1609.6.1.1 Modifications. The following modifications shall be made to certain subsections in ASCE 7: in Section 1609.6.2,
symbols and notations that are specific to this section are used in conjunction with the symbols and notations in ASCE 7
Section 26.3.
1609.6.2 Symbols and notations. Coefficients and variables used in the alternative all-heights method equations are as
follows:
Net-pressure coefficient based on
Cnet = Kd [(G) (Cp) - (GCpi )], in
accordance with Table 1609.6.2.
Gust effect factor for rigid
= structures in accordance with
G
ASCE 7 Section 26.9.1.
Wind directionality factor in
Kd = accordance with ASCE 7 Table
26-6.
Design wind pressure to be used
in determination of wind loads on
Pnet = buildings or other structures or
their components and cladding, in
psf (kN/m2 ).
1609.6.3 Design equations. When using the alternative all-heights method, the MWFRS, and components and cladding of
every structure shall be designed to resist the effects of wind pressures on the building envelope in accordance with Equation
16-35.
Pnet = 0.00256V2KzCnetKzt (Equation 16-35)
Design wind forces for the MWFRS shall be not less than 16 psf (0.77 kN/m2) multiplied by the area of the structure
projected on a plane normal to the assumed wind direction (see ASCE 7 Section 27.4.7 for criteria). Design net wind pressure
for components and cladding shall be not less than 16 psf (0.77 kN/m2) acting in either direction normal to the surface.
1609.6.4 Design procedure. The MWFRS and the components and cladding of every building or other structure shall be
designed for the pressures calculated using Equation 16-35.
1609.6.4.1 Main windforce-resisting systems. The MWFRS shall be investigated for the torsional effects identified in
ASCE 7 Figure 27.4-8.
1609.6.4.2 Determination of Kz and Kzt. Velocity pressure exposure coefficient, Kz, shall be determined in accordance with
ASCE 7 Section 27.3.1 and the topographic factor, Kzt, shall be determined in accordance with ASCE 7 Section 26.8.
1. For the windward side of a structure, Kzt and Kz shall be based on height z.
2. For leeward and sidewalls, and for windward and leeward roofs, Kzt and Kz shall be based on mean roof height h.
1609.6.4.3 Determination of net pressure coefficients, Cnet. For the design of the MWFRS and for components and
cladding, the sum of the internal and external net pressure shall be based on the net pressure coefficient, Cnet.
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1. The pressure coefficient, Cnet, for walls and roofs shall be determined from Table 1609.6.2.
2. Where C net has more than one value, the more severe wind load condition shall be used for design.
1609.6.4.4 Application of wind pressures. When using the alternative all-heights method, wind pressures shall be applied
simultaneously on, and in a direction normal to, all building envelope wall and roof surfaces.
1609.6.4.4.1 Components and cladding. Wind pressure for each component or cladding element is applied as follows using
Cnet values based on the effective wind area, A, contained within the zones in areas of discontinuity of width and/or length "a,"
"2a" or "4a" at: corners of roofs and walls; edge strips for ridges, rakes and eaves; or field areas on walls or roofs as indicated
in figures in tables in ASCE 7 as referenced in Table 1609.6.2 in accordance with the following:
1. Calculated pressures at local discontinuities acting over specific edge strips or corner boundary areas.
2. Include "field" (Zone 1, 2 or 4, as applicable) pressures applied to areas beyond the boundaries of the areas of
discontinuity.
3. Where applicable, the calculated pressures at discontinuities (Zone 2 or 3) shall be combined with design pressures
that apply specifically on rakes or eave overhangs.
TABLE 1609.6.2
NET PRESSURE COEFFICIENTS, Cneta, b

Reason: Since 2006, the IBC has permitted determination of wind loads using either the procedures contained in ASCE 7 or a
series of simplified procedures known as the "Alternate all-heights method" contained in Section 1609.6 of the IBC. The
"Alternate all-heights method" was originally developed by the Western States Structural Engineering Associations, a
consortium of the Structural Engineers Associations (SEAs) of California, Washington and a few other states. The Western
States SEAs developed this procedure because those members felt that the procedures contained within ASCE 7 were
excessively complex and difficult to apply to the design of buildings. These engineers wanted simplified procedures, similar to
those which had formerly appeared in the legacy Uniform Building Code. It is worth noting that the two other legacy codes
essentially transcribed the ASCE 7provisiosn and that engineers in the eastern United States did not have problems suing the
ASCE 7 provisions.
In the time since the Alternate all-heights method was developed, wind engineering has advanced substantially and
the pressure coefficients specified by the ASCE 7 procedures have been revised several times because research showed that
the older coefficients were unconservative. As a result, the Alternate all-heights method contained in the code no longer
provides similar levels of structural performance as the procedures contained in ASCE 7. The Western
States Structural Engineers Associations that originally developed the alternative method have not updated it to keep pace with
ASCE 7, and instead, have largely participated in the development of the wind provisions within the ASCE 7 Standard.
Further, in 2010 in response to western engineers' concerns that the procedures embodied in ASCE 7 were excessively
complex, the ASCE 7 Standard adopted an alternative simplified procedure similar to the Alternate all-heights method. Recent
surveys of engineering practice by the National Council of Structural Engineers Associations Wind Loads Committee has
determined that most engineers do not use the Alternate all-heights method, and instead use one of the several methods
available in ASCE 7.
Removal of the Alternate all-heights method will ensure that all buildings and structures in the United States are designed with
consistent levels of safety and serviceability for wind loading.

Cost Impact: Will not increase the cost of construction
The proposed changes will not impact the cost of construction. This proposal is a re-organization of the pointers in the IBC to
refer to the wind provisions in the referenced loading standard ASCE 7. ASCE 7 Minimum Design Loads and Associated
Criteria for Buildings and Other Structures will be updated fro the 2010 edition to the 2016 edition as an Administrative Update
to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on the technical changes. The document designated ASCE 7-16 Minimum Design Loads and Associated Criteria for
Buildings and Other Structures is expected to be completed, published, and available for purchase prior ot the ICC Public
Comment Hearings for Group B in October 2016. Any person interested in obtaining a public comment copy of ASCE 7-16 may
do so by contacting JamesNeckel at ASCE (jneckel "at" asce.org ).

S108-16 : 1609.6HAMBURGER11908
Public Hearing Results
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Committee Action:

Approved as Submitted

Committee Reason: Agreement with proponent's reason which indictates the Alternate all heights method in the IBC has not kept
pace with the wind updates in the ASCE 7 referenced standard and therefore it does not provide the same level of protection.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Alan Robinson, SEAOC Code Committee, representing Structural Engineers Association of California
Code Committee requests Disapprove.
Commenter's Reason: The Structural Engineers Association of California (SEAOC) disagrees with the proponent's reason
statement that the IBC Alternate all-height methods (2015 IBC Section 1609.6) does not provide the same level of safety and
serviceability for wind loading. S109-16 has been approved at CAH by the Committee with the net pressure (Cnet) values
modified to correspond to changes in ASCE 7-16 for components and cladding. The IBC Alternate all-heights method yields the
same or more conservative results once Table 1609.6.2 is updated. While practicing engineers may option to use the ASCE 7
provisions, the Alternate all-heights method in IBC serves to simplify the calculation process with less chance of error in reading
ASCE 7 figures. Additionally, the tabulated net pressure coefficients for both the main windforce resisting system and
components and claddings serve as a good tool for Plan Check officials to spot check calculation submittals.
S108-16
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S109-16
IBC: 1609.6.2.
Proposed Change as Submitted
Proponent : Don Scott, representing National Council of Structural Engineering Associations (dscott@pcs-structural.com)
2015 International Building Code
Revise as follows:
TABLE 1609.6.2
NET PRESSURE COEFFICIENTS, Cneta, b
STRUCTURE OR
PART THEREOF

DESCRIPTION

Walls:
Windward wall
Leeward wall
Sidewall
Parapet wall

Cnet FACTOR

Windward
Leeward

Roofs:
Wind perpendicular to ridge

1. Main windforceresisting frames
and systems

Leeward roof or flat roof
Windward roof slopes:
Slope
Condition 1
Condition 2
Slope = 4:12
Condition 1
(18°)
Condition 2
Slope = 5:12
Condition 1
(23°)
Condition 2
Slope = 6:12
Condition 1
(27°)
Condition 2
Slope = 7:12
Condition 1
(30°)
Condition 2
Slope = 9:12
Condition 1
(37°)
Condition 2
Slope = 12:12 (45°)
Wind parallel to ridge and flat roofs

Enclosed
+ Internal
pressure
0.43
-0.51
-0.66
1.28
-0.85
Enclosed
+ Internal
pressure
-0.66
-1.09
-0.28
-0.73
-0.05
-0.58
0.03
-0.47
0.06
-0.37
0.07
-0.27
0.14
0.14
-1.09

- Internal
pressure
-0.35

Partially enclosed
+ Internal
pressure
0.11
-0.83
-0.97
1.28
-0.85
Partially enclosed
+ Internal
pressure
-0.97

-0.79
0.02
-0.42
0.25
-0.28
0.34
-0.16
0.37
-0.06
0.37
0.04
0.44
0.44
-0.79

-1.41
-0.60
-1.04
-0.37
-0.90
-0.29
-0.78
-0.25
-0.68
-0.25
-0.58
-0.18
-0.18
-1.41

- Internal
pressure
0.73
-0.21
-0.35

- Internal
pressure
-0.04
-0.47
0.34
-0.11
0.57
0.04
0.65
0.15
0.68
0.25
0.69
0.35
0.76
0.76
-0.47

Nonbuilding Structures: Chimneys, Tanks and Similar Structures:
h/D
1
7
Square (Wind normal to face)
0.99
1.07
Square (Wind on diagonal)
0.77
0.84
Hexagonal or octagonal
0.81
0.97
Round
0.65
0.81
Open signs and lattice frameworks
Ratio of solid to gross area
0.1 to 0.29
Flat
1.45
1.30
Round
0.87
0.94

STRUCTURE OR
PART THEREOF

- Internal
pressure
1.05
0.11
-0.04

25
1.53
1.15
1.13
0.97
0.3 to 0.7
1.16
1.08

DESCRIPTION

Cnet FACTOR

Roof elements and slopes
Gable of hipped configurations (Zone 1)
Flat
Positive
10 square feet or less
100 square feet or more

Enclosed

Partially enclosed

0.580.75
0.41

0.891.06
0.72
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Negative
Overhang: Flat
Negative

10 square feet or less
100 square feet or more

-1.00-1.85
-0.92-1.68

10 square feet or less
100 square feet or more
500 square feet or more

-1.45-2.28
-1.36-1.77
-0.94-1.68

6:12 (27°)
2. Components and
cladding not in areas of Positive
discontinuity—roofs
and overhangs
Negative

3. Components and
cladding in areas of
discontinuity—roofs
and overhangs
(continued)

STRUCTURE OR
PART THEREOF

10 square feet or less
0.92
100 square feet or more 0.830.58
10 square feet or less
-1.00-1.68
100 square feet or more -0.83
Monosloped configurations (Zone 1)
Enclosed
Flat
Positive
10 square feet or less
0.49
100 square feet or more 0.41
Negative
10 square feet or less
-1.26
100 square feet or more -1.09
Tall flat-topped roofs h > 60 feet
Enclosed
Flat
Negative
10 square feet or less
-1.34
500 square feet or more -0.92
Gable or hipped configurations at ridges, eaves and rakes (Zone 2)
Flat
Positive
10 square feet or less
0.580.75
100 square feet or more 0.41
Negative
10 square feet or less
-1.68-2.28
100 square feet or more -1.17-1.30
Overhang for Slope Flat
Negative
10 square feet or less
-1.87-3.13
100 square feet or more -1.87-2.11
6:12 (27°)
Enclosed
Positive
10 square feet or less
0.92
100 square feet or more 0.830.58
Negative
10 square feet or less
-1.17-2.49
100 square feet or more -1.00
Overhang for 6:12 (27°)
Negative
10 square feet or less
-1.70-3.13
500 square feet or more -1.53-1.68

DESCRIPTION

-1.32-2.17
-1.23-2.00

1.23
1.150.89
-1.32-2.00
-1.15
Partially enclosed
0.81
0.72
-1.57
-1.40
Partially enclosed
-1.66
-1.23

0.891.06
0.72
-2.00-2.59
-1.49-1.62

Partially enclosed
1.23
1.150.89
-1.49-2.76
-1.32

Cnet FACTOR

Roof elements and slopes
Enclosed
Partially enclosed
Monosloped configurations at ridges, eaves and rakes (Zone 2)
Flat
10 square feet or less 0.49
0.81
Positive
100 square feet or
0.41
0.72
more
10 square feet or less -1.51
-1.83
Negative
100 square feet or
-1.43
-1.74
more
Tall flat topped roofs h > 60 feet
Enclosed
Partially enclosed
Flat
10 square feet or less -2.11
-2.42
Negative
500 square feet or
-1.51
-1.83
more
Gable or hipped configurations at corners (Zone 3) See ASCE 7 Figure 30.4-2B Zone 3
Flat
Enclosed
Partially enclosed
10 square feet or less 0.580.75
0.891.06
Positive
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Positive

100 square feet or
0.41
0.72
more
10 square feet or less -2.53-3.21
-2.85-3.53
Negative
100 square feet or
-1.85-1.62
-2.17-2.00
more
Overhang for Slope Flat
3. Components and
10 square feet or less -3.15-4.15
cladding in areas of
Negative
100 square feet or
-2.13-2.28
discontinuity—roofs
more
and overhangs
6:12 (27°)
10 square feet or less 0.92
1.23
Positive
100 square feet or
0.830.58
1.150.89
more
10 square feet or less -1.17-3.21
-1.49-3.53
Negative
100 square feet or
-1.00
-1.32
more
Overhang for 6:12 (27°)
Enclosed
Partially enclosed
10 square feet or less -1.70-3.89
Negative
100 square feet or
-1.53-1.68
more
Monosloped Configurations at corners (Zone 3) See ASCE 7 Figure 30.4-5B Zone 3
Flat
10 square feet or less 0.49
0.81
Positive
100 square feet or
0.41
0.72
more
10 square feet or less -2.62
-2.93
Negative
100 square feet or
-1.85
-2.17
more
Tall flat topped roofs h > 60 feet
Enclosed
Partially enclosed
Flat
10 square feet or less -2.87
-3.19
Negative
500 square feet or
-2.11
-2.42
more
4. Components and
Wall Elements: h ≤ 60 feet (Zone 4) ASCE 7
Enclosed
Partially enclosed
cladding not in areas Figure 30.4-1
of discontinuity—walls
10 square feet or less 1.00
1.32
and parapets
Positive
500 square feet or
(continued)
0.75
1.06
more
10 square feet or less -1.09
-1.40
Negative
500 square feet or
-0.83
-1.15
more
Wall Elements: h > 60 feet (Zone 4) See ASCE 7 Figure 30.6-1 Zone 4
20 square feet or less 0.92
1.23
Positive
500 square feet or
0.66
0.98
more
STRUCTURE OR
PART THEREOF

DESCRIPTION

Cnet FACTOR

20 square feet or less
-0.92
4. Components and Negative
500 square feet or more
-0.75
cladding not in areas
Parapet Walls
of discontinuity—walls
Positive
2.87
and parapets
Negative
-1.68
Wall elements: h ≤ 60 feet (Zone 5) ASCE 7
Enclosed
Figure 30.4-1
10 square feet or less
1.00
Positive
500 square feet or more
0.75
10 square feet or less
-1.34
Negative
500 square feet or more
-0.83
5. Components and Wall elements: h > 60 feet (Zone 5) See ASCE 7 Figure 30.6-1 Zone 4
cladding in areas of Positive
20 square feet or less
0.92
discontinuity—walls
and parapets
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and

parapets
Negative

500 square feet or more
20 square feet or less
500 square feet or more

Parapet walls
Positive
Negative

0.66
-1.68
-1.00

0.98
-2.00
-1.32

3.64
-2.45

3.95
-2.76

2
For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929m , 1 degree = 0.0175 rad.
a. Linear interpolation between values in the table is permitted.
b. Some C net values have been grouped together. Less conservative results may be obtained by applying ASCE 7
provisions.
Reason: Full scale testing and wind tunnel testing has shown that for low-rise buildings the roof pressures coefficients have
been non-conservative for the past editions of the code. The values in ASCE 7-16 have been corrected and thus the values in
Table 1609.6.2 need to be adjusted to match the ASCE 7-16 values.
Cost Impact: Will increase the cost of construction
Initial roof construction and roofing costs will increase but overall repair costs following major wind events will be decreased.
The layout of this portion of the table has been formatted to match the remaining portions of the table from the 2015 IBC. This
formatting leads to very conservative desifn values being utilized as compared to the ASCE 7-16 figures for the various wind
zones specified in ASCE 7-16.
S109-16 :
1609.6.2SCOTT12744
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal updates the IBC alternative all heights provisions for coordination with the latest edition of the
referenced standard, ASCE 7, which was updated in ADM84-16
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S109-16

2016 ICC PUBLIC COMMENT AGENDA

Page 2280

S110-16
IBC: 1611.1, 1611.2.
Proposed Change as Submitted
Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS , representing SELF (jgoupil@asce.org)
2015 International Building Code
Revise as follows:
1611.1 Design rain loads. Each portion of a roof shall be designed to sustain the load of rainwater that will accumulate on it if
as per the primary drainage system for that portion is blocked plus the uniform load caused by water that rises above the inlet
requirements of the secondary drainage system at its design flow Chapter 8 of ASCE 7. The design rainfall shall be based on
the 100-year 15-minute duration event, which is twice the 100-year hourly rainfall rate indicated in Figure 1611.1, or on other
rainfall rates determined from approved local weather data.
R = 5.2( ds + dh ) (Equation 16-36)
For SI: R = 0.0098(ds + dh)
where:
Additional depth of water on the
undeflected roof above the inlet of
= secondary drainage system at its design
dh flow (i.e., the hydraulic head), in inches
(mm).
Depth of water on the undeflected roof
up to the inlet of secondary drainage
= system when the primary drainage
ds system is blocked (i.e., the static head),
in inches (mm).
Rain load on the undeflected roof, in psf
(kN/m 22 ). When the phrase
"undeflected roof" is used, deflections
=
from loads (including dead loads) shall
R
not be considered when determining the
amount of rain on the roof.
1611.2 Ponding instability. Susceptible bays of roofs shall be evaluated for ponding instability in accordance with Section 8.4
Chapter 7 and Chapter 8 of ASCE 7.
Reason: This proposed changes to Section 1611 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures
(ASCE 7-16).
The proposed changes to secondary (overflow) system design harmonizes the roof load design for the structure with the
expectations for the design of the roof drainage system. This proposal coordinate the IBC with the referenced loading standard
ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures, which was updated to be
consistent with the International Plumbing Code provisions. The changes provide a basis for the design mean reoccurrence
interval and duration for determining the Hydraulic Head (dh). Currently the IBC requires the calculation of dh; however, the
code does not state the design storm (mean reoccurrence interval and duration) for determining the design rain load (depth of
water on the undeflected roof) and it has led some confusion. Typical design values for plumbing systems have been between
15 minute and 60 minutes; the 1995 International Plumbing Code (IPC) first used the 100-year / 60-minute duration for the
design of the primary drainage system and 2 times the flow rate from the 100-year / 60-minute duration storm for the design of
the secondary drainage system.
The use of twice the flow rate of the 1-hour duration is close to the design intensity for the 15 minute duration storm. The IPC
also used a 15-minute duration rainfall event for the design of roof drainage systems. The basis for the use of a 1-hour duration
storm is unclear – the critical duration for most roof geometries is closer to 15 minutes. Graber (2009) provides guidance for
determining the critical duration and the paper advises against the use of the 1-hour duration storm for the design of the
primary and secondary drainage system in hopes of handling the critical short-duration rainfall event.
ASCE 7 does not provide rainfall data or maps for determining the rainfall rate. The best source currently is the National
Oceanic and Atmospheric Administration (NOAA's) National Weather Service Precipitation Frequency Data Server Hydrometerorological Design Studies Center (http://hdsc.nws.noaa.gov/hdsc/pfds/index.html)
(http://hdsc.nws.noaa.gov/hdsc/pfds/index.html)) for precipitation intensity (inches per hour) based on the 100-year mean reoccurrence interval.
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Graber, S. D. (2009). "Rain loads and flow attenuation on roofs." J. Architectural Eng., 15(3), 91–101.

Cost Impact: Will increase the cost of construction
The proposed changes may impact the design of roofs where the secondary (overflow) system was previously based on an
unconservative hydraulic head from a lower rainfall intensity. The changes harmonizes the roof load design for the structure
with the expectations for the design of the roof drainage system. This proposal coordinate the IBC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures, which was updated to
be consistent with the International Plumbing Code provisions. ASCE 7 will be updated from the 2010 edition to the 2016
edition as an Administrative Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on the technical changes. The document designated ASCE 7-16 Minimum Design Loads and Associated Criteria for
Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public
Comment Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org.)

S110-16 : 1611.1GOUPIL12688
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This code change updates the IBC rain load criteria for consistency with the latest edition of the referenced
standard, ASCE 7, which was updated in ADM94-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jennifer Goupil, American Society of Civil Engineers (ASCE), representing American Society of Civil
Engineers (ASCE) (jgoupil@asce.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1611.1 Design rain loads. Each portion of a roof shall be designed to sustain the load of rainwater as per the requirements of
Chapter 8 of ASCE 7. The design rainfall shall be based on the 100-year 15-minute duration event, which is twice the 100-year
hourly rainfall rate indicated in Figure 1611.1, or on other rainfall rates determined from approved local weather data.
Alternatively, a design rainfall of twice the 100-year hourly rainfall rate indicated in Figure 1611.1 shall be permitted.
R = 5.2( ds + dh ) (Equation 16-36)
For SI: R = 0.0098(ds + dh)
where:
Additional depth of water on the
undeflected roof above the inlet of
= secondary drainage system at its design
dh flow (i.e., the hydraulic head), in inches
(mm).
Depth of water on the undeflected roof
up to the inlet of secondary drainage
= system when the primary drainage
ds system is blocked (i.e., the static head),
in inches (mm).
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Rain load on the undeflected roof, in psf
(kN/m 2 ). When the phrase "undeflected
roof" is used, deflections from loads
= (including dead loads) shall not be
R
considered when determining the
amount of rain on the roof.

Commenter's Reason: This clarification is made at request of the structural committee. The reason for the proposed change
is that the phase "which is twice the 100-year hourly rainfall rate" that was added in the original proposal is explanatory
information as stated and not written in appropriate code language. By removing the phase and adding it as an alternative in a
separate sentence, the data within Figure 1611.1 is permitted to be used without compromising the code requirement for
design rainfall.
S110-16
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S112-16
IBC: 1613.3.3.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Delete without substitution:
TABLE 1613.3.3 (2)
VALUES OF SITE COEFFICIENT FVa
SITE CLASS
A
B
C
D
E
F
a.
b.

MAPPED SPECTRAL RESPONSE ACCELERATION AT 1-SECOND PERIOD
S 1 ≤ 0.1
S 1 = 0.2
S 1 = 0.3
S 1 = 0.4
0.8
0.8
0.8
0.8
1.0
1.0
1.0
1.0
1.7
1.6
1.5
1.4
2.4
2.0
1.8
1.6
3.5
3.2
2.8
2.4
Note b
Note b
Note b
Note b

S 1 ≥ 0.5
0.8
1.0
1.3
1.5
2.4
Note b

Use straight-line interpolation for intermediate values of mapped spectral response acceleration at 1-second period, S 1.
Values shall be determined in accordance with Section 11.4.7 of ASCE 7.
TABLE 1613.3.3 (1)
VALUES OF SITE COEFFICIENT Fa a

SITE CLASS
A
B
C
D
E
F
a.
b.

MAPPED SPECTRAL RESPONSE ACCELERATION AT SHORT PERIOD
Ss ≤ 0.25
Ss = 0.50
Ss = 0.75
Ss = 1.00
0.8
0.8
0.8
0.8
1.0
1.0
1.0
1.0
1.2
1.2
1.1
1.0
1.6
1.4
1.2
1.1
2.5
1.7
1.2
0.9
Note b
Note b
Note b
Note b

Ss ≥ 1.25
0.8
1.0
1.0
1.0
0.9
Note b

Use straight-line interpolation for intermediate values of mapped spectral response acceleration at short period, S s .
Values shall be determined in accordance with Section 11.4.7 of ASCE 7.

Reason: Tables 1613.3.3(1)(2) are no longer applicable, because "MAPPED SPECTRAL RESPONSE ACCELERATIONS AT
SHORT PERIOD / AT 1-SECOND PERIOD are no longer a part of this code.
Soil Site Factors will be handled separately, in the manner consistent with previous practice, as in the 1997 Uniform Building
Code. This will create a more physical and logical basis for an important consideration in the engineering design processl.
References:
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0
1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
Robert E. Bachman and David R. Bonneville (2000)
The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa

Bibliography: See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
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Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

Cost Impact: Will increase the cost of construction
Will increase the cost of construction
Will, in some cases, not increase the cost of construction
Will, in some cases, increase the cost of construction
Since the mapped maximum considered earthquake spectral response accelerations can fluctuate up-or-down between map
editions, this could effect cost accordingly, but I estimate that this would be minor.
This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.
And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost of
a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.
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S112-16 : 1613BELA12959
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Ss and S1 are not shown as deleted so it be wrong to delete the parameters Fa and Fv as proposed.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is not an argument, but simply a statement of the Logical Fallacy of STRAW MAN.
"The Straw Man fallacy is committed when a person simply ignores a person's actual position and substitutes a distorted,
exaggerated or misrepresented version of that position. This sort of "reasoning" has the following pattern:
1. Person A has position X.
2. Person B [Committee Reason] presents position Y (which is a distorted version of X).
3. Person B [Committee Reason] attacks position Y.
4. Therefore X is false/incorrect/flawed.
This sort of 'reasoning' is fallacious because attacking a distorted version of a position simply does not constitute an attack on
the position itself. One might as well expect an attack on a poor drawing of a person to hurt the person."
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Per Reason Statement of S112-16 "Tables 1613.3.3(1)(2) are no longer applicable, because "MAPPED SPECTRAL
RESPONSE ACCELERATIONS AT SHORT PERIOD [Ss] / AT 1-SECOND PERIOD [S1] are no longer a part of this code."
This is fully explained in S118-16, wherein the RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER)
GROUND MOTION RESPONSE ACCELERATIONSMaps are deleted, in favor of newly substituted alternative maps for
seismic design.
This recently published article Reality Check: Seismic Hazard Models You CanTrust provides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
– namely because the "current probabilistic methods to quantify earthquake hazards have serious problems."
https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-check-seismichazard-models-you-can-trust)

Bibliography: ASCE 7 and SEI Standards
http://www.asce.org/structural-engineering/asce-7-and-sei-standards/ (http://www.asce.org/structural-engineering/asce-7-andsei-standards/)
https://www.amazon.com/Minimum-Design-Loads-Buildings-Structures/dp/0784410852 (https://www.amazon.com/MinimumDesign-Loads-Buildings-Structures/dp/0784410852)
click on ASCE 7 cover icon for a preview, including liability disclaimer statement
Response Assessment [Cost Breakdown] of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Response Assessment [Cost Breakdown] of Nonstructural Building Elements, PEER
Report 2003/05, Pacific Earthquake Engineering Research Center, U.C. Berkeley, 96 p.
http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
(http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf)
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012). Performance of Nonstructural
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Components during the 27 February 2010 Chile Earthquake, Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi: http://dx.doi.org/10.1193/1.4000032 (http://dx.doi.org/10.1193/1.4000032)
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
(http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032)
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). Low -Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions, J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630 (http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630)
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
(http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630)
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf (http://www.disclosuresource.com/downloads/earthquake.pdf)
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html (http://www.earthquakesafety.com/earthquake-retrofittingfaq.html)
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
(https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf)
Earthquake Architecture website
http://www.iitk.ac.in/nicee/w cee/article/14_05-06-0185.PDF (http://www.iitk.ac.in/nicee/w%20cee/article/14_05-06-0185.PDF)
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
http://www.nehrp.gov/pdf/NIST%20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquakeResistantConstructioninMemphisTennessee.pdf (http://www.nehrp.gov/pdf/NIST%20GCR%2014-91726_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf)
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html (http://shop.iccsafe.org/1988-uniform-building-codedownload-1.html)
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0 (http://www.amazon.com/Uniform-BuildingCode-1988-Edition/dp/B003EB5BB0)
1990 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
(http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition)
1999 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
SEAOC Seismology Committee. Recommended Lateral Force Requirements and Commentary (Blue Book), Structural
Engineers Association of California (SEAOC), Seventh Edition, Sacramento, California, 1999.
http://www.buildersbook.com/000S99.html (http://www.buildersbook.com/000S99.html)
SEAOC Blue Book - Seismic Design Recommendations Preface to the Online Edition
SEAOC Seismology Committee (2006). "Preface to the Online Edition," February, 2007, The SEAOC Blue Book: Seismic
Design Recommendations, Structural Engineers Association of California, Sacramento, CA. Accessible via the World Wide Web
at: http://www.seaoc.org/bluebook/index.html (http://www.seaoc.org/bluebook/index.html)
http://seaoc.org/system/files/product/efiles/001010Preface.pdf (http://seaoc.org/system/files/product/efiles/001010Preface.pdf)
Building Codes, Standards and Resource Documents: A Status Report
S.K. Ghosh (2002). Building Codes, Standards and Resource Documents: A Status Report, PCI Journal, March-April 2002, p.
96-98.
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http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf
(http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf)
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
(http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html)
The Seismic Provisions of the 1997 Uniform Building Code
Robert E. Bachman and David R. Bonneville (2000). Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa
(http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa)
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S113-16
IBC: 1613.1.
Proposed Change as Submitted
Proponent : James Bela, self, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Revise as follows:
1613.1 Scope. Every structure, and portion thereof, including nonstructural components that are permanently attached to
structures and their supports and attachments, shall be designed and constructed to resist the effects of earthquake motions in
accordance with ASCE 7, excluding Chapter 14 and Appendix 11A. The seismic design category for a structure is permitted to
be determined in accordance with Section 1613 or ASCE 7.
Exceptions:
1. Detached one- and two-family dwellings, assigned to Seismic Design Category A, B or C, or located where the mapped
short-period spectral response acceleration, SS, is less than 0.4 g.
1. The seismic force-resisting system of wood-frame buildings that conform to the provisions of Section 2308 are not
required to be analyzed as specified in this section.
2. Agricultural storage structures intended only for incidental human occupancy.
3. Structures that require special consideration of their response characteristics and environment that are not addressed
by this code or ASCE 7 and for which other regulations provide seismic criteria, such as vehicular bridges, electrical
transmission towers, hydraulic structures, buried utility lines and their appurtenances and nuclear reactors.
Reason: SDCs do not realistically reflect the Magnitudes of earthquakes that may impact said "Detached one- and two-family
dwellings," nor their associated real intensities of shaking (accelerations and velocities, including pga and pgv); (2) the contour
seismic hazard-model maps, upon which the assigned SDCs are determined, are (a) numerical creations without physical
reality; (b) mathematically flawed and incorrect (because a dimensionless number, the probability in one year, is arbitrarily
assigned dimensional terms of "per yr." or annual frequency – leading to the improperly applied notion of a so-called
earthquake "return period" as the basis on assigning earthquake design loads; and (c) non-stable between iterative cycles of
creations (sometimes varying 25-30% between issues; and (d) SS or Spectral Response Acceleration is both confusing,
misunderstood, and most certainly incorrectly interpreted or understood by all of the vast entities (state decision makers, code
officials, design professionals, contractors and probably even the preponderance of ICC Committee members as well as
Hearings attendees!
For example, see TAKE ME HOME SEISMIC LOADS
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Cost breakdown of office buildings, hotels and hospitals

Bibliography: Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032 (http://dx.doi.org/10.1193/1.4000032)
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
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Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0
1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
Robert E. Bachman and David R. Bonneville (2000)
The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February 2000, Vol. 16, No. 1, pp.
85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa

Cost Impact: Will not increase the cost of construction
This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.
And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost
of a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
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In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.

S113-16 : 1613.1BELA11816
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed deletion of the exception for detached one- and two-family dwellings was not substantiated.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay
Crandell
The Committee Reason for Disapproval is not an argument, but simply a statement of the Logical Fallacy of STRAW MAN.
"The Straw Man fallacy is committed when a person simply ignores a person's actual position and substitutes a distorted,
exaggerated or misrepresented version of that position. This sort of "reasoning" has the following pattern:
1. Person A has position X.
2. Person B [Committee Reason] presents position Y (which is a distorted version of X).
3. Person B [Committee Reason] attacks position Y.
4. Therefore X is false/incorrect/flawed.
This sort of 'reasoning' is fallacious because attacking a distorted version of a position simply does not constitute an attack on
the position itself. One might as well expect an attack on a poor drawing of a person to hurt the person."
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Since "SDCs [seismic design categories] do not realistically reflect the Magnitudes of earthquakes that may impact said
"Detached one- and two-family dwellings," nor the associated real intensities of shaking (accelerations and velocities, including
pga and pgv), per Reason Statement; and further, since SS is being deleted, per S118-16 – therefore, exception 1 is no
longer applicable. Further substantiation was provided by the reference to Take Me Home . . . Seismic Loads! - shown here
below:
TAKE ME HOME . . . SEISMIC LOADS!
[The M 5.8 2011 Virginia earthquake occurred on August 23 at 1:51:04 p.m. local time in the Piedmont region of the US state of
Virginia. The epicenter, in Louisa County, was 61 km (38 mi) northwest of Richmond and 8 km (5 mi) south-southwest of the
town of Mineral.]
I haven't seen anything regarding Site Class, for Mineral or Louisa VA, as well as the estimated epicentral region of Central
Virginia's Piedmont? Cuckoo seems to be the closest built environment to the epicenter (with still an uncertainty: horizontal +/2.3 km (1.4 miles); depth +/- 3.1 km (1.9 miles)). No one has officially designated this as the CUCKOO Earthquake. But read
below and see if, perhaps, that term might be better reserved for USGS seismic hazard mapping and U.S. Building Code
requirements in both the Central Virginia Seismic Zone and in other known and active seismic zones throughout the Central
and Eastern U.S. (CEUS)?
Also, the MMI intensity of earthquake ground shaking (VII - VIII at the estimated epicentral location) was more correctly
indicative of SDC D. [ http://www.nibs.org/client/assets/files/bssc/P749/P-749_Chapter5.pdf
(http://www.nibs.org/client/assets/files/bssc/P749/P-749_Chapter5.pdf)]
[ https://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/BSSC/P-749_Chapter5.pdf
(https://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/BSSC/P-749_Chapter5.pdf) ]
Since 2000, the USGS Seismic Hazard Maps have continued to lower the hazard [SDS = SDS design earthquake spectral
response accelerations:
SS = 0.31g (1997) (2000); 0.26g (2003); 0.22g (2009)
SCB: SDS = 0.21g (1997) (2000); 0.17g (2003); 0.15g (2009).
SCC: SDS = 0.25g (1997) (2000); 0.20g (2003); 0.17g (2009).
SCD: SDS = 0.32g (1997) (2000); 0.27g (2003); 0.23g (2009).],
making building code earthquake provisions less safe regarding both public safety and economic well-being.
These numbers translate to about a 30% decline in design strength (from a low number to an even lower number) in just the
last decade! ( for the SDS "Design Earthquake Spectral Response Acceleration Parameter"). A 33% increase in design strength
used to be the difference between Seismic Zone 3 and Seismic Zone 4 requirements!
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For Site Class B, this now makes the epicentral region of this M 5.8 Virginia (Cuckoo) earthquake Seismic Design Category A
(SDC A) - the same as Florida and Michigan (which have no active seismic zones or geologic evidence of mountain building).
http://www.dmme.virginia.gov/DMR3/Va_5.8_earthquake.shtml
https://www.dmme.virginia.gov/dgmr/earthquake2011.shtml (https://www.dmme.virginia.gov/dgmr/earthquake2011.shtml)
This "minor" earthquake now seems to be amongst the most widely felt earthquakes in U.S. history. ( i.e., "ever!") -- "Felt
strongly in much of central Virginia and southern Maryland. Felt throughout the eastern US from central Georgia to central
Maine and west to Detroit, Michigan and Chicago, Illinois. Felt in many parts of southeastern Canada from Montreal to
Windsor." Source USGS
Clearly we are no longer in Florida, Michigan . . . or even in Kansas any more!
Too many (a) unsafe conditions and (b) brittle-failure-mode susceptible building products are allowed in the low SDC's A, B,
and C - and it defies both logic, engineering judgment, common sense, as well as the professional responsibility of our
combined professions. I doubt if any of the brick veneer that separated during this M 5.8 Virginia earthquake would have even
been required to be adequately attached for earthquake (lateral force) resistance in these SDC's of A,B and C?
Remember: "The buck stops shear!"
West Virginia, Mountain Mama . . . Take Me Home . . . Seismic Loads!" . . . . because
http://www.youtube.com/watch?v=oN86d0CdgHQ
"We have nothing to fear but veneer itself!"

"All sciences are vain and full of errors that are not born of Experience, the mother of all Knowledge."
- Leonardo DaVinci
This recently published article Reality Check: Seismic Hazard Models You Can Trust provides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
– namely because the "current probabilistic methods to quantify earthquake hazards have serious problems."
https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-check-seismichazard-models-you-can-trust)

Bibliography: ASCE 7 and SEI Standards
http://www.asce.org/structural-engineering/asce-7-and-sei-standards/ (http://www.asce.org/structural-engineering/asce-7-andsei-standards/)
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https://www.amazon.com/Minimum-Design-Loads-Buildings-Structures/dp/0784410852 (https://www.amazon.com/MinimumDesign-Loads-Buildings-Structures/dp/0784410852)
click on ASCE 7 cover icon for a preview, including liability disclaimer statement
Response Assessment [Cost Breakdown] of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Response Assessment [Cost Breakdown] of Nonstructural Building Elements, PEER
Report 2003/05, Pacific Earthquake Engineering Research Center, U.C. Berkeley, 96 p.
http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
(http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf)
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012). Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake, Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi: http://dx.doi.org/10.1193/1.4000032 (http://dx.doi.org/10.1193/1.4000032)
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
(http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032)
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). Low -Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions, J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630 (http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630)
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
(http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630)
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf (http://www.disclosuresource.com/downloads/earthquake.pdf)
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html (http://www.earthquakesafety.com/earthquake-retrofittingfaq.html)
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
(https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf)
Earthquake Architecture website
http://www.iitk.ac.in/nicee/w cee/article/14_05-06-0185.PDF
(http://www.iitk.ac.in/nicee/w%20cee/article/14_05-06-0185.PDF)
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
http://www.nehrp.gov/pdf/NIST%20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquakeResistantConstructioninMemphisTennessee.pdf (http://www.nehrp.gov/pdf/NIST%20GCR%2014-91726_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf)
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html (http://shop.iccsafe.org/1988-uniform-building-codedownload-1.html)
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0 (http://www.amazon.com/Uniform-BuildingCode-1988-Edition/dp/B003EB5BB0)
1990 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
(http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition)
1999 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
SEAOC Seismology Committee. Recommended Lateral Force Requirements and Commentary (Blue Book), Structural
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Engineers Association of California (SEAOC), Seventh Edition, Sacramento, California, 1999.
http://www.buildersbook.com/000S99.html (http://www.buildersbook.com/000S99.html)
SEAOC BLUE BOOK - Seismic Design Recommendations Preface to the Online Edition
SEAOC Seismology Committee (2006). "Preface to the Online Edition," February, 2007, The SEAOC Blue Book: Seismic
Design Recommendations, Structural Engineers Association of California, Sacramento, CA. Accessible via the World Wide Web
at: http://www.seaoc.org/bluebook/index.html
http://seaoc.org/system/files/product/efiles/001010Preface.pdf (http://seaoc.org/system/files/product/efiles/001010Preface.pdf)
Building Codes, Standards and Resource Documents: A Status Report
S.K. Ghosh (2002). Building Codes, Standards and Resource Documents: A Status Report, PCI Journal, March-April 2002, p.
96-98.
http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf
(http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf)
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
(http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html)
The Seismic Provisions of the 1997 Uniform Building Code
Robert E. Bachman and David R. Bonneville (2000). The Seismic Provisions of the 1997 Uniform Building Code, Earthquake
Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa
(http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa)
Seismic Design Categories
https://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/BSSC/P-749_Chapter5.pdf
(https://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/BSSC/P-749_Chapter5.pdf)
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S114-16
IBC: 1613.1, 1613.3.2, 1613.3.3, 1613.4, 1613.4.1, 1613.5, 1613.5.1, 1613.6.
Proposed Change as Submitted
Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS , representing SELF (jgoupil@asce.org)
2015 International Building Code
Revise as follows:
1613.1 Scope. Every structure, and portion thereof, including nonstructural components that are permanently attached to
structures and their supports and attachments, shall be designed and constructed to resist the effects of earthquake motions in
accordance with ASCE 7, excluding Chapter 14 11, 12, 13, 15, 17, and Appendix 11A 18, as applicable. The seismic design
category for a structure is permitted to be determined in accordance with Section 1613 or ASCE 7.
Exceptions:
1. Detached one- and two-family dwellings, assigned to Seismic Design Category A, B or C, or located where the
mapped short-period spectral response acceleration, SS, is less than 0.4 g.
2. The seismic force-resisting system of wood-frame buildings that conform to the provisions of Section 2308 are not
required to be analyzed as specified in this section.
3. Agricultural storage structures intended only for incidental human occupancy.
4. Structures that require special consideration of their response characteristics and environment that are not
addressed by this code or ASCE 7 and for which other regulations provide seismic criteria, such as vehicular
bridges, electrical transmission towers, hydraulic structures, buried utility lines and their appurtenances and
nuclear reactors.
1613.3.2 Site class definitions. Based on the site soil properties, the site shall be classified as Site Class A, B, C, D, E or F in
accordance with Chapter 20 of ASCE 7.
Where the soil properties are not known in sufficient detail to determine the site class, Site Class D , subjected to
the requirements of Section 1613.3.3, shall be used unless the building officialbuilding official or geotechnical data determines
that Site Class E or F soils are present at the site.
For situations in which site investigations, performed in accordance with Chapter 20 of ASCE 7, reveal rock conditions
consistent with Site Class B, but site-specific velocity measurements are not made, the site coefficients Fa and Fvshall be
taken at unity (1.0).
1613.3.3 Site coefficients and adjusted maximum considered earthquake spectral response acceleration
parameters. The maximum considered earthquake spectral response acceleration for short periods, SMS, and at 1-second
period, SM1, adjusted for site class effects shall be determined by Equations 16-37 and 16-38, respectively:
SMS = FaSs (Equation 16-37)
SM1 = FvS1 (Equation 16-38)
but SMS shall not be taken less than SM1 except when determining Seismic Design Category in accordance with Section
1613.3.5.
where:
Site coefficient defined in Table
Fa =
1613.3.3(1).
Site coefficient defined in Table
Fv =
1613.3.3(2).
The mapped spectral
accelerations for short periods
SS =
as determined in Section
1613.3.1.
The mapped spectral
accelerations for a 1-second
S1 =
period as determined in Section
1613.3.1.
Where Site Class D is selected as the default site class per Section 1613.3.2, the value of Fa shall not be less than 1.2.
Where the simplified design procedure of ASCE 7 Section 12.14 is used, the value of Fa shall be determined in accordance
with ASCE 7 Section 12.14.8.1, and the values of Fv , SMS, and SM1 need not be determined.
Site coefficient defined in Table
1613.3.3(1).
Site coefficient defined in Table
Fv =
1613.3.3(2).
Fa =
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The mapped spectral
accelerations for short periods
SS =
as determined in Section
1613.3.1.
The mapped spectral
accelerations for a 1-second
S1 =
period as determined in Section
1613.3.1.
TABLE 1613.3.3 (2)
VALUES OF SITE COEFFICIENT FVa
SITE CLASS

A
B
C
D
E
F

MAPPED RISK TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) SPECTRAL RESPONSE
ACCELERATION PARAMETER AT 1-SECOND PERIOD
S 1 ≤ 0.1
S 1 = 0.2
S 1 = 0.3
S 1 = 0.4
S 1 >== 0.5
S1>=0.6
0.8
0.8
0.8
0.8
0.8
0.8
0.81.0
0.81.0
0.81.0
0.81.0
0.8 1.0
0.8
1.51.7
1.51.6
1.5
1.51.4
1.51.3
1.4
2.4
2.2c 2.0
2.0c1.8
1.9c1.6
1.8c1.5
1.7c
c
c
c
c
4.23.5
3.3 3.2
2.8
2.4
2.2 2.4
2.0c
Note b
Note b
Note b
Note b
Note b
Note b

a.

Use straight-line interpolation for intermediate values of mapped spectral response acceleration at 1-second period, S 1 .

b.
c.

Values shall be determined in accordance with Section 11.4.7 of ASCE 7.
See requirements for site-specific ground motions in Section 11.4.7 of ASCE 7.
TABLE 1613.3.3 (1)
VALUES OF SITE COEFFICIENT Fa a

SITE CLASS
A
B
C
D
E
F
a.
b.

MAPPED RISK-TARGETED MACIMUM CONSIDERED EARTHQUAKE (MCER) SPECTRAL RESPONSE
ACCELERATION PARAMETER AT SHORT PERIOD
Ss ≤ 0.25
Ss = 0.50
Ss = 0.75
Ss = 1.00
Ss≥ = 1.25
Ss ≥ 1.5
0.8
0.8
0.8
0.8
0.8
0.8
0.91.0
0.91.0
0.91.0
0.91.0
0.91.0
0.9
1.3 1.2
1.31.2
1.21.1
1.21.0
1.21.0
1.2
1.6
1.4
1.2
1.1
1.0
1.0
2.4 2.5
1.7
1.31.2
Note b0.9
Note b0.9
Note b
Note b
Note b
Note b
Note b
Note b
Note b

Use straight-line interpolation for intermediate values of mapped spectral response acceleration at short period, S s .
Values shall be determined in accordance with Section 11.4.7 of ASCE 7.

Delete without substitution:
1613.4 Alternatives to ASCE 7. The provisions of Section 1613.4 shall be permitted as alternatives to the relevant
provisions of ASCE 7.
1613.4.1 Additional seismic force-resisting systems for seismically isolated structures. Add the following exception to
the end of Section 17.5.4.2 of ASCE 7:
Exception: For isolated structures designed in accordance with this standard, the structural system limitations including
structural height limits, in Table 12.2-1 for ordinary steel concentrically braced frames (OCBFs) as defined in Chapter 11
and ordinary moment frames (OMFs) as defined in Chapter 11 are permitted to be taken as 160 feet (48 768 mm) for
structures assigned to Seismic Design Category D, E or F, provided that the following conditions are satisfied:
1. The value of RI as defined in Chapter 17 is taken as 1.
2. For OMFs and OCBFs, design is in accordance with AISC 341.
1613.5 Amendments to ASCE 7. The provisions of Section 1613.5 shall be permitted as an amendment to the relevant
provisions of ASCE 7.
1613.5.1 Transfer of anchorage forces into diaphragm. Modify ASCE 7 Section 12.11.2.2.1 as follows:
12.11.2.2.1 Transfer of anchorage forces into diaphragm. Diaphragms shall be provided with continuous ties or struts between
diaphragm chords to distribute these anchorage forces into the diaphragms. Diaphragm connections shall be positive,
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mechanical or welded. Added chords are permitted to be used to form subdiaphragms to transmit the anchorage forces to the
main continuous cross-ties. The maximum length-to-width ratio of a wood, wood structural panel or untopped steel deck
sheathed structural subdiaphragm that serves as part of the continuous tie system shall be 2.5 to 1. Connections and
anchorages capable of resisting the prescribed forces shall be provided between the diaphragm and the attached components.
Connections shall extend into the diaphragm a sufficient distance to develop the force transferred into the diaphragm.
1613.6 Ballasted photovoltaic panel systems. Ballasted, roof-mounted photovoltaic panel systems need not be rigidly
attached to the roof or supporting structure. Ballasted non-penetrating systems shall be designed and installed only on roofs
with slopes not more than one unit vertical in 12 units horizontal. Ballasted nonpenetrating systems shall be designed to resist
sliding and uplift resulting from lateral and vertical forces as required by Section 1605, using a coefficient of friction determined
by acceptable engineering principles. In structures assigned to Seismic Design Category C, D, E or F, ballasted
nonpenetrating systems shall be designed to accommodate seismic displacement determined by nonlinear response-history
analysis or shake-table testing, using input motions consistent with ASCE 7 lateral and vertical seismic forces for nonstructural
components on roofs.
Reason:
This proposal is a coordination proposal to bring the 2018 IBC up to date with the provisions of the 2016 edition of ASCE 7
Minimum Design Loads and Associated Criteria for Buildings and Other Structures (ASCE 7-16).
Section 1613.1 Scope - These proposed changes reflect the current provisions within ASCE 7-16, Appendix 11A was removed
and instead of excluding any particular chapters, this proposed change call out the primary ASCE 7 chapters that charge
specific parts of the design process. These chapters, in turn, reference other ASCE 7 Sections, other ASCE 7 Chapters,m and
other standards for portions of the requirements. All needed provisions of ASCE 7 are incorporated, including ground motions.
Section 1613.3.3.3 Site coefficient and adjusted maximum consider earthquake spectral response
acceleration parameters - The site coefficients contained in the IBC date back to studies performed in the early 1990. These
site coefficients were inherently tied to the attenuation relationships that we used by USGS to develop the MCE spectral
acceleration maps used by the code in that era. The USGS maps contained in the 2010 edition of the ASCE 7 as well as IBC
2012 and th 2015 based on an updated set of attenuation relationships known as the NGA equations. The old site class
coefficients are not appropriate for use with ground motions derived using the NGA equations. Note that a separate proposal
has been submitted by the Building Seismic Safety Council's (BSSC) Code Resource Support Committee (CRSC) to update
the maps, based on those contained in the 2014 National Hazard Reduction Program (NEHRP) Provision and also ASCE 716. These updated maps also based on the NGA equations.
The BSSC Provisions Update Committee (PUC) performed extensive stud of the appropriate site class coefficients to
use with the NGA-derived ground motions and adopted the values introduced into Tables 1613.3.3(1) and 1613.3.3(2) in
this proposal into the 2014 NEHRP Provisions. ASCE 7-16 subsequently adopted these updated values. This proposal brings
the IBC into uniformity with the NEHRP Provisions and ASCE 7 and deletes the incorrect coefficients that are contained in IBC
2012 and 2015.
Section 1613.3.4 Design spectral response acceleration parameters - In developing the updated site class coefficients
contained in the updated Tables 1613.3.3(1) and 1613.3.3(2), BSSC discovered that the standard spectral shape derived using
the SDS and SD1 parameters is unconservative for the design of long period buildings (T > 1 second) located on Site Class D
or softer sites, when the seismic hazard is dominated by large magnitude earthquakes. this proposal adopts language
developed by the BSSC PUC for the 2014 NEHRP Provisions and adopted by ASCE 7-16 that requires the use of site-specific
spectra to represent ground motions for such buildings.
Section 1613.4 Alternatives to ASCE 7 - The proposed changes deletes the provisions in IBC because this material is
now included in the 2016 edition of ASCE 7.
Section 1613.5 Amendments to ASCE 7 - The proposed changes deletes the provisions in the IBC because this material is
now included in the 2016 edition of ASCE 7.

Cost Impact: Will not increase the cost of construction
The proposed changes will not impact the cost of construction. This proposal coordinates the IBC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7 will be updated
from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on the technical changes. The document designated ASCE 7-16 Minimum Design Loads and Associated Criteria
for Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public
Comment Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).
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S114-16 : 1613.1GOUPIL12307
Public Hearing Results

Committee Action:

Approved as Modified

Modification:
2015 International Building Code
1613.1 Scope. Every structure, and portion thereof, including nonstructural components that are permanently attached to
structures and their supports and attachments, shall be designed and constructed to resist the effects of earthquake motions in
accordance with ASCE 7 Chapter 11, 12, 13, 15, 17, and 18, as applicable. The seismic design category for a structure is
permitted to be determined in accordance with Section 1613 or ASCE 7.
Exceptions:
1. Detached one- and two-family dwellings, assigned to Seismic Design Category A, B or C, or located where the
mapped short-period spectral response acceleration, SS, is less than 0.4 g.
2. The seismic force-resisting system of wood-frame buildings that conform to the provisions of Section 2308 are not
required to be analyzed as specified in this section.
3. Agricultural storage structures intended only for incidental human occupancy.
4. Structures that require special consideration of their response characteristics and environment that are not addressed
by this code or ASCE 7 and for which other regulations provide seismic criteria, such as vehicular bridges, electrical
transmission towers, hydraulic structures, buried utility lines and their appurtenances and nuclear reactors.
5. References within ASCE 7 to Chapter 14 shall not apply, except as specifically required herin.
1613.6 Ballasted photovoltaic panel systems. Ballasted, roof-mounted photovoltaic panel systems need not be rigidly
attached to the roof or supporting structure. Ballasted non-penetrating systems shall be designed and installed only on roofs with
slopes not more than one unit vertical in 12 units horizontal. Ballasted nonpenetrating systems shall be designed to resist sliding
and uplift resulting from lateral and vertical forces as required by Section 1605, using a coefficient of friction determined by
acceptable engineering principles. In structures assigned to Seismic Design Category C, D, E or F, ballasted nonpenetrating
systems shall be designed to accommodate seismic displacement determined by nonlinear response-history analysis or shaketable testing, using input motions consistent with ASCE 7 lateral and vertical seismic forces for nonstructural components on roofs.

Committee Reason: This code change updates the IBC seismic load provisions for consistency with the latest edition of the
referenced standard, ASCE 7, which was updated in ADM94-16. The modification retains the prior exclusion of Chapter 14 in ASCE
7 and also retains the IBC requirements for ballasted photovoltaic panel since no evidence was given indicating that they
are incorrect.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jennifer Goupil, American Society of Civil Engineers (ASCE), representing American Society of Civil
Engineers (ASCE) (jgoupil@asce.org) requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Building Code
1613.3.3 Site coefficients and adjusted maximum considered earthquake spectral response acceleration
parameters. The maximum considered earthquake spectral response acceleration for short periods, SMS, and at 1-second
period, SM1, adjusted for site class effects shall be determined by Equations 16-37 and 16-38, respectively:
SMS = FaSs (Equation 16-37)
SM1 = FvS1 (Equation 16-38)
but SMS shall not be taken less than SM1 except when determining Seismic Design Category in accordance with Section
1613.3.5.
where:
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Fa
Fv

=

Site coefficient defined in Table
1613.3.3(1).

=

Site coefficient defined in Table
1613.3.3(2).

The mapped spectral
accelerations for short periods
=
as determined in Section
SS
1613.3.1.

S1

=

The mapped spectral
accelerations for a 1-second
period as determined in Section
1613.3.1.

Where Site Class D is selected as the default site class per Section 1613.3.2, the value of Fa shall not be less than 1.2.
Where the simplified design procedure of ASCE 7 Section 12.14 is used, the value of Fa shall be determined in accordance
with ASCE 7 Section 12.14.8.1, and the values of Fv , SMS, and SM1 need not be determined.
TABLE 1613.3.3 (2)
a
VALUES OF SITE COEFFICIENT FV
SITE CLASS

A
B
C
D
E
F

MAPPED RISK TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) SPECTRAL RESPONSE
ACCELERATION PARAMETER AT 1-SECOND PERIOD
S 1 ≤ 0.1
S 1 = 0.2
S 1 = 0.3
S 1 = 0.4
S 1 = 0.5
S1>=0.6
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
1.5
1.5
1.5
1.5
1.5
1.4
c
c
c
c
c
2.4
2.2
2.0
1.9
1.8
1.7
c
c
c
c
Note b2.8
Note b2.4
Note b2.2
Note b2.0c
4.2
Note b3.3
Note b
Note b
Note b
Note b
Note b
Note b

a.
b.
c.

Use straight-line interpolation for intermediate values of mapped spectral response acceleration at 1-second period, S 1.
Values shall be determined in accordance with Section 11.4.7 of ASCE 7.
See requirements for site-specific ground motions in Section 11.4.7 of ASCE 7.

Commenter's Reason: This change is required to coordinate with ASCE 7-16. This clarification was addressed during
the ASCE 7-16 public comment and is incorporated into the final version of the standard.
The deleted clause in Section 1613.3.3 will never govern for Site Classes A, B, and C, but if not deleted it will conflict with the
proposed revision to ASCE 7-16 Section 21.2 and 21.3. To eliminate any confusion, the Fv site coefficients in ASCE 7-16 Table
11.4-2 were removed for Site Class E site conditions since these values are not used in the standard. The table value and the
reference to Note c is replaced with Note b for a direct reference to ASCE 7-16 Section 11.4.7. And because Table 1613.3.3 (2)
is duplicative and identical to the table 11.4-2 in ASCE 7-16, these values need to be adjusted in IBC as well. The values for
Site Class D site conditions are retained in the table since they are needed for the exceptions specified in Section ASCE 7-16
11.4.7.

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
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The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S114-16
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S116-16
IBC: 1613.3.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Revise as follows:
1613.3 Seismic ground motion Earthquake base shear coefficient values. Seismic ground motion
Earthquake base shear coefficient values shall be determined in accordance with this section.
Reason:
To better clarify that the code is anchoring the lateral strength resistance (or base shear) requirement for design to a more
scientific and systematically consistent scenario earthquake magnitude criteria; and, is therefore, also not downgrading the
lateral design strength or connection detailing requirements based upon a hazard model, which is largely a numerical creation
heavily dependent on the perceived likelihoods of earthquake occurrences, as a con trolling factor.
PARADIGMS LOST: When Hazard Models are predicated on logical fallacies like "Texas Sharpshooting" and not on
scientific facts
" . . . BUILDINGS AND OTHER CRITICAL STRUCTURES SHOULD BE DESIGNED CAPABLE TO RESIST FUTURE
EARTHQUAKES. When an earthquake with a given magnitude M occurs, it causes a specific ground shaking that certainly
does not take into account whether the event is rare or not; thus ground motion parameters for seismic design should not be
scaled depending on earthquake recurrence. Accordingly, in a cost-effective prevention perspective, when considering two
sites prone to earthquakes with the same magnitude M, given that all the remaining conditions are the same, the site where
large earthquakes are more sporadic appears naturally preferable for new settlements. Nevertheless parameters in seismic
design must be equal at the two sites, since the expected magnitude is the same. In fact, although the shaking is more likely at
one site, an element that should be factored in insurance, we favor building to the same standard to promote public safety [and
community resilience], since there are no evidences that what happened in the past cannot repeat in the near future, or that it
will occur only after a very long time."
- Peresan and Panza (2012)

"The Texas sharpshooter fallacy takes its name from a gunman who shoots at a side of a barn, only later to draw targets
around a cluster of points that were hit. The gunman didn't aim for the target specifically (instead aiming for the barn), but
outsiders might believe that he meant to hit the target."
http://www.investopedia.com/terms/t/texas-sharpshooter-fallacy.asp

Bibliography:
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FORUM: Improving Earthquake Hazard Assessments in Italy: An Alternative to "Texas Sharpshooting."
Peresan, A. and G.F. Panza. (2012) FORUM: Improving Earthquake Hazard Assessments in Italy: An Alternative to "Texas
Sharpshooting."
Eos Vol. 93, No. 51 18 December 2012
http://onlinelibrary.wiley.com/doi/10.1029/2012EO510009/epdf
"Texas Sharpshooter" Fallacy
http://www.investopedia.com/terms/t/texas-sharpshooter-fallacy.asp
Earthquake Magnitude Scale and Class
http://www.geo.mtu.edu/UPSeis/magnitude.html
M 5.8 Aug 11, 2011 Mineral VA Eartrhquake
http://earthquake.usgs.gov/earthquakes/eqinthenews/2011/se082311a/
The Mw 5.8 Virginia Earthquake of August 23, 2011
http://www.eqclearinghouse.org/2011-08-23-virginia/files/2011/12/EERI-GEER-DRC-Virginia-eq-report.pdf
Residential and Building Damage near epicenter: M 5.8 Mineral, Virginia EQ MMI VII – VIII
http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/residential-business-damage/
Louisa County High School Building Damage
http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/louisa-county-high-school-damage/

Damage from M 6.0 Wells, Nevada EQ 2008https://www.google.com/search?
q=wells+nevada+earthquake+2008&biw=1280&bih=899&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjO7KmNo__JAhULzGMKHVZTB
https://disastersafety.org/ibhs-risks-earthquake/
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

Cost Impact: Will not increase the cost of construction
These are changes in terminology, for the purpose of clarifying both the intent of the code and the practice of earthquake
engineering.
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This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience. And they should not be constructed vulnerable to earthquakes, because a flawed numerical
hazard model "guesses" incorrectly as to the likelihood or possibility of earthquakes. This should remain a rational and a
scientific decision based upon protecting both public safety and property. A second point is that "cost" due to structural
elements is almost always less than 80% of the cost of a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.

{{1143}}

S116-16 : 1613.3BELA11853
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposed change would cause a disconnect between various sections of the IBC as well as create
conflicts with the referenced standard, ASCE7.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence; he is just using his
memory."
- Leonardo
da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
"It is difficult to get a man to understand something, when his salary depends upon his not understanding it!"
- Upton
Sinclair
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The Committee Reason for Disapproval is not an argument, but simply a statement of the Logical Fallacy of SLIPPERY
SLOPE. "You said that if we allow A to happen, then Z will eventually happen too, therefore A should not happen . The problem
with this reason is that it avoids engaging with the issue at hand, and instead shifts attention to extreme hypotheticals.
Because no proof is presented to show that such extreme hypotheticals will in fact occur, this fallacy has the form of an
APPEALto EMOTIONFallacy by leveraging fear. In effect the argument at hand is unfairly tainted by unsubstantiated
conjecture."

And neither is the Committee Reason correct, since, in fact, no "disconnects" or "conflicts with the referenced standard, ASCE
7" actually do occur. This is general language necessary to be in harmony with the new Figures 1613.3.1(1) (New) and
1613.3.1(2) (New) – as described in S118-16; as well as to guide the design professional with more specific understanding as
to what he is really applying in the seismic design process. Furthermore, any potential conflicts between "this code" and a
"referenced standard" are long-understood to be then resolved in favor of the code – which governs!
"When the code has specific requirements that vary from those found in a referenced standard, the requirements of
the code take precedence over the standard."
ICC REFERENCED STANDARDS GUIDE (2006), p. 3
https://www.iccsafe.org/AboutICC/Documents/Ref_Standards_Guide_Feb_2006.pdf
(https://www.iccsafe.org/AboutICC/Documents/Ref_Standards_Guide_Feb_2006.pdf)
Besides, how can you not question ASCE 7, given that, really, nothing is more slippery than its broad-speaking and really
irresponsible Disclaimer ("disclaiming any and all liability") below:
"This standard was developed by a consensus standards development process . . .
"While ASCE's process is designed to promote standards that reflect a
fair and reasoned consensus among all interested participants, while
preserving the public health, safety, and welfare that is paramount to
its mission, it has not made an independent assessment of and does
not warrant the accuracy, completeness, suitability, or utility of any
information, apparatus, product, or process discussed herein. ASCE [BUMMER!]
does not intend, nor should anyone interpret, ASCE's standards to
replace the sound judgment of a competent professional, having
knowledge and experience in the appropriate field(s) of practice, nor
to substitute for the standard of care required of such professionals in
interpreting and applying the contents of this standard.
ASCE has no authority to enforce compliance with its standards and
does not undertake to certify products for compliance or to render
any professional services to any person or entity.
ASCE disclaims any and all liability for any personal injury, property
damage, financial loss or other damages of any nature whatsoever,
including without limitation any direct, indirect, special, exemplary,
or consequential damages resulting from any person's use of, or
reliance on, this standard. Any individual who relies on this standard assumes full responsibility for such use.
ASCE and American Society of Civil Engineers---Registered in U.S.
Patent and Trademark Office
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( In fact, ASCE 7 does not really meet the intended definition of an actual Standard – and it is really more of a "Guideline" or
an "Alternate Method," than it is a true Standard. It's drafting committees, "often in error, but never in doubt," seem more
committed to business-as-usual and "the need not to know" than they are to sound engineering principles (like correct
mathematics) and also to logical and defensible thinking. "Do No Harm" and "public safety" are, evidently, non-persuasive!
Confucius say: "To see what is right and not to do it, is lack of courage." And this reality should not be confused with
"disconnect"-edness! )
This really minor change in language, to more clear and more specific meaning, is more than adequately explained in the
Proposal Reason Statement:
"To better clarify that the code is anchoring the lateral strength resistance (or base shear) requirement for design to a more
scientific and systematically consistent scenario earthquake magnitude criteria; and, is therefore, also not downgrading the
lateral design strength or connection detailing requirements based upon a hazard model, which is largely a numerical creation
heavily dependent on the perceived likelihoods of earthquake occurrences, as a controlling factor."

The Problem with ASCE 7's Earthquake Hazard Model

Remember the quote by Upton Sinclair...
"It is difficult to get a man to understand something, when his salary depends upon his not understanding it!"

"All sciences are vain and full of errors that are not born of Experience, the mother of all Knowledge."
- Leonardo
DaVinci
This recently published article Reality Check: Seismic Hazard Models You Can Trustprovides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
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– namely because the "current probabilistic methods to quantify earthquake hazards have serious problems."
https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-check-seismichazard-models-you-can-trust)
Improving Earthquake Hazard Assessments. . . is the realizable goal of this Code Change Proposal
" . . . BUILDINGS AND OTHER CRITICAL STRUCTURES SHOULD BE DESIGNED CAPABLE TO RESIST FUTURE
EARTHQUAKES. When an earthquake with a given magnitude M occurs, it causes a specific ground shaking that certainly
does not take into account whether the event is rare or not; thus ground motion parameters for seismic design should not be
scaled depending on earthquake recurrence. Accordingly, in a cost-effective prevention perspective, when considering two
sites prone to earthquakes with the same magnitude M, given that all the remaining conditions are the same, the site w here
large earthquakes are more sporadic appears naturally preferable for new settlements. Nevertheless parameters in seismic
design must be equal at the two sites, since the expected magnitude is the same. In fact, although the shaking is more likely at
one site, an element that should be factored in insurance, we favor building to the same standard to promote public safety [and
community resilience], since there are no evidences that what happened in the past cannot repeat in the near future, or that it
will occur only after a very long time."
http://onlinelibrary.wiley.com/doi/10.1029/2012EO510009/epdf (http://onlinelibrary.wiley.com/doi/10.1029/2012EO510009/epdf)
-

Bibliography:
FORUM: Improving Earthquake Hazard Assessments in Italy: An Alternative to "Texas Sharpshooting"
Peresan, A. and G.F. Panza. (2012) FORUM: Improving Earthquake Hazard Assessments in Italy: An Alternative to "Texas
Sharpshooting." Eos Vol. 93, No. 51 18 December 2012
http://onlinelibrary.wiley.com/doi/10.1029/2012EO510009/epdf (http://onlinelibrary.wiley.com/doi/10.1029/2012EO510009/epdf)
ASCE 7 and SEI Standards
http://www.asce.org/structural-engineering/asce-7-and-sei-standards/ (http://www.asce.org/structural-engineering/asce-7-andsei-standards/)
https://www.amazon.com/Minimum-Design-Loads-Buildings-Structures/dp/0784410852 (https://www.amazon.com/MinimumDesign-Loads-Buildings-Structures/dp/0784410852)
click on ASCE 7 cover icon for a preview, including liability disclaimer statement
Definition of "Texas Sharpshooter Fallacy"
"The Texas sharpshooter fallacy takes its name from a gunman who shoots at a side of a barn, only later to draw targets
around a cluster of points that w ere hit. The gunman didn't aim for the target specifically (instead aiming for the barn), but
outsiders might believe that he meant to hit the target."
http://www.investopedia.com/terms/t/texas-sharpshooter-fallacy.asp (http://www.investopedia.com/terms/t/texas-sharpshooterfallacy.asp)
Earthquake Magnitude Scale and Class
http://www.geo.mtu.edu/UPSeis/magnitude.html (http://www.geo.mtu.edu/UPSeis/magnitude.html)
M 5.8 Aug 23, 2011 Mineral VA Earthquake
http://earthquake.usgs.gov/earthquakes/eqinthenew s/2011/se082311a/
(http://earthquake.usgs.gov/earthquakes/eqinthenew%20s/2011/se082311a/)
http://earthquake.usgs.gov/earthquakes/events/2011virginia/ (http://earthquake.usgs.gov/earthquakes/events/2011virginia/)
https://www2.usgs.gov/blogs/features/usgs_top_story/one-year-anniversary-magnitude-5-8-virginia-earthquake/
(https://www2.usgs.gov/blogs/features/usgs_top_story/one-year-anniversary-magnitude-5-8-virginia-earthquake/)

The Mw 5.8 Virginia Earthquake of August 23, 2011
http://www.eqclearinghouse.org/2011-08-23-virginia/files/2011/12/EERI-GEER-DRC-Virginia-eq-report.pdf
(http://www.eqclearinghouse.org/2011-08-23-virginia/files/2011/12/EERI-GEER-DRC-Virginia-eq-report.pdf)
Residential and Building Damage near epicenter: M 5.8 Mineral, Virginia EQ MMI VII – VIII
http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/residential-business-damage/
(http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/residential-business-damage/)
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Louisa County High School Building Damage
http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/louisa-county-high-school-damage/
(http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/louisa-county-high-school-damage/)

Damage from M 6.0 Wells, Nevada EQ 2008
https://www.google.com/search?
q=wells+nevada+earthquake+2008&biw=1280&bih=899&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjO7KmNo__JAhULzGMKHVZTB
(https://www.google.com/search?
q=wells+nevada+earthquake+2008&biw=1280&bih=899&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjO7KmNo__JAhULzGMKHVZTB
https://www.google.com/?gws_rd=ssl#q=wells+nevada+earthquake+2008 (https://www.google.com/?
gws_rd=ssl#q=wells+nevada+earthquake+2008)
IBHS Earthquake
https://disastersafety.org/ibhs-risks-earthquake/ (https://disastersafety.org/ibhs-risks-earthquake/)
Response Assessment [Cost Breakdown] of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Response Assessment [Cost Breakdown] of Nonstructural Building Elements, PEER
Report 2003/05, Pacific Earthquake Engineering Research Center, U.C. Berkeley, 96 p.
http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
(http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf)
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012). Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake, Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi: http://dx.doi.org/10.1193/1.4000032 (http://dx.doi.org/10.1193/1.4000032)
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
(http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032%20L)
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). Low -Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions, J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630 (http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630)
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
(http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630)
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf (http://www.disclosuresource.com/downloads/earthquake.pdf)
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html (http://www.earthquakesafety.com/earthquake-retrofittingfaq.html)
http://www.earthquakesafety.com/sitemap.html (http://www.earthquakesafety.com/sitemap.html)
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
(https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf)
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF (http://www.iitk.ac.in/nicee/w%20cee/article/14_05-06-0185.PDF)
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
http://www.nehrp.gov/pdf/NIST%20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquakeResistantConstructioninMemphisTennessee.pdf (http://www.nehrp.gov/pdf/NIST%20GCR%2014-91726_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf)
1988 Uniform Building Code
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http://shop.iccsafe.org/1988-uniform-building-code-download-1.html (http://shop.iccsafe.org/1988-uniform-building-codedownload-1.html)
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0 (http://www.amazon.com/Uniform-BuildingCode-1988-Edition/dp/B003EB5BB0)
1990 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
(http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition)
1999 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
SEAOC Seismology Committee. Recommended Lateral Force Requirements and Commentary (Blue Book), Structural
Engineers Association of California (SEAOC), Seventh Edition, Sacramento, California, 1999.
http://www.buildersbook.com/000S99.html (http://www.buildersbook.com/000S99.html)
SEAOC Blue Book - Seismic Design Recommendations Preface to the Online Edition
SEAOC Seismology Committee (2006). "Preface to the Online Edition," February, 2007, The SEAOC Blue Book: Seismic
Design Recommendations, Structural Engineers Association of California, Sacramento, CA. Accessible via the World Wide Web
at: http://www.seaoc.org/bluebook/index.html (http://www.seaoc.org/bluebook/index.html)
http://seaoc.org/system/files/product/efiles/001010Preface.pdf (http://seaoc.org/system/files/product/efiles/001010Preface.pdf)
Building Codes, Standards and Resource Documents: A Status Report
S.K. Ghosh (2002). Building Codes, Standards and Resource Documents: A Status Report, PCI Journal, March-April 2002, p.
96-98.
http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf
(http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf)
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
(http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html)
The Seismic Provisions of the 1997 Uniform Building Code
Robert E. Bachman and David R. Bonneville (2000). Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa
(http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa)
Seismic Design Categories
https://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/BSSC/P-749_Chapter5.pdf
(https://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/BSSC/P-749_Chapter5.pdf)

S116-16
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S118-16
IBC: 1613.3.1, 1613.3.1(1) (New), 1613.3.1(2) (New).
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
FIGURE 1613.3.1 (1)
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) GROUND MOTION RESPONSE ACCELERATIONS
FOR THE CONTERMINOUS UNITED STATES OF 0.2-SECOND SPECTRAL RESPONSE ACCELERATION (5% OF
CRITICAL DAMPING), SITE CLASS B
FIGURE 1613.3.1 (1)
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCE R ) GROUND MOTION RESPONSE ACCELERATIONS
FOR THE CONTERMINOUS UNITED STATES OF 0.2-SECOND SPECTRAL RESPONSE ACCELERATION (5% OF
CRITICAL DAMPING), SITE CLASS B

FIGURE 1613.3.1 (2)
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) GROUND MOTION RESPONSE ACCELERATIONS
FOR THE CONTERMINOUS UNITED STATES OF 1-SECOND SPECTRAL RESPONSE ACCELERATION (5% OF
CRITICAL DAMPING), SITE CLASS B
FIGURE 1613.3.1 (2)
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCE R ) GROUND MOTION RESPONSE ACCELERATIONS
FOR THE CONTERMINOUS UNITED STATES OF 1-SECOND SPECTRAL RESPONSE ACCELERATION (5% OF
CRITICAL DAMPING), SITE CLASS B

FIGURE 1613.3.1 (3)
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) GROUND MOTION RESPONSE ACCELERATIONS
FOR HAWAII OF 0.2- AND 1-SECOND SPECTRAL RESPONSE ACCELERATION (5% OF CRITICAL DAMPING), SITE
CLASS B

Delete and substitute as follows:
1613.3.1 (4)
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) GROUND MOTION RESPONSE ACCELERATIONS
FOR ALASKA OF 0.2-SECOND SPECTRAL RESPONSE ACCELERATION (5% OF CRITICAL DAMPING), SITE CLASS B

2016 ICC PUBLIC COMMENT AGENDA

Page 2313

FIGURE 1613.3.1 (5)
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) GROUND MOTION RESPONSE ACCELERATIONS
FOR ALASKA OF 1.0-SECOND SPECTRAL RESPONSE ACCELERATION (5% OF CRITICAL DAMPING), SITE CLASS B
(Existing code figure not shown for clarity)

FIGURE 1613.3.1 (6)
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) GROUND MOTION RESPONSE ACCELERATIONS
FOR PUERTO RICO AND THE UNITED STATES VIRGIN ISLANDSOF 0.2- AND 1-SECOND SPECTRAL RESPONSE
ACCELERATION (5% OF CRITICAL DAMPING), SITE CLASS B
FIGURE 1613.3.1 (7)
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) GROUND MOTION RESPONSE ACCELERATIONS
FOR GUAM AND THE NORTHERN MARIANA ISLANDS OF 0.2- AND 1-SECOND SPECTRAL RESPONSE
ACCELERATION (5% OF CRITICAL DAMPING), SITE CLASS B
FIGURE 1613.3.1 (8)
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) GROUND MOTION RESPONSE ACCELERATIONS
FOR AMERICAN SAMOA OF 0.2- AND 1-SECOND SPECTRAL RESPONSE ACCELERATION (5% OF CRITICAL
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DAMPING), SITE CLASS B

FIGURE 1613.3.1(1)
LATERAL DESIGN STRENGTH (BASE SHEAR) COEFFICIENT EXPRESSED AS SEISMIC ZONES 0-4_1994/1997 UBC

FIGURE 1613.3.1(2)
LATERAL DESIGN STRENGTH (BASE SHEAR) COEFFICIENT EXPRESSED AS SEISMIC ZONES 0-4_1994/1997 UBC

Reason: "Any problem, no matter how complicated, can be made simple; if looked at in the right way."
- Prof. Theodore Von Karman
Caltech, Engineering Mechanics – 1930s
"Any problem, no matter how complicated, can be made still more complicated; if looked at in the right way!"
- Prof. George W. Housner
(https://www.eeri.org/site/images/projects/oralhistory/housner.pdf)
Caltech, Earthquake Engineering – 1992
https://www.eeri.org/site/images/projects/oralhistory/housner.pdf
"I NEVER USE W0RDS IN A STORY, THAT I DON'T KNOW WHAT THEY MEAN!"

- Lou Costello
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"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."
NIST GCR-14-917-26 Cost Analysis and Benefit Studies for Earthquake-Resistant Construction in Memp[his, GTennessee,
Dec. 2013 http://nehrp.gov/pdf/NIST%20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquakeResistantConstructioninMemphisTennessee.pdf (http://nehrp.gov/pdf/NIST%20GCR%2014-91726_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf)
http://nehrp.gov/pdf/NIST%20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquakeResistantConstructioninMemphisTennessee.pdf
Let's look at the basic problems:
Why Earthquake Hazard Maps often fail and what to do about it . . .
Why Earthquake Hazard Maps often fail an what to do about it http://www.sciencedirect.com/science/article/pii/S0040195112003721
(http://www.sciencedirect.com/science/article/pii/S0040195112003721)
http://www.sciencedirect.com/science/article/pii/S0040195112003721
http://web.missouri.edu/~lium/pdfs/Papers/seth2012-tecto-hazardmap.pdf
"The 2011 Tohoku earthquake is another striking example – after the 2008 Wenchuan and 2010 Haiti earthquakes
– of highly destructive earthquakes that occurred in areas predicted by earthquake hazard maps to
be relatively safe. Here, we examine what went wrong for Tohoku, and how this failure illustrates limitations
of earthquake hazard mapping. We use examples from several seismic regions to show that earthquake occurrence
is typically more complicated than the models on which hazard maps are based, and that the available
history of seismicity is almost always too short to reliably establish the spatiotemporal pattern of large earthquake
occurrence. As a result, key aspects of hazard maps often depend on poorly constrained parameters,
whose values are chosen based on the mapmakers' preconceptions. When these are incorrect, maps do poorly.
This situation will improve at best slowly, owing to our limited understanding of earthquake processes. However,
because hazard mapping has become widely accepted and used to make major decisions, we suggest two
changes to improve current practices. First, the uncertainties in hazard map predictions should be assessed
and clearly communicated to potential users. Recognizing the uncertainties would enable users to decide
how much credence to place in the maps and make them more useful in formulating cost-effective hazard
mitigation policies. Second, hazard maps should undergo rigorous and objective testing to compare their
predictions to those of null hypotheses, including ones based on uniform regional seismicity or hazard. Such
testing, which is common and useful in similar fields, will show how well maps actually work and hopefully
help produce measurable improvements. There are likely, however, limits on how well hazard maps can
ever be made because of the intrinsic variability of earthquake processes." (Stein et. al. 2012)
PSHA: Is it Science?
PSHA: isit science? (https://www.researchgate.net/publication/238378491_PSHA_is_it_science)
Probabilistic seismic hazard analysis (PSHA) is beginning to be seen as unreliable. The problem with PSHA is that its data are
inadequate and its logic is defective. Much more reliable, and more scientific, are deterministic procedures, especially when
coupled with engineering judgment. (Castaños and Lomnitz 2002)
DOI: 10.1016/S0013-7952(02)00039-X

Why are the Standard Probabilistic Methods of Estimating Seismic Hazard and Risks Too Often Wrong?
Why are the Standard Probabilistic Methods of Estimating Seismic Hazard and Risks Too Often Wrong?
(https://www.researchgate.net/publication/285785185_Why_are_the_Standard_Probabilistic_Methods_of_Estimating_Seismic_Hazard_and_Ris
Earthquake Hazard, Risk, and Disasters, Elsevier Inc., 2014, pp. 309-357. DOI: 10.1016/B978-0-12-394848-9.00012-2
According to the probabilistic seismic hazard analysis (PSHA) approach, the deterministically evaluated or historically defined
largest credible earthquakes (often referred to as Maximum Credible Earthquakes, MCEs) are "an unconvincing possibility" and
are treated as "likely impossibilities" [since PSHA assumes "the risk quickly decreases as the ground motion intensity
increases."] within individual seismic zones. However, globally over the last decade such events keep occurring where PSHA
predicted seismic hazard to be low. (Panza et. al. 2014)
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According to the probabilistic seismic hazard analysis (PSHA) approach, the deterministically evaluated or historically defined
largest credible earthquakes (often referred to as Maximum Credible Earthquakes, MCEs) are "an unconvincing possibility" and
are treated as "likely impossibilities" within individual seismic zones. However, globally over the last decade such events keep
occurring where PSHA predicted seismic hazard to be low. Systematic comparison of the observed ground shaking with the
expected one reported by the Global Seismic Hazard Assessment Program (GSHAP) maps discloses gross underestimation
worldwide. Several inconsistencies with available observation are found also for national scale PSHA maps (including Italy),
developed using updated data sets. As a result, the expected numbers of fatalities in recent disastrous earthquakes have been
underestimated by these maps by approximately two to three orders of magnitude. The total death toll in 2000–2011 (which
exceeds 700,000 people, including tsunami victims) calls for a critical reappraisal of GSHAP results, as well as of the
underlying methods.
In this chapter, we discuss the limits in the formulation and use of PSHA, addressing some theoretical and practical issues of
seismic hazard assessment, which range from the overly simplified assumption that one could reduce the tensor problem of
seismic-wave generation and propagation into a scalar problem (as implied by ground motion prediction equations), to the
insufficient size and quality of earthquake catalogs for a reliable probability modeling at the local scale. Specific case studies
are discussed, which may help to better understand the practical relevance of the mentioned issues. The aim is to present a
critical overview of different approaches, analyses, and observations in order to provide the readers with some general
considerations and constructive ideas toward improved seismic hazard and effective risk assessment. Specifically, we show
that seismic hazard analysis based on credible scenarios for real earthquakes, defined as neo-deterministic seismic hazard
analysis, provides a robust alternative approach for seismic hazard and risk assessment. Therefore, it should be extensively
tested as a suitable method for formulating scientifically sound and realistic public policy and building code practices.
"Yes, I'm bein' followed by a moon shadow."
~ Cat Stevens
"The map is not the territory"
~ Alfred Korzybski
"The 'map' is what we think resembles reality, and we should use it as a guide in our thinking and actions. One is well
advised, when traveling to a new territory, to take a good map and then to heck the map with the actual territory during the
journey. This map must be subject to new objective scientific insights with due consideration of the potential imminence of
the global changes. Our actions should reflect this viewpoint."
- G.J. Wasserburg
LETTERS – Comment of "AGU Statement: Investigation of Scientists and OfficialsL'Aquila, Italy, Is Unfounded."
Eos Vol. 91, No. 42, 19 Oct. 2010, p. 384.
http://onlinelibrary.wiley.com/enhanced/doi/10.1002/2013EF000225/
https:agu.confex.com/agu/spc2014/webprogram/Paper1558.html

"There is only one nature – the division into science and engineering is a human imposition, not a natural one. Indeed, the
division is a human failure; it reflects our limited capacity to comprehend the whole,"
- Bill Wulf
Bela, J. (2014), Too generous to a fault? Is reliable earthquake safety a lost art? Errors in expected human losses due to
incorrect seismic hazard estimates. Earth's Future, 2: 569-578, doi:10.1002/2013EF000225
Too generous to a fault? Is reliable earthquake safety a lost art? Errors in expected human losses due to incorrect
seismic hazard estimates
Too generous to a fault? Is reliable earthquake safety a lost art? Errors in expected human losses due to incorrecdt eimoic
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haszard estimates - http://onlinelibrary.wiley.com/enhanced/doi/10.1002/2013EF000225/
(http://onlinelibrary.wiley.com/enhanced/doi/10.1002/2013EF000225/)
http://onlinelibrary.wiley.com/enhanced/doi/10.1002/2013EF000225/
Errors in Seismic Hazard Assessment are Creating Huge Human Losses
https:agu.confex.com/agu/spc2014/webprogram/Paper1558.html
"One is well advised, when traveling to a new territory, to take a good map and then to check the map with the actual territory
during the journey." In just such a reality check, Global Seismic Hazard Assessment Program (GSHAP) maps (prepared using
PSHA) portrayed a "low seismic hazard," which was then also assumed to be the "risk to which the populations were exposed."
But time-after-time-after-time the actual earthquakes that occurred were not only "surprises" (many times larger than those
implied on the maps), but they were often near the maximum potential size (Maximum Credible Earthquake or MCE) that
geologically could occur. Given these "errors in expected human losses due to incorrect seismic hazard estimates" revealed
globally in these past performances of the GSHAP maps (> 700,000 deaths 2001–2011), we need to ask not only: "Is reliable
earthquake safety a lost art?" but also: "Who and what were the 'Raiders of the Lost Art?' "

The Problem with Probabilistic Methods
Reality Check: Seismic Hazard Models You Can Trust (https://eos.org/opinions/reality-check-seismic-hazardmodels-you-can-trust)
"Probabilistic methods of estimating earthquake hazard (the one by Cornell [1968] and its reappraisals) are not based on
physically sound models and have some fundamental flaws [Castaños and Lomnitz, 2002; Cyranoski, 2011]. In particular, the
dimensionless probability of exceedance (the probability that a given level of ground shaking will be exceeded in a given
period of time) is erroneously equated to the dimensional rate of occurrence (the number of events per given period of time
[Wang, 2011]), making problematic even the math of probabilistic seismic hazard analysis(PSHA)."
Seismic Hazard Assessment: Issues and Alternatives
https://www.researchgate.net/publication/225727148_Seismic_Hazard_Assessment_Issues_and_Alternatives
Two approaches, probabilistic seismic hazard analysis (PSHA) and deterministic seismic hazard analysis (DSHA), are
commonly used for seismic hazard assessment. Although PSHA has been proclaimed as the best approach for seismic hazard
assessment, it is scientifically flawed (i.e., the physics and mathematics that PSHA is based on are not valid). Use of PSHA
could lead to either unsafe or overly conservative engineering design or public policy, each of which has dire consequences to
society. On the other hand, DSHA is a viable approach for seismic hazard assessment even though it has been labeled as
unreliable.

TAKE ME HOME . . . SEISMIC LOADS!
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I haven't seen anything regarding Site Class, for Mineral or Louisa, VA, as well as the estimated epicentral region of Central
Virginia's Piedmont? Cuckoo seems to be the closest built environment to the epicenter (with still an uncertainty: horizontal +/2.3 km (1.4 miles); depth +/- 3.1 km (1.9 miles)). No one has officially designated this as the CUCKOO Earthquake. But read
below and see if, perhaps, that term might be better reserved for USGS seismic hazard mapping and U.S. Building Code
requirements in both the Central Virginia Seismic Zone and in other known and active seismic zones throughout the Central
and Eastern U.S. (CEUS)?
Also, the MMI intensity of earthquake ground shaking (VII - VIII at the estimated epicentral location) was more correctly
indicative of SDC D.
[ http://www.nibs.org/client/assets/files/bssc/P749/P-749_Chapter5.pdf ]
Earthquake-Resistant Design Concepts: An Introduction to the NEHRP Recommended Seismic Provisions for New Buildings
and Other Structures - http://www.fema.gov/media-library-data/20130726-1759-25045-5477/fema_p_749.pdf
(http://www.fema.gov/media-library-data/20130726-1759-25045-5477/fema_p_749.pdf)
http://www.fema.gov/media-library-data/20130726-1759-25045-5477/fema_p_749.pdf Chp. 5 - Seismic Design Categories
Since 2000, the USGS Seismic Hazard Maps have continued to lower the hazard [SDS = SDS design earthquake spectral
response accelerations:
SS = 0.31g (1997) (2000); 0.26g (2003); 0.22g (2009)
SCB: SDS = 0.21g (1997) (2000); 0.17g (2003); 0.15g (2009).
SCC: SDS = 0.25g (1997) (2000); 0.20g (2003); 0.17g (2009).
SCD: SDS = 0.32g (1997) (2000); 0.27g (2003); 0.23g (2009).],
making building code earthquake provisions less safe regarding both public safety and economic well-being.
These numbers translate to about a 30% decline in design strength (from a low number to an even lower number) in just the
last decade! ( for the SDS "Design Earthquake Spectral Response Acceleration Parameter"). A 33% increase in design strength
used to be the difference between Seismic Zone 3 and Seismic Zone 4 requirements!
For Site Class B, this now makes the epicentral region of this M 5.8 Virginia (Cuckoo) earthquake Seismic Design Category A
(SDC A) - the same as Florida and Michigan (which have no active seismic zones or geologic evidence of mountain building).
[ http://www.eqclearinghouse.org/2011-08-23-virginia/category/general-information/ ] ,
formerly [ http://www.dmme.virginia.gov/DMR3/Va_5.8_earthquake.shtml ]
This "minor" earthquake now seems to be amongst the most widely felt earthquakes in U.S. history.
( i.e., "ever!") -- "Felt strongly in much of central Virginia and southern Maryland. Felt throughout the eastern US from central
Georgia to central Maine and west to Detroit, Michigan and Chicago, Illinois. Felt in many parts of southeastern Canada from
Montreal to Windsor." Source USGS
Clearly we are no longer in Florida, Michigan . . . or even in Kansas any more!
Too many (a) unsafe conditions and (b) brittle-failure-mode susceptible building products are allowed in the low SDC's A, B,
and C - and it defies both logic, engineering judgment, common sense, as well as the professional responsibility of our
combined professions. I doubt if any of the brick veneer that separated during this M 5.8 Virginia earthquake would have even
been required to be adequately attached for earthquake (lateral force) resistance in these SDC's of A,B and C?
Remember: "The buck stops shear!"
West Virginia, Mountain Mama . . . Take Me Home . . . Seismic Loads!" . . . . because
http://www.youtube.com/watch?v=oN86d0CdgHQ
"We have nothing to fear but veneer itself!"
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WHAT IS THE CHANCE OF AN EARTHQUAKE?
WHAT IS THE CHANCE OF AN EARTHQUAKE? - http://www.stat.berkeley.edu/~stark/Preprints/611.pdf
(http://www.stat.berkeley.edu/~stark/Preprints/611.pdf)
http://www.stat.berkeley.edu/~stark/Preprints/611.pdf
Making sense of earthquake forecasts is diﬃcult, in part because standard interpretations of probability are inadequate. A
model-based interpretation is better, but lacks empirical justication. Furthermore, probability models are only part of the
forecasting machinery. For example, the USGS San Francisco Bay Area forecast for 2000–2030 involves geological mapping,
geodetic mapping, viscoelastic loading calculations, paleoseismic observations, extrapolating rules of thumb across geography
and magnitude, simulation, and many appeals to expert opinion. Philosophical diﬃculties aside, the numerical probability
values seem rather arbitrary. Another large earthquake in the San Francisco Bay Area is inevitable, and imminent in geologic
time. Probabilities are a distraction. Instead of making forecasts, the USGS could help to improve building codes and
to plan the government's response to the next large earthquake. Bay Area residents should take reasonable precautions,
including bracing and bolting their homes as well as securing water heaters, bookcases, and other heavy objects. They should
keep rst aid supplies, water, and food on hand. They should largely ignore the USGS probability forecast.

ROBUST
bust!

DSHA and NDSHA
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Maps to the Future
During development of the [1] 2015 NEHRP Provisions the [2] BSSC Provisions Update Committee (PUC) considered [3]
a proposal to adopt new maps developed by [4] USGS. USGS had produced the new maps using the [5] basic rules
established previously by the [6] Project 97 and [7] Project 07 efforts, but incorporating updated databases on source activity
rates and segmentation, and updated [8] [GMPEs] ground motion prediction equations. As would be anticipated, mapped
values in some locations increased [Bummer!] and in others decreased [Yeah!] , with the amplitude of change generally falling
under 20%, but sometimes reversing directional trends [yo-yo-ing effect] observed in recent prior map revisions [See "Take
Me Home Seismic Loads" - below].
Of particular note was the creation of a number of new deterministic zones associated with faults having low activity rate. After
initial rejection of the maps, the [9] PUC suggested revision of the deterministic zone definitions, [10] the USGS revised the
maps, and the [11] PUC adopted the revised maps. However, this adoption was not by unanimous vote and [12] several PUC
members expressed dissatisfaction with the process for developing the maps and the lack of opportunity for the structural
engineering community to provide input to map development. This dissatisfaction carried over into the [13] ASCE-7
committee, which as of the time of preparation of this report [09-28-2015], had rejected the new maps yo-yo-results for
inclusion in [14] ASCE 7-16. [15] FEMA conceived of the concept for [16] Project 17 to address these concerns and
authorized the planning effort which resulted in this [17] report. This pin-ball machine analogy to eathquake hazard mapping
is obviously as unsatsifactory as it is defective - in addressing public safety concerns from real earthquakes!
Called Project 17 - Developing Next Generation Seismic Design Values Maps
(http://www.nehrp.gov/pdf/Project17PlanningReport.pdf) , a small group effort has been assembled to characterize (a) what the
problems are; and (b), importantly, what to do about them! However, since the 17 Project 17 Planning Committee Participants
(+ 1 FEMA Project Officer), p. 7, are comprised of the very same "experts" who have created the problem, it it very unlikely to
me that they will overcome Einstein's formidable observation that: "The significant problems we face cannot be solved at the
same level of thinking with which we created them." Dissapointingly, these Project and Committee Chairs and Members ( 7, or
almost half of which are USGS), in their "Preliminary Planning Report," fail to mention that probabilistic seismic hazard analysis,
or psha, might be a significant part of the problem!
PSHA, a bastardization of Cornell's 1968 "Engineering Seismic Risk Analysis," while "a mixture of mythology and clever
thinking," is more ideology than it is either reliable and therefore useful - and, like cosmologists, Committee Participants are
"often in error but never in doubt!" - despite an overwhelming preponderance of evidence (from real world earthquake
occurrences) against them.
http://www.ce.memphis.edu/7137/PDFs/Cornell/1583.pdf
So this code change proposal is duly needed to restore the code format to a Step 1 which identifies the starting point for
earthquake resistant design and construction: lateral design strength, or base shear, along with ductile detailing requirements
to enhance toughness "in the inelastic range of response." Simply stated: "If you don't know where you're going, when you get
there you'll be lost!" However, remember that the important major changes that have occurred in seismic design procedures in
building codes have all occurred following observations of unsatisfactory structural damage (poor performance) in recent
earthquakes. Wallace, J. (2004). CE 243 Seismic Code Requirements, UCLA,Fall 2004 , 34 p.
(http://www.seas.ucla.edu/~wallace/Files%20%20Teaching%20Page/CE%20243A/Seismic%20Code%20Handout%20F04.pdf)
With a now stable platform for thinking about earthquake resistant design; over one's long practice career, engineering
judgment will again mean something. With a yo-yo-ing lateral design strength or base shear, as is the present situation,
engineers may acquire experience, but not engineering judgment. Re, This comment: "I'm designing buildings now for onehalf the strength they had one year ago!" Worse yet, they probably will turn their brains off and go-to-sleep . . . a common yoyo phenomenon! After the 2010 M 8.8 Maule, Chile earthquake, a Chilean engineer, in accounting for the unexpected damage,
commented: "We believed our computer programs!" String Theory is great, String Theory sounds "modern" . . . but not when
it is attached to yo-yos!
AS Mark Twain observed: "Good judgment comes from experience." "And where does experience come from? ," he was
asked! "FROM BAD JUDGMENT! ," said Twain
Now that the American Society of Civil Engineers, or ASCE, has usurped all of the public's financial investments (since 1977) in
developing the NEHRP Provisions under the National Earthquake Hazards Reduction Program under their umbrella of ASCE7, which rewards them now monetarily, since they can now "sell" this document (which, as a designated code standard,
becomes de facto . . . a required best seller); the code is, alas, no longer under more democratic protocols and therefore, at
least potentially, openly inviting and more available to greater public involvement and participation. There was no public
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involvement in the [16 steps] listed above on the way to the Project 17 report, which did not even tabulate the "map issues" . . .
as has been made known previously through the "USGS Map Users Workshops," "ICC Code Change Process," and "ASCE 4113 Public Comment," and most recently, the "State of Kentucky Building Code Adoption."

History of Modern Earthquake Hazard Mapping and Assessment in California Using a Deterministic or Scenario
Approach

History of Moderrn Earthquake Hazard Mapping and Assesment in California Using a Deterministic or Scenario
Approach http://www.academia.edu/7849458/History_of_Modern_Earthquake_Hazard_Mapping_and_Assessment_in_California_Using_a_Deter
(http://www.academia.edu/7849458/History_of_Modern_Earthquake_Hazard_Mapping_and_Assessment_in_California_Using_a_Dete

http://www.academia.edu/7849458/History_of_Modern_Earthquake_Hazard_Mapping_and_Assessment_in_California_Using_a_Deterministic_o
https://www.researchgate.net/publication/226495072_History_of_Modern_Earthquake_Hazard_Mapping_and_Assessment_in_California_Using_
History of Modern Earthquake Hazard Mapping and Assessment in California Using Deterministic or Scenario
Approach - presentation
History of Modern Earthquake Hazard Mapping and Assessment in California Using Deterministic or Scenario
Approach - http://indico.ictp.it/event/a09145/session/51/contribution/37/material/0/0.pdf
(http://indico.ictp.it/event/a09145/session/51/contribution/37/material/0/0.pdf)
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http://indico.ictp.it/event/a09145/session/51/contribution/37/material/0/0.pdf

Kentucky Geological Survey Challenges the USGS Seismic Hazard Map
https://www.youtube.com/watch?v=zlHM9tUFT8g
Seismic Hazard Assessment for Kentucky
Seismic Hazard Assessment for Kentucky - http://www.uky.edu/KGS/geologichazards/research_assessment.htm
(http://www.uky.edu/KGS/geologichazards/research_assessment.htm)
http://www.uky.edu/KGS/geologichazards/research_assessment.htm

"The future's whatever you make it to be . . . make it a good one!"
- Doc Emmet Brown
Back to the Future III

Or . . . more of this?

"Well, it's hard for me to see
How you got such a hold on me
First I'm up and then I'm down
Then my heart goes around and around."
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Lateral Design Strength (Base Shear) Coefficient expressed as Seismic Zones 0 - 4_Color

Relationship between lateral design strength coefficient or base shear - and effective peak ground acceleration, 10%
exceedance probability for 50 years exposure time

Lateral Design Strength (Base Shear) Coefficient expresses as Seismic Zones 0-4_B/W
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Lateral Design Strength (Base Shear) Coefficient expressed as Seismic Zones 0-4_Color

Lateral Design Strength (Base Shear) Coefficient expressed as Seismic Zones 0-4_1994/1997 UBC_Color
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Lateral Design Strength (Base Shear) Coefficient expressed as Seismic Zones 0-4_Color

Bibliography: S110-12 (2012 IBC) - deleting MCER Ground Motion Maps - restoring previous MCE Ground Motion
Maps
S110-12 (2012 IBC) - deleting MCEr Ground Motion Maps - restoring previous MCE Ground Motion Maps http://www.bcd.oregon.gov/boards/bcsb/board_pack/2012/20120926/minute_posting_handout.pdf
(http://www.bcd.oregon.gov/boards/bcsb/board_pack/2012/20120926/minute_posting_handout.pdf)
http://www.bcd.oregon.gov/boards/bcsb/board_pack/2012/20120926/minute_posting_handout.pdf
Earthquake-Resistant Design According to 1997 UBC
Earthquake-Resistant Design According to 1997 UBC - http://site.iugaza.edu.ps/sshihada/files/2012/02/Handout-1112.pdf (http://site.iugaza.edu.ps/sshihada/files/2012/02/Handout-11-12.pdf)
http://site.iugaza.edu.ps/sshihada/files/2012/02/Handout-11-12.pdf
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PSHA: is it science?
Castanos, H., and C. Lomnitz (2002). PSHA: is it science? Engineering Geology 66, no. 3, pp. 315-317. [Abstract: Probabilistic
seismic hazard analysis (PSHA) is beginning to be seen as unreliable. The problem with PSHA is that its data are inadequate
and its logic is defective. Much more reliable, and more scientific, are deterministic procedures, especially when coupled with
engineering judgment.] DOI: 10.1016/S0013-7952(02)00039-X
https://www.researchgate.net/publication/238378491_PSHA_is_it_science ;
http://www.sciencedirect.com/science/article/pii/S001379520200039X

Why earthquake hazard maps often fail and what to do about it
(http://192.168.1.1:8181/http://www.earth.northwestern.edu/people/seth/Texts/mapfailure.pdf)
Stein, S., R.J. Geller and M Liu. (2012). Why earthquake hazard maps often fail and what to do about it. Tectonophysics 562563, 1-25.
http://192.168.1.1:8181/http://www.earth.northwestern.edu/people/seth/Texts/mapfailure.pdf
doi:10.1016/j.tecto.2012.06.047
George W. Housner, EERI Oral History 1997 (https://www.eeri.org/site/images/projects/oralhistory/housner.pdf)
particularly . . . ch. 8 Development of Seismic Codes; ch. 9 Earthquake Engineering and Seismic Design; ch. 10 Seismologists
and Earthquake Engineers
According to the probabilistic seismic hazard analysis (PSHA) approach, the deterministically evaluated or historically defined
largest credible earthquakes (often referred to as Maximum Credible Earthquakes, MCEs) are "an unconvincing possibility" and
are treated as "likely impossibilities" [since PSHA assumes "the risk quickly decreases as the ground motion intensity
increases."] within individual seismic zones. However, globally over the last decade such events keep occurring where PSHA
predicted seismic hazard to be low.
Why are the Standard Probabilistic Methods of Estimating Seismic Hazard and Risks Too Often Wrong?
Panza, G., V. G. Kossobokov, A. Peresan and A. Nekrasova (2014). Why are the Standard Probabilistic Methods of Estimating
Seismic Hazard and Risks Too Often Wrong? Chapter 12, in M. Wyss and J.F. Shroder (eds.), Earthquake Hazard, Risk, and
Disasters, Elsevier Inc., pp 309-357.
DOI: 10.1016/B978-0-12-394848-9.00012-2
https://www.researchgate.net/publication/257419530_Errors_in_expected_human_losses_due_to_incorrect_seismic_hazard_estimates

Albarello, D., and V. D'AMICO (2008). Testing probabilistic seismic hazard estimates by comparison with observations: an
example in Italy, Geophys. Jnl. Inter. 175, 1088–1094.
Alexander, D.E. (2014) Communicating earthquake risk to the public: the trial of the "L'Aquila Seven," Nat. Hazards, 72, 11591173.
Allen, C.R. (1995). Earthquake hazard assessment: has our approach been modified in the light of recent earthquakes?,
Earthquake Spectra 11, 355–366.
Angelou, Maya: (1928 - 2014). "All great achievements require time."
Barosh, P.J. (1969). Use of seismic intensity data to predict the effects of earthquakes and underground nuclear explosions in
various geologic settings: U.S. Geological Survey, Bulletin 1279, 93 p.
Barosh, P.J. (1990). Neotectonic movement and earthquake assessment in the eastern United States, in Krinitzsky, E.L., and
Slemmons, D.B., editors, Neotectonics in earthquake evaluation: Geological Society of America, Reviews in Engineering
Geology, v. 8, p. 77-110.
Bela, J.L. (2012). Negative Public Comment submitted to Chapter 2: Seismic Performance Objectives and Ground Motions. In
American Society of Civil Engineers and Structural Engineering Institute ASCE/SEI 41-13 Seismic Evaluation and Retrofit of
Existing Buildings – Public Comment Period ending July 30, 2012, 3 p. [Chapter 2 Public Comment_b.doc]
Bela, J.L. (2012). International Code Council ICC S110-12 Public Comment AS – Figs. 1613.3.1 Deleting MCER Maps, 10 p.
[S110-12 Public Comment AS Figs. 1613.3.1 Deleting MCE subR Maps.doc]

2016 ICC PUBLIC COMMENT AGENDA

Page 2327

Bela, J.L. (2012). International Code Council ICC S110–12 Public Comment AS - Figures 1613.3.1(1) (NEW), 1613.3.1(2)
(NEW), 1613.3.1(3) (NEW), 1613.3.1(4) (NEW), 1613.3.1(5) (NEW), 1613.3.1(6) (NEW), 4 p. [IBC-12.13 FIGURE 1613.3.3.1
(1)(2)(3)(4)(5)(6)_.doc]
Bela, J.L. (2014 in press), Too Generous to a Fault? Is reliable earthquake safety a Lost Art?, Earth's Future, 12 p.
Brilliant, Ashleigh: (1933 - ). "My sources are unreliable, but their information is fascinating." "To be sure of hitting the target,
shoot first, and call whatever you hit the target."
Castanos, H., and C. Lomnitz (2002). PSHA: is it science? Engineering Geology 66, no. 3, pp. 315-317. [Abstract: Probabilistic
seismic hazard analysis (PSHA) is beginning to be seen as unreliable. The problem with PSHA is that its data are inadequate
and its logic is defective. Much more reliable, and more scientific, are deterministic procedures, especially when coupled with
engineering judgment.] DOI: 10.1016/S0013-7952(02)00039-X
De Vivo, B. (2011). Vesuvius: volcanic hazard and civil defense, Resignation Letter to AGU; April 21. 2011– sent to Eos
FORUM eds. B. Richman and J. Geissman, re: lack of fairness and due process during very long 2 yr. review period with Eos,
and then FORUM capitulation to Italian political dysfunction in public safety policy.
De Vivo, B., and G. Rolandi (2013) (2012 ol). Vesuvius: volcanic hazard and civil defense, Rend. Fis. Acc. Lincei 24, 39-45. DOI
10.1007/s12210-012-0212-2
Freedman, D.A. and P.B. Stark (2001/03). What is the chance of an earthquake? Technical Rept. 611, Dept. of Statistics, U.C.
Berkeley, Berkeley, CA, 14 p.
http://www.stat.berkeley.edu/~stark/Preprints/611.pdf
Geller, R. J., F. Mulargia P.B. Stark (2016-2015ol). Why We Need a New Paradigm of Earthquake Occurrence, in Subduction
Dynamics: From Mantle Flow to Mega Disasters (eds G. Morra, D. A. Yuen, S. D. King, S.-M. Lee and S. Stein), John Wiley &
Sons, Inc, Hoboken, NJ. DOI: 10.1002/9781118888865.ch10
Gulkan, P. (2013). A Dispassionate View of Seismic-Hazard Assessment, Seism. Res. Letter, 84(3), 413-416.
Hatheway, A.W., G.F. Panza, V.G. Kossobokov, R. Sabadini, A. Udias, P. Barosh, B. De Vivo, C. Cannatelli, and L. Mualchin
(2014). Letter to Eos Editor in Chief B. Richman and Eos Acting Editor J. Ebel, re: "AGU Members Concerned for Scientific
Objectivity at Eos," [regarding Eos' Rejection Decision of L. Mualchin's Response to Warner Marzocchi's Viewpoint on "Seismic
Hazard and Public Safety" {Eos: 94(29):240-241}], June 5, 2014, 3 p.
Heaton, T. (2007). Will performance based earthquake engineering break the power law?, Seism. Res. Lett., Vol. 78, No.2,
183-185.
Heaton, T.H., and H. Kanamori (1984). Seismic potential associated with subduction in the northwestern United States, Bulletin
of the Seismological Society of America, v. 74, no. 3, pp. 933-941.
Heaton, T.H., and S.H. Hartzell (1987). Seismic hazards on the Cascadia subduction zone, Science, v. 236, pp 162-168.
Heraclitis: (544 - 483 BC). "If you do not expect the unexpected you will not find it, for it is not to be reached by search or trail
[or psha]."
Indirli, M. (2014). ISSO and Scientific Objectivity at Eos, Letter to Eos FORUM eds. B. Richman and J. Ebel; June 12, 2014 strongly condemning the manner in which Eos treated the matter of our associate Dr. LallianaMualchin (Member of AGU since
1967) in rejecting his response to the misrepresentations published in the commentary by Warner Marzocchi on "Seismic
Hazard and Public Safety" [Eos: 94(29):240-241]. 2 p.
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Spanish] Available . . . http://www.issoquake.org/sites/default/files/Position%20Statement%20ISSO%20English.pdf
"In view of the devastation produced by large earthquakes and associated phenomena exemplified by the 2004 Sumatra
earthquake and tsunamis, the 2008 Wenchuan earthquake in China, the 2010 Haiti earthquake, and the 2011 Tohoku
earthquake and tsunamis in Japan [see Table 1] , it is imperative that structures should be designed and constructed to
withstand the largest or Maximum Credible Earthquake (MCE) events that include or exceed such historic events; and the
public should be advised to be prepared and ready for such possible events beforehand. These are the most dangerous and
destructive events that can happen at any time regardless of their low frequencies or long recurrence intervals. Therefore,
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earthquake hazard assessment to determine seismic design loads should consider the MCE events. Emergency management
policy should consider scenarios for possible MCE events."
Klügel, J.U., L. MUALCHIN and G.F. PANZA (2006). A scenario based procedure for seismic risk analysis, Engineering Geology
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"We have nothing to fear but shear itself." "We're all subducting in this together." "Do not look back in anger, or forward in fear,
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Cost Impact: Will increase the cost of construction
These are changes in terminology, for the purpose of clarifying both the intent of the code and the practice of earthquake
engineering. Cost increase or decrease will be realized when the cited "lateral design strength parameters, or base shear
coeficients," are actually used, as determined from Figures 16.13.1(1) through 1613.1(8). This more scientific approach reflects
a much more straightforward and transparent of "seismic zonation," which is based upon the magnitude size of potential
determinisitic or scenario earthquakes.
This proposal may or may not affect the cost of construction, but only as a small portion of the less than 20% of total building
cost that comprises the structuralo portion of a building. This is (1) because commercial buildings, as well as detached one-
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and two-family dwellings, must be already built to withstand the lateral forces due to wind; and (2) must include basements,
"safe rooms", or other afforded protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is: Both Commercial buildings as well as detached one- and two-family need to consider the maximum Magnitude of
realistric scenario earthquakes that they could, in fact, experience. And they should not be constructed vulnerable to
earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the likelihood or possibility of earthquakes.
This should remain a rational and a scientific decision based upon protecting both public safety and property. A second point is
that "cost" due to structural elements is almost always less than 80% of the cost of a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.

Analysis: See RB18-16 for IRC coordination proposal
S118-16 : FIGURE
1613.3.1BELA11922
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The earthquake maps that are proposed would put the IBC earthquake provisions in opposition to the ASCE
7 referenced standard.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is not an argument, but simply a statement of the Logical Fallacies (1) Authority:
"You said that because an authority [ASCE 7] thinks something, it must therefore be true." The proposed deletion of the current
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) GROUND MOTION RESPONSE ACCELERATIONS OF
0.2- AND 1-SECOND SPECTRAL RESPONSE ACCELERATION (5% OF CRITICAL DAMPING), SITE CLASS Bdesign values
maps, under this Proposal, would be replaced by a new design values map: displaying LATERAL DESIGN STRENGTH
(BASE SHEAR) COEFFICIENTS, 0 – 0.4 (as may be converted from "Figure A7. 1994 Uniform Building Code zone map" of
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S118-16). This more scientifically correct deterministic or scenario approach comes from the same level of understanding as
that underlying ASCE 7, and it simply is applying the empirical evidence of our recent experiences with global earthquakes for a
better, more logical and more consistent approach to earthquake engineering and seismic design; and
(2) Begging the Question [Circular Argument]: "You presented a circular argument in which the conclusion (Disapproval)
was included in the premise [Nothing Must Be "in opposition to the ASCE 7 referenced standard."] This logically incoherent
argument often arises in situations where people have an assumption that is very ingrained, and therefore taken in their minds
as a given. Circular reasoning is bad mostly because it is not good. Example: the word of Zorba [ASCE 7] the Great is flawless
and perfect. We know this because it says so in [ASCE 7] The Great and Infallible Book of [ASCE 7's] Best and Most Truest
Things that are Definitely True and Should Not Ever Be Questioned."

But how can you not question ASCE 7? - given its broad-speaking and really irresponsible Disclaimer ("disclaiming any and all
liability") below:
"This standard was developed by a consensus standards development process . . .
"While ASCE's process is designed to promote standards that reflect a
fair and reasoned consensus among all interested participants, while
preserving the public health, safety, and welfare that is paramount to
its mission, it has not made an independent assessment of and does
not warrant the accuracy, completeness, suitability, or utility of any
information, apparatus, product, or process discussed herein. ASCE
[ BUMMER! ]
does not intend, nor should anyone interpret, ASCE's standards to
replace the sound judgment of a competent professional, having
knowledge and experience in the appropriate field(s) of practice, nor
to substitute for the standard of care required of such professionals in
interpreting and applying the contents of this standard.
ASCE has no authority to enforce compliance with its standards and
does not undertake to certify products for compliance or to render
any professional services to any person or entity.
ASCE disclaims any and all liability for any personal injury, property damage, financial loss or other damages of any nature whatsoever, including without limitation any direct, indirect, special,
exemplary, or consequential damages resulting from any person's use of, or reliance on, this standard. Any individual who
relies on this standard assumes full responsibility for such use.
ASCE and American Society of Civil Engineers — Registered in U.S.
Patent and Trademark Office
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Furthermore, any potential conflicts between "this code" and a "referenced standard" are long-understood to be then resolved
in favor of the code – which governs!
"When the code has specific requirements that vary from those found in a referenced standard, the requirements of
the code take precedence over the standard."
ICC REFERENCED STANDARDS GUIDE (2006), p. 3
https://www.iccsafe.org/AboutICC/Documents/Ref_Standards_Guide_Feb_2006.pdf
(https://www.iccsafe.org/AboutICC/Documents/Ref_Standards_Guide_Feb_2006.pdf)
( In fact, ASCE 7 does not really meet the intended definition of an actual Standard – and it is really more of a "Guideline" or
an "Alternate Method," than it is a true Standard. It's drafting committees, "often in error, but never in doubt," seem more
committed to business-as-usual and "the need not to know" than they are to sound engineering principles (like correct
mathematics) and also to logical and defensible thinking. "Do No Harm" and "public safety" are, evidently, non-persuasive! )
These proposed new design values maps will . . . .
"better clarify that the code: (a) is anchoring the lateral strength resistance (or base shear) requirement for design to a more
scientific and systematically consistent scenario earthquake magnitude criteria; and (2) is, therefore, also not downgrading the
lateral design strength or connection detailing requirements based upon a hazard model, which is largely a numerical creation
heavily dependent on the perceived likelihoods of earthquake occurrences, as a controlling factor."

The Problem with ASCE 7's Earthquake Hazard Model

What is the Chance of an Earthquake?
Remember the quote by Upton Sinclair...
"It is difficult to get a man to understand something, when his salary depends upon his not understanding it!"
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"All sciences are vain and full of errors that are not born of Experience, the mother of all Knowledge."
- Leonardo daVinci
This recently published article Reality Check: Seismic Hazard Models You Can Trust provides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
– namely because the "current probabilistic methods to quantify earthquake hazards have serious problems."
https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-check-seismichazard-models-you-can-trust)
Improving Earthquake Hazard Assessments . . . is the realizable goal of this Code Change Proposal
" . . . BUILDINGS AND OTHER CRITICAL STRUCTURES SHOULD BE DESIGNED CAPABLE TO RESIST FUTURE
EARTHQUAKES. When an earthquake with a given magnitude M occurs, it causes a specific ground shaking that certainly
does not take into account whether the event is rare or not; thus ground motion parameters for seismic design should not be
scaled depending on earthquake recurrence. Accordingly, in a cost-effective prevention perspective, when considering two
sites prone to earthquakes with the same magnitude M, given that all the remaining conditions are the same, the site where
large earthquakes are more sporadic appears naturally preferable for new settlements. Nevertheless parameters in seismic
design must be equal at the two sites, since the expected magnitude is the same. In fact, although the shaking is more likely at
one site, an element that should be factored in insurance, we favor building to the same standard to promote public safety [and
community resilience], since there are no evidences that what happened in the past cannot repeat in the near future, or that it
will occur only after a very long time."
http://onlinelibrary.wiley.com/doi/10.1029/2012EO510009/epdf (http://onlinelibrary.wiley.com/doi/10.1029/2012EO510009/epdf)

Bibliography: Let's Look at the Basic Problems:
Why Earthquake Hazard Maps often fail and what to do about it . . .
http://www.sciencedirect.com/science/article/pii/S0040195112003721
(http://www.sciencedirect.com/science/article/pii/S0040195112003721)
http://www.earth.northwestern.edu/people/seth/Texts/mapfailure.pdf
(http://www.earth.northwestern.edu/people/seth/Texts/mapfailure.pdf)
https://www.researchgate.net/publication/256860124_Why_earthquake_hazard_maps_often_fail_and_what_to_do_about_it
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(https://www.researchgate.net/publication/256860124_Why_earthquake_hazard_maps_often_fail_and_what_to_do_about_it)
"The 2011 Tohoku earthquake is another striking example – after the 2008 Wenchuan and 2010 Haiti earthquakes – of highly
destructive earthquakes that occurred in areas predicted by earthquake hazard maps to be relatively safe. Here, w e examine
what went wrong for Tohoku, and how this failure illustrates limitations of earthquake hazard mapping. We use examples from
several seismic regions to show that earthquake occurrence is typically more complicated than the models on which hazard
maps are based, and that the available history of seismicity is almost always too short to reliably establish the spatiotemporal
pattern of large earthquake occurrence. As a result, key aspects of hazard maps often depend on poorly constrained
parameters, whose values are chosen based on the mapmakers' preconceptions. When these are incorrect, maps do poorly.
This situation will improve at best slowly, owing to our limited understanding of earthquake processes. However, because
hazard mapping has become widely accepted and used to make major decisions, we suggest two changes to improve current
practices. First, the uncertainties in hazard map predictions should be assessed and clearly communicated to potential users.
Recognizing the uncertainties would enable users to decide how much credence to place in the maps and make them more
useful in formulating cost-effective hazard mitigation policies. Second, hazard maps should undergo rigorous and objective
testing to compare their predictions to those of null hypotheses, including ones based on uniform regional seismicity or hazard.
Such testing, which is common and useful in similar fields, will show how well maps actually work and hopefully help produce
measurable improvements. There are likely, however, limits on how well hazard maps can
ever be made because of the intrinsic variability of earthquake processes." (Stein et. al. 2012)
PSHA: Is it Science?
https://www.researchgate.net/publication/238378491_PSHA_is_it_science
(https://www.researchgate.net/publication/238378491_PSHA_is_it_science)
https://www.deepdyve.com/lp/elsevier/psha-is-it-science-7ySwnUhK77 (https://www.deepdyve.com/lp/elsevier/psha-is-itscience-7ySwnUhK77)
http://www.sciencedirect.com/science/article/pii/S001379520200039X
(http://www.sciencedirect.com/science/article/pii/S001379520200039X)
"Probabilistic seismic hazard analysis (PSHA) is beginning to be seen as unreliable. The problem with PSHA is that its data are
inadequate and its logic is defective. Much more reliable, and more scientific, are deterministic procedures, especially when
coupled with engineering judgment."
(Castaños and Lomnitz 2002) DOI: 10.1016/S0013-7952(02)00039-X

Why are the Standard Probabilistic Methods of Estimating Seismic Hazard and Risks Too Often Wrong?
https://www.researchgate.net/publication/285785185_Why_are_the_Standard_Probabilistic_Methods_of_Estimating_Seismic_Hazard_and_Risk
(https://www.researchgate.net/publication/285785185_Why_are_the_Standard_Probabilistic_Methods_of_Estimating_Seismic_Hazard_and_Ris
Earthquake Hazard, Risk, and Disasters, Elsevier Inc., 2014, pp. 309-357. DOI: 10.1016/B978-0-12-394848-9.00012-2
According to the probabilistic seismic hazard analysis (PSHA) approach, the deterministically evaluated or historically defined
largest credible earthquakes (often referred to as Maximum Credible Earthquakes, MCEs) are "an unconvincing possibility" and
are treated as "likely impossibilities" [since PSHA assumes "the risk quickly decreases as the ground motion intensity
increases."] within individual seismic zones. However, globally over the last decade such events keep occurring where PSHA
predicted seismic hazard to be low (Panza et. al. 2014)
According to the probabilistic seismic hazard analysis (PSHA) approach, the deterministically evaluated or historically defined
largest credible earthquakes (often referred to as Maximum Credible Earthquakes, MCEs) are "an unconvincing possibility" and
are treated as "likely impossibilities" within individual seismic zones. However, globally over the last decade such events keep
occurring where PSHA predicted seismic hazard to be low . Systematic comparison of the observed ground shaking with the
expected one reported by the Global Seismic Hazard Assessment Program (GSHAP) maps discloses gross underestimation
worldwide. Several inconsistencies with available observation are found also for national scale PSHA maps (including Italy),
developed using updated data sets. As a result, the expected numbers of fatalities in recent disastrous earthquakes have been
underestimated by these maps by approximately two to three orders of magnitude. The total death toll in 2000–2011 (which
exceeds 700,000 people, including tsunami victims) calls for a critical reappraisal of GSHAP results, as well as of the
underlying methods.
In this chapter, we discuss the limits in the formulation and use of PSHA, addressing some theoretical and practical issues of
seismic hazard assessment, which range from the overly simplified assumption that one could reduce the tensor problem of
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seismic-wave generation and propagation into a scalar problem (as implied by ground motion prediction equations), to the
insufficient size and quality of earthquake catalogs for a reliable probability modeling at the local scale. Specific case studies
are discussed,
"The Map is not the Territory"
~ Alfred Korzybski
"The 'map' is what we think resembles reality, and we should use it as a guide in our thinking and actions. One is well advised,
when traveling to a new territory, to take a good map and then to check the map with the actual territory during the journey.
This map must be subject to new objective scientific insights with due consideration of the potential imminence of the global
changes. Our actions should reflect this view point."
- G.J. Wasserburg
"There is only one nature –
the division into science and engineering is a human imposition, not a natural one.
Indeed, the division is a human failure; it reflects our limited capacity to comprehend the whole,"
- Bill Wulf
Too generous to a fault? Is reliable earthquake safety a lost art? Errors in expected human losses due to incorrect
seismic hazard estimates
http://onlinelibrary.wiley.com/enhanced/doi/10.1002/2013EF000225/
(http://onlinelibrary.w%20iley.com/enhanced/doi/10.1002/2013EF000225/)
Errors in Seismic Hazard Assessment are Creating Huge Human Losses
https:agu.confex.com/agu/spc2014/webprogram/Paper1558.html
"One is well advised, when traveling to a new territory, to take a good map and then to check the map with the actual territory
during the journey." In just such a reality check, Global Seismic Hazard Assessment Program (GSHAP) maps (prepared using
PSHA) portrayed a "low seismic hazard," which was then also assumed to be the "risk to which the populations were exposed."
But time-after-time-after-time the actual earthquakes that occurred were not only "surprises" (many times larger than those
implied on the maps), but they were often near the maximum potential size (Maximum Credible Earthquake or MCE) that
geologically could occur. Given these "errors in expected human losses due to incorrect seismic hazard estimates" revealed
globally in these past performances of the GSHAP maps (> 700,000 deaths 2001–2011), we need to ask not only: "Is reliable
earthquake safety a lost art?" but also: "Who and what were the 'Raiders of the Lost Art?' "
The Problem with Probabilistic Methods
Reality Check: Seismic Hazard Models You Can Trust
https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust
(https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust)"Probabilistic methods of estimating earthquake
hazard (the one by Cornell [1968] and its reappraisals) are not based on physically sound models and have some fundamental
flaws [Castaños and Lomnitz, 2002; Cyranoski, 2011]. In particular, the dimensionless probability of exceedance (the
probability that a given level of ground shaking will be exceeded in a given period of time) is erroneously equated to the
dimensional rate of occurrence (the number of events per given period of time [Wang, 2011]), making problematic even the
math of probabilistic seismic hazard analysis (PSHA)."
Seismic Hazard Assessment: Issues and Alternatives
https://www.researchgate.net/publication/225727148_Seismic_Hazard_Assessment_Issues_and_Alternatives
(https://www.researchgate.net/publication/225727148_Seismic_Hazard_Assessment_Issues_and_Alternatives)
Two approaches, probabilistic seismic hazard analysis (PSHA) and deterministic seismic hazard analysis (DSHA), are
commonly used for seismic hazard assessment. Although PSHA has been proclaimed as the best approach for seismic hazard
assessment, it is scientifically flawed (i.e., the physics and mathematics that PSHA is based on are not valid). Use of PSHA
could lead to either unsafe or overly conservative engineering design or public policy, each of which has dire consequences to
society. On the other hand, DSHA is a viable approach for seismic hazard assessment even though it has been labeled as
unreliable.
.
WHAT IS THE CHANCE OF AN EARTHQUAKE?
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http://www.stat.berkeley.edu/~stark/Preprints/611.pdf
(http://www.stat.berkeley.edu/~stark/Preprints/611.pdf)
Making sense of earthquake forecasts is difficult, in part because standard interpretations of probability are inadequate. A
model-based interpretation is better, but lacks empirical justification. Furthermore, probability models are only part of the
forecasting machinery. For example, the USGS San Francisco Bay Area forecast for 2000–2030 involves geological mapping,
geodetic mapping, viscoelastic loading calculations, paleoseismic observations, extrapolating rules of thumb across geography
and magnitude, simulation, and many appeals to expert opinion. Philosophical difficulties aside, the numerical probability values
seem rather arbitrary. Another large earthquake in the San Francisco Bay Area is inevitable, and imminent in geologic time.
Probabilities are a distraction. Instead of making forecasts, the USGS could help to improve building codes and to
plan the government's response to the next large earthquake. Bay Area residents should take reasonable precautions,
including bracing and bolting their homes as w ell as securing water heaters, bookcases, and other heavy objects. They should
keep first aid supplies, water, and food on hand. They should largely ignore the USGS probability forecast.

S118-16
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S120-16
IBC: 1613.3.3.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Delete and substitute as follows:
1613.3.3 Site coefficients and adjusted maximum considered earthquake spectral response acceleration
parameters. lateral design strength coefficients The maximum considered earthquake spectral response acceleration for
short periods, SMS, and at 1-second period, SM1, adjusted for site class effects shall be determined by Equations 16-37 and
16-38, respectively:
SMS= FaSs (Equation 16-37)
SM1 = FvS1 (Equation 16-38)
where:
Site coefficient defined in Table
1613.3.3(1).
Site coefficient defined in Table
Fv =
1613.3.3(2).
The mapped spectral
accelerations for short periods
SS =
as determined in Section
1613.3.1.
The mapped spectral
accelerations for a 1-second
S1 =
period as determined in Section
1613.3.1.
Fa =

Each site shall be assigned a soil profile in accordance with UBC Table 16-J. Six soil profile types, which are dependent on the
mapped lateral design strength coefficients [formerly seismic zone factors] (SA to SF) are based on previous earthquake
records. Seismic Coeficient, Ca , shall be in accordance with UBC Table 16-Q.Seismic Coefficient, Cv, shall be in accordance
with UBC Table 16-R,
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
UBC-97 1997 Uniform Building Code International Conference of Building Officials
Reason: 1613.3.1 Mapped acceleration parameters are deleted in Proposal 1613.3.1 and replaced by: 1613.3.1 Mapped
lateral design strength parameters.
The language deleted here:
"The maximum considered earthquake spectral response acceleration for short periods, SMS, and at 1-second period, SM1,
adjusted for site class effects shall be determined by Equations 16-37 and 16-38, respectively:"
is a fictitious numerical creation, not a real earthquake, and the implication that public safety and community resilience can be
addressed by accounting, rather than engineering experience and judgement is not only unwarranted, but also dangerous!
Moreover, the precision implied by applying the SITE COEFFICIENTS Fa and Fv (since, in most cases, the factors are close to
unity anyway) is rapidly lost in the shuffle in comparison to other considerations, such as the Respon se Modification, or R
Factors.
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0
1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
Robert E. Bachman and David R. Bonneville (2000)
The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa
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Bibliography:
See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
COST IMPACT

Cost Impact: Will increase the cost of construction
Will, in some cases, not increase the cost of construction
Will, in some cases, increase the cost of construction
Since the mapped maximum considered earthquake spectral response accelerations can fluctuate up-or-down between map
editions, this could effect cost accordingly, but I estimate that this would be minor.
This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.
And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost of
a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
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NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.
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Analysis: A review of the standard(s) proposed for inclusion in the code, 1997 UBC, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S120-16 :
1613.3.3BELA12903
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal would introduce undefined terms into the IBC. Furthermore, utilizing the UBC would put the
iBC in conflict woith the referenced standard, ASCE 7.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval – that "utilizing the Uniform Building Code (UBC) would put the IBC in conflict with the
referenced standard, ASCE 7," is not correct; since Standards are, by definition, "not intended to be used as primary law but as
a referenced authoritative resource." That is, having one code, in effect, adopt another code; and thereby then prohibit
consideration of any change to what should have been secondary resource material -- is really neither wise nor acceptable!
Since maximum considered earthquake spectral response accelerations are being deleted and replaced with new design
values maps, "Site coefficients" must be alternatively described and introduced here. Standards are, by common definition,
published technical documents relating to design, materials, and methods of installation. Therefore, since the UBC is: (a)
technically accurate; (b) published; (c) developed according to consensus process; and (d) sets forth "detailed procedures for
design" – it is referenced here as the recommended resource for these new Site Coefficients.
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Furthermore, any potential conflicts between "this code" and a "referenced standard" are long-understood to be then resolved
in favor of the code – which governs!
"When the code has specific requirements that vary from those found in a referenced standard, the requirements of
the code take precedence over the standard."
ICC REFERENCED STANDARDS GUIDE (2006), p. 3
https://www.iccsafe.org/AboutICC/Documents/Ref_Standards_Guide_Feb_2006.pdf
(https://www.iccsafe.org/AboutICC/Documents/Ref_Standards_Guide_Feb_2006.pdf)

Besides, how can you not question ASCE 7, noting its broad-speaking and really irresponsible Disclaimer ("disclaiming any
and all liability") below:
"This standard was developed by a consensus standards development process . . .
"While ASCE's process is designed to promote standards that reflect a
fair and reasoned consensus among all interested participants, while
preserving the public health, safety, and welfare that is paramount to
its mission, it has not made an independent assessment of and does
not warrant the accuracy, completeness, suitability, or utility of any
information, apparatus, product, or process discussed herein. ASCE
[BUMMER!]
does not intend, nor should anyone interpret, ASCE's standards to
replace the sound judgment of a competent professional, having
knowledge and experience in the appropriate field(s) of practice, nor
to substitute for the standard of care required of such professionals in
interpreting and applying the contents of this standard.
ASCE has no authority to enforce compliance with its standards and
does not undertake to certify products for compliance or to render
any professional services to any person or entity.
ASCE disclaims any and all liability for any personal injury, property damage,financial loss or other damages of any nature whatsoever, including without limitation any direct, indirect, special,
exemplary, or consequential damages resulting from any person's use of, or reliance on, this standard. Any individual who relies on this standard assumes full responsibility for such use.
ASCE and American Society of Civil Engineers --- Registered in U.S.
Patent and Trademark Office

( In fact, ASCE 7 does not really meet the intended definition of an actual Standard – and it is really more of a "Guideline" or
an "Alternate Method," than it is a true Standard. It's drafting committees, "often in error, but never in doubt," seem more
committed to business-as-usual and "the need not to know" than they are to sound engineering principles (like correct
mathematics) and also to logical and defensible thinking. "Do No Harm" and "public safety" are, evidently, non-persuasive!
These proposed new Site coefficients will work in concert with the new design values maps . . . "to better clarify that (a) the
code is anchoring the lateral strength resistance (or base shear) requirement for design to a more scientific and systematically
consistent scenario earthquake magnitudecriteria; and (2) is therefore, also not downgrading the lateral design strength or
connection detailing requirements based upon a hazard model, which is largely a numerical creation heavily dependent on the
perceived likelihoods of earthquake occurrences, as a controlling factor."

The Problem with ASCE 7's Earthquake Hazard Model
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What is the Chance of an Earthquake?
Remember the quote by Upton Sinclair"It is difficult to get a man to understand
something, when his salary depends upon his not understanding it!"

"All sciences are vain and full of errors that are not born of Experience, the mother of all Knowledge."
- Leonardo da Vinci
This recently published article Reality Check: Seismic Hazard Models You Can Trustprovides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
– namely because the "current probabilistic methods to quantify earthquake hazards have serious problems."
https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-check-seismichazard-models-you-can-trust)
Improving Earthquake Hazard Assessments . . . is the realizable goal of this Code Change Proposal
" . . . BUILDINGS AND OTHER CRITICAL STRUCTURES SHOULD BE DESIGNED CAPABLE TO RESIST FUTURE
EARTHQUAKES. When an earthquake with a given magnitude M occurs, it causes a specific ground shaking that certainly
does not take into account whether the event is rare or not; thus ground motion parameters for seismic design should not be
scaled depending on earthquake recurrence. Accordingly, in a cost-effective prevention perspective, when considering two
sites prone to earthquakes with the same magnitude M, given that all the remaining conditions are the same, the site where
large earthquakes are more sporadic appears naturally preferable for new settlements. Nevertheless parameters in seismic
design must be equal at the two sites, since the expected magnitude is the same. In fact, although the shaking is more likely at

2016 ICC PUBLIC COMMENT AGENDA

Page 2343

one site, an element that should be factored in insurance, we favor building to the same standard to promote public safety [and
community resilience], since there are no evidences that what happened in the past cannot repeat in the near future, or that it
will occur only after a very long time."
http://onlinelibrary.wiley.com/doi/10.1029/2012EO510009/epdf (http://onlinelibrary.wiley.com/doi/10.1029/2012EO510009/epdf)

Bibliography: See also BIBLIOGRAPHY in Public Comment S118-16.
S120-16
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S121-16
IBC: 1613.3.4.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Delete without substitution:
1613.3.4 Design spectral response acceleration parameters. Five-percent damped design spectral response
acceleration at short periods, SDS, and at 1-second period, SD1, shall be determined from Equations 16-39 and 16-40,
respectively:
(Equation 16-39)
(Equation 16-40)
where:
The maximum considered earthquake
SMS = spectral response accelerations for short
period as determined in Section 1613.3.3.
The maximum considered earthquake
spectral response accelerations for 1SM1 =
second period as determined in Section
1613.3.3.
Reason: 1613.3.1 Mapped acceleration parameters are deleted in Proposal 1613.3.1 and replaced by: 1613.3.1 Mapped
lateral design strength parameters.
The language deleted here:
"Five-percent damped design spectral response acceleration at short periods, SDS, and at 1-second period, SD1, shall be
determined from equations 16-39 abd 16-40, respectively:
is a fictitious numerical creation, not a real earthquake, and the implication that public safety and community resilience can be
addressed by , rather than engineering experience and judgement, is not only unwarranted, but also dangerous! Moreover, the
precision implied by applying the SITE COEFFICIENTS Fa and Fv (since, in most cases, the factors are close to unity anyway)
is rapidly lost in the shuffle in comparison to other considerations, such as the Respon se Modification, or R Factors.
Furthermore, taking 2/3rds of a number that is not stable between successive code editions is not only problematical, but also
very unwise with regard to both public safety and community resilience!
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0
1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
Robert E. Bachman and David R. Bonneville (2000)
The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa

Bibliography: See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
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Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

Cost Impact: Will increase the cost of construction

Will increase the cost of construction?
Will, in some cases, not increase the cost of construction
Will, in some cases, increase the cost of construction
Since the mapped maximum considered earthquake spectral response accelerations can fluctuate up-or-down between map
editions, this could effect cost accordingly, but I estimate that this would be minor.
This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.
And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost of
a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.
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S121-16 :
1613.3.4BELA12975
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This code change would break the IBC earthquake provisions by removing a key provision and in addition
would create a a conflict with the referenced standard, ASCE 7.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland

"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
"I break for earthquakes, quake it to me gently!"
The Committee Reason for Disapproval is based on these Logical Fallacies:
Appeal to Authority; Begging the Question (Circular Reasoning); and (my favorite) STRAW MAN.

2016 ICC PUBLIC COMMENT AGENDA

Page 2347

The deletion here is necessary to achieve consistency with the package of associated code changes. Since the design
values map is to be changed, the language/terminology of this section no longer applies:
"Five-percent damped design spectral response acceleration at short periods, SDS, and at 1-second period, SD1, determined
from equations 16-39 and 16-40," respectively, are fictitious numerical creations, not a real earthquake tensor phenomena.
Further, the implication that both public safety and community resilience can be addressed by present design methods, rather
than more systematically applying both engineering experience and good judgement, is not only unwarranted, but also
dangerous!
Moreover, the precision implied by applying the SITE COEFFICIENTS Fa and Fv (since, in most cases, the factors are close to
unity anyway) is rapidly lost in the shuffle (and doesn't improve the overall accuracy) - in comparison to other considerations,
such as the Response Modification, or R Factors.
Finally, taking 2/3rds of a number that is not stable between successive code editions is not only problematical, but also very
unwise with regard to both public safety and community resilience!
See further background and discussion in Public Comment S118-16

Bibliography: See BIBLIOGRAPHY under Public Comment S118-16
S121-16
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S122-16
IBC: 1613.3.5, 1613.3.5.1, 1613.3.5.2.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Delete without substitution:
1613.3.5 Determination of seismic design category. Structures classified as RiskCategory I, II or III that are located where
the mapped spectral response acceleration parameter at 1-second period, S1, is greater than or equal to 0.75 shall be
assigned to Seismic Design Category E. Structures classified as RiskCategory IV that are located where the mapped spectral
response acceleration parameter at 1-second period, S1, is greater than or equal to 0.75 shall be assigned to Seismic Design
Category F. All other structures shall be assigned to a seismic design category based on their riskcategory and the design
spectral response acceleration parameters, SDS and SD1, determined in accordance with Section 1613.3.4 or the site-specific
procedures of ASCE 7. Each building and structure shall be assigned to the more severe seismic design category in
accordance with Table 1613.3.5(1) or 1613.3.5(2), irrespective of the fundamental period of vibration of the structure, T.
1613.3.5.1 Alternative seismic design category determination. Where S1 is less than 0.75, the seismic design category
is permitted to be determined from Table 1613.3.5(1) alone when all of the following apply:
1. In each of the two orthogonal directions, the approximate fundamental period of the structure, Ta, in each of the two
orthogonal directions determined in accordance with Section 12.8.2.1 of ASCE 7, is less than 0.8 Ts determined in
accordance with Section 11.4.5 of ASCE 7.
2. In each of the two orthogonal directions, the fundamental period of the structure used to calculate the story drift is less
than Ts.
3. Equation 12.8-2 of ASCE 7 is used to determine the seismic response coefficient, Cs.
4. The diaphragms are rigid or are permitted to be idealized as rigid in accordance with Section 12.3.1 of ASCE 7 or, for
diaphragms permitted to be idealized as flexible in accordance with Section 12.3.1 of ASCE 7, the distances between
vertical elements of the seismic force-resisting system do not exceed 40 feet (12 192 mm).
1613.3.5.2 Simplified design procedure. Where the alternate simplified design procedure of ASCE 7 is used, the seismic
design category shall be determined in accordance with ASCE 7.
Reason: "Science is simply common sense at its best—that is, rigidly accurate in observation, and merciless to
fallacy in logic."
— Thomas Henry Huxley
Proposal 1613.3.1 Mapped acceleration lateral design strengthparameters. deletes "the parameters SS and S1 . . .
determined from the 0.2 and 1-second spectral response accelerations shown on Figures 1613.3.1(1) through 1613.3.1(8).
This means so-called "seismic design categories" are, by definition, no longer determinable!
This is a good thing!
The rules are arbitrary and are not based on any kind of "observation," rigidly accurate or otherwise.
The case that earthquake-resistant design should be relaxed - based upon RiskOccupancy and UseCategories has
never been logically presented.
The present heightened awareness and interest in "community resilience" against earthquakes and other natural disasters
argues against preserving this, apparently penny, nickel, dime, and quarter (mostly throw-away) buildings. Community
resilience is predicated on thinking and planning for "the earthquake after the next earthquake" - not just recovering from
the next earthquake!
With the yo-yo-ing swings in the USGS so-called ground motion response accelerations; seismic design categories can
change in unpredictable and unmonitored fashion.
When the real earthquake happens, all structures will suffer its full impact; and those with the relaxed design requirements
and less stringent inspection and quality assurance will bear the greater brunt!
It is both a fabrication and a great dishonesty to have all this convoluted and high sounding terminology that for too long
has been misleading not only engineers but also the greater public as to what we realistically ought to be preparing for.
A great deficiency is that seismic design category is not amenable to presentation in a map format. Whereas "lateral
design strength coefficients" are.
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0

2016 ICC PUBLIC COMMENT AGENDA

Page 2349

1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
Robert E. Bachman and David R. Bonneville (2000)
The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa

Bibliography:
See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
COST IMPACT

Cost Impact: Will increase the cost of construction
Will increase the cost of construction?
Will, in some cases, not increase the cost of construction
Will, in some cases, increase the cost of construction.
But, when one looks at the true "life-cycle" costs of a large population of buildings, when subjected to the maximum potential
earthquakes that are inevitably in their future . . . better earthquake-resistance for all "occupancy and use" categories is the
most economical choice.
Since the mapped maximum considered earthquake spectral response accelerations can fluctuate up-or-down between map
editions, this could effect cost accordingly, but I estimate that this would be minor.
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This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.
And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost of
a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.
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S122-16 :
1613.3.5BELA13016
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed deletion of the seismic design category requirements would be inconsisten wioth utilization of
the ASEC 7 earthquake load provisions.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
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"Science is simply common sense at its best—that is, rigidly accurate in observation, and merciless to fallacy in
logic."
— Thomas Henry Huxley
The Committee Reason for Disapproval is based on Logical Fallacies: Appeal to Authority; Begging the Question
(Circular Reasoning); and (my favorite) STRAWMAN. It does not even address the matters that are well developed and
described in the Proponent Reason Statement.

"In philosophy, a formal fallacy (also called logical fallacy) is a pattern of reasoning rendered invalid by a flaw in its
logical structure that can neatly be expressed in a standard logic system, for example propositional logic. An
argument that is formally fallacious is always considered wrong."
The deletion here is necessary to achieve consistency with the package of associated code changes. Since the design values
map is to be changed, per S118-16, there will no longer be SS and S1 -- with which to determine seismic design categories –
and the language/terminology of this section, therefore, no longer applies.
See further background and discussion under Public Comment S 118-16.

Bibliography:
See BIBLIOGRAPHY under Public Comment S118-16
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S125-16
IBC: 1615.1.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Delete and substitute as follows:
1615.1 General. High-rise buildings that are assigned to Risk Category III or IV shall comply with the requirements of this
section. Frame structures shall comply with the requirements of Section 1615.3. Bearing wall structures shall comply with the
requirements of Section 1615.4.
High-rise buildings are required to be assigned to Occupancy and Use Category III or IV, and shall comply with the
requirements of this section. Frame structures shall comply with the requirements of Section 1615.3. Bearing wall structures
shall comply with the requirements of Section 1615.4.
Reason: High rise buildings (> 75 ft) are an important factor in determining community resilience, and therefore they are
worthy of additional design effort and care.
Cities, Earthquakes, and Time
Cities, Earthquakes, and Time - https://www.youtube.com/watch?v=EdKJna-MYY4 (https://www.youtube.com/watch?
v=EdKJna-MYY4)
https://www.youtube.com/watch?v=EdKJna-MYY4

Bibliography: See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

Cost Impact: Will increase the cost of construction
Occupancy and Use Category II is too low, and it will also adversely impact life-cycle costs.
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S125-16 : 1615.1BELA13461
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal was not justified. Replacing risk categories in this section would create conflicts with other
code sections.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1615.1 General. High-rise buildingsare required to shall be assigned to Occupancy and Use Category Risk Categories III or
IV, ; and shall comply with the requirements of this section. Frame structures shall comply with the requirements of Section
1615.3. Bearing wall structures shall comply with the requirements of Section 1615.4.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is based on the Logical Fallacy:STRAW MAN. It does not even address the matters
that are well developed and described in the Reason Statement, namely that High rise buildings (> 75 ft) are an important
factor in determining community resilience, and therefore they are worthy of additional design effort and care, requiring now
that they shall be assigned to Risk Categories III or IV. The issue was always about requiring them to be Risk Category III or
Risk Category IV . . . never Risk Category II. The charging language was formerly changed to be consistent with the
Proponents other Code Change Proposals, predicated on S118-16.
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See further background and discussion under Public Comment S118-16

Bibliography:
See BIBLIOGRAPHY under Public Comment S118-16
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S129-16
IBC: 1704.2, 1705.11.2, 1705.12.3, 1705.2.2, 1705.2.2 (New), 1705.2.2.2 (New), 1705.2.2.3 (New), 1705.2.2.3.1 (New),
1705.2.4.
Proposed Change as Submitted
Proponent : Bonnie Manley, AISI, representing American Iron and Steel Institute (bmanley@steel.org)
2015 International Building Code
Revise as follows:
1704.2 Special inspections and tests. Where application is made to the building official for construction as specified in
Section 105, the owner or the owner's authorized agent, other than the contractor, shall employ one or more approved
agencies to provide special inspections and tests during construction on the types of work specified in Section 1705 and
identify the approved agencies to the building official. These specialinspections and tests are in addition to the inspections by
the building official that are identified in Section 110.
Exceptions:
1. Special inspections and tests are not required for construction of a minor nature or as warranted by conditions in the
jurisdiction as approved by the building official.
2. Unless otherwise required by the building official, special inspections and tests are not required for Group U
occupancies that are accessory to a residential occupancy including, but not limited to, those listed in Section 312.1.
3. Special inspections and tests are not required for portions of structures designed and constructed in accordance with
the cold-formed steel light-frame construction provisions of Section 2211.7 2211.1.2 or the conventional light-frame
construction provisions of Section 2308.
4. The contractor is permitted to employ the approved agencies where the contractor is also the owner.
Add new text as follows:
1705.2.2 Cold-formed steel. Special inspections for cold-formed steel shall be in accordance with this section.
Revise as follows:
1705.2.2 1705.2.2.1 Cold-formed steel deck. No change to text.
Add new text as follows:
1705.2.2.2 Cold-formed steel light-frame construction. Special inspections and qualifications of welding and mechanical
fastening special inspectors for cold-formed steel light frame construction, which is designed and installed in accordance with
Section 2211.1, shall be in accordance with the quality assurance inspection requirements of AISI S240 Chapter D, excluding
AISI S240 Section D6.9.
1705.2.2.3 Cold-formed steel trusses. Special inspection of trusses of cold-formed steel light frame construction shall be in
accordance with this section.
1705.2.2.3.1 General. For cold-formed steel trusses, quality assurance inspection in accordance with AISI S240 Chapter D,
excluding AISI S240 Section D6.9, shall verify compliance with the approved construction documents and the approved truss
submittal package as defined in AISI S202.
Revise as follows:
1705.2.4 1705.2.2.3.2 Cold-formed steel trusses spanning 60 feet or greater. Where a cold-formed steel truss clear span
is 60 feet (18 288 mm) or greater, the special inspector shall additionally verify that the temporary installation restraint/bracing
and the permanent individual truss member restraint/bracing are is installed in accordance with the approvedtruss submittal
package design as specified in Section 2211.1.3.
Delete and substitute as follows:
1705.11.2 Cold-formed steel light-frame construction. Periodicspecial inspection is required for welding operations of
elements of the main windforce-resisting system. Periodic special inspection is required for screw attachment, bolting,
anchoring and other fastening of elements of the main windforce-resisting system, including shear walls, braces, diaphragms,
collectors (drag struts) and hold-downs.
Exception:Special inspections are not required for cold-formed steel light-frame shear walls and diaphragms, including
screwing, bolting, anchoring and other fastening to components of the windforce resisting system, where either of the
following applies:
1. The sheathing is gypsum board or fiberboard.
2. The sheathing is wood structural panel or steel sheets on only one side of the shear wall, shear panel or
diaphragm assembly and the fastener spacing of the sheathing is more than 4 inches (102 mm) on center (o.c.).
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Special inspections for the wind resistance of cold-formed steel lateral force resisting systems, which are designed and
installed in accordance with Section 2211.1, shall be in accordance with the quality assurance inspection requirements of AISI
S240 Section D6.9.
1705.12.3 Cold-formed steel light-frame construction. For the seismic force-resisting systems of structures assigned to
Seismic Design Category C, D, E or F, periodic special inspection shall be required:
1. For welding operations of elements of the seismic force-resisting system; and
2. For screw attachment, bolting, anchoring and other fastening of elements of the seismic force-resisting system,
including shear walls, braces, diaphragms, collectors (drag struts) and hold-downs.
Exception:Special inspections are not required for cold-formed steel light-frame shear walls and diaphragms, including
screw installation, bolting, anchoring and other fastening to components of the seismic force-resisting system, where
either of the following applies:
1. The sheathing is gypsum board or fiberboard.
2. The sheathing is wood structural panel or steel sheets on only one side of the shear wall, shear panel or
diaphragm assembly and the fastener spacing of the sheathing is more than 4 inches (102 mm) on center.
Special inspections for the seismic resistance of cold-formed steel lateral force resisting systems, which are designed and
installed in accordance with Section 2211.1, shall be in accordance with the quality assurance inspection requirements of AISI
S240 Section D6.9.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
AISI S202, Code of Standard Practice for Cold-Formed Steel Structural Framing, 2015
AISI S240, North American Standard for Cold-Formed Steel Structural Framing, 2015
Reason: This proposal is one in a series adopting the latest generation of AISI standards for cold-formed steel. It has been
offered by the industry with the intent of coordinating with a comparable NCSEA proposal adopting special inspection
requirements for wood light frame construction. In the IBC, light frame construction includes a solution in both wood and coldformed steel framing. Often on projects, these materials are direct competitors. Rather than upset the balance in the light frame
industry, the special inspection requirements should remain consistent and coordinated between the two structural materials,
which means that both proposals must succeed or fail together.
This particular proposal focuses on Chapter 17 by incorporating references to two new cold-formed steel standards -- AISI
S240 and AISI S202. Both standards are published and available for a free download at: www.aisistandards.org.
AISI S240, North American Standard for Cold-Formed Steel Structural Framing, addresses requirements for construction with
cold-formed steel structural framing that are common to prescriptive and engineered light frame construction. This
comprehensive standard was formed by merging the following AISI standards:
AISI S200, North American Standard for Cold-Formed Steel
AISI S210, North American Standard for Cold-Formed Steel
AISI S211, North American Standard for Cold-Formed Steel
AISI S212, North American Standard for Cold-Formed Steel
AISI S213, North American Standard for Cold-Formed Steel
AISI S214, North American Standard for Cold-Formed Steel

Framing-General Provisions
Framing–Floor and Roof System Design
Framing–Wall Stud Design
Framing–Header Design
Framing– Lateral Design
Framing–Truss Design

Consequently, AISI S240 supersedes all previous editions of the above mentioned individual AISI standards. Additionally, the
standard builds upon this foundation by adding the first comprehensive chapter on quality control and quality assurance for
cold-formed steel light frame construction.
AISI S202, Code of Standard Practice for Cold-formed Steel Structural Framing, is intended to service as a state-of-the-art
mandatory document for establishing contractual relationships between various parties in a construction project where coldformed steel structural materials, components and assemblies are used. While it is not specifically intended to be a direct
reference in the building code, portions of AISI S202 are recommended for adoption in this proposal to establish the minimum
requirements for cold-formed steel truss design drawings.
Modifications specific to Chapter 17 include the following:
Section 1705.2.2: Requirements for special inspection of cold-formed steel are editorially consolidated into this section.
Section 1705.2.2.1: No substantive changes are proposed for cold-formed steel deck.
Section 1705.2.2.2: Reference to AISI S240, Chapter D is made for special inspection of cold-formed steel structural
framing systems that are designed and installed in accordance with Section 2211.1. AISI S240 Chapter D provides
requirements for both quality control and quality assurance; however, for the purposes of IBC Chapter 17, the quality
assurance inspection requirements are invoked for special inspections along with the qualifications of special inspectors.
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This approach is similar to that taken by both AISC 360, Chapter N, and SDI QA/QC. In fact, the provisions in AISI S240
have been closely modeled on those two standards. AISI S240, Section D6.9 is specific to lateral force resisting systems
intended for high wind and high seismic areas. Therefore, it has been excluded from adoption here and, instead, is
adopted in Section 1705.11 for high wind and Section 1705.12 for high seismic.
Section 1705.2.2.3: Special inspection requirements for cold-formed steel trusses are consolidated into a dedicated
section.
Section 1705.2.2.3.1: Upon review, it was determined that in addition to verifying compliance with the approved
construction documents (specifically per AISI S240 Section D6.8), the special inspector (ie. quality assurance inspector)
needed to also check compliance with the approved truss submittal package. This ensures that the special inspector
reviews not only the placement of the trusses, but also the permanent individual truss member restraint/bracing details. It
is anticipated that this particular requirement will be clarified in the next edition of AISI S240. Truss submittal package is
defined in AISI S202 as follows:
Truss Submittal Package. Package consisting of each individual truss design drawing, and, as applicable, the truss
placement diagram, the cover/truss index sheet, permanent individual truss member restraint/bracing details
designed in accordance with generally accepted engineering practice, applicable permanent individual truss
member restraint/bracing details, and any other structural details germane to the trusses. [AISI S202]
Section 1705.2.2.3.2: Now that inspection of the permanent individual truss member restraint/bracing is covered in Section
1705.2.2.3.1 for all cold-formed steel light frame trusses, reference to permanent individual truss member restraint/bracing
in this section is redundant and potentially confusing, so it is recommended for deletion.
Section 1705.11.2: AISI S240, Section D6.9 now includes these requirements for cold-formed steel lateral force resisting
systems, so the requirement has been replaced with a direct reference to the provisions of AISI S240, Section D6.9.
Section 1705.12.3: AISI S240, Section D6.9 now includes these requirements for cold-formed steel lateral force resisting
systems, so the requirement has been replaced with a direct reference to the provisions of AISI S240, Section D6.9.

Cost Impact: Will increase the cost of construction
This code change proposal adopts the latest industry standard for cold-formed steel. At this time, it is difficult to anticipate how
cost of construction will be fully impacted, other than to note that some of the additional costs will be offset by new efficiencies
in the design, installation, and inspection of cold-formed steel.
Analysis: A review of the standard(s) proposed for inclusion in the code, AISI S202 & AISI S240, with regard to the ICC criteria
for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S129-16 : 1704.2MANLEY11503
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Disapproval is consistent with the committee's action prior action on S137-16. Replacing requirements for
special insptedtions with a reference to a standard is not desireable.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Bonnie Manley, AISI, representing American Iron and Steel Institute (bmanley@steel.org) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1705.2.2.2 Cold-formed steel light-frame construction. Special inspections and qualifications of welding and mechanical
fastening special inspectors for cold-formed steel light frame construction, which is designed and installed in accordance with
Section 2211.1, shall be in accordance with the quality assurance inspection requirements of AISI S240 Chapter D, excluding
AISI S240 Section D6.9.
1705.2.2.3 1705.2.2.2 Cold-formed steel trusses. No change to text.
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1705.2.2.3.1 1705.2.2.2.1 General. For cold-formed steel trusses, with overall height of 60 inches (1,524 mm) or greater,
quality assurance inspection in accordance with AISI S240 Chapter D, excluding AISI S240 Section D6.9, D6.8 shall verify
compliance that installation of the permanent individual truss web member restraint/bracing is in accordance with the approved
construction documents and the approved truss submittal package as defined in AISI S202.
1705.2.2.3.2 1705.2.2.2.2 Cold-formed steel trusses spanning 60 feet or greater. No change to text.
Commenter's Reason: The purpose of this public comment is twofold. First, it coordinates with the Proposal S137-16 on
special inspection of wood construction, which was disapproved. Section 1705.2.2.2 of the original proposal, which introduces
requirements for cold-formed steel light frame construction quality assurance, is recommended for deletion.
Second, the public comment coordinates with the modifications that were approved as submitted in Proposal S138-16. In that
proposal, the proponent, NCSEA, instituted special inspection for permanent individual truss member restraint/bracing in wood
trusses 60 inches and higher, presenting evidence of failures resulting from missing or inadequate truss web member bracing.
To bring that concept into Proposal S129, this public comment introduces the same 60 inch trigger for quality assurance
inspection for the permanent individual truss member restraint/bracing in CFS trusses and clarifies the applicable section in AISI
S240.
Additionally, for CFS trusses, the inspection of permanent restraint/bracing has been further focused to truss web
member bracing only. This is because, with wood truss buildings, the bottom chord is typically braced with rigid ceiling panels;
whereas, for CFS truss buildings, bottom chord bracing is typically accomplished with discrete braces. To require inspection of
all permanent individual truss member restraint/bracing in CFS trusses would disproportionately increase the number of CFS
truss jobs that would require inspection, since most installations have discrete bottom chord braces while they may or may not
have truss web member bracing. Focusing this requirement on inspection of just the truss web member bracing for CFS
trusses addresses the primary concern raised in Proposal S138-16, while triggering inspection on a similar number of light
frame jobs.

S129-16
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S136-16
IBC: 1705.3.
Proposed Change as Submitted
Proponent : Satyendra Ghosh, representing Precast/Prestressed Concrete Institute (skghoshinc@gmail.com)
2015 International Building Code
Revise as follows:
TABLE 1705.3
REQUIRED SPECIAL INSPECTIONS AND TESTS OF CONCRETE CONSTRUCTION

TYPE
1. Inspect reinforcement, including
prestressing tendons, and verify
placement.
2. Reinforcing bar welding:
a. Verify weldability of reinforcing
barsother than ASTM A 706;
b. Inspect single-pass fillet welds,
maximum 5/16"; and Inspect welding of
reinforcing steel resisting flexural and
axial forces in intermediate and special
moment frames, and boundary elements
of special structural walls of concrete.
c. Inspect welding of shear
reinforcement.
cd. Inspect all other welds.
3. Inspect anchors cast in concrete.
4.Inspect anchors post-installed in
hardened concrete members. b
a. Adhesive anchors installed in
horizontally or upwardly inclined
orientations to resist sustained tension
loads.
b. Mechanical anchors and adhesive
anchors not defined in 4.a
5. Verify use of required design mix.
6. Prior to concrete placement, fabricate
specimens for strength tests, perform
slump and air content tests, and
determine the temperature of the
concrete.
7. Inspect concrete and shotcrete
placement for proper application
techniques.
8.Verify maintenance of specified curing
temperature and techniques.
9. Inspect prestressed concrete for:
a. Application of prestressing forces;
and
b. Grouting of bonded prestressing
tendons.
10. Inspect erection of precast concrete
members.
11. Verify in-situ concrete strength, prior
to stressing of tendons in post-tensioned
concrete and prior to removal of shores
and forms from beams and structural
slabs.
12. Inspect formwork for shape, location
and dimensions of the concrete member
being formed.

2016 ICC PUBLIC COMMENT AGENDA

CONTINUOUS
SPECIAL
INSPECTION

PERIODIC
SPECIAL
INSPECTION

REFERENCED
STANDARD a

IBC
REFERENCE

—

X

ACI 318 Ch. 20, 25.2,
25.3, 26.6.1-26.6.3

1908.4

—

X

X

X

X

—

X
—

X
X

X

AWS D1.4
ACI 318: 26.6.4
—

ACI 318: 17.8.2

—

ACI 318: 17.8.2.4

—

—

X

ACI 318: Ch. 19,
26.4.3, 26.4.4

1904.1, 1904.2,
1908.2, 1908.3

X

—

ASTM C 172 ASTM
C 31 ACI 318: 26.4,
26.12

1908.10

X

—

ACI 318: 26.5

1908.6, 1908.7,
1908.8

—

X

ACI 318: 26.5.326.5.5

1908.9

X

—

ACI 318: 26.10

—

X

—

—

X

ACI 318: Ch. 26.9

—

—

X

ACI 318: 26.11.2

—

—

X

ACI 318:
26.11.1.2(b)

—
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For SI: 1 inch = 25.4 mm.
a. Where applicable, see also Section 1705.12, Special inspections for seismic resistance.
b. Specific requirements for special inspection shall be included in the research report for the anchor issued by an approved
source in accordance with 17.8.2 in ACI 318, or other qualification procedures. Where specific requirements are not provided,
special inspection requirements shall be specified by the registered design professional and shall be approved by the building
official prior to the commencement of the work
Reason: This proposal seeks to reverse a substantive change made as part of an organizational change in the 2015 IBC by
Code Change S148-12. The change is shown below.

The Committee's reason for approving this code change as submitted was: "This code change simplifies the special
inspections for steel by removing requirements for reinforcing bars that don't belong under steel." This reason obviously is
strictly organizational.
We believe that tying the extent of special inspection of reinforcing bars (continuous or periodic) to the function of those bars
(reinforcement resisting flexural and axial forces in intermediate and special moment frames, and boundary elements of special
structural walls of concrete; shear reinforcement) is logical. Continuous special inspection can then be mandated for welds, the
failure of which is liable to have serious, even catastrophic, consequences. The logic behind mandating special inspection for
all welds other than those of a particular type (and even there only up to a maximum size) is, on the other hand, difficult to see.
The exception provided almost never applies. Fillet welds are used only at the ends of reinforcing bars, to connect them to
plates; those welds are done at the shop using an automated welding process. Otherwise, the welds used on reinforcing bars
are flare bevel groove welds or full penetration butt welds. Thus the 2015 IBC change represents an unnecessary expansion of
special inspection requirements that does not result in any apparent benefit.

Cost Impact: Will not increase the cost of construction
The cost of precast concrete construction, where welding of reinforcing bars is not uncommon, should decrease modestly
through elimination of unnecessary continuous special inspection in many cases.
S136-16 : TABLE
1705.3GHOSH12750
Public Hearing Results
Committee Action:
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Committee Reason: The committee had a concern that, with the proposed changes to the concrete special inspections, some
critical welds could be missed. It is suggested that a publioc comment be submitted to address this concern.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: The proposed change ensures continuous special inspection of reinforcing bar welding in critical
locations based on the loading conditions, and adds continuous special inspection for shear reinforcing. It allows periodic
inspection in less critical regions. All these changes are in line with earlier versions of the code and enhance safety through
inspection of critical items. The current language only requires periodic special inspection of all reinforcing bar welding which
does not provide for adequate safety in all cases.
Proponent : Satyendra Ghosh, representing Precast/Prestressed Concrete Institute (skghoshinc@gmail.com)
requests Approve as Submitted.
Commenter's Reason: We believe that tying the extent of special inspection of reinforcing bar welding (continuous or
periodic) to the function of those bars (reinforcement resisting flexural and axial forces in intermediate and special moment
frames, and boundary elements of special structural walls of concrete; shear reinforcement) is logical. Continuous special
inspection can then be mandated for welds, the failure of which is liable to have serious, even catastrophic, consequences.
That is the way IBC Chapter 17 requirements were from the 2000 through the 2012 IBC.
The requirements were changed in the 2015 IBC through a code change that was supposed to be organizational. The logic
behind mandating special inspection for all welds other than those of a particular type (and even there only up to a maximum
size) is, on the other hand, difficult to see. The exception provided almost never applies. Fillet welds are used only at the ends
of reinforcing bars, to connect them to plates; those welds are typically done at the shop using an automated welding process.
Otherwise, the welds used on reinforcing bars are flare bevel groove welds or full penetration butt welds.
The presumably organizational change made in the 2015 IBC represents an unnecessary expansion of special inspection
requirements that does not result in any apparent benefit. It causes a particular and totally unnecessary hardship for one
important segment of the concrete industry – the precast concrete industry.
2015 IBC Section 1705.3.1 requires special inspection of welding of reinforcing bars to be in accordance with AWS D1.4-2011.
In the AWS D1.4 chapter on inspection, there is only one reference to inspection intervals. In Section 7.5.4, AWS states: "The
inspector shall, at suitable intervals, observe the technique and performance of each welder to verify that the applicable
requirements of this code are met." If the inspection of basically all welding of reinforcing bars were so critical, wouldn't it seem
logical that AWS, the authority on welding, would have specified continuous inspection, rather than inspection at undefined
"suitable intervals"?
The Committee's reason for recommending disapproval was: "The committee had a concern that, with the proposed changes to
the concrete special inspections, some critical welds could be missed." This concern is unfounded. The proposed changes
bring IBC requirements back to where they always were. The only critical welds specifically mentioned at the IBC structural
hearing were welds on reinforcement in columns supporting discontinued shear walls or frames. By ACI 318 requirements those
columns would be treated as special moment frame columns (ACI 318-14 Section 18.7.5.6) or intermediate moment frame
columns (ACI 318-14 Section 18.4.3.6) and the continuous special inspection requirements for welds would apply.

S136-16
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S137-16
IBC: 1705.11.1, 1705.12.2, 1705.5, 1705.5 (New).
Proposed Change as Submitted
Proponent : Gregory Robinson, representing National Council of Structural Engineers Associations (grobinson@lbyd.com)
2015 International Building Code
Revise as follows:
1705.5 Wood construction. Special inspections of prefabricated wood structural elements and assemblies shall be in
accordance with Section 1704.2.5. Special inspections of site-built assemblies including shear walls, braces, diaphragms,
collectors (drag struts) and hold-downs, shall be in accordance with this section and Table 1705.5.
Exceptions:
1. Buildings and structures assigned to Risk Category I.
2. Buildings and structures assigned to Risk Category II that are not more than 3 stories in height above grade plane and
are not included in Sections 1705.11 or 1705.12.
Add new text as follows:
TABLE 1705.5
REQUIRED SPECIAL INSPECTION OF WOOD CONSTRUCTION
TYPE
CONTINUOUS PERIODIC
SPECIAL
SPECIAL
INSPECTION INSPECTION
1. Verify that grade stamp on framing lumber, plywood and OSB panels conform to the
X
approved construction documents.
2. Verify that wood connections including quantity, diameter, length and spacing of nails or
X
staples; bolt diameter, length and location; anchor bolt diameter, length, spacing and location;
tie-down and hold down diameter, length, location and configuration; and types of beam
hangers and framing anchors, conform to the approved construction documents.
X
3. Verify that details of wood framing including framing layout, member sizes, blocking,
bridging and bearing lengths conform to the approved construction documents.
4. Inspect diaphragms and shear walls to verify that wood structural panel sheathing is of the
X
grade and thickness, the nominal size of framing members at adjoining panel edges and the nail
or staple diameter and length, conform to the approved construction documents.
a. Where applicable, also see Section 1705.11 Special inspections for wind resistance and Section 1705.12 Special
Inspections for seismic resistance.
Revise as follows:
1705.11.1 Structural wood. Continuousspecial inspection is In addition to the requirements of Section 1705.5, continuous
special inspection shall be required during field gluing operations of elements of the main windforce-resisting
system.Periodicspecial inspection is required for nailing, bolting, anchoring and other fastening of elements of the main
windforce-resisting system, including wood shear walls, wood diaphragms, drag struts, braces and hold-downs.
Exception: Special inspections are not required for wood shear walls, shear panels and diaphragms, including nailing,
bolting, anchoring and other fastening to other elements of the The main windforce-resisting system, where the fastener
spacing of the sheathing is more than 4 inches (102 mm) on center.
1705.12.2 Structural wood. For Additional special inspections shall be required for the seismic force-resisting systems of
structures assigned to Seismic Design Category C, D, E or F:
1. Continuous special inspection shall be required during field gluing operations of elements of the seismic force-resisting
system.
2. Periodic special inspection shall be required for nailing, bolting, anchoring and other fastening of elements of the
seismic force-resisting system, including wood shear walls, wood diaphragms, drag struts, braces, shear panels and
hold-downs.
Exception:Special inspections are not required for wood Wood shear walls, shear panels and diaphragms, including
nailing, bolting, anchoring and other fastening to other elements of the seismic force-resisting system, where the fastener
spacing of the sheathing is more than 4 inches (102 mm) on center.
Reason: NCSEA believes that wood construction has become more commonly used for load bearing applications of significant
height and in regions with moderate and high seismic and wind concerns. These types of construction should be subject to
Special Inspections in a similar manner and to a comparable extent as other systems such as concrete, structural steel and
masonry. There is a large group of buildings constructed with wood construction that is not subject to the same requirements
for Special Inspection as the same buildings constructed with structural steel, concrete or masonry. This proposal seeks to
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correct this deficiency in the Code.
Exceptions are provided to limit the applicability of these provisions to exclude single and two family dwellings, small
commercial, agricultural structures and buildings of lesser occupancies unless these minor structures are subject to the existing
requirements of 1705.11 Special inspections for wind resistance, and 1705.12 Special inspection for seismic resistance.
The proposed revisions to 1705.11 and 1705.12 are to coordinate between the additional requirements for Special Inspections
in high seismic and high wind conditions and the proposed provisions. The proposed changes to 1705.11 and 1705.12 do not
reduce the requirements of these sections they only prevent the exceptions for these sections from conflicting with the new
requirements. In addition, notes are added to the Table 1705.5 to refer to 1705.11 and 1705.112 for additional requirements.
For example, one can compare the current Special Inspection requirements of the IBC for Wood Light Frame Construction to
other structural systems using a sample building. For comparison, use a five story building where 1705.11 (wind) and 1705.12
(seismic) do not apply; there are no trusses spanning 60 feet or more and there are no high-load diaphragms.
If this building is constructed using a cast in place reinforced concrete system, the IBC requires Special Inspection of twelve
(12) different items. These range from concrete mix designs, field sampling and testing for strength to reinforcing steel
placement. If this building is constructed using structural steel, the IBC requires Special Inspections of six (6) items for anchor
rods, twenty two (22) items to for welding, twelve (12) items for bolting and four (4) general items for a total of 44 areas of
Special Inspection. Currently there are no requirements for Special Inspections for this same building constructed
with wood.
For this example building, the same level of inspection by the Building Official is required for each system but there is a vast
disparity between the systems with regard to Special Inspections; twelve vs. forty four vs. zero.

Cost Impact: Will not increase the cost of construction
There will be no increase in construction cost due to the increased Special Inspection that will take place. Currently structural
engineers provide for these inspections in project specifications. However, individual requirements vary greatly and there is not
a consistent level of requirements. Standardization of these requirements in the Code will reduce delays and added costs due
to confusion created by varying specifications. The improved field quality assurance will improve safety and reduce field errors
resulting in a savings in construction cost and schedule. The improved public safety and potential reduction in construction
cost support adoption of this proposal.
S137-16 : 1705.5ROBINSON11665
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There may be a place for special inspection in wood frame buildings. The code already contains required
special inspections where high lateral loads are a concern. Other inspections could be done by the building official. The committee
encouages those on both side of this issue to work on proposals that will have wider support.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: Special inspection of critical items in wood structures is necessary to ensure safety at a level
comparable to other building systems. The lack of special inspection can compromise safety and does not ensure compliance
with the design documents. Adequate exemptions are included in the proposal for small structures that do not typically require
special inspection.

2016 ICC PUBLIC COMMENT AGENDA

Page 2364

Proponent : Gregory Robinson, National Council of Structural Engineers Association, representing National Council
of Structural Engineers Associations (grobinson@lbyd.com) requests Approve as Submitted.
Commenter's Reason: Many Professional Engineers across the United States believe that inspection of commercial wood
structures is not currently addressed adequately within the building code or by the wood industry. These Professional
Engineers who design and observe wood projects during construction will occasionally find that the intent of the drawings is not
being incorporated into the structure. While most wood structures are designed, constructed, and inspected by the Building
Official without issue, there are situations where exceptions do occur that could impact the safety of the public or the integrity of
the structure after a disaster.
The special inspections for wood construction specified in the code are so specific that rarely will any additional inspections
occur on the project other than those provided by the Building Official. The lack of third party inspections often results in
issues discovered far too late for cost effective correction resulting in delays in construction and added costs.
The inspections proposed within this proposal are reasonable to incorporate during construction, effective in reducing the time
and cost to correct non-compliant work and will help to insure that buildings are safe for the public. Costs for these
inspections will be cited as a reason to not support this proposal, but how much is too much to pay to have the wood framed
fire station that we rely on after a disaster be inspected?
Professional Engineers designing fire stations on which we trust will be there after a disaster, the apartment complexes we live
in and the schools that our children attend believe that if these structures are wood, they deserve a level of inspection that is
much greater than is currently found with the building code. Pleas support this code change proposal as submitted.

S137-16
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S138-16
IBC: 1705.5.2.
Proposed Change as Submitted
Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com)
2015 International Building Code
Revise as follows:
1705.5.2 Metal-plate-connected wood trusses spanning 60 feet or greater. Where a truss clear span is Special
Inspections of wood trusses, with overall height of 60 feet inches (18 288 1,524 mm) or greater, the special inspector shall be
performed to verify that the temporary installation restraint/bracing and of the permanent individual truss member
restraint/bracing are has been installed in accordance with the approved truss submittal package. For wood trusses with a
clear span of 60 feet (18288 mm) or greater, the special inspector shall also verify during construction, that the temporary
installation restraint/bracing is installed in accordance with the approved truss submittal package.
Reason: This code change proposal wii harmonize the special inspection requirements for wood trusses so that they have the
same requirements as open web steel joists and joist girders (section 1705.2.3), and cold formed steel trusses (AISI S240,
Chapter D).
The Truss designer, as part of their design and in accordance with their responsibilities, determines if and where an individual
member of a truss needs to be braced to prevent out of plane buckling when subjected to design loads. This is what is called
permanent individual truss member restraint/bracing. The locations where this restraint/bracing is needed has historically been
shown on the truss design drawings as a small rectangle with an "x" thru it, along with a key note that says something to the
effect "bracing required at location indicated". Then there may be a general note at the end of the submittal that typically says
"Lateral bracing location indicated by symbol shown and/or by text in the bracing section of the output", and "BSCI is the
industry standard to be used". This information is often misinterpreted or ignored by the truss installer.
The installation of the restraint/bracing is critical for the safe performance of wood trusses, and if the bracing is not installed at
all, or is not installed correctly, can become a life safety issue. This issue is important enough to rise to the level requiring
special inspections. This code change will ensure the bracing gets installed where it is required by the Truss designer.
One such collapse was of a fire station in Pinetop Arizona, where the permanent bracing was not installed

.
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Missing bracing on tall, slender compression members could be seen in several buildings in Joplin, MO after the May 2011
tornado removed portions of roof sheathing or gable end walls

.
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A 2008 inspection of a building in Gig Harbor, WA showed "piggy-back" trusses with missing bracing and collectors

.

Cost Impact: Will increase the cost of construction
The cost of construction will increase slightly by the amount of the cost of the special inspector. This increased cost however is
minimal and justified.
S138-16 :
1705.5.2HUSTON13310
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The committee agrees that because the temporary truss bracing is part of the structural design, it needs to
be verified by special inspection.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gary Ehrlich, National Association of Home Builders, representing National Association of Home
Builders (gehrlich@nahb.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
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1705.5.2 Metal-plate-connected wood trusses. Special Inspections of wood trusses, with a total length between end
bearing points of 36 feet (10,973 mm) or greater and overall height of 60 inches (1,524 mm) or greater, or of wood piggyback
trusses, shall be performed to verify that the installation of the permanent individual truss member restraint/bracing has been
installed in accordance with the approved truss submittal package. For wood trusses with a clear span of 60 feet (18288 mm)
or greater, the special inspector shall also verify during construction, that the temporary installation restraint/bracing is installed
in accordance with the approved truss submittal package.
Commenter's Reason: The purpose of this public comment is to add a minimum clear span trigger for the special inspection
of permanent truss bracing introduced by this code change. Roof slopes of 6:12 and greater are common in multifamily
buildings, four-story townhouses and other residential buildings constructed under the IBC, and in some areas of the country
the average roof slope is on the order of 8:12. For such buildings, this provision as written would trigger a special inspection for
a building just 20 feet in width, or even narrower. Absent significant evidence of widespread truss failures in small residential
and multifamily buildings built to the IBC, there is no justification for such a broad expansion of special inspection requirements.
IBC Section 2308.5 limits the clear span of trusses on conventionally-framed buildings to 40 feet, and IRC Section R802.10.2.1
limits the width of buildings using trusses to 36 feet. The primary intent of these two provisions is to limit the roof load delivered
to prescriptively-selected wall studs, but they also suggest a reasonable minimum trigger for special inspection requirements of
a 36 foot length between end bearing points.
The proponent's reason statement identified piggyback trusses as a concern. This occurs where a truss is shipped to a jobsite
in two or more pieces with one supporting truss and one or more cap trusses which are attached at the site during installation.
Special attention to the bracing for the additional chord plane this creates in the truss assembly may be warranted, and thus
piggyback trusses are called out for special inspection regardless of building width or truss span.

Proponent : Joseph Holland, representing Hoover Treated Wood Products (jholland@frtw.com) requests
Disapprove.
Commenter's Reason: This change is inappropriate. It will require a special inspection for almost all building constructed
with trusses. A pitch of 5 in 12 is typical today. A truss with a span of 24 feet would require a special inspector.
The proponent states it is required for steel trusses 5 feet high. That is not representative of what the two material will span.
How far can a steel truss five feet tall span. it is significantly more.
The examples given in the proposal show the effect of a toronado on a building and piggyback trusses but yet the picture does
not show piggyback trusses. This imposes an additional cost without an incremental increase in benefit.

Proponent : Marvin Strzyzewski, representing MiTek USA, Inc. (marvins@mii.com) requests Disapprove.
Commenter's Reason: Proponent is asking for a special inspection on framing members that a Building Official is adequately
capable of inspecting. The lateral restraints and diagonal bracing members along with any other material and connection
specifications should be clearly specified on the bracing plan for the structure included in the submittal documents. These
members should be installed and thus available for inspection during the rough framing inspection, as are all other framing
members under the inspection review.
A 60 inch height limitation would require that a lot structures would incur higher costs in both inspection fees and increased
time added to the construction schedule. This 60 inch height requirement seems arbitrary, what is the rationale for this?

Proponent : Maureen Traxler, representing WA Assn of Bldg Officials Code Committee
(maureen.traxler@seattle.gov) requests Disapprove.
Commenter's Reason: This proposal creates a massive change in the threshold for required special inspections for wood
trusses. The current threshold for permanent bracing of metal-plate-connected wood trusses is at 60-foot clear span. This
proposal changes from requiring special inspection for a span of 60 feet to requiring it for height of 60 inches. With this change,
almost every structure with wood trusses would require special inspection. The additional special inspections will add
significantly to the cost of construction with limited added value.
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While there may be justification for requiring special inspection of more projects, there is no justification for such a drastic
change. Special inspection is meant for special types of construction that aren't within the typical expertise of building
inspectors. The justification offered by the proponents is consistency with the requirements for open web steel joists, joist
girders, and cold formed steel trusses. Steel construction has different varying requirements and requires more specialized
knowledge than wood-frame trusses. Wood construction is different than steel and doesn't need to be treated the same.

Proponent : Larry Wainright, representing Structural Building Components Association (lwainright@qualtim.com)
requests Disapprove.
Commenter's Reason: This code proposal establishes special inspection requirements for all metal plate connected wood
trusses that are 60-inches in height or deeper. The proponent argues that the special inspections are necessary because
trusses are getting installed without the proper permanent web member plane lateral restraint and diagonal bracing being
applied. This means that trusses are being installed where the manufacturer's installation instructions, IBC referenced standard
industry details (see Section 2303.4.1.2) and SBCA's publically available Building Component Safety Information (BCSI;
http://support.sbcindustry.com/pubs/BCSIED2-D (http://support.sbcindustry.com/pubs/BCSIED2-D)) are all being ignored. Does
this mean there is a need to have special inspections for OSB sheathing, LVL beams, 2x10 joists, 2x6 rafters, etc. since all may
get installed improperly? Everyone knows how hard it is to install the OSB 3/8" edge distance requirement accurately and
consistently, yet for shear walls to perform properly this is what SDPWS says shall be done.
Compared to a 3/8" edge distance inspection of all OSB installations, which does not require special inspections, getting the
permanent lateral restraint and diagonal bracing installed and inspected properly should be comparatively easy. Hence, these
items can easily be inspected by the building official during their normal inspections.
The proponent father states that this code proposal will " harmonize the special inspection requirements for wood trusses so
that they have the same requirements as open web steel joists and joist girders (section 1705.2.3), and cold formed steel
trusses (AISI S240, Chapter D; )" For reference please see
https://cfsei.memberclicks.net/assets/docs/publications/freestandards/s200-15/aisis240-151stprinting.pdf
(https://cfsei.memberclicks.net/assets/docs/publications/freestandards/s200-15/aisis240-151stprinting.pdf).
Chapter D does not reference a 60-inch height limit for truss inspections. The following section contains the framing inspection
requiremements:

Chapter D defines the typical truss manufacturing in-plant and 3rd party quality procedures and define the installers QC and
3rd party quality assurance process. The final inspection is performed as defined in IBC section 110.
Finally, the 60-inch height trigger is completely arbitrary. To put this in perspective, a 20 foot, 5/12 pitch truss with 2' overhangs
would exceed the 60-inch limit. This proposal would require special inspections of nearly all wood truss construction, even
accessory maintenance or storage buildings. No specific evidence has been provided to warrant such a change.
IBC section 1705.5.2 as provided in the 2015 building code is sufficient. It properly requires special inspections where trusses
are 60 feet or greater in length. These are the trusses where history has shown that there is a need for special inspections.
This code section is not broken.
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If enforcement is the problem, then that needs to be addressed in a very specific manner that adding this language to the IBC
will not do.

S138-16
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S145-16
IBC: 1705.11.1.
Proposed Change as Submitted
Proponent : Randy Shackelford (rshackelford@strongtie.com)
2015 International Building Code
Revise as follows:
1705.11.1 Structural wood. Continuousspecial inspection is required during field gluing operations of elements of the main
windforce-resisting system. Periodicspecial inspection is required for nailing, bolting, anchoring and other fastening of
elements of the main windforce-resisting system, including wood shear walls, wood diaphragms, drag struts, braces and holddowns.
Exception:Special inspections are not required for wood shear walls, shear panels and diaphragms, including nailing,
bolting, anchoring and other fastening to other elements of the main windforce-resisting system, where the fastener
spacing of the sheathing is more than 4 inches (102 mm) on center and fasteners are installed in a single row.
Reason: This proposal is meant to clarify when special inspection is required for shearwalls. It is possible that the designer
may specify two rows of nails at 6" o.c. in an effort to circumvent the special inspection process.
In addition, there are types of wood-framed shearwals that are designed to resist both shear and wind uplift, that use nails in
multiple rows. Special inspection of shearwalls that resist both shear and uplift from wind are particularly important because
this single system is being used as the main wind-force resisting system in both primary directions.
I believe the intent of this section is to require special inspection of any nail spacing at 4" o.c. or less without regard to whether
the nails are staggered or not, but this change will make sure it is interpreted that way.

Bibliography: These standards have requirements for nails in multiple rows for shearwalls resisting both shear and wind uplift:
Special Design Provisions for Wood Construction (ANSI/AWC SDPWS-2015), American Wood Council, 2015, Page 39, Section
4.4.
www.awc.org
Wood Frame Construction Manual (ANSI/AWC WFCM-2015), American Wood Council, 2015, Page 130, Figure 3.2f
www.awc.org

Cost Impact: Will increase the cost of construction
It is possible that this proposal could increase the cost of construction if a designer were specifying fasteners in two rows at 6"
o.c. in an effort to avoid special inspection. The additoinal cost would be the cost of special inspection, but this cost woud be
incurred only if no other triggers for special inspection were met.
This additional cost is justified by the fact that this system is acting as both the lateral force resisting system and the uplift force
resisting system.
But I believe the intent of this section is to require the special inspection using the nail spacing regardless of staggering in
rows. In this case, there would be no increase in construction.

S145-16 :
1705.11.1SHACKELFORD13299
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2015 International Building Code
1705.11.1 Structural wood. Continuous special inspection is required during field gluing operations of elements of the main
windforce-resisting system. Periodic special inspection is required for nailing, bolting, anchoring and other fastening of elements of
the main windforce-resisting system, including wood shear walls, wood diaphragms, drag struts, braces and hold-downs.
Exception:Special inspections are not required for wood shear walls, shear panels and diaphragms, including nailing,
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bolting, anchoring and other fastening to other elements of the main windforce-resisting system, where the specified fastener
spacing of the sheathing at panel edges is more than 4 inches (102 mm) on center and fasteners are installed in a single
row.
Committee Reason: By clarifying the exception, this code change helps determine where special inspection of the
mainwindforce-resisting system is required. The modification substitutes more suitable wording to accomplish the intent of the code
change.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Modified by this Public Comment.
Further Modify as Follows:
2015 International Building Code
1705.11.1 Structural wood. Continuous special inspection is required during field gluing operations of elements of the main
windforce-resisting system. Periodic special inspection is required for nailing, bolting, anchoring and other fastening of
elements of the main windforce-resisting system, including wood shear walls, wood diaphragms, drag struts, braces and holddowns.
Exception:Special inspections are not required for wood shear walls, shear panels and diaphragms, including nailing,
bolting, anchoring and other fastening to other elements of the main windforce-resisting system, where
the specified fastener spacing at panel edges is more than 4 inches (102 mm) on center and fasteners are installed in a
single row.
Commenter's Reason: Special inspection of wood sheathing fasteners is important to maintain safety at a level comparable
to other building systems. The modification approved by the committee removes a crucial portion of the proposal and would
allow for avoidance of special inspection by staggering fasteners without reducing the effective fastener spacing.
S145-16
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S146-16
IBC: 1705.12.1.1, 1705.12.1.2, 1705.13.1.1, 1705.13.1.2.
Proposed Change as Submitted
Proponent : Bonnie Manley, AISI, representing American Institute of Steel Construction (bmanley@steel.org)
2015 International Building Code
Revise as follows:
1705.12.1.1 Seismic force-resisting systems. Special inspections of structural steel in the seismic force-resisting systems
of in buildings and structures assigned to Seismic Design Category B, C, D, E or F shall be performed in accordance with the
quality assurance requirements of AISC 341.
Exception:Special inspections are not required in the seismic force-resisting systems of buildings and structures
assigned to Seismic Design Category B or C that are not specifically detailed for seismic resistance, with a response
modification coefficient, R, of 3 or less, excluding cantilever column systems.
Exceptions:
1. In buildings and structures assigned to Seismic Design Category B or C, special inspections are not required for
structural steel seismic force-resisting systems where the response modification coefficient, R, designated for "Steel
systems not specifically detailed for seismic resistance, excluding cantilever column systems" in ASCE 7, Table 12.2-1
has been used for design and detailing.
2. In buildings and structures assigned to Seismic Design Category D, E, or F, special inspections are not required for
structural steel seismic force-resisting systems where design and detailing in accordance with AISC 360 is permitted by
ASCE 7, Table 15.4-1.
1705.12.1.2 Structural steel elements. Special inspections of structural steel elements in the seismic force-resisting
systems of buildings and structures assigned to Seismic Design Category B, C, D, E or F other than those covered in Section
1705.12.1.1, including struts, collectors, chords and foundation elements, shall be performed in accordance with the quality
assurance requirements of AISC 341.
Exception:Special inspections of structural steel elements are not required in the seismic force-resisting systems of
buildings and structures assigned to Seismic Design Category B or C with a response modification coefficient, R, of 3 or
less.
Exceptions:
1. In buildings and structures assigned to Seismic Design Category B or C, special inspections of structural steel
elements are not required for seismic force-resisting systems with a response modification coefficient, R, of 3 or less.
2. In buildings and structures assigned to Seismic Design Category D, E, or F, special inspections are not required for
seismic force-resisting systems where design and detailing other than AISC 341 is permitted by ASCE 7, Table 15.4-1.
Special inspection shall be in accordance with the applicable reference standard listed in ASCE 7, Table 15.4-1.
1705.13.1.1 Seismic force-resisting systems. Nondestructive testing of structural steel in the seismic force-resisting
systems of in buildings and structures assigned to Seismic Design Category B, C, D, E or F shall be performed in accordance
with the quality assurance requirements of AISC 341.
Exception: Nondestructive testing is not required in the seismic force-resisting systems of buildings and structures
assigned to Seismic Design Category B or C that are not specifically detailed for seismic resistance, with a response
modification coefficient, R, of 3 or less, excluding cantilever column systems.
Exceptions:
1. In buildings and structures assigned to Seismic Design Category B or C, nondestructive testing is not required for
structural steel seismic force-resisting systems where the response modification coefficient, R, designated for "Steel
systems not specifically detailed for seismic resistance, excluding cantilever column systems" in ASCE 7, Table 12.2-1
has been used for design and detailing.
2. In buildings and structures assigned to Seismic Design Category D, E, or F, nondestructive testing is not required for
structural steel seismic force-resisting systems where design and detailing in accordance with AISC 360 is permitted by
ASCE 7, Table 15.4-1.
1705.13.1.2 Structural steel elements. Nondestructive testing of structural steel elements structural steel elements in the
seismic force-resisting systems of buildings and structures assigned to Seismic Design Category B, C, D, E or F other than
those covered in Section 1705.13.1.1, including struts, collectors, chords and foundation elements, shall be performed in
accordance with the quality assurance requirements of AISC 341.
Exception: Nondestructive testing of structural steel elements is not required in the seismic force-resisting systems of
buildings and structures assigned to Seismic Design Category B or C with a response modification coefficient, R, of 3 or
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less.
Exceptions:
1. In buildings and structures assigned to Seismic Design Category B or C, nondestructive testing of structural steel
elements is not required for seismic force-resisting systems with a response modification coefficient, R, of 3 or less.
2. In buildings and structures assigned to Seismic Design Category D, E, or F, nondestructive testing of structural steel
elements is not required for seismic force-resisting systems where where design and detailing other than AISC 341 is
permitted by ASCE 7, Table 15.4-1.Nondestructive testing of structural steel elements shall be in accordance with the
applicable reference standard listed in ASCE 7, Table 15.4-1.
Reason: This proposal provides a needed clarification in the exceptions in these sections on special inspection and
nondestructive testing for structural steel seismic force-resisting systems and for structural steel elements in other types of
seismic force-resisting systems.
In buildings and structures assigned to SDC D, E or F, IBC Section 2205.2.1.2 recognizes a few structural steel seismic forceresisting systems in ASCE 7, Table 15.4-1 where detailing in accordance with AISC 360 is permitted in lieu of AISC 341. For
these particular systems, it would be almost impossible to conduct special inspections and nondestructive testing in
accordance with AISC 341 when they have not been detailed in accordance with AISC 341. The new second exception in
Sections 1705.12.1.1 and 1705.13.1.1 recognizes this by permitting special inspection and nondestructive testing in
accordance with AISC 360. Modifications to the first exception in both sections are simply editorially fixes of the existing
exception so that it matches Section 2205.2.1.
In buildings and structures assigned to SDC D, E or F, IBC Section 2205.2.2 recognizes structural steel elements in seismic
force-resisting systems in ASCE 7, Table 15.4-1 where detailing in accordance with AISC 341 is not required. For these
particular systems, it would be almost impossible to conduct special inspections and nondestructive testing in accordance with
AISC 341 when they have not been detailed in accordance with AISC 341. The new second exception in Sections 1705.12.1.2
and 1705.13.1.2 recognizes this by permitting special inspection and nondestructive testing in accordance with the applicable
standard. Modifications to the first exception in both sections are simply editorially fixes of the existing exception so that it
matches Section 2205.2.2.

Cost Impact: Will not increase the cost of construction
This proposal is intended to be a clarification of the provisions. No increase in the cost of construction is anticipated.
S146-16 :
1705.12.1.1MANLEY12857
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
2015 International Building Code
1705.12.1.2 Structural steel elements. Special inspections of structural steel elements in the seismic force-resisting systems of
buildings and structures assigned to Seismic Design Category B, C, D, E or F other than those covered in Section 1705.12.1.1,
including struts, collectors, chords and foundation elements, shall be performed in accordance with the quality assurance
requirements of AISC 341.
Exceptions:
1. In buildings and structures assigned to Seismic Design Category B or C, special inspections of structural steel elements
are not required for seismic force-resisting systems with a response modification coefficient, R, of 3 or less.
2. In buildings and structures assigned to Seismic Design Category D, E, or F, special inspectionsof structural steel
elements are not required for seismic force-resisting systems where design and detailing other than AISC 341 is permitted
by ASCE 7, Table 15.4-1. Special inspection shall be in accordance with the applicable reference standard listed in ASCE
7, Table 15.4-1.
1705.13.1.2 Structural steel elements. Nondestructive testing of structural steel elements in the seismic force-resisting systems
of buildings and structures assigned to Seismic Design Category B, C, D, E or F other than those covered in Section 1705.13.1.1,
including struts, collectors, chords and foundation elements, shall be performed in accordance with the quality assurance
requirements of AISC 341.
Exceptions:
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1. In buildings and structures assigned to Seismic Design Category B or C, nondestructive testing of structural steel
elements is not required for seismic force-resisting systems with a response modification coefficient, R, of 3 or less.
2. In buildings and structures assigned to Seismic Design Category D, E, or F, nondestructive testing of structural steel
elements is not required for seismic force-resisting systems where where design and detailing other than AISC 341 is
permitted by ASCE 7, Table 15.4-1.Nondestructive testing of structural steel elements shall be in accordance with the
applicable reference standard listed in ASCE 7, Table 15.4-1.
Committee Reason: This proposal clarifies the special inspection of steel elements that resist seismic forces. The modification
makes editorial corrections to the proposed wording.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Bonnie Manley, AISI, representing American Institute of Steel Construction (bmanley@steel.org)
requests Approve as Modified by this Public Comment.
Further Modify as Follows:
2015 International Building Code
1705.12.1.1 Seismic force-resisting systems. Special inspections of structural steel seismic force-resisting systems in
buildings and structures assigned to Seismic Design Category B, C, D, E or F shall be performed in accordance with the
quality assurance requirements of AISC 341.
Exceptions:
1. In buildings and structures assigned to Seismic Design Category B or C, special inspections are not required for
structural steel seismic force-resisting systems where the response modification coefficient, R, designated for "Steel
systems not specifically detailed for seismic resistance, excluding cantilever column systems" in ASCE 7, Table 12.2-1
has been used for design and detailing.
2. In buildings and structures assigned to Seismic Design Category D, E, or F, special inspections are not required for
structural steel seismic force-resisting systems where design and detailing in accordance with AISC 360 is permitted by
ASCE 7, Table 15.4-1.
1705.12.1.2 Structural steel elements. Special inspections of structural steel elements in the seismic force-resisting
systems of buildings and structures assigned to Seismic Design Category B, C, D, E or F other than those covered in Section
1705.12.1.1, including struts, collectors, chords and foundation elements, shall be performed in accordance with the quality
assurance requirements of AISC 341.
Exceptions:
1. In buildings and structures assigned to Seismic Design Category B or C, special inspections of structural steel
elements are not required for seismic force-resisting systems with a response modification coefficient, R, of 3 or less.
2. In buildings and structures assigned to Seismic Design Category D, E, or F, special inspections of structural steel
elements are not required for seismic force-resisting systems where design and detailing other than AISC 341 is
permitted by ASCE 7, Table 15.4-1. Special inspection shall be in accordance with the applicable reference standard
listed in ASCE 7, Table 15.4-1.
1705.13.1.1 Seismic force-resisting systems. Nondestructive testing of structural steel seismic force-resisting systems in
buildings and structures assigned to Seismic Design Category B, C, D, E or F shall be performed in accordance with the
quality assurance requirements of AISC 341.
Exceptions:
1. In buildings and structures assigned to Seismic Design Category B or C, nondestructive testing is not required for
structural steel seismic force-resisting systems where the response modification coefficient, R, designated for "Steel
systems not specifically detailed for seismic resistance, excluding cantilever column systems" in ASCE 7, Table 12.2-1
has been used for design and detailing.
2. In buildings and structures assigned to Seismic Design Category D, E, or F, nondestructive testing is not required for
structural steel seismic force-resisting systems where design and detailing in accordance with AISC 360 is permitted by
ASCE 7, Table 15.4-1.
1705.13.1.2 Structural steel elements. Nondestructive testing of structural steel elements in the seismic force-resisting
systems of buildings and structures assigned to Seismic Design Category B, C, D, E or F other than those covered in Section
1705.13.1.1, including struts, collectors, chords and foundation elements, shall be performed in accordance with the quality
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assurance requirements of AISC 341.
Exceptions:
1. In buildings and structures assigned to Seismic Design Category B or C, nondestructive testing of structural steel
elements is not required for seismic force-resisting systems with a response modification coefficient, R, of 3 or less.
2. In buildings and structures assigned to Seismic Design Category D, E, or F, nondestructive testing of structural steel
elements is not required for seismic force-resisting systems where design and detailing other than AISC 341 is
permitted by ASCE 7, Table 15.4-1.Nondestructive testing of structural steel elements shall be in accordance with the
applicable reference standard listed in ASCE 7, Table 15.4-1.
Commenter's Reason: These editorial modifications clean up the charging language to ASCE 7, Section 15.4, which governs
nonbuilding structures. Use of the term "building" in these exceptions could prove to be confusing and is therefore
recommended for deletion.
S146-16
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S147-16
IBC: 1705.12.6.
Proposed Change as Submitted
Proponent : John Gillengerten (johng5155@live.com); Henry Green, John D. Gillengerten, representing National Institute of
Building Sciences Building Seismic Safety Council Code Resource Support Committee
2015 International Building Code
Revise as follows:
1705.12.6 Plumbing, mechanical and electrical components. Periodic special inspection of plumbing, mechanical and
electrical components shall be required for the following:
1. Anchorage of electrical equipment for emergency and standby power systems in structures assigned to Seismic
Design Category C, D, E or F.
2. Anchorage of other electrical equipment in structures assigned to Seismic Design Category E or F.
3. Installation and anchorage of piping systems designed to carry hazardous materials and their associated mechanical
units in structures assigned to Seismic Design Category C, D, E or F.
4. Installation and anchorage of ductwork designed to carry hazardous materials in structures assigned to Seismic Design
Category C, D, E or F.
5. Installation and anchorage of vibration isolation systems in structures assigned to Seismic Design Category C, D, E or
F where the approved construction documents require a nominal clearance of 1/ 4 inch (6.4 mm) or less between the
equipment support frame and restraint.
6. Installation of mechanical and electrical equipment including duct work, piping systems and their structural supports
where automatic fire sprinkler systems are installed in structures assigned to Seismic Design Category C, D E or F to
verify either of the following:
6.1.Minimum clearances have been provided as required by Section 13.2.3 ASCE/SEI 7; or
6.2.That a nominal clearance of at least 3 inches (76 mm) has been be provided between fire protection sprinkler
system drops and sprigs and structural members not used collectively or independently to support the
sprinklers, or from equipment attached to the building structure, or from other systems' piping.
Where flexible sprinkler hose fittings are used, special inspection of minimum clearances is not required.
Reason: Experience in recent earthquakes has shown that pounding between sprinkler piping drops and sprigs and adjacent
nonstructural components such as pipes and ducts has resulted in pipe connection failures and accidental activation, which
resulted in flooding and potentially compromising the operability of the system should fire following earthquake occur.
ASCE/SEI 7-16 identifies fire protection sprinkler systems as components that are required to function for life-safety purposes
after an earthquake, classifying them as a Designated Seismic System. Section 13.2.3 ASCE/SEI 7-16 requires that interaction
between Designated Seismic Systems and adjacent components be avoided. The intent is described in Section C13.2.3 of the
ASCE/SEI 7-16 commentary, which states in part:
... It is the intent of the standard that the seismic displacements considered include both relative displacement between multiple
points of support (addressed in Section 13.3.2) and, for mechanical and electrical components, displacement within the
component assemblies. Impact of components must be avoided, unless the components are fabricated of ductile materials that
have been shown to be capable of accommodating the expected impact loads. ...
It further cites specific examples using fire protection sprinkler systems to illustrate the types of interactions to be avoided.
... Consequential damage may occur because of displacement of components and systems between support points. For
example, in older suspended ceiling installations, excessive lateral displacement of a ceiling system may fracture sprinkler
heads that project through the ceiling. A similar situation may arise if sprinkler heads projecting from a small-diameter branch
line pass through a rigid ceiling system. Although the branch line may be properly restrained, it may still displace sufficiently
between lateral support points to affect other components or systems. ...
Maintaining adequate clearances is critical to good seismic performance of fire protection sprinkler systems, and Section 13.2.3
ASCE/SEI 7-16 requires that interaction between Designated Seismic Systems and adjacent components be avoided.
This proposal provides periodic special inspection to verify that adequate clearance is provided between sprinkler drops and
sprigs and adjacent structural and nonstructural components. In some cases, an evaluation of the required clearance to avoid
interaction is not provided by the registered design professionals. In such cases, a nominal 3 inch clearance from adjacent
items is permitted, which is the same as the NFPA 13 clearance requirement from structural members to pounding. Due to their
inherent flexibility, clearance between listed flexible sprinkler hose fittings and other components, equipment, or structural
members is not required.

Cost Impact: Will increase the cost of construction
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This change might have a very minor impact on the cost of installation of electrical, mechanical and plumbing installations and
their inspection.
S147-16 :
1705.12.6GILLENGERTEN12294
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This code change will require special inspection for elements that are problems and are capable of taking
out a building for many months if they fail.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : John Gillengerten, representing National Institute of Building Sciences Building Seismic Safety Council
Code Resource Support Committee (johng5155@live.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1705.12.6 Plumbing, mechanical and electrical components Periodic special inspection of plumbing, mechanical and
electrical components shall be required for the following:
1. Anchorage of electrical equipment for emergency and standby power systems in structures assigned to Seismic
Design Category C, D, E or F.
2. Anchorage of other electrical equipment in structures assigned to Seismic Design Category E or F.
3. Installation and anchorage of piping systems designed to carry hazardous materials and their associated mechanical
units in structures assigned to Seismic Design Category C, D, E or F.
4. Installation and anchorage of ductwork designed to carry hazardous materials in structures assigned to Seismic Design
Category C, D, E or F.
5. Installation and anchorage of vibration isolation systems in structures assigned to Seismic Design Category C, D, E or
F where the approved construction documents require a nominal clearance of 1/ 4 inch (6.4 mm) or less between the
equipment support frame and restraint.
6. Installation of mechanical and electrical equipment including duct work, piping systems and their structural supports
where automatic fire sprinkler systems are installed in structures assigned to Seismic Design Category C, D E or F to
verify either of the following:
6.1.Minimum clearances have been provided as required by Section 13.2.3 ASCE/SEI 7 7-16; or
6.2.That a nominal clearance of at least 3 inches (76 mm) has been be provided between fire protection sprinkler
system drops and sprigs and structural members not used collectively or independently to support the
sprinklers, or from equipment attached to the building structure, or from other systems' piping. Where flexible
sprinkler hose fittings are used for sprinkler drops, special inspection of minimum clearances is not required.
Where flexible sprinkler hose fittings are used, special inspection of minimum clearances is not required.
Commenter's Reason: This editorial change was requested by a member of the Group B Hearings Strucutral Committee in
Louisville. Flexible hoses are only used for sprinkler drops.
Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
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The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S147-16
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S149-16
IBC: 1708.1, 1708.2, 1708.3, 1708.3.1, 1708.3.2.
Proposed Change as Submitted
Proponent : Gwenyth Searer, Wiss, Janney, Elstner Associates, Inc., representing self
2015 International Building Code
Revise as follows:
1708.1 General. Whenever there is a reasonable doubt as to the stability or load-bearing capacity of a completed building,
structure or portion thereof for the expected loads, an engineering assessment shall be required. The engineering assessment
shall involve either a structural analysis or an in-situ load test, or both. The structural analysis shall be based on actual material
properties and other as-built conditions that affect stability or load-bearing capacity, and shall be conducted in accordance with
the applicable design standard. If the structural assessment determines that the load-bearing capacity is less than that required
by the code, The in-situ load tests shall be conducted in accordance with Section 1708.2. If the building, structure or portion
thereof is found to have inadequate stability or load-bearing capacity for the expected loads, modifications to ensure structural
adequacy or the removal of the inadequate construction shall be required.
1708.3 1708.2 In-situ load tests. In-situ load tests shall be conducted in accordance with Section 1708.3.1 1708.2.1 or
1708.3.2 1708.2.2 and shall be supervised by a registered design professional. The test shall simulate the applicable loading
conditions specified in Chapter 16 as necessary to address the concerns regarding structural stability of the building, structure
or portion thereof.
Delete without substitution:
1708.2 Test standards. Structural components and assemblies shall be tested in accordance with the appropriate referenced
standards. In the absence of a standard that contains an applicable load test procedure, the test procedure shall be developed
by a registered design professional and approved. The test procedure shall simulate loads and conditions of application that
the completed structure or portion thereof will be subjected to in normal use.
Revise as follows:
1708.3.1 1708.2.1 Load test procedure specified. Where a referenced material standard contains an applicable load test
procedure and acceptance criteria, the test procedure and acceptance criteria in the standard shall apply. In the absence of
specific load factors or acceptance criteria, the load factors and acceptance criteria in Section 1708.3.2 1708.2.2 shall apply.
1708.3.2 1708.2.2 Load test procedure not specified. In the absence of applicable load test procedures contained within a
material standard referenced by this code or acceptance criteria for a specific material or method of construction, such existing
structure shall be subjected to a an approved test procedure developed by a registered design professional that simulates
applicable loading and deformation conditions. For components that are not a part of the seismic force-resisting system, at a
minimum the test load shall be equal to the specified factored design loads. For materials such as wood that have strengths
that are dependent on load duration, the test load shall be adjusted to account for the difference in load duration of the test
compared to the expected duration of the design loads being considered. For statically loaded components, the test load shall
be left in place for a period of 24 hours. For components that carry dynamic loads (e.g., machine supports or fall arrest
anchors), the load shall be left in place for a period consistent with the component's actual function. The structure shall be
considered to have successfully met the test requirements where the following criteria are satisfied:
1. Under the design load, the deflection shall not exceed the limitations specified in Section 1604.3.
2. Within 24 hours after removal of the test load, the structure shall have recovered not less than 75 percent of the
maximum deflection.
3. During and immediately after the test, the structure shall not show evidence of failure remain stable.
Reason: This is an editorial tune-up of the in-situ load tests.
The first change deletes a superfluous phrase.
The second change (deletion of 1708.2) is intended to eliminate a duplicative provision. The requirements in 1708.2 are
covered in much greater depth and with better specificity in 1708.3, 1708.3.1, and 1708.3.2. In addition, the reference in
Section 1708.2 to "in normal use" is unclear. Section 1708.3 is much more specific with respect to what loads must be
simulated (i.e., those in Chapter 16).
The third change (addition of the word "material" in two locations) is intended to clarify that while loads come from Chapter 16,
the load test procedure must come from the relevant material standard (e.g., AISC or ACI).
The fourth change (deletion of "not show evidence of failure") is needed because the requirement is not clear. The term
"failure" is not defined, and can be interpreted a number of ways. In some cases, for example, even minor cracking of concrete
has been considered "failure" by misinformed parties. The modified acceptance criteria would require: that the deflection under
the design load not exceed the limits of 1604.3, that the structure recovers at least 75 percent of the maximum deflection after
removal of load, and that the structure remains stable.
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This last requirement is more clear than requiring a structure "not show evidence of failure".

Cost Impact: Will not increase the cost of construction
As an editorial change, this proposal is intended to clarify and make the load test requirements more concise. It should have no
measurable impact on the cost of construction.
S149-16 : 1708.1SEARER12058
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This code change was disapproved because the wording proposed in item 3 of Section 1708.2.2 is unclear.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gwenyth Searer, representing self requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1708.2.2 Load test procedure not specified. In the absence of applicable load test procedures contained within a material
standard referenced by this code or acceptance criteria for a specific material or method of construction, such existing
structure shall be subjected to an approved test procedure developed by a registered design professional that simulates
applicable loading and deformation conditions. For components that are not a part of the seismic force-resisting system, at a
minimum the test load shall be equal to the specified factored design loads. For materials such as wood that have strengths
that are dependent on load duration, the test load shall be adjusted to account for the difference in load duration of the test
compared to the expected duration of the design loads being considered. For statically loaded components, the test load shall
be left in place for a period of 24 hours. For components that carry dynamic loads (e.g., machine supports or fall arrest
anchors), the load shall be left in place for a period consistent with the component's actual function. The structure shall be
considered to have successfully met the test requirements where the following criteria are satisfied:
1. Under the design load, the deflection shall not exceed the limitations specified in Section 1604.3.
2. Within 24 hours after removal of the test load, the structure shall have recovered not less than 75 percent of the
maximum deflection.
3. During and immediately after the test, the structure shall remain stable not show evidence of failure.
Commenter's Reason: The original code change proposal was an editorial clean-up of the in-situ load test requirements in
Section 1708 of the IBC.
The ICC Structural Committee liked the proposal but took exception to the proposed replacement of the words "not show
evidence of failure" with "remain stable" in Item 3 of Section 1708.2.2. This is documented in the Committee Report for S14916 Reason for Disapproval: "This code change was disapproved because the wording proposed in Item 3 of Section 1708.2.2
is unclear".
This public comment strikes the replacement in response to the Committee's concerns. The rest of the proposal cleans up
various conflicts and unclear requirements in Section 1708. If this public comment is accepted, the rest of the proposal will be
adopted, but the wording in Item 3 of Section 1708.2.2 will remain unchanged.

S149-16
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S153-16
IBC: 1709.5.2, 1709.5.3 (New).
Proposed Change as Submitted
Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety
2015 International Building Code
Revise as follows:
1709.5.2 Exterior windows and door assemblies not provided for in Section 1709.5.1. Exterior window and door
assemblies shall be tested in accordance with ASTM E 330. Structural performance of garage doors and rolling doors shall be
determined in accordance with either ASTM E 330 or ANSI/DASMA 108, and shall meet the acceptance criteria of ANSI/DASMA
108. Exterior window and door assemblies containing glass shall comply with Section 2403. The design pressure for testing
shall be calculated in accordance with Chapter 16. Each assembly shall be tested for 10 seconds at a load equal to 1.5 times
the design pressure.
Add new text as follows:
1709.5.3 Garage doors and rolling doors. Garage doors and rolling doors shall be tested in accordance with either ASTM E
330 or ANSI/DASMA 108, and shall meet the acceptance criteria of ANSI/DASMA 108. Garage doors and rolling doors shall be
labeled with a permanent label identifying the door manufacturer, the door model/series number, the positive and negative
design wind pressure rating, the installation instruction drawing reference number, and the applicable test standard.
Reason: This proposal is one of several that are addressing labeling of critical components of the building envelope. The
primary purpose of this code change is to require that garage doors have a permanent label that provides a way for building
owners, homeowners, and others to be able to determine their performance characteristics after the building has been
occupied. The 2015 IBC does not require any type of label for garage doors. For products that don't have permanent labels, it
becomes nearly impossible for the owner to determine the structural wind load resistance and/or energy efficiency of the
garage doors after they've occupied the building. This proposal would simply require some type of permanent marking on the
garage door indicating the manufacturer and model/series number, and basic performance characteristics so that the specific
performance characteristics could be retrieved at a later date.
For the past 10-15 years, there has been a push towards considering sustainability in the way our buildings are constructed in
this country. As a result, building owners and occupants increasingly want more information about the sustainability of the
buildings they occupy. Consequently, they need to be provided with ways to determine how critical components are expected
to perform in the buildings they use. Garage doors are important components of the building envelope and their performance is
critical in preventing wind and water infiltration as well as to maintaining the overall structural integrity of the building.
Some manufacturers already include permanent labels on their products that provide traceability to the manufacture and the
product characteristics. The Florida Building Code has required this type of label since the 2007 edition and has continued to
require it in subsequent editions. The following is the relevant text from the 5th Edition (2014) Florida Building Code, Building:
1710.5.2.1.1 Garage door labeling. Garage doors shall be labeled with a permanent label provided by the garage door
manufacturer. The label shall identify the garage door manufacturer, the garage door model/series number, the positive and
negative design pressure rating; indicate impact rated if applicable; the installation instruction drawing reference number; the
Florida product approval or Miami-Dade product approval number if applicable; and the applicable test standards. The required
garage door components for an approved garage door assembly may be indicated using a checklist form on the label. If a
checklist format is used on the label, the door installer or the garage door manufacturer shall mark the selected components on
the checklist that are required to assemble an approved garage door system. The installation instructions shall be provided and
available on the job site.
Approval of this proposal will assure going forward that new or replaced doors will be labeled such that building owners and
those considering the purchase of buildings with these products will be able to obtain information necessary for determining the
expected performance of these critical components of the building envelope.

Cost Impact: Will increase the cost of construction
Will impact cost on some manufacturers. The code does not currently require a permanent label. However, some garage door
manufacturers voluntarily apply a permanent label that identifies the critical performance characteristics. There will be no cost
impact to those manufacturers.
S153-16 :
1709.5.2STAFFORD12119
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Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Incomplete explanation of why the roposed labeling should be required. The explanation does not address
why the specific performance characteristics of the garage door need to be reteived at a later date and how this will increase
safety, considering there will be increased costs across the country but not everyone will benefit from it. Requiring installation
instruction drawings is considered superfluous. Should address whether similar labeling may already be required elsewhere, The
attempt to separate garage doors from other assemblies has merit.
Assembly Action:

None
Individual Consideration Agenda

Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety; Joseph Hetzel
(Jhetzel@thomasamc.com) requests Approve as Submitted.
Commenter's Reason: The structrual committee's reason for disapproval indicates that the explanation does not address why
specific performance characteristics need to be retrieved at a later date. However, our reason statement clearly states that the
primary purpose for requiring permanent labels on garage doors that indicate specific performance characteristics is so that
building owners can know the expected performance of critical components of the building envelope in preventing wind and
water infiltration in addition to maintaining the overall structural integrity of the building. The move towards sustainable
buildings requires knowledge of certain critical components. While building owners of new construction can be more certain of
the performance characteristings of their building, this is not the case for existing buildings.
It is also worth noting that an opponent to this proposal incorrectly stated at the committee hearings that DASMA 108, which is
referenced for garage doors, already requires a permanent label. DASMA 108 primarily focuses on testing and acceptance
criteria for wind load resistance and does not address labeling. This proposal would not conflict with DASM 108.
IBHS worked directly with the garage door industry association (DASMA) to craft language for the IBC and IRC. Most of the
language regarding identification on the label was provided by DASMA. While a representative from DASMA was not available
at the structural committee meeting to speak on this proposal, a representative did provide testimony in support of the
companion change (RB257) to the IRC.

S153-16
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S154-16
IBC: 1709.5.3 (New), 1709.5.3.1 (New), 202 (New).
Proposed Change as Submitted
Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety
2015 International Building Code
Add new definition as follows:
SECTION 202 DEFINITIONS
IMPACT PROTECTIVE SYSTEM. Construction that has been shown by testing to withstand the impact of test missiles and
that is applied, attached, or locked over exterior glazing.
Add new text as follows:
1709.5.3 Wind-borne debris protection. Protection of exterior glazed openings in buildings located in windborne debris
regions shall be in accordance with Section 1609.1.2.
1709.5.3.1 Impact protective systems testing and labeling. Impact protective systems shall be tested for impact resistance
by an approved independent laboratory for compliance with ASTM E 1886 and ASTM E 1996. Impact protective systems shall
also be tested for design wind pressure by an approved independent laboratory for compliance with ASTM E 330. Required
design wind pressures shall be determined in accordance with Section 1609.6 or ASCE 7, and for the purposes of this section,
are permitted to be multiplied by 0.6.
Impact protective systems shall bear a label identifying the manufacturer, performance characteristics, and approved inspection
agency. Impact protective systems shall have a permanent label applied in accordance with Section 1703.5.4 that provides
traceability to the manufacturer, product designation, and performance characteristics.
Reason: This proposal is one of several that are addressing labeling of critical components of the building envelope. The
primary purpose of this code change is to require that impact protective systems (hurricane shutters) have a permanent label
that provides a way for building owners, homeowners, and others to be able to determine their performance characteristics
after the building has been occupied. The 2015 IBC does not require any type of label for impact protective systems. For
products that don't have permanent labels, it becomes nearly impossible for the owner to determine the structural wind load
resistance and impact resistance of the products after they've occupied the building. This proposal would simply require some
type of permanent marking on the impact protective system indicating the manufacturer and model/series number, that provides
traceability so specific performance characteristics can be retrieved at a later date. While the permanent label would only need
to provide traceability to the product, it could provide all the required information. If the relevant information is not provided on
a permanent label, a temporary removable label is required to be applied so that local code officials can verify that the
appropriate impact protective system was provided.
For the past 10-15 years, there has been a push towards considering sustainability in the way our buildings are constructed in
this country. If this goal is to be successful and building owners and occupants increasingly want more information about the
sustainability of the buildings they occupy, they need to be provided ways to be able to determine how critical components are
expected to perform in the buildings they use. Impact protective systems are important components of the building envelope
and their performance is critical to maintaining the overall structural integrity of the building.
Some manufacturers already include permanent labels on their products that provide traceability to the manufacture and the
product characteristics. The Florida Building Code has required a permanent label since the 2007 edition and has continued to
require it in subsequent editions. The following is the relevant text from the 5th Edition (2014) Florida Building Code, Building:
1710.8 Impact resistant coverings.
1710.8.1 Labels. A permanent label shall be provided by the product approval holder on all impact-resistant coverings.
1710.8.2 The following information shall be included on the labels on impact-resistant coverings:
1. Product approval holder name and address.
2. All applicable methods of approval. Methods of approval include, but are not limited to Miami-Dade NOA; Florida Building
Commission, TDI Product Evaluation; ICC-ES.
3. The test standard or standards specified in Section 1609.1.2, including standards referenced within the test standards
specified in Section 1609.1.2 used to demonstrate code compliance.
4. For products with a Florida product approval number or a Miami-Dade County Building and Neighborhood Compliance
Department Notice of Acceptance Number (NOA), such numbers shall be included on the label.
This proposal also provides some additional clarification for impact protective systems that is lacking in the IBC. New Section
1709.5.3.1 clarifies that impact protective systems also have to be capable of resisting the required design wind pressure as
well as the impact criteria. New language is added to clarify the relationship between design wind loads calculated in
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accordance with ASCE 7-10 and the wind load testing requirements of ASTM E 330.
Impact protective systems are important components of the building envelope and their performance is critical to maintaining
the overall structural integrity of the building. Approval of this proposal will assure, going forward, that new or replaced impact
protective systems will be labeled such that building owners and those considering the purchase of buildings with these
products will be able to obtain information necessary for determining the expected performance of these critical components
used to protect the building envelope in hurricane prone areas.

Cost Impact: Will increase the cost of construction
Will result in an increase in cost. A consultant representing the industry estimates the cost of providing labels on impact
resistant covering products to be as follows:
a. Water Resistant Self-adhering Permanent Labels approximately $0.15 per label. Such labels would most likely be used on
Accordion, Roll, Bahama, and Colonial style shutters.
b. Embossed or ink jet labels used on metal and plastic panels would cost approximately $0.05 per label.
S154-16 :
1709.5.3 (NEW)STAFFORD12151
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee is concerned that this code change would introduce confusion. The 0.6 multiplier is a
problem becuase it could be interpreted as allowing the allowable stress design load to be further reduced. It also appears to be an
unnecessary duplication of requirements of Chapter 16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Building Code
1709.5.3.1 Impact protective systems testing and labeling. Impact protective systems shall be tested for impact resistance
by an approved independent laboratory for compliance with ASTM E 1886 and ASTM E 1996. Impact protective systems shall
also be tested for design wind pressure by an approved independent laboratory for compliance with ASTM E 330. Required
design wind pressures shall be determined in accordance with Section 1609.6 or ASCE 7, and for the purposes of this section,
are shall be permitted to be multiplied converted to allowable stress design by multiplying by 0.6.
Impact protective systems shall bear a label identifying the manufacturer, performance characteristics, and approved inspection
agency. Impact protective systems shall have a permanent label applied in accordance with Section 1703.5.4 that provides
traceability to the manufacturer, product designation, and performance characteristics.
Commenter's Reason: We primarily stand on our orginal supporting statement with regard to reason for this particular code
change. The modification simply adds a clarification to language that permits design pressures to be converted to allowable
stress design level pressures when these products are tested for design wind loads. This was one of the reasons given by the
structural committee for disapproval. This modifcation is consistent the modification the structural committee approved on S150
regarding the same conversion for windows and doors, which also applies to impact protective systems such as shutters. The
proposal does not duplicate what is already required by Chapter 16 as indicated in the reason for disapproval. It provides
direction and clarity for testing in accordance with ASTM E 1886 and ASTM E 1996 similar to the specifics that currently exist in
the code for testing windows and doors.
These were the primary reasons given by the structural committee for disapproval. However, the primary goal of the proposal
is to require that impact protective systems have a permanent label or marking. This proposal is supported by the International
Hurricane Protection Association which is the primary industry association for impact protective system manufacturers.
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It's also worth noting that the IRC-Building committee approved RB259 which is the companion to the IRC. As published in the
ROCAH, the committee's reason for approving the proposal was given as follows:
RB 258 Committee Reason: This is a needed change because it is difficult to identify whether a hurricane shutter or impact
protective system meets the code specified requirements. Requiring a permanent label will alleviate this problem.
We urge support of this proposal as modified by this public comment.

Proponent : Thomas Johnston, representing International Hurricane Protection Association
(tom.johnston@abcsupply.com) requests Approve as Submitted.
Commenter's Reason: I move full support representing the International Hurricane Protection Association.
Impact Protective Devices (IPD's) generally carry nearly identical appearances and clear labeling ensures proper identification
by all interested parties from building officials, insurance mitigation specialists as well as dwelling owners. The vast majority of
manufacturers of IPD's already have this process in place so there is virtually no additional cost to industry.

S154-16
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S163-16
IBC: 1803.5.7.
Proposed Change as Submitted
Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com)
2015 International Building Code
Revise as follows:
1803.5.7 Excavation near foundations. Where excavation will reduce support from for any foundation, a registered design
professional shall prepare an a preconstruction assessment of the structure as determined from examination of the structure,
the review of available design documents and, if necessary, excavation of test pits. The registered design professional shall
determine the requirements for underpinning and protection and prepare site-specific plans, details and sequence of work for
submission. Such support shall be provided by underpinning, sheeting and bracing, or by other means acceptable to the
building official.
Reason: Support of soil below foundations must be determined prior to performing construction work. If the construction
excavation exposes an existing footing, the foundations could be undermined. This provision will likely increase the speed of
construction because the assessment portion will be required prior to construction and will not be required during the
construction work.
Cost Impact: Will not increase the cost of construction
Most current practice currently follows this intent, even though it is not clearly stated in the code. The cost of construction will
not increase by specifying the timing of the assessment.
S163-16 :
1803.5.7HUSTON13288
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal would require a "preconstruction" assessment, but that may be too limiting as sometimes it
should be "pre-permit". Also sometimes you can't assess a foundation "preconstruction".
Assembly Action:

None
Individual Consideration Agenda

Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com) requests Approve as Submitted.
Commenter's Reason:
Many underpinning failures involve lack of knowledge of the adjacent foundations. Due to numerous failures of adjacent
buildings during excavations, preconstruction assessments are nesessary before filing underpinning construction documents.
The Preconstruction Assessment involves an investigation of the adjacent structure using existing drawings of foundations
when available, geotechnical studies of the proposed site and the use of test pits to determine depths of existing adjacent
footings.
The typical field investigation begins by walking through the adjacent structure's lowest floor and reviewing existing drawings of
adjacent foundations when available. The design professional may then estimate the depth and extent of any cellars, columns
with footings and foundation walls. Test pits may then be shown on a drawing and excavated by the Contractor to determine
the exact bottom of footing elevation below grade. The bottom of footing for the adjacent structure is then included on the
construction drawings for the underpinning.

S163-16
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S166-16
IBC: 1803.5.12, 1809.13, 1810.3.11.2, 1810.3.12, 1810.3.6.1, 1810.3.9.4.
Proposed Change as Submitted
Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS , representing SELF (jgoupil@asce.org)
2015 International Building Code
Revise as follows:
1803.5.12 Seismic Design Categories D through F. For structures assigned to Seismic Design Category D, E or F, the
geotechnical investigation required by Section 1803.5.11 shall also include all of the following as applicable:
1. The determination of dynamic seismic lateral earth pressures on foundation walls and retaining walls supporting more
than 6 feet (1.83 m) of backfill height due to design earthquake ground motions.
2. The potential for liquefaction and soil strength loss evaluated for site peak ground acceleration, earthquake magnitude
and source characteristics consistent with the maximum considered earthquake ground motions. Peak ground
acceleration shall be determined based on one of the following:
2.1.A site-specific study in accordance with Section 21.5 Chapter 21 of ASCE 7.
2.2.In accordance with Section 11.8.3 of ASCE 7.
3. An assessment of potential consequences of liquefaction and soil strength loss including, but not limited to, the
following:
3.1.Estimation of total and differential settlement.
3.2.Lateral soil movement.
3.3.Lateral soil loads on foundations.
3.4.Reduction in foundation soil-bearing capacity and lateral soil reaction.
3.5.Soil downdrag and reduction in axial and lateral soil reaction for pile foundations.
3.6.Increases in soil lateral pressures on retaining walls.
3.7.Flotation of buried structures.
4. Discussion of mitigation measures such as, but not limited to, the following:
4.1.Selection of appropriate foundation type and depths.
4.2.Selection of appropriate structural systems to accommodate anticipated displacements and forces.
4.3.Ground stabilization.
4.4.Any combination of these measures and how they shall be considered in the design of the structure.
1809.13 Footing seismic ties. Where a structure is assigned to Seismic Design Category D, E or F, individual spread
footings founded on soil defined in Section 1613.3.2 Chapter 20 of ASCE 7 as Site Class E or F shall be interconnected by
ties. Unless it is demonstrated that equivalent restraint is provided by reinforced concrete beams within slabs on grade or
reinforced concrete slabs on grade, ties shall be capable of carrying, in tension or compression, a force equal to the lesser of
the product of the larger footing design gravity load times the seismic coefficient, SDS, divided by 10 and 25 percent of the
smaller footing design gravity load.
1810.3.6.1 Seismic Design Categories C through F. For structures assigned to Seismic Design Category C, D, E or F
splices of deep foundation elements shall develop the lesser of the following:
1. The nominal strength of the deep foundation element.
2. The axial and shear forces and moments from the seismic load effects including overstrength factor in accordance with
Section 12.4.3 2.3.6 or 12.14.3.2 2.4.5 of ASCE 7.
1810.3.9.4 Seismic reinforcement. Where a structure is assigned to Seismic Design Category C, reinforcement shall be
provided in accordance with Section 1810.3.9.4.1. Where a structure is assigned to Seismic Design Category D, E or F,
reinforcement shall be provided in accordance with Section 1810.3.9.4.2.
Exceptions:
1. Isolated deep foundation elements supporting posts of Group R-3 and U occupancies not exceeding two stories of
light-frame construction shall be permitted to be reinforced as required by rational analysis but with not less than one
No. 4 bar, without ties or spirals, where detailed so the element is not subject to lateral loads and the soil provides
adequate lateral support in accordance with Section 1810.2.1.
2. Isolated deep foundation elements supporting posts and bracing from decks and patios appurtenant to Group R-3 and
U occupancies not exceeding two stories of light-frame construction shall be permitted to be reinforced as required by
rational analysis but with not less than one No. 4 bar, without ties or spirals, where the lateral load, E, to the top of the
element does not exceed 200 pounds (890 N) and the soil provides adequate lateral support in accordance with
Section 1810.2.1.
3. Deep foundation elements supporting the concrete foundation wall of Group R-3 and U occupancies not exceeding two
stories of light-frame construction shall be permitted to be reinforced as required by rational analysis but with not less
than two No. 4 bars, without ties or spirals, where the design cracking moment determined in accordance with Section
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1810.3.9.1 exceeds the required moment strength determined using the load combinations with overstrength factor in
Section 12.4.3.2 2.3.6 or 12.14.3.2 2.4.5 of ASCE 7 and the soil provides adequate lateral support in accordance with
Section 1810.2.1.
4. Closed ties or spirals where required by Section 1810.3.9.4.2 shall be permitted to be limited to the top 3 feet (914 mm)
of deep foundation elements 10 feet (3048 mm) or less in depth supporting Group R-3 and U occupancies of Seismic
Design Category D, not exceeding two stories of light-frame construction.
1810.3.11.2 Seismic Design Categories D through F. For structures assigned to Seismic Design Category D, E or F, deep
foundation element resistance to uplift forces or rotational restraint shall be provided by anchorage into the pile cap, designed
considering the combined effect of axial forces due to uplift and bending moments due to fixity to the pile cap. Anchorage shall
develop a minimum of 25 percent of the strength of the element in tension. Anchorage into the pile cap shall comply with the
following:
1. In the case of uplift, the anchorage shall be capable of developing the least of the following:
1.1.The nominal tensile strength of the longitudinal reinforcement in a concrete element.
1.2.The nominal tensile strength of a steel element.
1.3.The frictional force developed between the element and the soil multiplied by 1.3.
Exception: The anchorage is permitted to be designed to resist the axial tension force resulting from the
seismic load effects including overstrength factor in accordance with Section 2.3.6 or 2.4.5 of ASCE 7.
Exception: The anchorage is permitted to be designed to resist the axial tension force resulting from the seismic
load effects including overstrength factor in accordance with Section 12.4.3 or 12.14.3.2 of ASCE 7.
2. In the case of rotational restraint, the anchorage shall be designed to resist the axial and shear forces, and moments
resulting from the seismic load effects including overstrength factor in accordance with Section 12.4.3 2.3.6 or
12.14.3.2 2.4.5 of ASCE 7 or the anchorage shall be capable of developing the full axial, bending and shear nominal
strength of the element.
Where the vertical lateral force-resisting elements are columns, the pile cap flexural strengths shall exceed the column
flexural strength. The connection between batter piles and pile caps shall be designed to resist the nominal strength of the pile
acting as a short column. Batter piles and their connection shall be designed to resist forces and moments that result from the
application of seismic load effects including overstrength factor in accordance with Section 12.4.3
2.3.6 or 12.14.3.2 2.4.5
of ASCE 7.
1810.3.12 Grade beams. For structures assigned to Seismic Design Category D, E or F, grade beams shall comply with the
provisions in Section 18.13.3 of ACI 318 for grade beams, except where they are designed to resist the seismic load effects
including overstrength factor in accordance with Section 12.4.3 2.3.6 or 12.14.3.2 2.4.5 of ASCE 7.
Reason: This proposal is a coordination proposal to bring the 2018 IBC up to date with the provision of the 2016 edition of
ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures (ASCE 7-16).
Section 1803.5.12 - This proposal corrects a reference to the ASCE 7 Standard. ASCE 7 Chapter 21 includes several different
procedures for performing site specific seismic hazard studies. In order to properly permit all of these procedures, reference to
Chapter 21 in its entirety is necessary.
Section 1810.3.6.1, 1810.3.9.3, 1810.3.11.2, 1810.3.12 - ASCE 7-16 moved all of the Load Combinations including seismic
from Chapter 12 to Chapter 2. This proposal is necessary to correct the reference ot Load Combinations including overstrength seismic loads to the appropriate location in ASCE 7. [NOTE: The Exception for Section 1810.3.11.2 is not new. When
revising the ASCE 7 Section number to 2.3.6, the entire Exception was underlined by the cdpAccesss system. The only change
is to the ASCE 7 Section number.]

Cost Impact: Will not increase the cost of construction
The proposed changes will not impact the cost of construction. This proposal is a re-organization of the pointers in the IBC to
refer to the referenced loading standard ASCE 7. ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and
Other Structures will be updated from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on the technical changes. The document designated ASCE 7-16 Minimum Design Loads and Associated Criteria for
Buildings and Other Structures is expected to be competed, published, and available for purchase prior to the ICC Public
Comment Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S166-16 :
1803.5.12-
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GOUPIL12952
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This code change updates the Chapter 18 provisions for consistency with the latest edition of the standard,
ASCE 7, which was updated in ADM94-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S166-16
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S169-16
IBC: 1804.2.
Proposed Change as Submitted
Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com)
2015 International Building Code
Revise as follows:
1804.2 Underpinning. Where underpinning is chosen to provide the protection or support of adjacent structures, the
underpinning system shall be designed and installed as permanent structural elements in accordance with provisions of this
chapter and Chapter 33 and inspected in accordance with the provisions of Chapter 17.
Reason: Underpinning, as different from temporary shoring, is utilized to permanently stabilize foundations and remain as the
permanent support element. Temporary construction elements are not subject to the same design and inspection requirements
as permanent elements. This clarifies that these permanent elements should be designed and inspected as the permanent
elements that they are.
Cost Impact: Will increase the cost of construction
Most underpinning is currently designed as a permanent element. The amount inspected as a permanent element in practice is
hard to determine. It would increase costs for inspection in those instances where installers are not providing the requisite
inspections.
S169-16 : 1804.2HUSTON13303
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee feels that a public comment is in order on this proposal. There is some concern with referring
to the underpinning as permanent and it was suggested that perhaps the wording should be along the lines of " ..permanent
protection of adjacent structure". Another suggestion is to consider adding a definition of underpinning and require that it be
designed in accordance with the provision of the code. The reference to Chapter 17 is either too broad or not necessary at all.
Prefer that it refer to the specific portions of Chapter 17 that are applicable.

Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1804.2 Underpinning. Where underpinning is chosen to provide the protection or support of adjacent structures, the
permanent elements of underpinning system that remain after construction and are required to support load indefinitely shall be
designed and installed as permanent structural elements in accordance with provisions of this chapter and Chapter 33 and
inspected in accordance with the provisions of Chapter 17 code. Temporary stabilization elements, such as shoring, needed
during underpinning are not required to be designed as permanent elements.
Commenter's Reason: Public Comment: Underpinning is an extension of an existing structure's foundation to a lower
elevation in order to match the depth of the new adjacent excavation. Underpinning permanently supports adjacent structure,
making it a permanent foundation element that should be designed as such.
Underpinning is not "permanent protection" and in fact is not protection at all. Temporary shoring to allow the installation of
underpinning should not be confused with the underpinning itself.

S169-16
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S179-16
IBC: 1806.2.
Proposed Change as Submitted
Proponent : Lori Simpson, P.E.,G.E., representing GeoCoalition
2015 International Building Code
Revise as follows:
1806.2 Presumptive load-bearing values. The load-bearing values used in design for supporting soils near the surface shall
not exceed the values specified in Table 1806.2 unless data to substantiate the use of higher values are submitted and an
approved method of analysis is performed. Where the building official has reason to doubt the classification, strength or
compressibility of the soil, the requirements of Section 1803.5.2 shall be satisfied.

Presumptive load-bearing values shall apply to materials with similar physical and engineering characteristics. Very soft to soft
clay or silt (CL, CH, MH) and dispositions. Mud very loose to loose silt (ML),
organic silt and clay (OL, organic clays
OH), peat (Pt), or unprepared
undocumented fill shall not be assumed to have a presumptive load-bearing capacity unless
data to substantiate the use of such a value are submitted and an analysis is performed.
Exception: A presumptive load-bearing capacity shall be permitted to be used where the building official deems the
load-bearing capacity of mud very soft to soft clay or silt, organic silt or unprepared clay, peat, or undocumented fill is
adequate for the support of lightweight or temporary structures.
Reason: There should be a requirement that an approved method of anlaysis be used to substantitate the data submitted for
approval.
Mud is not a reconized geotechnical "CLASS OF MATERIAL". A disposition is also not a recognized geotechnical term for use
in determining soil classificaiton.
Undocumented fill is a more appropriate definition because it implies the fill has not been evaluated for load bearing and
settlement. Very soft to soft clays and silts, very loose to loose silts, organic silts and clays, and undocumented fill shall be
evaluated by a design professional with subsurface explorations and in situ testing. Allowing structures to be supported on
undocumented fill is not in accordance with generally accepted engineering practice. Fill shall be engineered in accordance
with Section 1804.5
Click here to view members of the GeoCoalition who prepared this proposal. (http://www.piledrivers.org/files/8e1f877f-e55e438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
This code change will not inclurease the cost of construction because it is the standard of practice.
S179-16 : 1806.2SIMPSON12859
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee believes it is not appropriate to revise this to read "an approved method of analysis" when
addressing presumptive load-bearing values. When looking at higher load-bearing values, the current text requires that
documentation is submitted for approval and the building official would have the data needed to support those higher values.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Lori Simpson, P.E.,G.E., representing GeoCoalition (lsimpson@langan.com) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1806.2 Presumptive load-bearing values. The load-bearing values used in design for supporting soils near the surface shall
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not exceed the values specified in Table 1806.2 unless data to substantiate the use of higher values are submitted and an
approved method of analysis is performed. Where the building official has reason to doubt the classification, strength or
compressibility of the soil, the requirements of Section 1803.5.2 shall be satisfied.
Presumptive load-bearing values shall apply to materials with similar physical and engineering characteristics. Very soft to soft
clay or silt (CL, CH, MH) and very loose to loose silt (ML), organic silt and clay (OL, OH), peat (Pt), or undocumented fill shall
not be assumed to have a presumptive load-bearing capacity unless data to substantiate the use of such a value are submitted
and an analysis is performed.
Exception: A presumptive load-bearing capacity shall be permitted to be used where the building official deems the
load-bearing capacity of very soft to soft clay or silt, organic silt or clay, peat, or undocumented fill is adequate for the
support of lightweight or temporary structures.
Commenter's Reason: 1 The committee did not like "an approved method of analysis", so this requirement is removed.
2. As the committee did not object to the other changes, i.e. the correct terminology for soil types, these changes remain. As
previously reasoned, it is important to use correct soil classification terminology - "mud" is not a correct term, for example, and
"disposition" is not a recnognized geotechnical term for use in determining soil classification..

S179-16
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S180-16
IBC: 1806.3 (New).
Proposed Change as Submitted
Proponent : Lori Simpson, P.E.,G.E., representing GeoCoalition
2015 International Building Code
Add new text as follows:
1806.3 Settlement Settlement shall be considered in accordance with Section 1808.2 .
Reason: Reference to settlement in Section 1806 Presumptive Load-Bearing Values of Soils bring consistency with Section
1808 Foundations in that allowable bearing capacity should not exceed limiting differential settlements.
Click here to view the members of the GeoCoalition who prepared this proposal. (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
There is not cost increase because it just references another section of the code.
S180-16 : 1806.3
(NEW)SIMPSON12863
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed cross reference is not necessary.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
Commenter's Reason: The proposed change clarifies the code and serves to notify that the settlement limits in Section
1808.2 must be met. Without the proposed change all the requirements might not be clear to users.
S180-16
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S189-16
IBC: 1807.2.3.
Proposed Change as Submitted
Proponent : Gerald Gunny, representing Southern Nevada Chapter of the International Code Council
2015 International Building Code
Revise as follows:
1807.2.3 Safety factor. Retaining walls shall be designed to resist the lateral action of soil to produce sliding and overturning
with a minimum safety factor of 1.5 in each case. The load combinations of Section 1605 shall not apply to this requirement.
Instead, design shall be based on 0.7 times nominal earthquake loads, 0.6 times nominal wind loads, 1.0 times other nominal
loads, and investigation with one or more of the variable loads set to zero. The safety factor against lateral sliding shall be
taken as the available soil resistance at the base of the retaining wall foundation divided by the net lateral force applied to the
retaining wall.
Exception: Where earthquake loads are included, the minimum safety factor for retaining wall sliding and overturning shall
be 1.1. Where wind loads are included, the minimum safety factor for retaining wall sliding and overturning shall be 1.3.
Reason: The intent of this provision applies to retaining walls where the designer includes wind loading in the analysis. For
example, this would apply to retaining walls that include a freestanding wall, fence or other light structure, subject to wind
loading, atop and supported by the retaining wall. The section requires a 0.7 factor be applied to seismic loads and a 1.0 factor
for all other nominal loads. The 0.7 factor is to convert the ASCE 7-10 strength level seismic loading to service level loading.
Likewise the proposed 0.6 factor is to convert the ASCE 7-10 strength level wind loading to service level loading. The 1.3
minimum factor of safety for wind loads is consistent with the long standing historical practice of allowable stress increases for
earthquake and wind loads and should be less than the 1.5 factor of safety for other nominal loads.
Cost Impact: Will not increase the cost of construction
The costs associated with wall construction material and labor quantities would be reduced due to the reduction in wind loading
and factor of safety when the wind loading case governs the design of the retaining wall and foundation.
S189-16 :
1807.2.3GUNNY11603
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proponent did not provide an explanation of the basis for the proposed load factors and safety factors.
There is concern on whether the reference to "nominal" wind load is correct.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Kevin McOsker, representing Southern Nevada Chapter of ICC (ktm@ClarkCountyNV.gov) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1807.2.3 Safety factor. Retaining walls shall be designed to resist the lateral action of soil to produce sliding and overturning
with a minimum safety factor of 1.5 in each case. The load combinations of Section 1605 shall not apply to this requirement.
Instead, design shall be based on 0.7 times nominal earthquake loads, 0.6 times nominal wind loads, 1.0 times other nominal
loads, and investigation with one or more of the variable loads set to zero. The safety factor against lateral sliding shall be
taken as the available soil resistance at the base of the retaining wall foundation divided by the net lateral force applied to the
retaining wall.
Exception: Where earthquake loads are included, the minimum safety factor for retaining wall sliding and overturning shall
be 1.1. Where wind loads are included, the minimum safety factor for retaining wall sliding and overturning shall be 1.3.
Exception: Where earthquake or wind loads are included, the minimum safety factor for retaining wall sliding and
overturning shall be 1.1.
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Commenter's Reason: The committee disapproved this code proposal based on two issues: 1.) the term "nominal" in
reference to the wind load requirements; and 2.) the proponent did not provide an explanation of the load and safety factors
when wind load is a design consideration. The committee overlooked that both earthquake and other loads in this section are
described as "nominal" loads, and for consistency we used the term "nominal" in the same context. In addition, Chapter 2
(Definitions) the term "nominal" refers to loads determined from Chapter 16; so it would appear that the use of the term
"nominal" when used for wind loads is consistent with the definition and other uses in the code. It should be noted that both
earthquake and wind loads are required by Chapter 16 to be based on ASCE 7, and these are strength level loads. Based on
the committee's comments, we are revising our original proposal to include the wind load safety factor to be the same as
earthquake loads. The 1.1 minimum factor of safety for wind loads is consistent with the long standing practice of considering
earthquake and wind loads interchangeably as short-term loads. The 0.6 factor on wind loads modifies the strength level
design load to the service level design load, consistent with both sections 1605.3.1 and 1605.3.2; these sections also applies
the 0.7 factor for earthquake loads. Without this code change, wind load governed designs would be considerable more
conservative than necessary. The code as currently written does not address the possibility of wind loads on retaining wall
structures. Where retaining walls include a free standing wall, fence or other structures; the code user needs adequate
guidance when wind loads governs the design.
S189-16
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S196-16
IBC: 1809.5.
Proposed Change as Submitted
Proponent : James Smith, ICC Region III Code Development Committee, representing ICC Region III Code Development
Committee
2015 International Building Code
Revise as follows:
1809.5 Frost protection. Except where otherwise protected from frost, foundations, exterior landings as required by Sections
1010.1.5 and 1010.1.6, and other permanent supports of buildings and structures shall be protected from frost by one or more
of the following methods:
1. Extending below the frost line of the locality.
2. Constructing in accordance with ASCE 32.
3. Erecting on solid rock.
Exception: Free-standing buildings meeting all of the following conditions shall not be required to be protected:
1. Assigned to Risk Category I.
2. Area of 600 square feet (56 m2) or less for light-frame construction or 400 square feet (37 m2) or less for other
than light-frame construction.
3. Eave height of 10 feet (3048 mm) or less.
Shallow foundations shall not bear on frozen soil unless such frozen condition is of a permanent character.
Reason: The proposed change is to help make it clear that the exterior landings at exit doors in locations subject to frost
conditons be provided with frost protection the same as the foundations of the building being exited. Adding "exterior landings"
in this section will make it clear that the landing areas immediately outside a required exit door must be provided with the same
frost protected foundation as that of the building. In cold climate areas, this would help prevent the typical concrete landing (the
exit discharge), that is in most cases level from inside to outside, from heaving and potentially compromising the required
operability of the exit door itself. The reference to both 1010.1.5 and 1010.1.6 was so it was clear that the protected area need
not extend to the entire area of a landing or platform, only the landing area that is required by code and immediately outside of
the required exit door.
Cost Impact: Will increase the cost of construction
The frost protection will increase the cost of construction, but given the limited number of foundations associated with the exits
in comparison to the overall cost of a buildings foundation, that increase should be minimal when compared to the overall cost.
Also, a reasonable payback to the costs should exist when considering decreased maintenance costs and the significant costs
of a repair in those situations where the heave has been significant enough block an exit.
S196-16 : 1809.5SMITH4022
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This code change does not consider that heave occurs over an extended period of time so it can be readily
addressed. In a lot of jurisdictions this could mean an onerous required depth to resist frost heave.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : James Smith, representing ICC Region III Code Development Committee (jsmith@awc.org) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1809.5 Frost protection. Except where otherwise protected from frost, foundations, exterior landings as at required exits
as specified by Sections 1010.1.5 and 1010.1.6, and other permanent supports of buildings and structures shall be protected
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from frost by one or more of the following methods:
1. Extending below the frost line of the locality.
2. Constructing in accordance with ASCE 32.
3. Erecting on solid rock.
Exception: Free-standing buildings meeting all of the following conditions shall not be required to be protected:
1. Assigned to Risk Category I.
2. Area of 600 square feet (56 m2) or less for light-frame construction or 400 square feet (37 m2) or less for
other than light-frame construction.
3. Eave height of 10 feet (3048 mm) or less.
Shallow foundations shall not bear on frozen soil unless such frozen condition is of a permanent character.
Commenter's Reason: Although we felt the original proposal was clear that the added area of frost protection was only being
proposed at the exterior landings of the means of egress doors as referenced by IBC s. 1010.1.5 and only of the size required
by 1010.1.6, at least one of the committee members commented about the lack of those details. Accordingly we have modified
the text to be clear that the proposal is only calling for the frost protection at the landings for the required means of egress
doors. Another of the committee comments inferred that this change would mandate footings extending below frost line at all the
andings, but the existing text begins with the qualification "Except where otherwise provided". It is not uncommon in Wisconsin
and other areas of the upper Midwest for designers to "otherwise provide" a resistent design where it is more cost effective
than installing frost footings so that should not be a reason for disapproving this proposal with public comment.
Another of the committee reasons for disapproval was that the proposal did not consider that heave occurs over an extended
period of time so it can be readily addressed, Correcting the effects of heave after it has occurred was the impetus for
proposing this change. Although correcting the effects of heave after it occurs at required extis must always be addressed, the
fact that it may or may not be "readily addressed" does little to mitigate the reason for the heave itself . . . the lack of a including
a resistant design from the beginning. This proposal is addressing the frost heave issue when it should be addressed, during
the design of the buildings egress system, not as a corrective measure after the fact.

S196-16
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S203-16
IBC: 1705.10 (New), 1802.1, 1810.3.1.6 (New), 1810.3.5.4 (New), 1810.4.13 (New), 202 (New).
Proposed Change as Submitted
Proponent : S M Schilder, representing self (smsengr@consolidated.net)
2015 International Building Code
Add new definition as follows:
SECTION 202 DEFINITIONS
SEGMENTED PILES. Piles consist of precast concrete segments, usually manufactured cylinders, which are installed one by
one on top of one another, pressed into the ground by hydraulically jacking against the underside of the existing structure. The
weight of the structure is used to create the reactive force that allows the pile segments to be driven into the soil. These piles
may be categorized as driven displacement piles, which displace and force aside the surrounding soil as they are driven. The
piles transfer load to the foundation soils primarily through skin friction along the length of the pile, although some end-bearing
load transfer also occurs.
Add new text as follows:
1705.10 Segmented pile foundations. Special inspections shall be performed periodically during the installation of
segmented pile foundations by the registered design professional in responsible charge, or a designated agent. The
information recorded shall include installation equipment used, pile dimension, segment quantities, final depth and other
pertinent installation data as required by the registered design professional in responsible charge.
Revise as follows:
1802.1 Definitions. The following words and terms are defined in Chapter 2:
DEEP FOUNDATION.
DRILLED SHAFT.
Socketed drilled shaft.
HELICAL PILE.
MICROPILE.
SEGMENTED PILE.
SHALLOW FOUNDATION.
Add new text as follows:
1810.3.1.6 Segmented piles. Segmented piles shall be designed and manufactured in accordance with accepted
engineering practice to resist stresses induced by installation into the ground and services loads.
1810.3.5.4 Segmented concrete piles. The diameter of precast segmented concrete piles shall be not less than 4 inches.
1810.4.13 Concrete segmented piles. Install segmented piles to the required minimum depth as specified by the plans, if
applicable. The contractor shall provide segmented piles capable of withstanding the segmented pile driving stresses and
design loads, and capable of being driven to refusal at or below a minimum design depth, when specified by the engineer.
Segmented piles that reach refusal before attaining the minimum required depth as specified shall be subject to the following:
1. Terminate pile at refusal depth obtained with approval of engineer, or
2. Replace pile with pile having a smaller cross sectional area, installed not less than three pile diameters from the
terminated pile, or
3. Implement water jetting, or
4. Abandon the pile and pre-drill an adjacent pile not less than three pile diameters from the terminated pile.
Reason: This product is currently in use as a common method of repair for residential and other lightly loaded foundations.
Methodologies for the product were established in committee (http://www.foundationperformance.org/projects/FPA-SC-081.pdf) to provide guidance for the use and installation.
References
ICC-Es AC349 Acceptance Criteria for Segmented Precast Concrete Pile Assemblies. International Code Council Evalutation
Service, Inc. 2007

Bibliography: http://www.foundationperformance.org/projects/FPA-SC-08-1.pdf
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Cost Impact: Will not increase the cost of construction
This product and methodology is currently in use for repair and remediation of foundations. This product and methodology
offers clients an alternative to other more expensive and or invasive methods and products and therefore offers clients a cost
savings in some situations.
S203-16 : 1704
(NEW)SCHILDER4422
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed definition would not not cover all types of segmented piles. There are no prescriptive
requirments contained in the proposed text. The reason refers to "lightly loaded" foundations, but the proposed text does not state
that as a limitation.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : S M Schilder, representing Foundation Performance Association (smsengr@consolidated.net) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
SECTION 202 DEFINITIONS
Lightly loaded foundations. Lightly loaded foundations are defined as one and two family dwellings, and one to four story
commercial buldlings.
SECTION 202 DEFINITIONS
SEGMENTED PILES. Piles consist of precast concrete segments, usually manufactured cylinders, which are installed one by
one on top of one another, pressed into the ground by hydraulically jacking against the underside of the existing structure. The
weight of the structure is used to create the reactive force that allows the pile segments to be driven into the soil. These piles
may be categorized as driven displacement piles, which displace and force aside the surrounding soil as they are driven. The
piles transfer load to the foundation soils primarily through skin friction along the length of the pile, although some end-bearing
load transfer also occurs.
Segmented Piles are precast units that are typically cylindrical in shape, approximately twelve inches long and six inches in
diameter, although other shapes and lengths are permitted. Maximum size is that length and diameter that can be manhandled
without the use of equipment. The segmented piles noted in this section are limited to lightly loaded foundations.
1810.4.13.1 Exterior Segmented Piles Exterior Segmented Pilings shall have a maximum spacing as follows:
1. Eight feet center to center on a one-story wood framed structure with or without a masonry veneer
2. Seven Feet center to center on a two-story structure with masonry veneer on the first story only and a one and a half
story when the wall supports the second floor joists
3. Six feet center to center on two-story structures with a masonry veneer
4. Structures with three of more stories should have an engineered underpinning design
5. Where the existing foundation does not have a structurally adequate exterior grade beam to span between the
Segmented Piles, then a structural member designed by an Engineer shall be installed at the Pile under the foundation
in order to reduce the point load on the foundation and to increase the Pile driving force.
1810.4.13.2 Interior Segmented Piles Interior Segmented Piles shall have a maximum spacing as follows:
1. In a stiffened slab foundation, Piles shall be placed at grade beam intersections, and below grade beams at a maximum
of ten feet center to center.
2. Eight feet center to center under walls of one story structures
3. Seven feet center to center under walls of two-story structures
4. Structures of three of more stories shall have an underpinning plan designed by an Engineer
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5. Where the measurement across a room is twelve feet or greater, a Pile or Piles shall be placed near the middle of the
room. The location of the Piles will be no greater than eight feet from a Pile supported wall or adjacent Pile.
6. Where there are no interior grade beams present then a structural member designed by an Engineer shall be installed
at the Pile under the foundation in order to reduce the point load on the foundation and to increase the Pile driving
force.
Commenter's Reason: These modifications should answer and complete the committe's issues with the submittal such that
the submittal as modified is acceptable
S203-16
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S206-16
IBC: 1810.3.2.6.
Proposed Change as Submitted
Proponent : Dale Biggers, P.E., Boh Bros. Construction Co.,L.L.C., representing GeoCoalition (dbiggers@bohbros.com); Lori
Simpson, P.E.,G.E., representing GeoCoalition; Daniel Stevenson, P.E., representing GeoCoalition; E. Anna Sellountou,
PhD,PE, representing GeoCoalition
2015 International Building Code
Revise as follows:
1810.3.2.6 Allowable axial stresses. No change to text.
TABLE 1810.3.2.6
ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS

MATERIAL TYPE AND CONDITION
1. Concrete or grout in compressionb
A.Cast-in-place with a mandrel-driven permanent casing in accordance with
Section 1810.3.2.7
B. Mandrel-driven elements not meeting Section 1810.3.2.7

MAXIMUM ALLOWABLE AXIAL
STRESSa
0.4 f′c
0.33f'c

C. Cast-in-place in a driven pipe, or tube in accordance with Section
1810.3.5.3.2, or other suitable permanent casing or in rock

0.433f′c

D. Micropiles cased length

0.4 f'c

E. Cast-in-place without a permanent casing
c
With verification of area versus depth
c
Without verification of area versus depth

0.3f′c
0.25 f′c

F. Precast non-prestressed
G. Precast prestressed
2. Nonprestressed reinforcement in compression
A. Within Micropiles with rock sockets where strain compatibility is checked by the
engineer
3. Steel in compressione
A. Cores within concrete-filled pipes or tubes
B. Pipes, tubes (including cased sections of Micropiles) or H-piles, where justified
in accordance with Section 1810.3.2.8
C. Pipes or tubes for micropiles
D. Other pipes, tubes or H-piles
E. Helical piles
4. Nonprestressed reinforcement in tensiond,e
A. Within micropiles
B. Other conditions
5. Steel in tensione
A. Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8
B. Other pipes, tubes or H-piles
C. Helical piles
6. Timber

0.33f′c
0.33f′c - 0.27fpc
0.4 fy ≤ 30,000 psi
0.4 fy ≤ 48,000 psi
0.5 Fy ≤ 32,000 psi
0.5 Fy ≤ 32,000 psi
0.4 Fy ≤ 32,000 psi
0.35 Fy ≤ 16 24,000 psi
0.50.6Fy ≤ 32,000psi 0.5 Fu
0.6 fy ≤ 72,000 psi
0.5 fy ≤ 2460,000 psi
0.5 Fy ≤ 32,000 psi
0.35 Fy ≤ 1624,000 psi
0.60.5 Fy ≤ 32,000 psi 0.5 Fu
In accordance with the AWC NDS

a. f ′ c is the specified compressive strength of the concrete or grout; f pc is the compressive stress on the gross concrete
section due to effective prestress forces only; fy is the specified yield strength of reinforcement; F y is the specified minimum
yield stress of steel; F u is the specified minimum tensile stress of structural steel.
b. The stresses specified apply to the gross cross-sectional area within the concrete surface. Where a temporary or
permanent casing is used, the inside face of the casing shall be considered the concrete surface.
c. Strength of shaft depends on material strength and cross-sectional area. Area can be verified by visual, mechanical or
non-destructive testing methods.
d. A maximum tensile stress in the table is permitted where the resulting crack widths are computed to be less than 0.013
inches or where corrosion protection is provided..
e. The splices should be considered and may be the limiting factor in tension .
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Reason: To clarify in the section title that this section is only referring to axial stresses.
• Title: The word "Axial" is added in the title to clarify the intent of the table.
• Capital letters A, B, C etc. are added for convenience for discussing individual reasons for each change (the following
reasons are coded to correspond to the table designations). These capital letters may be removed if desired once the reasons
are understood.
• 1.A.: The word "mandrel-driven" is added because section 1810.3.2.7 covers only mandrel-driven piles.
• 1.B.: To differentiate mandrel-driven elements from "other suitable permanent casing" in paragraph 1.C. Stress limit for 1.B.
should be lower compared to 1.A and 1.C.
• 1.C.: Concrete cast in a driven pipe or tube (in accordance with Section 1810.3.5.3.2) or other suitable permanent casing or in
rock is as good or better than mandrel-driven piles. The commentary for 1810.3.2.7 uses confinement as a basis for higher
allowable stresses.
1810.3.2.7 says "Confinement is the technical qualification that permits the use of increased allowable compressive stresses".
The shape is known prior to placing concrete and contamination from soil is not possible. "Suitable" means able to withstand
installation and avoid collapse for drilled shafts or micropiles.
• 1.D.: A new section for the cased length of micropiles is added. FHWA micropile manual (ASD) chapter 5 (equation 5-1) has
allowed 0.4 for over a decade.
• 1.E.: A distinction has been inserted to consider if the area has been verified. Footnote (c) is added for further explanation.
For uncased shafts in soil there is uncertainty in the cross-sectional area. Previous versions (2003) had 0.25fc' for all cases
and is more appropriate for unstable soils and difficult construction situations. Strength of shaft depends on both material
strength and cross-sectional area. Area can be verified by visual, mechanical or non-destructive testing methods.
• 1.F.: Editorial hyphen added.
• 2.A: This case is added for a specific micropile condition. Please refer to "Grout confinement influence on strain compatibility
in micropiles" report, dated Nov. 21, 2006, from DFI-ADSC.
• 3: Footnote (e) added for all options as splices or joints can be the weak link.
• 3.B.: Added a clarification that cased sections of micropiles fall under this category.
• 3.D.: Higher strength steel (oil casing 70ksi or above) has become commonplace. H-piles below 50ksi are no longer common.
This change allows more economic use of the higher strength steels.
• 3.E.: The fixed limit provides consistency with the other pile types. The specific limit was chosen based on the available
material limits at the time of this code proposal. The multiplier for Fy has been lowered to be consistent with other steel
sections and to ensure a safety factor of 2.
• 4.: General comments are added for both options. Footnote (d) is provided to ensure corrosion protection. The value of 0.013
inches in Footnote (d) comes from ACI recommendation (ACI 224R "Control of Cracking in Concrete Structures"). Footnote (e)
added as splices or joints can be the weak link in tension.
• 4.A.: A 150ksi bar, which has a yield strength of 120ksi, is commonly available. We added a specific upper limit to be
consistent with the rest of the table. High tensile strains in steel reinforcement can lead into cracking of the surrounding
concrete and corrosion of the steel reinforcement.
• 4.B.: Limit increased to allow use of 150 ksi bars. A 150ksi bar, which has a yield strength of 120ksi, is commonly available.
• 5.: Footnote (e) is added as a general statement for all options. Splices or joints can be the weak link in tension.
• 5.B.: Upper limit is increased. Higher strength steel (oil casing 70ksi or above) is commonly available and has been used
successfully in many projects. H-piles below 50ksi are not commonly available.
• 5.C.: Changed the upper limit to a specific value to provide consistency with the other pile types. The multiplier for Fy has
been lowered to be consistent with other steel sections.
Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)
• FHWA micropile manual (ASD) chapter 5 (equation 5-1), FHWA NHI-05-039.
• Grout confinement influence on strain compatibility in micropiles" report, dated Nov. 21, 2006, from DFI-ADSC
• ACI 224R "Control of Cracking in Concrete Structures".

Cost Impact: Will not increase the cost of construction
This change in the section title added for clarity, but has no effect on costs.
Most of the code change proposals will not increase the cost of construction, and could result in reduced costs since higher
allowable stresses (justified by increased available material strengths) can be used. Changes to 1E (but only if the area is not
verified), 3E and 5C might increase the costs but will enhance the reliability (and reduce the long-term cost).
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S206-16 :
1810.3.2.6BIGGERS10685
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The basis for these changes to allowable stresses is not from a consensus process. There needs to be
more detailed technical justification for sll these proposed changes.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Daniel Stevenson, P.E., representing GeoCoalition requests Approve as Modified by this Public
Comment.
Replace Proposal as Follows:
2015 International Building Code
TABLE 1810.3.2.6
ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS
MATERIAL TYPE AND CONDITION
1. Concrete or grout in compressionb
Cast-in-place with a permanent casing in accordance with Section 1810.3.2.7
Cast-in-place in a pipe, tube, other permanent casing or rock
Cast-in-place without a permanent casing
Precast nonprestressed
Precast prestressed
2. Nonprestressed reinforcement in compression
3. Steel in compression
Cores within concrete-filled pipes or tubes
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8
Pipes or tubes for micropiles
Other pipes, tubes or H-piles
Helical piles
4. Nonprestressed reinforcement in tension
Within micropiles
Other conditions
5. Steel in tension
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8
Other pipes, tubes or H-piles
Helical piles
6. Timber

MAXIMUM ALLOWABLE STRESS a
0.4 f′c
0.330.40f′c
0.3f′c
0.33f′c
0.33f′c - 0.27fpc
0.4 fy ≤ 30,000 psi
0.5 Fy ≤ 32,000 psi
0.5 Fy ≤ 32,000 psi
0.4 Fy ≤ 32,000 psi
0.35 Fy ≤ 16,000 psi
0.6 Fy ≤ 0.5 Fu
0.6 fy
0.5 fy ≤ 24,000 psi
0.5 Fy ≤ 32,000 psi
0.35 Fy ≤ 16,000 psi
0.6 Fy ≤ 0.5 Fu
In accordance with the ANSI/AWC NDS

a. f′ c is the specified compressive strength of the concrete or grout; f pc is the compressive stress on the gross concrete
section due to effective prestress forces only; fy is the specified yield strength of reinforcement; F y is the specified minimum
yield stress of steel; F u is the specified minimum tensile stress of structural steel.
b. The stresses specified apply to the gross cross-sectional area within the concrete surface. Where a temporary or
permanent casing is used, the inside face of the casing shall be considered the concrete surface.
Commenter's Reason:
1. The minimum material thickness for pipes, tubes, and permanent casing required by this code exceeds the minimum
material thickness required by 1810.3.2.7 ("Increased allowable compressive stress for cased cast-in-place elements").
Current commentary for code section 1810.3.2.7 uses confinement of the concrete for justification of the higher allowable
stress. The confinement provided by pipes, tubes, and permanent casing will exceed that required by 1810.3.2.7,
therefore the allowable stress of 0.40 f'c should be permitted for these deep foundation types.
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2. For concrete or grout cast in a rock socket, the rock will also provide sufficient confinement to justify the higher allowable
stress. FHWA publication NHI-05-039 "Micropile Design and Construction" recommends an allowable stress of 0.40 f'c for
uncased elements in rock.
Cost Impact: will not increase cost of construction. It will decrease costs in some cases since it may allow higher design
loads where the geotechnical capacity is sufficently higher than the structural strength.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

Bibliography: FHWA NHI-05-039 "Micropile Design and Construction", Sabatini et al., 2005, pg 5-17
Public Comment 2:
Proponent : Daniel Stevenson, P.E., representing GeoCoalition (dstevenson@berkelapg.com) requests Approve as
Modified by this Public Comment.
Replace Proposal as Follows:
2015 International Building Code
TABLE 1810.3.2.6
ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS
MATERIAL TYPE AND CONDITION
1. Concrete or grout in compressionb
Cast-in-place with a permanent casing in accordance with Section 1810.3.2.7
Cast-in-place in a pipe, tube, other permanent casing or rock
Cast-in-place without a permanent casing
Precast nonprestressed
Precast prestressed
2. Nonprestressed reinforcement in compression
3. Steel in compression
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Cores within concrete-filled pipes or tubes
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8
Pipes or tubes for micropiles
Other pipes, tubes or H-piles
Helical piles
4. Nonprestressed reinforcement in tension
Within micropiles
Other conditions
5. Steel in tension
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8
Other pipes, tubes or H-piles
Helical piles
6. Timber

0.5 Fy ≤ 32,000 psi
0.5 Fy ≤ 32,000 psi
0.4 Fy ≤ 32,000 psi
0.35 Fy ≤ 16,000 psi
0.6 Fy ≤ 0.5 Fu
0.6 fy
0.5 fy ≤ 2440,00 psi
0.5 Fy ≤ 32,000 psi
0.35 Fy ≤ 16,000 psi
0.6 Fy ≤ 0.5 Fu
In accordance with the ANSI/AWC NDS

a. f′ c is the specified compressive strength of the concrete or grout; f pc is the compressive stress on the gross concrete
section due to effective prestress forces only; fy is the specified yield strength of reinforcement; F y is the specified minimum
yield stress of steel; F u is the specified minimum tensile stress of structural steel.
b. The stresses specified apply to the gross cross-sectional area within the concrete surface. Where a temporary or
permanent casing is used, the inside face of the casing shall be considered the concrete surface.
Commenter's Reason:
1. The upper stress level of 24,000 psi for nonprstressed reinforcing in tension is inconsistent with ACI 318 and ACI 543R. In
most cases ACI 318 design methods will result in a service level tension stress between 0.56 fy and 0.64 fy, depending on
the load factors required. The code's current allowable stress of 0.50 fy is slightly conservative but reasonable. For
nonprestressed reinforcing, ACI 318 requires that the upper limit for fy to be used in calculations for nonprestressed
reinforcing shall not exceed 80,000 psi. Setting the upper limit at 40,000 psi (50% of 80,000 psi) provides consistency
between the allowable stress of 0.50 fy currently in the code and the requirements of ACI 318.
2. There is no historical basis for the allowable stress limit of 24,000 psi for nonprestressed reinforcing. Prior to the 2009
IBC, there was no upper stress limit for nonprestressed reinforcing in tension in the Codes. There was nothing in the 2009
reason statement of Code Change Proposal S160-07/08 to justify the imposed 24,000 psi stress limit.
3. A drastic difference in the allowable tension stress for reinforcing steel used in micropiles compared to other deep
foundation types is not justifiable. The Code currently allows up to 0.60 fy with no upper limit for nonprestressed steel in
tension for micropiles. Steel bars with yield stress of 120,000 psi are often used in micropiles. Per the current code these
bars will have an allowable tension stress of 72,000 psi in micropiles, compared to 24,000 psi for other deep foundation
types.
Cost Impact: The proposal will not increase costs. The introduction of the 24,000 psi stress limit has led to a significant
increase in cost of construction on some building projects. Increasing the upper limit to a level consistent with that allowed by
ACI 318 will result in a reduction of construction cost.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
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o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

Public Comment 3:
Proponent : Daniel Stevenson, P.E., representing GeoCoalition requests Approve as Modified by this Public
Comment.
Replace Proposal as Follows:
2015 International Building Code
TABLE 1810.3.2.6
ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS
MATERIAL TYPE AND CONDITION
b
1. Concrete or grout in compression
Cast-in-place with a permanent casing in accordance with Section 1810.3.2.7
Cast-in-place in a pipe, tube, other permanent casing or rock
Cast-in-place without a permanent casing
Precast nonprestressed
Precast prestressed
2. Nonprestressed reinforcement in compression
3. Steel in compression
Cores within concrete-filled pipes or tubes
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8
Pipes or tubes for micropiles
Other pipes, tubes or H-piles
Helical piles
4. Nonprestressed reinforcement in tension
Within micropiles
Other conditions
5. Steel in tension
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8
Other pipes, tubes or H-piles
Helical piles
6. Timber

MAXIMUM ALLOWABLE STRESS

a

0.4 f′c
0.33 f′c
0.3f′c
0.33f′c
0.33f′c - 0.27fpc
0.4 fy ≤ 30,000 psi
0.5 Fy ≤ 32,000 psi
0.5 Fy ≤ 32,000 psi
0.4 Fy ≤ 32,000 psi
0.35 Fy ≤ 1624,000 psi
0.6 Fy ≤ 0.5 Fu
0.6 fy
0.5 fy ≤ 24,000 psi
0.5 Fy ≤ 32,000 psi
0.35 Fy ≤ 1624,000 psi
0.6 Fy ≤ 0.5 Fu
In accordance with the ANSI/AWC NDS

a. f′ c is the specified compressive strength of the concrete or grout; f pc is the compressive stress on the gross concrete
section due to effective prestress forces only; fy is the specified yield strength of reinforcement; F y is the specified minimum
yield stress of steel; F u is the specified minimum tensile stress of structural steel.
b. The stresses specified apply to the gross cross-sectional area within the concrete surface. Where a temporary or
permanent casing is used, the inside face of the casing shall be considered the concrete surface.
Commenter's Reason:
1. The upper stress level of 16,000 psi for driven piles is not consistent with maximum allowable stress of 0.35 Fy and the
material standards listed in section 1810.3.2.3. The most common grades of steel currently in use for HP sections that
match the material standards required by the code have a yield strength of 50,000 psi. Steel with a yield strength of
65,000 psi is also currently available. Setting the upper limit at 24,000 will create consistency between the allowable
stress of 0.35 Fy and the material standards currently listed in the code.
2. There is no historical basis for the upper level of allowable stress of 16,000 psi for pipes, tubes or H piles. Prior to the
2009 IBC, there was no upper limit for pipes, tubes or H piles specified in the Code. The upper stress level of 16,000 psi
was first introduced into the IBC in the 2009 edition by Code Change Proposal S160-07/08. There was nothing presented
in the reason statement of CCP S160-07/08 to justify the 16,000 psi stress limi
Cost impact: The introduction of the 16,000 psi stress limit has led to an increase in cost of construction on some building
projects. Increasing the upper limit to a level consistent with the material standards currently listed in the code w ill result in a
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reduction of construction cost.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

S206-16
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S209-16
IBC: 1810.3.3.1.
Proposed Change as Submitted
Proponent : Lori Simpson, P.E.,G.E., representing GeoCoalition; Dale Biggers, P.E., representing GeoCoalition
(dbiggers@bohbros.com); Daniel Stevenson, P.E., representing GeoCoalition; E. Anna Sellountou, PhD,PE, representing
GeoCoalition
2015 International Building Code
Revise as follows:
1810.3.3.1 Allowable axial load. The allowable axial load on a deep foundation element shall be determined in accordance
with Sections 1810.3.3.1.1 through 1810.3.3.1.9, where applicable. The load test shall not be required when waived by the
registered design professional based on applicable experience and data or a factor of safety of not less than three for the
geotechnical capacity. The balance of deep foundation elements shall be deemed to have capacities equal to that of the test
elements where such elements are of the same type, size and relative lengths as the test element; are installed using the same
or comparable methods and equipment as the test element; are installed in similar subsoil conditons as the test element; and,
for driven elements, where the rate of penetration of such elements is not more than that of the test elements driven with the
same hammer through a comparable driving distance.
Reason: The phrase "where applicable" was added because some of the referenced sections are not applicable to some deep
foundation types. The load test waiver provision was added to cover the case where extensive local knowledge and experience
exist, backed up by nearby load test data.
The last sentence (see original sentence below) is moved from 1810.3.3.1.2 "Compression Load Tests" to this section herein,
as it applied not only to compression load tests, but to tension tests as well. The bold phrases in the original sentence below
were revised for clarity.
Original from section 1810.3.3.1.2: In subsequent installation of the balance of deep foundation elements, all elements
shall be deemed to have a supporting capacity equal to that of the control element where such elements are of the same
type, size and relative length as the test element; are installed using the same or comparable methods and equipment as
the test element; are installed in similar subsoil conditions as the test element; and, for driven elements, where the rate of
penetration (e.g., net displacement per blow) of such elements is equal to or less than that of the test element driven with
the same hammer through a comparable driving distance.
Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
The code change proposal will not increase the cost of construction because it does not add any new requirements. It may
actually decrease the cost of construction if the load test can be waived based on previous experience.
S209-16 :
1810.3.3.1SIMPSON11076
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The language that is proposed would allow a registered design professional to waive rewuirements and take
the building official out of the equation. It is difficullt to see how this revised section would work wth the otehr section. The current
text of this section does not address load test and adding such language is not appropriate.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : E. Anna Sellountou, PhD,PE, representing GeoCoalition (asellountou@pile.com); Dale Biggers, P.E.
(dbiggers@bohbros.com); Daniel Stevenson, P.E. (dstevenson@berkelapg.com) requests Approve as Modified by
this Public Comment.
Replace Proposal as Follows:
2015 International Building Code
1810.3.3.1 Allowable axial load. The allowable axial load on a deep foundation element shall be determined in accordance
with Sections 1810.3.3.1.1 through 1810.3.3.1.9. The load test requirement shall not apply where approved by the building
official based on applicable local experience and data.
Commenter's Reason: The load test waiver provision is at the discretion of the building official and was added to cover the
case where extensive local knowledge and experience exist, backed up by nearby load test data.
Cost - The code change proposal will not increase the cost of construction. It may actually decrease the cost of construction if
the load test can be waived based on previous experience.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

S209-16
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S218-16
IBC: 1810.3.3.1.9.
Proposed Change as Submitted
Proponent : Lori Simpson, P.E.,G.E., representing GeoCoalition; Dale Biggers, P.E., representing GeoCoalition
(dbiggers@bohbros.com); Daniel Stevenson, P.E., representing GeoCoalition; E. Anna Sellountou, PhD,PE, representing
GeoCoalition
2015 International Building Code
Revise as follows:
1810.3.3.1.9 Helical piles. The allowable axial design load, P a, of helical piles shall be not exceed the allowable resistance
of the pile's structural elements including the pile shaft, pile shaft couplings, and the helical bearing plates. The allowable axial
design load, Pa, also shall not exceed the allowable geotechnical resistance determined through the load testing requirements
of 1810.3.3, and as follows:
Pa = 0.5 Pu (Equation 18-4)
where P u is the least value of:
1. Sum of the areas of the helical bearing plates times the ultimate bearing capacity of the soil or rock comprising the
bearing stratum.
2. Ultimate capacity determined from well-documented correlations with installation torque.
1. Base resistance plus shaft resistance of the helical piles, where the base resistance is equal to the sum of the areas of
the helical bearing plates times the ultimate bearing resistance of the soil or rock comprising the bearing stratum, and
shaft resistance is equal to the frictional resistance of the soil multiplied by the shaft area above the helical bearing
plates.
2. Ultimate capacity determined from load tests well-documented correlations with installation torque. The installation
torque shall not exceed the manufacturer's rated torque of the shaft, couplers, and helix plates.
3. Ultimate axial capacity of pile shaft.
4. Ultimate axial capacity of pile shaft couplings.
5. Sum of the ultimate axial capacity of helical bearing plates affixed to pile.
Reason: The additional language added to the first sentence covers the requirements of the listed items 4, 5, and 6.
Reorganizing this section in this way allows the geotechnical capacity limits of items 1 and 2 to be separated from the
mechanical (structural) limits of items 4, 5, and 6. The mechanical axial limits are already covered in Table 1810.3.2.6, and
combined stresses and buckling limits are covered by other design guides and methods. This reorganization allows this
provision to focus on the geotechnical capacity which is what it is really intended to do. Furthermore, the existing language can
be confusing since the term "ultimate capacity" is one that seems to be avoided in many structural design guides that seem to
prefer terms such as nominal resistance, design strength, and allowable resistance.
Item 3 has also been stricken from the listed items and incorporated into the first sentence since load testing is already covered
in the load testing requirements of 1810.3.3.
Item 1 has been revised to include the effects of skin friction along the length of the pile shaft. Helical piles are end bearing
elements and most often, any contribution of skin friction is neglected. In circumstances where there is down drag, neglecting
this skin friction is unconservative and should be included in the design. There are also some circumstances with larger
diameter helical piles where the designer may desire to include the effects of skin friction and the addition of this language
allows for the designer to utilize that skin friction at their option.
Item 2 has been revised to include the limits of the manufacture's rated torque. This is not a new requirement and already
appears in 1810.4.11 and has been added here again for additional clarity.
Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
The code change proposal will not increase the cost of construction since it is a clarification to the code.
S218-16 :
1810.3.3.1.9SIMPSON11084
Public Hearing Results
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Committee Action:

Disapproved

Committee Reason: There is concern that the proposed langauge does not use allowable capacity, but instead refers to
resistance could be in conflict with other code sections. In removing the itemized list it appears to ignore limitation on axial capacity
of these elements, only referring to their torsional capacity. This would require testing of each of these piles to extablis limits of
axial capacity.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Dale Biggers, P.E., representing GeoCoalition (dbiggers@bohbros.com) requests Approve as Modified
by this Public Comment.
Replace Proposal as Follows:
2015 International Building Code
1810.3.3.1.9 Helical piles. The allowable axial design load, P a, of helical piles shall be determined as follows:
Pa = 0.5 Pu (Equation 18-4)
where P u is the least value of:
1. Sum of the areas of the helical bearing plates times the ultimate bearing capacity of the soil or rock comprising the
bearing stratum.
1. Base resistance plus shaft resistance of the helical pile, where the base resistance is equal to the sum of the areas of
the helical bearing plates times the ultimate bearing resistance of the soil or rock comprising the bearing stratum, and
shaft resistance is equal to the frictional resistance of the soil times the shaft area above the helical bearing plates.
2. Ultimate capacity determined from well-documented correlations with installation torque.
3. Ultimate capacity determined from load tests when required by Section 1810.3.3.
4. Ultimate axial capacity of pile shaft.
5. Ultimate axial capacity of pile shaft couplings.
6. Sum of the ultimate axial capacity of helical bearing plates affixed to pile.
Commenter's Reason:
Item 1: Larger helical pile elements are ever more common and shaft friction can play an important role for larger shaft
diameters. This addition allows for the shaft friction to be taken into account.
Item 3: This item has been misinterpreted to require load tests. Load testing is costly for small residential projects where
helical piles are often used. The requirements for load testing of all piles is covered in Section 1810.3.3.
COST IMPACT: will not add costs
This change will reduce the cost of construction for those helical piles where shaft friction can be taken into account and for
those situations which do not require a load test.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
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o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

Proponent : Amy Cerato, University of Oklahoma, representing University of Oklahoma (acerato@ou.edu) requests
Approve as Submitted.
Commenter's Reason: Will improve quality.
Proponent : Nicholas Farkas, representing Grip-Tite Mfg. Co., LLC (njfarkas@aol.com) requests Approve as
Submitted.
Commenter's Reason: This proposal will lead to improved quality and better end-user costs for the industry.
Proponent : David Frink, representing Ideal Manufacturing requests Approve as Submitted.
Commenter's Reason: Will provide for more accurate, cost-effective design.
Proponent : Howard Perko, Magnum Piering, Inc., representing Magnum Piering, Inc. (hperko@magnumgeo.com)
requests Approve as Submitted.
Commenter's Reason: The proposed model code amendment is important for two reasons: 1.) It allows shaft resistance to
be added to the total resistance of the pile which will result in overall construction cost reduction for large commercial helical
pile projects. 2.) It attempts to clarify that load testing is only required per 1810.3.3.
Proponent : Gary Seider, Hubbell Power Systems, Inc., representing Deep Foundations Institute - Helical Piles &
Tiebacks Committee (glseider@hubbell.com) requests Approve as Submitted.
Commenter's Reason: Reduce overall cost of helical piles for public benefit. It will also improve quality.
S218-16
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S220-16
IBC: 1810.3.4.
Proposed Change as Submitted
Proponent : Daniel Stevenson, P.E., representing GeoCoalition; E. Anna Sellountou, PhD,PE, representing GeoCoalition; Lori
Simpson, P.E.,G.E., representing GeoCoalition; Dale Biggers, P.E., representing GeoCoalition (dbiggers@bohbros.com)
2015 International Building Code
Revise as follows:
1810.3.4 Subsiding soils. Where deep foundation elements are installed through subsiding fills soils (native soil, fill, or other
subsiding strata manmade material) and derive support from underlying firmer materials, consideration shall be given to the
downward frictional forces that may be imposed on the elements by the subsiding upper strata.
Where the influence of subsiding fills
soils is considered as imposing loads on the element, the allowable stresses
specified in this chapter shall be permitted to be increased near the neutral plane, where satisfactory substantiating data are
analysis is submitted by the registered design professional.
Reason:
Subsiding material includes more than just fill.
The neutral plane is where the increase is applicable.
Definition of Neutral Plane: The location where equilibrium exists between the sum of sustained compression load plus
drag force and the sum of mobilized positive shaft resistance and mobilized toe resistance. The neutral plane is also
where relative movement between the pile and soil is zero.
The substantiation of increase should be done by the registered design professional.
Commentary Suggestion: "Foundation Engineering Handbook" by Fang 1991, for example, uses a maximum of 0.7 of the pile
strength for the allowable stress limit near the neutral plane. The registered design professional needs to substantiate the
actual allowable stress, which may be a factor less than 0.7.

Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
The change has no cost impact because it is only a clarification of the code.
S220-16 :
1810.3.4STEVENSON10930
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposal needs to include a include a definition or other means to apply the phrase "near the neutral"
which is not established by the proposed test. Adding 'by the registered design professional"is considered redundant. A definition
referred to in the proponent's reason statement could possible by used.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Lori Simpson, P.E.,G.E., representing GeoCoalition (lsimpson@langan.com); Garland Likins
(glikins@pile.com); E. Anna Sellountou, PhD,PE (asellountou@pile.com); Daniel Stevenson, P.E.
(dstevenson@berkelapg.com); Dale Biggers, P.E. (dbiggers@bohbros.com) requests Approve as Modified by this
Public Comment.
Replace Proposal as Follows:
2015 International Building Code
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1810.3.4 Subsiding soils. Where deep foundation elements are installed through subsiding fills soils (native soil, fill, or other
subsiding strata manmade material) and derive support from underlying firmer materials, consideration shall be given to the
downward frictional forces that may be imposed on the elements by the subsiding upper strata.

Where the influence of subsiding fills
soils is considered as imposing loads on the element, the allowable stresses specified
in this chapter shall be permitted to be increased where satisfactory substantiating data are submitted.
Commenter's Reason:
1. The title of the section is Subsiding soils - changes are made to match the title.
2. In addition, subsiding materials includes more than just fill - the changes include native soil and manmade material that
can also subside.
3. This change eliminates the previous proposal to include evaluation of the neutral plane.
Cost impact: Will not increase the cost of construction. The change has no cost impact because it is only a clarification of the
code.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

S220-16
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S225-16
IBC: 1810.3.5.3.4.
Proposed Change as Submitted
Proponent : Daniel Stevenson, P.E., representing GeoCoalition; Lori Simpson, P.E.,G.E., representing GeoCoalition; Dale
Biggers, P.E., representing GeoCoalition (dbiggers@bohbros.com); E. Anna Sellountou, PhD,PE, representing GeoCoalition
2015 International Building Code
Revise as follows:
1810.3.5.3.4 Steel pipes and tubes. Steel pipes and tubes used as deep foundation elements shall have a nominal outside
diameter of not less than 6 inches (152 mm), unless approved by the registered design professional. When filling is required
for diameters less than 8 inches (203 mm), grout shall be used. Where steel pipes or tubes are driven open ended, they shall
have a minimum of 0.34 square inch (219 mm2) of steel in cross section to resist each 1,000 foot-pounds (1356 Nm) of pile
hammer rated energy, or shall have the equivalent strength for steels having a yield strength greater than 35,000 psi (241 MPa)
or the wave equation analysis shall be permitted to be used to assess compression stresses induced by driving to evaluate if
the pile section is appropriate for the selected hammer. Where a pipe or tube with wall thickness less than 0.179 inch (4.6 mm)
is driven open ended, a suitable cutting steel shoe shall be provided. Concrete-filled steel pipes or tubes in structures
assigned to Seismic Design Category C, D, E or F shall have a wall thickness of not less than 3/ 16 inch (5 mm). The pipe or
tube casing for socketed drilled shafts caisson piles shall have a nominal outside diameter of not less than 18 inches (457
mm), a wall thickness of not less than 3/ 8 inch (9.5 mm) and a suitable steel driving shoe welded to the bottom shall be
provided; the diameter of the rock socket shall be approximately equal to the inside diameter of the casing or as determined by
the registered design professional.
Exceptions:
1. There is no minimum diameter for steel pipes or tubes used in micropiles or helical piles.
1
2. For mandrel-driven pipes or tubes (not including corrugated pile shells), the minimum wall thickness shall be /10 inch
(2.5 mm).
Reason: The purpose of this change is to clarify the Code and to substitute revised material for current provisions of the Code.
Smaller (6-inch-diameter) piles are often used for lightly loaded structures.
For lightly loaded deep foundation elements, pipe diameters smaller than 6 inches may be sufficient.
When small diameter pipes are filled, grout shall be used rather than concrete to prevent bridging.
"Rated energy" (as opposed to kinetic energy or energy transferred to the pile) is added for clarity.
Hyphen is added to "open-ended" for correct punctuation.
"Steel shoe" is a more generic term vs. cutting shoe or driving shoe. It also adds consistency.
The term "caisson piles" used to eliminate confusion with drilled shafts (to differentiate this particular type of foundation
from an ordinary drilled shaft).
Rock sockets may have a diameter that is different than the inside diameter of the casing.
Diameters for helical piles are covered in section 1810.3.5.3.5.
Mandrel-driven corrugated shells are covered in section 1810.3.2.7.
Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
The code change proposal will not increase the cost of construction as it is mainly a clarification. The change of the minimum
diameter will reduce costs in construction by allowing smaller diameter piles on lightly loaded structures.
S225-16 :
1810.3.5.3.4STEVENSON10942
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There is concern with using the hammer's "rated" energy since the code should be less concerned about
what it is rated and more about what it delivers to the pile. Also caisson is not defined and would like to see it defined before adding
ot to this section.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Dale Biggers, P.E., representing GeoCoalition (dbiggers@bohbros.com) requests Approve as Modified
by this Public Comment.
Replace Proposal as Follows:
2015 International Building Code
1810.3.5.3.4 Steel pipes and tubes. Steel pipes and tubes used as deep foundation elements shall have a nominal outside
diameter of not less than 8 6 inches (203 mm). Where steel pipes or tubes are driven open ended, they shall have a minimum
2
of 0.34 square inch (219 mm ) of steel in cross section to resist each 1,000 foot-pounds (1356 Nm) of pile hammer energy, or
shall have the equivalent strength for steels having a yield strength greater than 35,000 psi (241 MPa) or the wave equation
analysis shall be permitted to be used to assess compression stresses induced by driving to evaluate if the pile section is
appropriate for the selected hammer. Where a pipe or tube with wall thickness less than 0.179 inch (4.6 mm) is driven open
ended, a suitable cutting shoe shall be provided. Concrete-filled steel pipes or tubes in structures assigned to Seismic Design
3
Category C, D, E or F shall have a wall thickness of not less than / 16 inch (5 mm). The pipe or tube casing for socketed
3
drilled shafts shall have a nominal outside diameter of not less than 18 inches (457 mm), a wall thickness of not less than / 8
inch (9.5 mm) and a suitable steel driving shoe welded to the bottom; the diameter of the rock socket shall be approximately
equal to the inside diameter of the casing.
Exceptions:
1. There is no minimum diameter for steel pipes or tubes used in micropiles.
1
2. For mandrel-driven pipes or tubes, the minimum wall thickness shall be /10 inch (2.5 mm).
Commenter's Reason: Smaller ( 6-inch ) pipe piles are often approiate for lightly loaded structures.
Cost Impact : Will not increase the cost of construction.
This will reduce the cost by allowing a smaller diameter on lightly loaded structures.
Click here to view the 35 members of the GeoCoalition (http://www.piledrivers.org/geocoalition-members/).
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI
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S225-16
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S226-16
IBC: 1810.3.6.
Proposed Change as Submitted
Proponent : Daniel Stevenson, P.E., representing GeoCoalition; Lori Simpson, P.E.,G.E., representing GeoCoalition; Dale
Biggers, P.E., representing GeoCoalition (dbiggers@bohbros.com); E. Anna Sellountou, PhD,PE, representing GeoCoalition
2015 International Building Code
Revise as follows:
1810.3.6 Splices. Splices shall be designed or selected by the registered design professional to resist the axial and shear
forces and moments occurring at the location of the splice during installation and for the design load combinations. Splices
shall be constructed so as to provide and maintain true alignment and position of the component parts of the deep foundation
element during installation and subsequent thereto and shall be designed to resist the axial and shear forces and moments
occurring at the location of the splice during driving and for design load combinations. Where deep foundation elements of the
same type are being spliced, splices shall develop not less than 50 percent of the bending strength of the weaker section.
Where deep foundation elements of different materials or different types are being spliced, splices shall develop the full
compressive strength and not less than 50 percent of the tension and bending strength of the weaker section. Where
structural steel cores are to be spliced, the ends shall be milled or ground to provide full contact and shall be full-depth welded.
Splices occurring in the upper 10 feet (3048 mm) of the embedded portion of an element shall be designed to resist at
allowable stresses the moment and shear that would result from an assumed eccentricity of the axial load of 3 inches (76 mm),
or the element shall be braced in accordance with Section 1810.2.2 to other deep foundation elements that do not have splices
in the upper 10 feet (3048 mm) of embedment.
Reason: The proposed code change replaces an arbitrary criteria requirement with a requirement that has a rational basis.
The first sentence is rearranged to make the registered design professional responsible for the design of the splice. It also
replaces "driving" with "installation" for consistency.
The requirements that splices develop not less than 50 per cent of the bending strength or not less than 50 per cent of the
tension and bending strength are arbitrary and unnecessarily restrictive. The revised first two sentences will result in sufficient
splice strength as appropriate for the application service loads and depth of the splice, as determined by the registered design
professional. The current specification precludes commonly available splices that would be acceptable in many design
situations, such as a splice located at significant depth. The design professional will analyze the pile and soil strength
conditions for lateral and tension or compression axial loadings to determine the requirements for a splice. The existing
Commentary describes a drive-fit splice for pipe piles and wood-to-wood splices that do not satisfy the current code.
The last phrase is overly prescriptive and is removed because the bracing requirements are covered adequately by Section
1810.2.2, and will be further evaluated by the registered design professional.
Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
The proposed code change will not increase the cost of construction. In certain cases, it will decrease the cost by allowing
more economical splices that still satisfy the service loading.
S226-16 :
1810.3.6STEVENSON10943
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee feels it is not appropriate to remove the minimum splice provision. Perhaps consider a public
comment that allows designed splices, but doesn't remove the minimum criteria. The proposed wording would require all spices to
be designed. In addition it specifically requires design for forces "at the location of the splice" but typically you do not known where
splices will occur.
Assembly Action:

None
Individual Consideration Agenda
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Public Comment 1:
Proponent : Dale Biggers, P.E., representing GeoCoalition (dbiggers@bohbros.com) requests Approve as Modified
by this Public Comment.
Replace Proposal as Follows:
2015 International Building Code
1810.3.6 Splices. Splices shall be constructed so as to provide and maintain true alignment and position of the component
parts of the deep foundation element during installation and subsequent thereto and shall be designed to resist the axial and
shear forces and moments occurring at the location of the splice during driving and for design load combinations. Where deep
foundation elements of the same type are being spliced, splices shall develop not less than 50 percent of the bending strength
of the weaker section. Where deep foundation elements of different materials or different types are being spliced, splices shall
develop the full compressive strength and not less than 50 percent of the tension and bending strength of the weaker section.
Use of splices with strengths less than 50 percent shall be permitted where supporting data justifying such lesser strengths is
approved by the building official. Such substantiating data shall be as required by Section 1810.3.2.8. Where structural steel
cores are to be spliced, the ends shall be milled or ground to provide full contact and shall be full-depth welded.
Splices occurring in the upper 10 feet (3048 mm) of the embedded portion of an element shall be designed to resist at
allowable stresses the moment and shear that would result from an assumed eccentricity of the axial load of 3 inches (76 mm),
or the element shall be braced in accordance with Section 1810.2.2 to other deep foundation elements that do not have splices
in the upper 10 feet (3048 mm) of embedment.
Commenter's Reason:
1.) The requirements that splices develop 50 percent are arbitrary and unnecessarily restrictive.
2.) The current specification precludes commonly available splices that are acceptable in many situations, such as splices
located at significant depth.
3.) In locations ( such as Louisiana ) where even 240-foot long piles are friction piles, the depth of the splice is known in
advance.
4.) The piling cost increased $ 1,510,000 for the VA Hospital and $ 520,000 for the Prison only because the current code
requires a more expensive splice than the splice used successfully on the New Orleans Superdome, 52-story Shell Square, 50story Sheraton Hotel, and many other structures.
5.) Section 1810.3.2.8 is referenced because it gives requirements, including geotechnical investigations and load tests, which
must be submitted when requesting the approval of the building official.
6.) In splices with tension, seismic, or other considerations, there will be no change from the current splice strength
requirements.
COST IMPACT: Will not increase the cost of construction.
The proposed change will greatly decrease the cost of construction in some areas of the country.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
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o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

S226-16
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S231-16
IBC: 1810.4.1.2.
Proposed Change as Submitted
Proponent : E. Anna Sellountou, PhD,PE, representing GeoCoalition; Lori Simpson, P.E.,G.E., representing GeoCoalition;
Dale Biggers, P.E., Boh Bros. Construction Co.,L.L.C., representing GeoCoalition (dbiggers@bohbros.com); Daniel Stevenson,
P.E., representing GeoCoalition
2015 International Building Code
Revise as follows:
1810.4.1.2 Casing Shafts in unstable soils. Where cast-in-place deep foundation elements are formed through unstable soils
and concrete is placed in an open-drilled , the hole, a casing shall be inserted in the hole stabilized prior to placing the
concrete. Where by a casing, suitable slurry, or other method approved by the registered design professional. Where
a casing is withdrawn during concreting, the level of concrete shall be maintained above the bottom of the casing at a sufficient
height to offset any hydrostatic or lateral soil pressure. Driven casings shall be mandrel driven their full length in contact with
the surrounding soil.
Reason: • The title is changed because the focus of the section is shafts in unstable soils.
• The words "concrete is placed in an open drilled hole" are redundant since the sentence begins with the context of a cast-inplace element, and furthermore the hole is not really an open hole if a casing or slurry is in place.
• There are other commonly used means of stabilizing unstable soils besides casing, such as the use of drilling slurry.
• Driven casings are almost never mandrel driven. Mandrel driven piles are covered elsewhere.
Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
The change will not increase costs and in some cases will reduce costs by allowing alternate construction techniques.
S231-16 :
1810.4.1.2SELLOUNTOU10691
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal would allow approval by the registered design professional, removing the building official from
the entire process. There would be some benefit to the rest of the proposal that provides suitable methods for stabilizing the hole.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Lori Simpson, P.E.,G.E., representing GeoCoalition (lsimpson@langan.com); Dale Biggers, P.E.
(dbiggers@bohbros.com); Daniel Stevenson, P.E. (dstevenson@berkelapg.com); E. Anna Sellountou, PhD,PE
(asellountou@pile.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1810.4.1.2 Shafts in unstable soils. Where cast-in-place deep foundation elements are formed through unstable soils, the
open hole shall be stabilized prior to placing the concrete by a casing, suitable slurry, or other method approved by the
registered design professional building official. Where a casing is withdrawn during concreting, the level of concrete shall be
maintained above the bottom of the casing at a sufficient height to offset any hydrostatic or lateral soil pressure.
Commenter's Reason:
1. There are other commonly used means of stabilizing unstable soils besides casing, such as the use of drilling slurry. The
Louisville panel recognized the benefit of this proposal in their "Committee Reason".
2. Based on the Louisville "Committee Reason", the "registered design professional" was replaced by the "building official".
3. The title is changed to "Shafts in unstable soils" because the focus of this section is stabilizing shafts in unstable soils.
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Previous title was "Casings", but there are other ways to stabilize the hole as this proposal suggests.
4. The current code version says in the first sentence "concrete is placed in an open drilled hole". Those words are
redundant, and thus removed, because the sentence begins with the context of a cast-in-place element.
5. The last sentence of the current code version was removed because casings are never mandrel driven. Mandrel driven
piles are covered elsewhere.
Costs
The change will not increase costs and in some cases will reduce costs by allowing alternate construction techniques.
Committee Reason: This proposal would allow approval by the registered design professional, removing the building official
from the entire process. There would be some benefit to the rest of the proposal that provides suitable methods for stabilizing
the hole
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

S231-16
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S232-16
IBC: 1810.4.1.3.
Proposed Change as Submitted
Proponent : E. Anna Sellountou, PhD,PE, representing GeoCoalition; Lori Simpson, P.E.,G.E., representing GeoCoalition;
Dale Biggers, P.E., Boh Bros. Construction Co.,L.L.C., representing GeoCoalition (dbiggers@bohbros.com); Daniel Stevenson,
P.E., representing GeoCoalition
2015 International Building Code
Revise as follows:
1810.4.1.3 Driving near uncased concrete. Deep foundation elements shall not be driven within less than six element
diameters center to center in granular soils or within less than one-half the element length in cohesive soils of from an
uncased element filled with concrete less than 48 hours old unless approved by the building official. If the concrete surface or
grout level in any completed element rises is observed to rise or drops drop, bubble, bleed water, etc. due to installation of an
adjacent element, the completed element shall be replaced. Driven uncased deep foundation elements shall not The effects of
potential heave should be installed in soils that could cause heave considered by the registered design professional.
Reason: The changes in wording only clarify the distance; they do not change the distance.
There are other possible areas of concern in addition to a change of elevation.
This delineates who is responsible for consideration of heave and the determination of how much heave is acceptable. It is not
clear what a driven uncased element is.

Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)
(http://www.piledrivers.org/files/8e1f877f-e55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d4516f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
This proposal will not increase the cost of construction. It does not change the current guidelines and it only calls attention to
conditions that should already be under consideration.
S232-16 :
1810.4.1.3SELLOUNTOU10692
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal contains permissive language rather than mandatory requirements. The proposd wording
contains useful information if it were rewritten, but as drafted it reads like a design guide more than code language.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : E. Anna Sellountou, PhD,PE, representing GeoCoalition (asellountou@pile.com); Garland Likins,
representing GeoCoalition (glikins@pile.com); Dale Biggers, P.E. (dbiggers@bohbros.com); Lori Simpson, P.E.,G.E.
(lsimpson@langan.com); Daniel Stevenson, P.E. (dstevenson@berkelapg.com) requests Approve as Modified by
this Public Comment.
Replace Proposal as Follows:
2015 International Building Code
1810.4.1.3 Driving near uncased concrete. Deep foundation elements shall not be driven within six element diameters center
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to center in granular soils or within one-half the element length in cohesive soils of an uncased element filled with concrete less
than 48 hours old unless approved by the building official. If the concrete or grout surface in any completed element rises is
observed to rise, drop, bubble, or drops bleed water due to installation of an adjacent element, the completed element shall be
replaced. Driven uncased deep foundation elements shall not be installed in soils that could cause heave.
Commenter's Reason:
1. There are other possible areas of concern in addition to a change of elevation of the top surface of a completed element.
2. It does not change the current guidelines and it only calls attention to conditions that should already be under
consideration.
3. The proposal also clarifies that the completed element is the one to be replaced.
4. Some uncased concrete elements, like augercast piles, are constructed with grout and not concrete.
Cost - This change will not increase the cost of construction. In good construction practice this would have been done
anyway.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

S232-16
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S235-16
IBC: 1810.4.11.
Proposed Change as Submitted
Proponent : E. Anna Sellountou, PhD,PE, representing GeoCoalition; Lori Simpson, P.E.,G.E., representing GeoCoalition;
Dale Biggers, P.E., Boh Bros. Construction Co.,L.L.C., representing GeoCoalition (dbiggers@bohbros.com); Daniel Stevenson,
P.E., representing GeoCoalition
2015 International Building Code
Revise as follows:
1810.4.11 Helical piles. Helical piles shall be installed to specified embedment depth and torsional resistance criteria as
determined by a registered design professional. The torque applied during installation shall not exceed the maximum allowable
manufacturer's rated installation torque of the helical pile as established in accordance with criteria acceptable to the
registered design professional.
Reason: The term "manufacturer's rated installation torque" is the common term used in the industry and is more consistent
with the language used in a manufacturer's evaluation report (ESR) and in the acceptance criteria AC358 published by the ICCES. The requirements for determining the maximum installation torque are contained in AC358. These documents prefer not to
use the term "allowable". It also clarifies that the source of the maximum installation torque comes from the testing requirements
used to generate the ESR as opposed to something that needs to be specified by the registered design professional.
Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
The code change proposal will not increase the cost of construction since it is a clarification to the code.
S235-16 :
1810.4.11SELLOUNTOU10703
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal causes some confusion with the intent of replacing "maximum allowable" with "manufacturer's
rated" torque. The wording added at the end is considered ambiguous and unnecessary. There was a some feeling that this
change to the manufacturer's rated torgue would be akin to driven piles going up to 90 percent of yield and if the wording can be
corrected in a public comment it would be a useful change.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Dale Biggers, P.E., representing GeoCoalition (dbiggers@bohbros.com) requests Approve as Modified
by this Public Comment.
Replace Proposal as Follows:
2015 International Building Code
1810.4.11 Helical piles. Helical piles shall be installed to specified embedment depth and torsional resistance criteria as
determined by a registered design professional. The torque applied during installation shall not exceed the maximum allowable
manufacturer's rated installation torque of the helical pile.
Commenter's Reason: The term " manufacturer's rated installation torque " is consistent with the language used in the
acceptance criteria AC 358 published by the ICC-ES.
COST IMPACT : Will not increase the cost of construction.
This is just a clarification of the code.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
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These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

Proponent : Amy Cerato, representing University of Oklahoma (acerato@ou.edu) requests Approve as Submitted.
Commenter's Reason: Will improve quality.
Proponent : Nicholas Farkas, representing Grip-Tite Mfg. Co., LLC (njfarkas@aol.com) requests Approve as
Submitted.
Commenter's Reason: This proposal will create improved quality of products and services and reduce costs in the industry.
Proponent : David Frink, representing Ideal Manufacturing requests Approve as Submitted.
Commenter's Reason: Reduces possiblitity of confusion on intent of code.
Proponent : Howard Perko, representing Magnum Piering, Inc. (hperko@magnumgeo.com) requests Approve as
Submitted.
Commenter's Reason: The proposed code amendment clarifies that helical plies can be installed to the maximum
manufacturer's rated torque which is consistent with current practice. The words maximum allowable torque are confusing.
The change will reduce construction cost because it will allow piles to be installed to higher, more appropriate, maximum rated
torque.
Proponent : Michael Perlow Jr, EKMLLC, representing self (mike@perlowmp.com) requests Approve as Submitted.
Commenter's Reason: Use of helical piles is increasing as a result of adoption of the ICC AC358 Acceptance Criteria and
inclusion in the IBC2009. The industry through the Deep Foundations Institute (DFI) Helical Pile Tieback Committee (HPTC)
efforts has moved forward on the development of helical pile standard specifications, a design guide, and applicable ASTM test
standards. Most significantly, the DFI through the efforts of the HPTC has funded an industry sponsored seismic study of
helical pile performance. A DFI Helical Piles & Tiebacks Seminar will be held on August 10-12 at the Ontario Airport Hotel and
Conference Center (near Los Angeles) on the "Use of Helical Piles and Tiebacks in Seismic & Lateral Load Conditions". One
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of the technical presentations will be given by Dr. Amy Cerato, Rapp Foundation Presidential Professor, School of Civil
Engineering and Environmental Science University of Oklahoma. Dr. Cerato will be making a presentation on the seismic
loading tests that were conducted in February of 2016 at the University of California San Diego shake table facility - the largest
outdoor shake table in the world. At the August seminar, Dr. Cerato will be showing a high resolution video of tests that include
amazing close up footage of the loaded piles reacting to the seismic forces. She will also be presenting some of the results of
pile performance and pile condition from the testing. Preliminary results indicate that helical piles can be very effective in
providing foundation support under seismic loading. See - https://vimeo.com/167773622. Completion of the DFI HPTC sesimic
research study will involve instrumented piles in active seismic areas and a comprehensive research report that could greatly
expand the use of helical piles as a mitigation-retrofit foundation system.
The recommended changes are a critical bulding block to improving the IBC requirements and standard of practice for the
increasing use use of helical piles as a drilled deep foundation system.

Proponent : Gary Seider, representing Deep Foundations Institute - Helical Piles & Tiebacks Committee
(glseider@hubbell.com) requests Approve as Submitted.
Commenter's Reason: Proposed modification will eliminate confusion of terms regarind installation torque. This change can
reduce cost of construction.
S235-16
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S236-16
IBC: 1810.4.13 (New).
Proposed Change as Submitted
Proponent : E. Anna Sellountou, PhD,PE, representing GeoCoalition; Lori Simpson, P.E.,G.E., representing GeoCoalition;
Dale Biggers, P.E., Boh Bros. Construction Co.,L.L.C., representing GeoCoalition (dbiggers@bohbros.com); Daniel Stevenson,
P.E., representing GeoCoalition
2015 International Building Code
Add new text as follows:
1810.4.13 Integrity testing. Where required by a registered design professional, a representative number of deep foundation
elements shall be tested for structural integrity in accordance with either ASTM D4945, ASTM D5882, ASTM D6760, ASTM
D7949, or by a generally accepted method approved by the building official.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM D5882 - 07 (2013) Standard Test Method for Low Strain Impact Integrity Testing of Deep Foundations
ASTM D6760-14 Standard Test Method for Integrity Testing of Concrete Deep Foundations by Ultrasonic Crosshole Testing
ASTM D7949-14 Standard Test Methods for Thermal Integrity Profiling of Concrete Deep Foundations
Reason: To aid the registered design professional and/or the project team by highlighting that integrity testing is current
practice to reduce the risk of structural failure. Some foundation types in certain soil conditions involve uncertainties in
installation, and the allowable stress table 1810.3.2.6 would suggest some verification is appropriate. Some foundation types or
circumstances require no integrity testing and the registered design professional is well equipped to distinguish when such
testing is needed.
ASTM D4945 is "Standard Test Method for High-Strain Dynamic Testing of Deep Foundations."
ASTM D5882 is "Standard Test Method for Low Strain Impact Integrity Testing of Deep Foundations."
ASTM D6760 is "Standard Test Method for Integrity Testing of Concrete Deep Foundations by Ultrasonic Crosshole Testing."
ASTM D7949 is "Standard Test Methods for Thermal Integrity Profiling of Concrete Deep Foundations."
Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
The code change proposal will not increase the cost of construction as it is current practice to perform integrity testing on some
projects.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASTM D5882, ASTM D6760 & ASTM D7949, with
regard to the ICC criteria for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April
1, 2016.
S236-16 :
1810.4.13 (NEW)SELLOUNTOU10719
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal hasn't established what integrity testing is or what purpose it serves in the context of the code.
If it is going into the code we must establish the parameters for its use. There are concerns over wording such as "generally
accepted methods" and "representative number". This is not a requirement. If the building official can't enforce, it doesn't belong in
the code. The registered design professional can put integrity testing requirements in the specifications.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
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Proponent : E. Anna Sellountou, PhD,PE (asellountou@pile.com); Garland Likins, representing GeoCoalition
(glikins@pile.com); Dale Biggers, P.E. (dbiggers@bohbros.com); Lori Simpson, P.E.,G.E. (lsimpson@langan.com);
Daniel Stevenson, P.E. (dstevenson@berkelapg.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
1810.4.13 Structural Integrity testing. Where required by a registered design professional the building official, a
representative number of the deep foundation elements element shall be tested for structural integrity defects in accordance
with either ASTM D4945, ASTM D5882, ASTM D6760, ASTM D7949, or by a generally accepted method other
methods approved by the building official.
Commenter's Reason: This is a proposed new section to the code with the purpose to add a requirement to the code to
evaluate structural integrity (e.g. absence of defects that significantly detract from the structural strength of the element).
Based on committee's verbal comments during the hearings, we understand that they viewed adding a section for integrity
testing would be an improvement of the code.
1. We replaced the term "integrity testing" with the commonly known term "structural integrity" so that a definition of "integrity
testing" is not needed. "Structural integrity" is further elaborated in the modified proposal by the words "the absence of
structural defects".
2. We have established the parameters of its use; i.e. when the building official deems it necessary (e.g. because the
integrity of the deep foundation element is in doubt due to difficult soil conditions, due to lack of redundancy, because of
the importance of the structure, to approve the construction procedures, etc).
3. The building official can now require and enforce it when structural integrity is in doubt.
4. The term "generally accepted methods" is eliminated; The decision of which structural integrity evaluation method to be
used resides with the building official.
5. The term "representative number" is eliminated. The building official can decide the amount of testing based on the
importance of the structure, soil conditions, redundancy, and experience with the contractor's construction procedures.
ASTM D4945 is "Standard Test Method for High-Strain Dynamic Testing of Deep Foundations."
ASTM D5882 is "Standard Test Method for Low Strain Impact Integrity Testing of Deep Foundations."
ASTM D6760 is "Standard Test Method for Integrity Testing of Concrete Deep Foundations by Ultrasonic Crosshole Testing."
ASTM D7949 is "Standard Test Methods for Thermal Integrity Profiling of Concrete Deep Foundations."
Cost - This proposal will not increase the cost of construction because it is current practice to perform integrity testing on some
projects. Assuring that the foundation element has no defects will prevent subsequent remediation costs for elements that
would have failed due to undetected defects, and thus produce an overall savings to the project in time and money.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
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o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI

S236-16
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S238-16
IBC: 1810.4.5.
Proposed Change as Submitted
Proponent : E. Anna Sellountou, PhD,PE, representing GeoCoalition; Lori Simpson, P.E.,G.E., representing GeoCoalition;
Dale Biggers, P.E., Boh Bros. Construction Co.,L.L.C., representing GeoCoalition (dbiggers@bohbros.com); Daniel Stevenson,
P.E., representing GeoCoalition
2015 International Building Code
Revise as follows:
1810.4.5 Vibratory driving. Vibratory drivers shall only be used to fully install deep foundation elements where the element
load capacity is verified by load tests in accordance with Section 1810.3.3.1.2, unless the piles are used only for lateral
resistance. The installation of production elements shall be controlled according to power consumption, rate of penetration or
other approved means that ensure element capacities equal or exceed those of the test elements.
Reason: Piles that are installed partially with vibratory hammer and then completed with an impact hammer have other means
of verifying capacity. Piles that are installed only and fully with a vibratory hammer will still be required to have an axial load
test, when axial loads are required.
A load test for axial capacity is not needed for piles used for lateral resistance and would not confirm lateral performance of the
pile. Lateral load testing requirements, if needed, are specified in Section 1810.3.3.2.
Click here to view the members of the GeoCoalition who developed this proposal (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
The code change proposal will not increase the cost of construction. It can decrease the cost of construction if the piles are
used only for lateral resistance.
S238-16 :
1810.4.5SELLOUNTOU10695
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed wording to "fully" install is confusing in the context of foundation element installation.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Lori Simpson, P.E.,G.E., representing GeoCoalition (lsimpson@langan.com); Garland Likins
(glikins@pile.com); E. Anna Sellountou, PhD,PE (asellountou@pile.com); Daniel Stevenson, P.E.
(dstevenson@berkelapg.com); Dale Biggers, P.E. (dbiggers@bohbros.com) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Building Code
1810.4.5 Vibratory driving. Vibratory drivers shall only be used to fully install deep foundation elements where the element
load capacity is verified by load tests in accordance with Section 1810.3.3.1.2, unless the pile installation is completed with an
impact hammer or piles are used only for lateral resistance. The installation of production elements shall be controlled
according to power consumption, rate of penetration or other approved means that ensure element capacities equal or exceed
those of the test elements.
Commenter's Reason:
1. The committee did not prefer the word "fully" so this is removed.
2. This public comment adds "unless the pile installation is completed using an impact hammer" because piles that are
started using a vibratory hammer but completed using an impact hammer should be treated as piles that are installed with
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an impact hammer - the impact hammer can be used to evaluate capacity.
3. The previously submitted language "unless...the piles are used only for lateral resistance" remains as proposed language
because a load test for axial capacity is not needed for piles used for lateral resistance and would not confirm lateral
performance of the pile.
Cost Impact: Will not increase the cost of construction as it is only a clarification of the code. In fact, it will likely decrease cost
as an axial load test will not be required where piles are only used for lateral resistance or where the pile installation is
completed using an impact hammer.
Click here to view the 35 members of the GeoCoalition. (http://www.piledrivers.org/geocoalition-members/)
These 35 GeoCoalition members are structural and geotechnical engineers and contractors from across the country.
They are in leadership positions of more than nine organizations including:
• DFI – Deep Foundations Institute
• PDCA – Pile Driving Contractors Association
• ADSC – Association of Drilled Shaft Contractors
• ASCE – American Society of Civil Engineers
• ASTM – American Society of Testing Materials
• ACI – American Concrete Institute
• SAME – Society of American Military Engineers
• NCSEA – National Council of Structural Engineers Associations
• GBA – Geoprofessional Business Association (formerly ASFE)
Leadership positions held include:
o Chair DFI Soil Nailing and Tiebacks Committee
o Chair PDCA Technical Committee
o President of Geo-Institute
o Chair ADSC-DFI Joint Micropile Committee
o President of PDCA
o Chair Earth Retaining Structures of ASCE/G-I
o Manager DFI Technical Committees
o Received five ASTM Standards Development Awards
o Chair DFI Helical Pile Committee
o Chair DFI Codes and Standards Committee
o Director of GBA
o President of DFI
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S241-16
IBC: 1804.2 (New), 1811 (New), 1811.1 (New), 1811.1.1 (New), 1811.1.2 (New), 1811.2 (New), 1811.3 (New), 1811.4
(New), 1811.4.1 (New).
Proposed Change as Submitted
Proponent : theodore Maynard, representing GeoCoalition (trmagm@aol.com); Lori Simpson, P.E.,G.E., representing
GeoCoalition
2015 International Building Code
Add new text as follows:
1804.2 Temporary earth retention system. Where a temporary earth retention system is selected to protect or support
existing foundations, structures or infrastructure elements, the temporary earth retention system shall be designed, installed
and removed in accordance with the provisions of Section 1811.
SECTION 1811 TEMPORARY EARTH RETENTION SYSTEMS
1811.1 Definition. A temporary earth retention system is a retaining structure used to provide support of excavation sidewalls
for areas of excavation where the need for support will be eliminated within a 3 year period, unless otherwise approved by the
building official.
1811.1.1 Underpinning relationship. Requirements for underpinning adjacent structures prior to excavation or for the
installation of temporary earth retention systems shall be determined in accordance with Section 1803.5.7 by a registered
design professional. Temporary earth retention systems are permitted in conjunction with underpinning of adjacent structures.
1811.1.2 Depth of excavation requirements. Excavations deeper than 5 feet with side slopes to steep to prevent ground
movements or collapse, as determined by a registered design professional, shall be provided with a temporary earth retention
system.
1811.2 Temporary Earth Retention System Design Temporary earth retention systems shall be designed and installed in
accordance with the provisions of Chapters 16 and 18. The design shall be performed and the installation/removal procedures
determined by a registered design professional. The system shall be designed to limit ground movements when adjacent
property may be affected.
1811.3 Temporary Earth Retention System Monitoring Where determined by the registered design professional
responsible for the temporary earth retention system design, monitoring of the system shall be performed during installation, for
the life of the system, and during removal of the system. Monitoring shall be performed under the supervision of a registered
design professional, using generally accepted methods, by personnel trained and experienced in the chosen methods.
Monitoring shall be performed at intervals sufficient to provide information in time to mitigate impending excessive movements
and protect adjacent structures and infrastructure elements.
1811.4 Wall Support Removal. Temporary earth retention system wall supports may only be removed when corresponding
replacement support is provided by backfill or by the new structure. The loads on the temporary earth retention system shall
only be transferred to the new structure once the new structure is capable of sustaining these loads, as determined by the
registered design professional for the new structure.
1811.4.1 Retention Wall Removal. Removal shall be performed in such a manner as to protect the new structure, adjacent
structures and adjacent infrastructure elements.
Reason: This proposal provides a general definition of a temporary earth retention system, a concept introduced in our
proposal to add a new Section 1804.2. Temporary earth retention systems are commonly used to support walls of excavated
areas during building construction to protect adjacent property and are not presently covered, as such, in the current version of
the Code. The proposal describes the relationship between temporary earth retention systems and underpinning. Both
concepts are described in Section 1804, as revised by our proposals, as methods for protecting structures which are adjacent
to excavations required for new construction. The proposal indicates when the use of temporary earth retention systems need
to be determined by a registered design professional. The proposal provides general requirements for the design, installation,
monitoring and removal of temporary earth retention systems. This proposal defines the various stages requiring action during
the implementation of schemes used to support walls of excavated areas where there is a need to contain earth movements in
order to protect adjacent structures and public infrastructure elements as well as provide for the safety and well being of the
public at large.
This proposal introduces the term "temporary earth retention system" and refers to the proposed new Section 1811 which
describes the basic requirements for this type of system. It is much more common to use temporary earth retention systems to
support the walls of an excavation and to use these systems in lieu of underpinning to prevent detrimental movements to
existing property. The present version of the Code does not cover this type of system adequately.
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Click here to view the members of the GeoCoalition who developed this proposal. (http://www.piledrivers.org/files/8e1f877fe55e-438e-9896-97d962b138b3--8e2ea8a9-bafa-4bd8-9d45-16f92e11d37c/members-of-the-geocoalition.pdf)

Cost Impact: Will not increase the cost of construction
This code change proposal provides a general description for the use of temporary earth retention systems. The installation of
temporary earth retention systems to support walls of excavated areas during building construction in order to protect both the
new construction and adjacent property reflects typical current practice. For projects where it is recognized that there is a
need to install a temporary earth retention system, the proposed code change will not increase the cost of construction. If a
temporary earth retention system is not used and was needed, the resulting damage which may occur to either the new
construction or to adjacent structures and surrounding infrastructure elements can be extensive and very expensive to repair.
S241-16 : 1811
(NEW)MAYNARD12713
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There are concerns over whether the building code is the appropriate place for temporary earth retention
systems and, if so, where should they be located. Those feeling these provisions should be available suggest possibly Chapter 33
for protection of other property or even in an appendix. It was pointed out the possible confusion with the defintion of "temporary" in
other code applications being limited to 180 days. There are questions about the proposed section on removal and whether that
would allow detensioning tiebacks.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : theodore Maynard, representing GeoCoalition (trmagm@aol.com) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Building Code
SECTION 1811 TEMPORARY EARTH RETENTION SYSTEMS
1811.1.2 Depth of excavation requirements. Excavations deeper than 5 feet with side slopes to steep to prevent ground
movements or collapse, as determined by a registered design professional, shall be provided with a temporary earth retention
system.
1811.4.1 Retention Wall Removal. Removal shall be performed in such a manner as to protect the new structure, adjacent
structures and adjacent infrastructure elements.
1804.2 Temporary earth Excavation retention system. Where a temporary earth an excavation retention system is
selected to protect or support existing foundations provide protection for adjacent property, structures or infrastructure
elements, it shall conform to the temporary earth retention system shall be designed, installed and removed in accordance with
the provisions requirements of Section 1811 Chapter33.
1811.1 3307.2 Definition Excavation retention systems. A temporary earth retention When a retaining system is a retaining
structure used to provide side support of excavation sidewalls for to areas of excavation where for protection of adjacent
property, the need for support will be eliminated within a 3 year period, unless otherwise approved by system shall conform to
the following requirementsbuilding official .
1811.1.1 3307.2.1 Underpinning relationship. Requirements for underpinning adjacent structures prior to or excavation or
for the installation of temporary earth retention systems shall be determined in accordance with Section 1803.5.7 by a
registered design professional . Temporary earth Excavation retention systems are permitted in conjunction with underpinning
or in-lieu of adjacent structures underpinning.
1811.2 3307.2.2 Temporary Earth Retention System Design Excavation retention system design Temporary earth
Excavation retention systems shall be designed and installed in accordance with the provisions of Chapters Chapter 16 and
18. The design shall be performed and When providing protection for adjacent property, the installation/removal procedures
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determined by a registered design professional. The system shall be designed to limit ground movements when adjacent
property may be affected.
1811.3 3307.2.3 Temporary Earth Retention System Monitoring Excavation retention system monitoring Where
determined by the registered design professional responsible for the temporary earth retention system design, monitoring
Monitoring of the retention system shall be performed during installation, ; for the life of the system until backfilling is
complete; and, and if required by the building official, during removal of the system. Monitoring shall be performed under the
supervision of a registered design professional, using generally accepted methods, by personnel trained and experienced in
the chosen methods. Monitoring shall be performed at intervals sufficient to provide information of impending excessive
movements in time to mitigate impending excessive movements the situation and protect adjacent structures and infrastructure
elements property.
1811.4 3307.2.4 Wall Support Removal Retention system removal. Temporary earth retention Retention system wall
supports may shall only be removed when corresponding adequate replacement support is provided by backfill or by the new
structure. The loads on the temporary earth retention system Removal shall only be transferred performed in such a manner
to the new structure once the new structure is capable of sustaining these loads, as determined by the registered design
professional for the new structure protect adjacent property.
Commenter's Reason: This proposal has been significantly revised to incorporate the reviewing committee's comments.
While the proposers would prefer this information in Chapter 18, it is agreed that Chapter 33 is an acceptable vehicle as long
as the new Section 1804.2 is also approved. This version does not contain any temporary provisions and is silent about the
removal of tie-backs as long as it doesn't adversely affect adjacent property
An excavation retention system is usually necessary for major buildings with deep basements and, depending on soil
conditions, even could be needed in relatively shallow excavations where adjacent structures are in close proximity. The
current version of the Code is silent on the existence of this type of retaining system. The Code presently refers to
underpinning as a means of protecting adjacent foundations. Excavation retaining systems are much more common
with underpinning considered a last resort. This proposal indicates the relationship between retention systems and
underpinning. The need for and type of excavation retention is the first item which has to be addressed in new building
construction and the Code should contain some general requirements such as proposed herein.

S241-16

2016 ICC PUBLIC COMMENT AGENDA

Page 2438

S242-16
IBC: 1613.1, 1901.2.
Proposed Change as Submitted
Proponent : Satyendra Ghosh, S. K. Ghosh Associates Inc., representing Federal Emergency Management Agency - National
Institute of Building Sciences Building Seismic Safety Council and Jennifer Goupil, American Society of Civil Engineers,
representing the American Society of Civil Engineers (skghoshinc@gmail.com)
2015 International Building Code
Revise as follows:
1613.1 Scope. Every structure, and portion thereof, including nonstructural components that are permanently attached to
structures and their supports and attachments, shall be designed and constructed to resist the effects of earthquake motions in
accordance with ASCE 7, excluding Chapter 14 Chapters 11, 12, 13, 15, 17 and Appendix 11A 18, as applicable. The seismic
design category for a structure is permitted to be determined in accordance with Section 1613 or ASCE 7.
Exceptions:
1. Detached one- and two-family dwellings, assigned to Seismic Design Category A, B or C, or located where the
mapped short-period spectral response acceleration, SS, is less than 0.4 g.
2. The seismic force-resisting system of wood-frame buildings that conform to the provisions of Section 2308 are not
required to be analyzed as specified in this section.
3. Agricultural storage structures intended only for incidental human occupancy.
4. Structures that require special consideration of their response characteristics and environment that are not
addressed by this code or ASCE 7 and for which other regulations provide seismic criteria, such as vehicular
bridges, electrical transmission towers, hydraulic structures, buried utility lines and their appurtenances and
nuclear reactors.
1901.2 Plain and reinforced concrete. Structural concrete shall be designed and constructed in accordance with the
requirements of this chapter and ACI 318 as amended in Section 1905 of this code. Except for the provisions of Sections 1904
and 1907, the design and construction of slabs on grade shall not be governed by this chapter unless they transmit vertical
loads or lateral forces from other parts of the structure to the soil. Precast concrete diaphragms in buildings assigned to
Seismic Design Category C, D, E, or F shall be designed in accordance with the requirements of ASCE 7 Section 14.2.4.
Reason: Seismic design of diaphragms is addressed in Sections 12.10.1 and 12.10.2 of ASCE 7-16. These sections are
essentially the same as Sections 12.10.1 and 12.10.2 of ASCE 7-10. Based on significant work done by Issue Team 6 on
Diaphragms of the Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC), an alternative seismic design
force level for diaphragms has been included in new Section 12.10.3 of ASCE 7-16. The alternative design force level is
mandated for precast concrete diaphragms in buildings assigned to Seismic Design Category (SDC) C and above. It is
permitted for other precast concrete diaphragms, cast-in-place concrete diaphragms, and wood diaphragms.
At the same time, new precast diaphragm design provisions have been included in new Section 14.2.4 of ASCE 7-16, which
goes hand-in-hand with the alternative diaphragm design force level in Section 12.10.3 of ASCE 7-16. The Section 14.2.4
requirements are based on multi-year, multi-million-dollar research, known as DSDM (Diaphragm Seismic Design Methodology)
research, sponsored by the National Science Foundation (NSF), the Precast/Prestressed Concrete Institute (PCI), and the
Pankow Foundation.
An integral part of the precast diaphragm design procedure of ASCE 7-16 Section 14.2.4 is a connector qualification
methodology that was also developed in the course of DSDM research. ASCE 7-16 Section 12.10.3 will automatically be part of
the 2018 IBC, presuming it adopts ASCE 7-16; however, Section 14.2.4 will not be, because 2015 IBC Section 1613 excludes
Section 14.2 from the adoption of ASCE 7. This code change is meant to take care of this problem and make ASCE 7-16
Section 14.2.4 a part of the 2018 IBC.
Appendix 11A is no longer part of ASCE 7-16. Instead of excluding any particular chapter(s), this proposed change calls out the
primary ASCE 7 chapters that charge specific parts of the design process. These chapters, in turn, reference other ASCE 7
sections, other ASCE 7 chapters and other standards for portions of the requirements. All needed parts of ASCE 7 are therefore
incorporated, including the ground motions.

Cost Impact: Will increase the cost of construction
The cost of precast concrete diaphragms will go up - not so much because of this proposal, but because the higher design
force level for precast concrete diaphragms in Section 12.10.3 of ACE 7-16, which is mandated to be used with the proposed
design procedure. The required use of high-deformability connectors with the Reduced Design Option may also contribute to
an increase in cost. Finally, the required use of modrate-deformability connectors with the Basic Design Option may result in
modest cost increases.
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S242-16 : 1613.1GHOSH11652
Public Hearing Results

Committee Action:

Approved as Modified

Modification:
2015 International Building Code
1613.1 Scope. Every structure, and portion thereof, including nonstructural components that are permanently attached to
structures and their supports and attachments, shall be designed and constructed to resist the effects of earthquake motions in
accordance with ASCE 7, Chapters 11, 12, 13, 15, 17 and 18, as applicable. The seismic design category for a structure is
permitted to be determined in accordance with Section 1613 or ASCE 7.
Exceptions:
1. Detached one- and two-family dwellings, assigned to Seismic Design Category A, B or C, or located where the
mapped short-period spectral response acceleration, SS, is less than 0.4 g.
2. The seismic force-resisting system of wood-frame buildings that conform to the provisions of Section 2308 are not
required to be analyzed as specified in this section.
3. Agricultural storage structures intended only for incidental human occupancy.
4. Structures that require special consideration of their response characteristics and environment that are not addressed
by this code or ASCE 7 and for which other regulations provide seismic criteria, such as vehicular bridges, electrical
transmission towers, hydraulic structures, buried utility lines and their appurtenances and nuclear reactors.
5. Reference in ASCE 7 to Chapter 14 shall not apply, except as specifically required herein.
Committee Reason: This proposal updates IBC provisions for coordination with the latest edition of the referenced standard,
ASCE 7, which was updated in ADM94-16. The modification reinstates the exclusion of Chapter 14 in ASCE 7.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S242-16

2016 ICC PUBLIC COMMENT AGENDA

Page 2440

S245-16 Part I
IBC: 2103.1.
Proposed Change as Submitted
Proponent : Jason Thompson, Masonry Alliance for Codes and Standards (MACS), representing Masonry Alliance for Codes
and Standards (jthompson@ncma.org)
2015 International Building Code
Revise as follows:
2103.1 Masonry units. Concrete masonry units, clay or shale masonry units, stone masonry units, glass unit masonry and
AAC masonry units shall comply with Article 2.3 of TMS 602/ACI 503.1/ASCE 6. Architectural cast stone shall conform to ASTM
C 1364. Adhered manufactured stone masonry veneer units shall conform to ASTM C1670.
Exception: Structural clay tile for nonstructural use in fireproofing of structural members and in wall furring shall not be
required to meet the compressive strength specifications. The fire-resistance rating shall be determined in accordance with
ASTM E 119 or UL 263 and shall comply with the requirements of Table 602.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM C1670-15 Standard Specification for Adhered Manufactured Stone Masonry Veneer Units
Reason: While commonly used as a cladding material, adhered manufactured stone masonry has historically not had a
national, consensus-based specification governing the minimum properties for these products; which in turn has been a source
of performance issues in the field. Topics covered by ASTM C1670 include:
1) Minimum requirements for constituent materials.
2) Sampling and testing criteria.
3) Minimum compressive strength, maximum absorption, minimum freeze-thaw durability, minimum bond strength, and maximum
drying shrinkage requirements.

Cost Impact: Will not increase the cost of construction
Adoption of this standard establishes minimum physical requirements for manufactured stone veneer units consistent with
existing industry practices.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASTM C1670, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S245-16 Part I :
2103.1THOMPSON13593
Public Hearing Results

Part I
Committee Action:

Approved as Submitted

Committee Reason: Agreement with the proponent's reason which indicates that adding the proposed referenced standard for
adhered manufactured stone masonry veneer establishes minimum physical requirements for this material.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jason Thompson, Masonry Alliance for Codes and Standards, representing Masonry Alliance for Codes
and Standards (jthompson@ncma.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2103.1 Masonry units. Concrete masonry units, clay or shale masonry units, stone masonry units, glass unit masonry and
AAC masonry units shall comply with Article 2.3 of TMS 602/ACI 503.1/ASCE 6. Architectural cast stone shall conform to ASTM
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C 1364. Adhered manufactured stone masonry veneer units shall conform to ASTM C1670.
Exception: Structural clay tile for nonstructural use in fireproofing of structural members and in wall furring shall not be
required to meet the compressive strength specifications. The fire-resistance rating shall be determined in accordance
with ASTM E 119 or UL 263 and shall comply with the requirements of Table 602.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM C1670-15 C1670-16 Standard Specification for Adhered Manufactured Stone Masonry Veneer Units
Commenter's Reason: Since the Committee hearings in April, a new version of ASTM C1670 has been published by ASTM.
This modification simply captures the very latest information by updating the reference standard to the 2016 edition.
Analysis: The proposed modification to this code change proposal includes update of the year edition of standard ASTM
C1670 from -15 to -16. CP28, Section 3.6.3.1 and newly referenced standard "shall be completed and readily available prior
to the Public Comment Hearing based on the cycle of code development which includes the code change proposal."
Therefore, the proponent is required to provide information verifying that the standard ASTM C1670-16 is completed and
readily available at the time of the public comment hearings.
S245-16 Part I
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S245-16 Part II
IRC: R606.2.6 (New).
Proposed Change as Submitted
Proponent : Jason Thompson, Masonry Alliance for Codes and Standards (MACS), representing Masonry Alliance for Codes
and Standards (jthompson@ncma.org)
2015 International Residential Code
Add new text as follows:
R606.2.6 Adhered manufactured stone masonry veneer units. Adhered manufactured stone masonry veneer units shall
conform to ASTM C1670.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM C1670-15 Standard Specification for Adhered Manufactured Stone Masonry Veneer Units
Reason: While commonly used as a cladding material, adhered manufactured stone masonry has historically not had a
national, consensus-based specification governing the minimum properties for these products; which in turn has been a source
of performance issues in the field. Topics covered by ASTM C1670 include:
1) Minimum requirements for constituent materials.
2) Sampling and testing criteria.
3) Minimum compressive strength, maximum absorption, minimum freeze-thaw durability, minimum bond strength, and maximum
drying shrinkage requirements.

Cost Impact: Will not increase the cost of construction
Adoption of this standard establishes minimum physical requirements for manufactured stone veneer units consistent with
existing industry practices.
S245-16 Part II :
R606.2.6 (NEW)THOMPSON13594
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: This proposal adds a new section for adhered manufactured stone masonry veneer and brings the current
standard for design and installation of the product into the IRC..
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jason Thompson, representing Masonry Alliance for Codes and Standards (jthompson@ncma.org)
requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
R606.2.6 Adhered manufactured stone masonry veneer units. Adhered manufactured stone masonry veneer units shall
conform to ASTM C1670.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM C1670-15 C1670-16 Standard Specification for Adhered Manufactured Stone Masonry Veneer Units
Commenter's Reason: Since the Committee hearings in April, a new version of ASTM C1670 has been published by ASTM.
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This modification simply captures the very latest information by updating the reference standard to the 2016 edition.
Analysis: The proposed modification to this code change proposal includes update of the year edition of standard ASTM
E2925 from -14 to -16. CP28, Section 3.6.3.1 and newly referenced standard "shall be completed and readily available prior
to the Public Comment Hearing based on the cycle of code development which includes the code change proposal."
Therefore, the proponent is required to provide information verifying that the standard ASTM E2925-16 is completed and
readily available at the time of the public comment hearings.
S245-16 Part II
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S250-16
IBC: 2109.1.1.
Proposed Change as Submitted
Proponent : Jason Thompson, Masonry Alliance for Codes and Standards (MACS), representing Masonry Alliance for Codes
and Standards (jthompson@ncma.org); Phillip Samblanet, representing The Masonry Society
(psamblanet@masonrysociety.org)
2015 International Building Code
Revise as follows:
2109.1.1 Limitations. The use of empirical design of masonry shall be limited as noted in Section A.1.2 of TMS 402/ACI
530/ASCE 5. The use of dry-stacked, surface-bonded masonry shall be prohibited in Risk Category IV structures. In buildings
that exceed one or more of the limitations of Section A.1.2 of TMS 402/ACI 530/ASCE 5, masonry shall be designed in
accordance with the engineered design provisions of Section 2101.2 or the foundation wall provisions of Section 1807.1.5.
Section A.1.2.2 of TMS 402/ACI 530/ASCE 5 shall be modified as follows:
A.1.2.2 – Wind. Empirical requirements shall not apply to the design or construction of masonry for buildings, parts of buildings,
or other structures to be located in areas where Vasd as determined in accordance with Section 1609.3.1 of the International
Building Code exceeds 110 mph.
Reason: There are a few issues with this modification to the empirical design provisions of TMS 402:
1) By reference to Section 1609.3.1 one could interpret that Risk Category IV structures could be empirically designed; which
isn't permitted by the reference standard or the intent of the empirical design provisions.
2) TMS 402 caps the maximum wind speed at 125 mph (ultimate), which is considerably lower than the 110/142 mph
(allowable/ultimate) wind speed trigger of Section 2109.1.1.
3) TMS 402 places additional wind speed limitations on the use of empirical design based upon building height and masonry
assembly use (loadbearing versus nonloadbearing).
By maintaining this modification to the reference standard has the net result of considerably reducing the stringency of the wind
speed limitations originally intended for the empirical design provisions of TMS 402.

Cost Impact: Will increase the cost of construction
The net impact of removing this modification will increase the stringency, and therefore more than likely the cost of
construction.
S250-16 :
2109.1.1THOMPSON12353
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Based on the committee's action on S249-16, this proposal is considered unnecessary.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Martin Hammer, Martin Hammer, Architect, representing Martin Hammer, Architect
(mfhammer@pacbell.net) requests Approve as Submitted.
Commenter's Reason: During the IBC-S Committee Action Hearings in Louisville, there was confusion by this commenter
who testified in opposition to S250-16, and among committee members in their pre-vote discussion, whether approving S25016 would create a conflict with the preceding proposal S249-16, which was approved with a floor modification.
After subsequent communication with the original proponent, and after discussions with colleagues and more thorough
investigation, this commenter sees that the original proposal should be approved as submitted for the following reasons:
Approving S250-16, and therefore striking the existing code language in Section 2109.1 Limitations, as proposed, will create
no conflict with the approved S249-16. Leaving the language in place will cause two problems (if the committee decision to
disapprove S250-16 stands). One, it causes confusion because the existing code language's required modification of Section
A.1.2.2 in TMS402/ACI530/ASCE5 is in terms of basic wind speed Vasd whereas Section A.1.2.2 is in terms of ultimate design
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wind speed Vult. Two, the required modification of Section A.1.2.2 in TMS402/ACI530/ASCE5 would allow use of empirical
design for adobe structures up to a higher wind speed threshold (Vult of 142 mph) compared with the threshold (Vult of 125
mph) in place for all other masonry structures in TMS402/ACI530/ASCE5.
There is no basis for adobe structures to use empirical design up to a higher wind speed threshold than the threshold used for
all other masonry materials and systems.
For these reasons the IBC Building Code Committee's decision to disapprove S250-16 should be overturned, and it should be
approved as submitted.

S250-16

2016 ICC PUBLIC COMMENT AGENDA

Page 2446

S252-16
IBC: 2203.1, 2203.2, 2210.2, 2211.1, 2211.1.1 (New), 2211.1.1.1 (New), 2211.1.1.2 (New), 2211.2, 2211.2 (New), 2211.3,
2211.3.1, 2211.3.2, 2211.3.3, 2211.3.4, 2211.4, 2211.5, 2211.6, 2211.7.
Proposed Change as Submitted
Proponent : Bonnie Manley, AISI , representing American Iron and Steel Institute (bmanley@steel.org)
2015 International Building Code
Revise as follows:
2203.1 Identification. Identification of structural steel elements shall be in accordance with AISC 360. Identification of coldformed steel members shall be in accordance with AISI S100. Identification of cold-formed steel light-frame construction shall
also comply with the requirements contained in AISI S200 S240 or AISI S220, as applicable. Other steel furnished for structural
load-carrying purposes shall be properly identified for conformity to the ordered grade in accordance with the specified ASTM
standard or other specification and the provisions of this chapter. Steel that is not readily identifiable as to grade from marking
and test records shall be tested to determine conformity to such standards.
2203.2 Protection. Painting of structural steel elements shall be in accordance with AISC 360. Painting of open-web steel
joists and joist girders shall be in accordance with SJI CJ, SJI JG, SJI K and SJI LH/DLH. Individual structural members and
assembled panels of cold-formed steel construction shall be protected against corrosion in accordance with the requirements
contained in AISI S100. Protection of cold-formed steel light-frame construction shall be in accordance with AISI S200 S240 or
AISI S220, as applicable.
2210.2 Seismic requirements for cold-formed steel structures. Where a response modification coefficient, R, in
accordance with ASCE 7, Table 12.2-1, is used for the design of cold-formed steel structures, the structures shall be designed
and detailed in accordance with the requirements of AISI S100, ASCE 8, or, for cold-formed steel special-bolted moment
frames, AISI S110 S400.
2211.1 General Structural framing. The
For cold-formed steel light-frame construction, the design and installation of the following structural framing systems, including
their members and nonstructural members utilized in cold-formed steel light-frame construction where the specified minimum
base steel thickness is not greater than 0.1180 inches (2.997 mm) connections, shall be in accordance with AISI S200 S240,
and Sections 2211.2 2211.1.1 through 2211.7, or AISI S220 2211.1.3, as applicable. :
1.
2.
3.
4.

Floor and roof systems,
Structural walls,
Shear walls, strap braced walls and diaphragms to resist in-plane lateral loads, and
Trusses.

Add new text as follows:
2211.1.1 Seismic requirements for cold-formed steel structural systems. The design of cold-formed steel light frame
construction to resist seismic forces shall be in accordance with the provisions of Section 2211.1.1.1 or 2211.1.1.2, as
applicable.
2211.1.1.1 Seismic Design Categories B and C. Where a response modification coefficient, R, in accordance with ASCE 7,
Table 12.2-1 is used for the design of cold-formed steel light frame construction assigned to Seismic Design Category B or C,
the seismic force-resisting system shall be designed and detailed in accordance with the requirements of AISI S400.
Exception: The response modification coefficient, R, designated for "Steel systems not specifically detailed for seismic
resistance, excluding cantilever column systems" in ASCE 7 Table 12.2-1 shall be permitted for systems designed and
detailed in accordance with AISI S240 and need not be designed and detailed in accordance with AISI S400.
2211.1.1.2 Seismic Design Categories D through F. In cold-formed steel light frame construction assigned to Seismic
Design Category D, E, or F, the seismic force-resisting system shall be designed and detailed in accordance with AISI S400.
Revise as follows:
2211.7 2211.1.2 Prescriptive framing. No change to text.
2211.3 2211.1.3 Truss design. Cold-formed steel trusses shall be designed in accordance comply with AISI S214, the
additional provisions of Sections 2211.3.1 2211.1.3.1 through 2211.3.4 and accepted engineering practice 2211.1.3.3.
2211.3.1 2211.1.3.1 Truss design drawings. The truss design drawings shall conform to the requirements of Section B2.3 I1
of AISI S214 S202 and shall be provided with the shipment of trusses delivered to the job site. The truss design drawings shall
include the details of permanent individual truss member restraint/bracing in accordance with Section B6(a) or B 6(c) I1.6 of
AISI S214 S202 where these methods are utilized to provide restraint/bracing.
2211.3.3 2211.1.3.2 Trusses spanning 60 feet or greater. No change to text.
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2211.3.4 2211.1.3.3 Truss quality assurance. Trusses not part of a manufacturing process that provides requirements for
quality control done under the supervision of a third-party quality control agency in accordance with AISI S240 Chapter D, shall
be manufactured fabricated in compliance with Sections 1704.2.5 and 1705.2, as applicable.
Delete without substitution:
2211.2 Header design. Headers, including box and back-to-back headers, and double and single L-headers shall be
designed in accordance with AISI S212 or AISI S100.
Add new text as follows:
2211.2 Nonstructural Members. For cold-formed steel light frame construction, the design and installation of nonstructural
members and connections shall be in accordance with AISI S220.
Delete without substitution:
2211.3.2 Deferred submittals. AISI S214 Section B4.2 shall be deleted.
2211.4 Structural wall stud design. Structural wall studs shall be designed in accordance with either AISI S211 or AISI
S100.
2211.5 Floor and roof system design. Framing for floor and roof systems in buildings shall be designed in accordance with
either AISI S210 or AISI S100.
2211.6 Lateral design. Light-frame shear walls, diagonal strap bracing that is part of a structural wall and diaphragms used
to resist wind, seismic and other in-plane lateral loads shall be designed in accordance with AISI S213.
Reference standards type: This contains both new and updated standards
Add new standard(s) as follows:
AISI S200—12, North American Standard for Cold-Formed Steel Framing-General Provisions, 2012, 2203.1,
2203.2, 2211.1, Table 2603.12.1,Table 2603.12.2
AISI S210—07(2012), North American Standard for Cold-Formed Steel Framing-Floor and Roof System Design, 2007
(Reaffirmed 2012), 2211.5
AISI S211—07/S1-12(2012), North American Standard for Cold-Formed Steel Framing-Wall Stud Design, 2007 including
Supplement 1, dated 2012 (Reaffirmed 2012), 2211.4
AISI S212—07(2012), North American Standard for Cold-Formed Steel Framing-Header Design, 2007, (Reaffirmed 2012),
2211.2
AISI S213—07/S1-09 (2012) North American Standard for Cold-Formed Steel Framing-Lateral Design, 2007, with
Supplement 1, dated 2009, (Reaffirmed 2012), 2211.6
AISI S214—12, North American Standard for Cold-formed Steel Framing-Truss Design, 2012, 2211.3, 2211.3.1, 2211.3.2
AISI S202, Code of Standard Practice for Cold-Formed Steel Structural Framing, 2015
AISI S240, North American Standard for Cold-Formed Steel Structural Framing, 2015
AISI S400, North American Standard for Seismic Design of Cold-Formed Steel Structural Systems, 2015
Reason: This proposal is one in a series adopting the latest generation of AISI standards for cold-formed steel. This particular
proposal focuses on Chapter 22 by incorporating references to three new cold-formed steel standards -- AISI S240, AISI S400,
and AISI S202. All three standards are published and available for a free download at: www.aisistandards.org.
AISI S240, North American Standard for Cold-Formed Steel Structural Framing, addresses requirements for construction with
cold-formed steel structural framing that are common to prescriptive and engineered light frame construction. This
comprehensive standard was formed by merging the following AISI standards:
AISI S200, North American Standard for Cold-Formed Steel
AISI S210, North American Standard for Cold-Formed Steel
AISI S211, North American Standard for Cold-Formed Steel
AISI S212, North American Standard for Cold-Formed Steel
AISI S213, North American Standard for Cold-Formed Steel
AISI S214, North American Standard for Cold-Formed Steel

Framing-General Provisions
Framing–Floor and Roof System Design
Framing–Wall Stud Design
Framing–Header Design
Framing– Lateral Design
Framing–Truss Design

Consequently, AISI S240 supersedes all previous editions of the above mentioned individual AISI standards. Additionally, the
standard builds upon this foundation by adding the first comprehensive chapter on quality control and quality assurance for
cold-formed steel light frame construction.
AISI S400, North American Standard for Seismic Design of Cold-Formed Steel Structural Systems, addresses the design and
construction of cold-formed steel structural members and connections used in the seismic force-resisting systems in buildings
and other structures. This first edition primarily represents a merging of the requirements from AISI S110, Standard for Seismic
Design of Cold- Formed Steel Structural Systems – Special Bolted Moment Frame, 2007 with Supplement No. 1-09, and the
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seismic portions of AISI S213, North American Standard for Cold-Formed Steel Framing – Lateral Design, 2007 with
Supplement No. 1-09. The layout and many of the seismic design requirements are drawn from ANSI/AISC 341-10, Seismic
Provisions for Structural Steel Buildings, which is developed by the American Institute of Steel Construction (AISC). AISI S400
supersedes AISI S110 and the seismic design provisions of AISI S213 and is intended to be applied in conjunction with both
AISI S100 and AISI S240, as applicable.
AISI S202, Code of Standard Practice for Cold-formed Steel Structural Framing, is intended to service as a state-of-the-art
mandatory document for establishing contractual relationships between various parties in a construction project where coldformed steel structural materials, components and assemblies are used. While it is not specifically intended to be a direct
reference in the building code, portions of AISI S202 are recommended for adoption in this proposal to establish the minimum
requirements for cold-formed steel truss design drawings.
Modifications specific to Chapter 22 include the following:
Section 2203: Requirements on identification and protection of cold-formed steel framing are now located in AISI S240.
Section 2210.2: Requirements for the cold-formed steel special-bolted moment frame are now located in AISI S400.
Section 2211: Requirements for cold-formed steel light-frame construction are now split into two major subsections –
structural provisions are located in Section 2211.1 and nonstructural provisions are located in Section 2211.2.
Section 2211.1: Reference to AISI S240 is made for the general design of cold-formed steel structural framing systems.
Section 2211.1.1: Reference to AISI S400 is made for the design of cold-formed steel seismic force-resisting systems.
Since the relationship between AISI S240 and AISI S400 is similar to that between AISC 360 and AISC 341, the charging
language in IBC Section 2211.1.1 has been modified to parallel the language in Section 2205.2 for structural steel. It
adopts AISI S400 and exempts seismic force-resisting systems only where the seismic design category is B or C and the
seismic response modification coefficient, R, equals 3. This is done to recognize that ASCE 7, Table 12.2-1, Line H
exempts steel systems from seismic detailing requirements as long as they are designed in accordance with AISI S240.
Section 2211.1.2: No substantive changes are proposed for prescriptive framing.
Section 2211.1.3: Requirements for cold-formed steel trusses are updated and streamlined to reflect changes in AISI
S240. Additionally, in the process of merging the old AISI S214 into the new AISI S240, requirements for truss design
drawings were relocated to AISI S202. Consequently, a direct pointer was added to Section 2211.1.3.1.

Cost Impact: Will increase the cost of construction
This code change proposal adopts the latest industry standards for cold-formed steel. At this time, it is difficult to anticipate
how cost of construction will be fully impacted, other than to note that some of the additional costs will be offset by new
efficiencies in the design and installation of cold-formed steel.
Analysis: A review of the standard(s) proposed for inclusion in the code, AISI S202, AISI S240 & AISI S400 with regard to the
ICC criteria for referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S252-16 : 2203.1MANLEY11247
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal adds the latest versions of AISI cold-formed steel referenced standards. In addition it updates
these provisions for consistency with the latest edition of ASCE 7.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Bonnie Manley, AISI, representing American Iron and Steel Institute (bmanley@steel.org) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2211.1 Structural framing. For cold-formed steel light-frame construction, the design and installation of the following
structural framing systems, including their members and connections, shall be in accordance with AISI S240, and Sections
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2211.1.1 through 2211.1.3, as applicable:
1. Floor and roof systems,
2. Structural walls,
3. Shear walls, strap braced walls and diaphragms to resist in-plane lateral loads, and
4. Trusses.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: The AISI Committee on Framing Standards recently completed Supplement 1-16 to AISI S400-15. It
addresses a public comment received on the standard from California's Division of the State Architect (DSA). This supplement
revises the expected strength factors for cold-formed steel light-frame shear walls sheathed with wood structural panels, steel
sheet sheathing, gypsum board, and fiberboard panel sheathing. The supplement is published and available for a free
download at: www.aisistandards.org.
Analysis: The proposed modification to this code change proposal includes update of the year edition of standard AISI S40015 to AISI S400-15/S1-16. CP28, Section 3.6.3.1 and newly referenced standard "shall be completed and readily available
prior to the Public Comment Hearing based on the cycle of code development which includes the code change proposal."
Therefore, the proponent has, as required, provided information verifying that the standard AISI S400-15/S1-16 is completed
and readily available at the time of the public comment hearings.
Public Comment 2:
Proponent : Bonnie Manley, AISI, representing American Iron and Steel Institute (bmanley@steel.org) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2211.1.3.3 Truss quality assurance. Trusses that are not part of manufactured using a manufacturing process that provides
requirements for overseen by a quality control done under the program with third-party supervision of a third-party shall be
subject to quality control agency assurance in accordance with AISI S240, Chapter D, shall be fabricated in compliance with
and Sections 1704.2.5 and 1705.2, as applicable.
Commenter's Reason: This public comment is intended to coordinate with a public comment submitted on Proposal S129-16
to bring back modifications to the cold-formed steel truss special inspection requirements. This public comment focuses on
establishing a minimum quality assurance requirement for trusses that are not subject to third-party supervised quality control
during manufacture. It institutes the minimum quality assurance provisions by referencing AISI S240, Chapter D, while retaining
the reference to Section 1704.2.5 (approved fabricator) and Section 1705.2 (exception for simple fabrication processes). The
references to Chapter 17 has been corrected from "fabricated in compliance", since Chapter 17 does not address fabrication
requirements; those reside in Chapter 22, the material chapter. With this public comment, the references to Chapter 17 now
invoke special inspection/quality assurance of the fabrication process.

S252-16
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S259-16
IBC: 2303.1.9.3 (New), 2303.2.5, 2306.1.3.
Proposed Change as Submitted
Proponent : Dennis Richardson, American Wood Council, representing American Wood Council (drichardson@awc.org)
2015 International Building Code
Add new text as follows:
2303.1.9.3 Strength Adjustments. Design values for preservative-treated wood in accordance with Section 2303.1.9 need
no adjustment for treatment. Other adjustments are applicable except that the impact load duration shall not apply.
Revise as follows:
2303.2.5 Strength adjustments. Design values for untreated lumber and wood structural panels, as specified in Section
2303.1, shall be adjusted for fire-retardant-treated wood. Adjustments to design values , including fastener values, shall be
based on an approved method of investigation that takes into consideration the effects of the anticipated temperature and
humidity to which the fire-retardant-treated wood will be subjected, the type of treatment and redrying procedures. Other
adjustments are applicable except that the impact load duration shall not apply.
Delete without substitution:
2306.1.3 Treated wood stress adjustments. The allowable unit stresses for preservative-treated wood need no adjustment
for treatment, but are subject to other adjustments.
The allowable unit stresses for fire-retardant-treated wood, including fastener values, shall be developed from an approved
method of investigation that considers the effects of anticipated temperature and humidity to which the fire-retardant-treated
wood will be subjected, the type of treatment and the redrying process. Other adjustments are applicable except that the impact
load duration shall not apply.
Reason: Section 2306.1.3 is redundant with Section 2303.2.5 and can be deleted. Location of design value information in
2303.2.5 as opposed to 2306 on Allowable Stress Design is preferable as information in 2305 is generally applicable and
addresses use for both ASD and LRFD. Portions of 2306.1.3 not addressed by 2303.2.5 are moved to 2303.2.5 and a new
section (2303.1.9.3) on strength adjustments for preservative treated wood. Preservative treated wood in accordance with
2303.1.9 complies with applicable AWPA standards and adjustment for preservative treatment is not required. In some cases,
preservative treated wood must be incised to facilitate treatment and for such cases the incising factor is applicable along with
"other adjustments" for end use such as temperature , moisture, and load duration.
Cost Impact: Will not increase the cost of construction
This proposal does not increase the cost of construction as it merely correlates and clarifies various requirements from
standards.
S259-16 :
2303.1.9.3 (NEW)RICHARDSON12693
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee believes this proposal would add a new application to preservative treated wood that is not
justified.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Paul Coats, PE CBO (pcoats@awc.org) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2303.1.9 Preservative-treated wood. Lumber, timber, plywood, piles and poles supporting permanent structures required by
Section 2304.12 to be preservative treated shall conform to the requirements of the applicable AWPA Standard U1 and M4 for
the species, product, preservative and end use. Preservatives shall be listed in Section 4 of AWPA U1. Lumber and plywood
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used in wood foundation systems shall conform to Chapter 18.
2303.1.9.1 Identification. Wood required by Section 2304.12 to be preservative treated shall bear the quality mark of an
inspection agency that maintains continuing supervision, testing and inspection over the quality of the preservative-treated
wood. Inspection agencies for preservative-treated wood shall be listed by an accreditation body that complies with the
requirements of the American Lumber Standards Treated Wood Program, or equivalent. The quality mark shall be on a stamp
or label affixed to the preservative-treated wood, and shall include the following information:
1. Identification of treating manufacturer.
2. Type of preservative used.
3. Minimum preservative retention (pcf).
4. End use for which the product is treated.
5. AWPA standard to which the product was treated.
6. Identity of the accredited inspection agency.
2303.1.9.2 Moisture content. Where preservative-treated wood is used in enclosed locations where drying in service cannot
readily occur, such wood shall be at a moisture content of 19 percent or less before being covered with insulation, interior wall
finish, floor covering or other materials.
2303.1.9.3 Strength Adjustments. Design values for preservative-treated wood in accordance with Section 2303.1.9 need no
adjustment for treatment type of preservative used. Other adjustments are applicable except that the impact load in accordance
with AWC NDS shall apply. Load duration factors for structural members pressure-treated with water-borne preservatives shall
not apply exceed 1.6.
2303.2 Fire-retardant-treated wood. Fire-retardant-treated wood is any wood product which, when impregnated with
chemicals by a pressure process or other means during manufacture, shall have, when tested in accordance with ASTM E 84
or UL 723, a listed flame spread index of 25 or less and show no evidence of significant progressive combustion when the test
is continued for an additional 20-minute period. Additionally, the flame front shall not progress more than 101/ 2 feet (3200 mm)
beyond the centerline of the burners at any time during the test.
2303.2.1 Pressure process. For wood products impregnated with chemicals by a pressure process, the process shall be
performed in closed vessels under pressures not less than 50 pounds per square inch gauge (psig) (345 kPa).
2303.2.2 Other means during manufacture. For wood products produced by other means during manufacture, the treatment
shall be an integral part of the manufacturing process of the wood product. The treatment shall provide permanent protection to
all surfaces of the wood product.
2303.2.3 Testing. For wood products produced by other means during manufacture, other than a pressure process, all sides of
the wood product shall be tested in accordance with and produce the results required in Section 2303.2. Wood structural
panels shall be permitted to test only the front and back faces.
2303.2.4 Labeling. Fire-retardant-treated lumber and wood structural panels shall be labeled. The label shall contain the
following items:
1. The identification mark of an approvedagency in accordance with Section 1703.5.
2. Identification of the treating manufacturer.
3. The name of the fire-retardant treatment.
4. The species of wood treated.
5. Flame spread and smoke-developed index.
6. Method of drying after treatment.
7. Conformance with appropriate standards in accordance with Sections 2303.2.5 through 2303.2.8.
8. For fire-retardant-treated wood exposed to weather, damp or wet locations, include the words "No increase in the listed
classification when subjected to the Standard Rain Test" (ASTM D 2898).
2303.2.5 Strength adjustments. Design values for untreated lumber and wood structural panels, as specified in Section
2303.1, shall be adjusted for fire-retardant-treated wood. Adjustments to design values, including fastener values, shall be
based on an approved method of investigation that takes into consideration the effects of the anticipated temperature and
humidity to which the fire-retardant-treated wood will be subjected, the type of treatment and redrying procedures. Other
adjustments are applicable except that the impact load in accordance with AWC NDS shall apply. Load duration factors for
structural members pressure-treated with fire retardant chemicals shall not apply exceed 1.6.
Commenter's Reason: The original proposal implements a consistent format for preservative treated and fire-retardant
treated wood strength adjustments and removes redundant information on stress adjustments in Section 2306.1.3. This public
comment proposal revises provisions for adjustment of strength of preservative treated and fire retardant treated wood as
follows:
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Section 2303.1.9.3. Sentence 1 is revised to replace "treatment" with "type of preservative used". This revision clarifies that
no adjustment is associated with the type of preservative used. In some cases, "treatment" involves a conditioning process or
incising and adjustments of design values are applicable as well as other adjustments in accordance with NDS. The second
sentence is revised to be consistent with AWC NDS Table 2.3.2 in which load duration adjustment is not to exceed 1.6 for
structural members pressure treated with water-borne preservatives and is a smaller adjustment than the factor of 2.0
associated with impact Ioad duration.
Section 2303.2.5.The second sentence is revised to be consistent with AWC NDS Table 2.3.2 in which load
duration adjustment is not to exceed 1.6 for structural members pressure treated with fire-retardant chemicals and is a smaller
adjustment than the factor of 2.0 associated with impact Ioad duration.

S259-16
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S260-16
IBC: 2303.2.
Proposed Change as Submitted
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com)
2015 International Building Code
Revise as follows:
2303.2 Fire-retardant-treated wood. Fire-retardant-treated wood is any listed wood product which, when impregnated with
chemicals by a pressure process or other means during manufacture, shall comply with one of the following:
1. It shall have, when tested in accordance with ASTM E 84 or UL 723, a listedlisted flame spread index of 25 or less and show
no evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally,
the flame front shall not progress more than 101/ 2 feet (3200 mm) beyond the centerline of the burners at any time during the
test.
2. It shall be listed to both comply with all of the requirements of ASTM E2768, and also show no evidence of significant
progressive combustion during the 30 minute test, when tested on all sides with a ripped or cut longitudinal gap of 1/8 inch (3.2
mm).
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
ASTM E2768 (2011) Standard Test Method for Extended Duration Surface Burning Characteristics of Building Materials (30
min Tunnel Test).
Reason: ASTM E2768 was developed specifically to represent an ASTM E84 test extended to 30 minutes and requiring a
flame spread index of 25 or less and a flame front that does not progress more than 10.5 ft (3.2 m) beyond the centerline of the
burners at any time during the 30 min test period.
There have been multiple discussions since ASTM E2768 was developed in 2011 at various code hearings as to whether the
added requirement (no significant progressive combustion) is included or not in ASTM E2768. The wording of ASTM E2768
reads as follows: "13.1.2 The flame front shall not progress more than 10.5 ft
(3.2 m) beyond the centerline of the burners at any time during the 30 min test period. This is considered evidence of no
significant progressive combustion in this test method." In order to recognize this test method the present proposal does not
enter this debate but it requires that, for a wood product to be accepted as "fire-retardant-treated wood" it must also have been
listed, beyond compliance to ASTM E2768, to demonstrate "no evidence of significant progressive combustion".
Furthermore, this proposal also requires that a product tested to ASTM E2768 must have been tested on all sides and must
have been tested with a longitudinal gap of 1/8 inch. The intent of this requirement is to ensure that a product that is coated
and not impregnated cannot be accepted as "fire-retardant-treated wood". The requirements in this proposal can clearly not be
met by a wood product coated with a flame retardant, because the flame retardant needs to have been impregnated in order to
have the good fire performance when exposed to flame through the gap, and tested on all sides.
The IWUIC has accepted requirements with language similar to this and it is time for the IBC to accept it too. The IWUIC
language for ignition resistant building materials reads as follows (note that the section covers materials that are not made of
wood also):
503.2 Ignition-resistant building material. Ignition-resistant building materials shall comply with any one of the following:
1. Material shall be tested on all sides with the extended ASTM E 84 (UL 723) test or ASTM E 2768, except panel products
shall be permitted to test only the front
and back faces. Panel products shall be tested with a ripped or cut longitudinal gap of 1/8 inch (3.2 mm). Materials that, when
tested in accordance with the test
procedures set forth in ASTM E 84 or UL 723 for a test period of 30 minutes, or with ASTM E 2768, comply with the following:
1.1. Flame spread. Material shall exhibit a flame spread index not exceeding 25 and shall not show evidence of progressive
combustion following the extended 30-minute test.
1.2. Flame front. Material shall exhibit a flame front that does not progress more than 101/2 feet (3200 mm) beyond the
centerline of the burner at any time during the extended 30-minute test.
1.3. Weathering. Ignition-resistant building materials shall maintain their performance in accordance with this section under
conditions of use. Materials shall meet the performance requirements for weathering (including exposure to temperature,
moisture and ultraviolet radiation) contained in the following standards, as applicable
to the materials and the conditions of use:
1.3.1. Method A "Test Method for Accelerated Weathering of Fire-Retardant-Treated Wood for Fire Testing" in ASTM D 2898,
for fire-retardant treated
wood, wood-plastic composite and plastic lumber materials.
1.3.2. ASTM D 7032 for wood-plastic composite materials.
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1.3.3. ASTM D 6662 for plastic lumber materials.
1.4. Identification. All materials shall bear identification showing the fire test results.
Exception: Materials comprised of a combustible core and a noncombustible exterior covering, comprised of either aluminum at
a minimum 0.019 inch (0.48 mm) thickness or corrosion-resistant steel at a minimum 0.0149 inch (0.38 mm) thickness shall not
be required to be tested with a ripped or cut longitudinal gap.

Cost Impact: Will not increase the cost of construction
ASTM E2768 is simply an alternate means for a wood product to be designated FRTW.
Analysis: The standard proposed for inclusion in this code, ASTM E2768, is referenced in the International Wildland Urban
Interface Code.
S260-16 : 2303.2HIRSCHLER12079
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee believes that the proposed details for testing of fire-retardant-treated wood should be added
into the referenced standard and then it should be added into the code. The committee also noted the lack of an industry
consensus on this issue.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Tim Earl (tearl@gbhinternational.com); Marcelo Hirschler, representing GBH International
(gbhint@aol.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2303.2 Fire-retardant-treated wood. Fire-retardant-treated wood is any listed wood product which, when impregnated with
chemicals by a pressure process or other means during manufacture, shall comply with one of the following:
1. It shall have, when tested in accordance with ASTM E 84 or UL 723, a listed flame spread index of 25 or less and show no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
flame front shall not progress more than 101/ 2 feet (3200 mm) beyond the centerline of the burners at any time during the test
when the test is continued for an additional 20-minute period.
2. It shall be listed to both comply with all of the requirements of ASTM E2768, and also show no evidence of significant
progressive combustion during the 30 minute test, when tested on all both the front and back sides with a ripped or cut
longitudinal gap of 1/8 inch (3.2 mm).
Commenter's Reason: This public comment eliminates the requirement for "no evidence of significant progressive
combustion" which is unnecessary because it is undefined and there is no evidence as to how to measure it, which makes it
very subjective and prone to misleading information. Fire testing labs have used as the corresponding criterion that the flame
front in the ASTM E84 test does not progress more than 10.5 ft. beyond the centerline of the burners in either the 10 minute
test or the continuation of the test for an additional 20 minutes (for a total of 30 minutes).
The public comment also proposes to add testing to ASTM E2768 as an alternate option (which is fully equivalent).
The term fire-retardant-treated wood is used in the IBC, the IRC, the IFC, the IMC and the IWUIC. It is also used in NFPA codes
(NFPA 101, Life Safety Code and NFPA 5000, Building Code) and in NFPA 703 ("Standard for Fire Retardant–Treated Wood
and Fire-Retardant Coatings for Building Materials"). It is also used in AC 66 (Acceptance Criteria for Fire-Retardant Treated
Wood). However, neither in any of the ICC codes nor in any NFPA code or standard nor in AC 66 nor in ASTM E84 is there any
description or guidance for what constitutes "no evidence of significant progressive combustion". However, there is one
standard that contains the criterion for the assessment of "no evidence of significant progressive combustion". That standard is
ASTM E2768 "Standard Test Method for Extended Duration Surface Burning Characteristics of Building Materials (30 min
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Tunnel Test)", dated 2011. It states, in the section on classification as follows: "The flame front shall not progress more than
10.5 ft (3.2 m) beyond the centerline of the burners at any time during the 30 min test period. This is considered evidence of no
significant progressive combustion in this test method."
It has been stated that AC 66 (Acceptance Criteria for Fire-Retardant Treated Wood) describes the way in which "no evidence
of significant progressive combustion" is assessed and that it includes references to the ASTM E69, "Standard Test Method for
Combustible Properties of Treated Wood by the Fire-Tube Apparatus" (fire tube test) and to large scale fire tests. With regard
to fire testing, the sole reference in AC 66 other than to ASTM E84 or UL 723 is to ASTM E69. There is also no information in
AC 66 as to how to assess "no evidence of significant progressive combustion".
The June 2012 edition of AC 66 states as follows:
"5.5.4 Chemical Verification: In all cases, chemical verification shall conform to requirements outlined in the approved quality
documentation. Verification shall be by means of fire tube tests or an assay of borings by chemical analysis, using nationally
recognized test methods or other methods that have been validated to relate to results of fire tests conducted in accordance
with Sections 3.1.4 and 3.2.4 of this criteria. Three fire-tube tests (ASTM E 69, Procedure B) shall be conducted on specimens
processed with each charge treated. In lieu of the actual species treated, a standard lumber species, such as Douglas fir, may
be used for fire tube testing on each charge. The average final percentage weight loss of the treated wood samples, after
flaming and glowing have ceased, and the maximum temperature, shall be equal to or less than that obtained on the
qualification-test specimens. The final percentage weight loss of any individual specimen shall not exceed the qualification
value by more than five percentage points. Alternately, an assay of borings, by chemical analysis, may be used to verify the
treatment process. This analysis shall be conducted on a composite of 20 borings per species per charge, on a representative
sampling of the treated lumber. The result of this analysis shall substantiate equivalency to the qualification analysis. When the
treatment process is verified by methods other than fire tube tests or an assay of borings, the approved quality documentation
shall include a description of the verification method and conditions of acceptance."
"5.7.3 When conducting the ASTM E 69 fire tube test on samples from a load of treated lumber, (i.e., the charge) the charge is
acceptable if the first three samples tested meet the quality control requirements. If one of the first three samples fails, an
additional three samples may be tested. If all of the three additional samples meet the requirements, the charge is acceptable. If
the charge is not acceptable, it shall be retreated and retested.
5.7.4 The solution concentration shall be within the range specified in the quality documentation. If the solution concentration is
low, the charge shall be retreated with the proper solution.
5.7.5 The analysis of solution sampled by the quality control agency shall confirm proper chemical composition and
concentration. If nonconforming, appropriate action shall be taken by the plant to adjust the solution. Additional samples shall
then be analyzed on a weekly basis until conformance has been demonstrated in two consecutive samples. All lumber and
plywood found to have been treated with a nonconforming solution shall be segregated and labeled as nonconforming. A
representative sampling of the nonconforming lumber and plywood selected by the quality control agency shall be tested, and
shall meet the flame spread and strength requirements of the code before it may be released.
5.7.6 The charge retention shall be within the specified range of gage retention of fire-retardant chemical, as determined during
qualification testing for the applicable material and species. If retention is below the minimum, the charge shall be retreated so
that the total retention is within the minimum and maximum qualified values. If retention is above the maximum allowed, the
lumber or plywood in the charge shall not be stamped."
For further information, sections 3.1.4 and 3.2.4 of AC 66 contain the same criteria that the IBC and other codes have, namely
"3.1.4 Surface Burning Characteristics The surface burning characteristics (flame spread and smoke-developed index) shall be
determined in accordance with ASTM E 84 or UL 723. The flame spread index shall be 25 or less and there shall be no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
flame front shall not progress more than 10½ feet (3200 mm) beyond the centerline of the burners at any time during the test.
The smoke-developed index shall be 450 or less. For recognition of exterior use, tests shall be conducted both before and after
durability tests conducted in accordance with Section 3.1.3. The FRT lumber shall meet the requirements of IBC Section
2303.2, IRC Section R802.1.3, UBC Section 207, SBC Section 202, or BNBC 2310.2, as applicable."
"3.2.4 Surface Burning Characteristics The surface burning characteristics (flame spread and smoke-developed index) shall be
determined in accordance with ASTM E 84 or UL 723. The flame spread index shall be 25 or less and there shall be no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
flame front shall not progress more than 10½ feet (3200 mm) beyond the centerline of the burners at any time during the test.
The smoke-developed index shall be 450 or less. For recognition of exterior use, tests shall be conducted both before and after
durability tests conducted in accordance with Section 3.2.3. The FRT plywood shall meet the requirements of Section 2303.2
of the IBC or Section R802.1.3 of the IRC, UBC Section 207, SBC Section 202, or BNBC Section 2310.2, as applicable."
No means has been proposed in any document other than in ASTM E2768 as to what constitutes "no evidence of significant
progressive combustion". Fire testing labs have used as the corresponding criterion that the flame front in the ASTM E84 test
does not progress more than 10.5 ft. beyond the centerline of the burners in either the 10 minute test of the continuation of the
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test for an additional 20 minutes (for a total of 30 minutes). Details follow.
The scope of ASTM E2768 includes the following statement: "The purpose of this fire-test-response standard is to evaluate the
ability of a product to limit the surface spread of flame when evaluated for 30 min. This fire-test-response standard uses the
apparatus and procedure of Test Method E84 with the total test period extended to 30 min."
The conditions of classification of ASTM E2768 include the following criteria:
1. The flame spread index shall be 25 or less as determined for the initial 10 min test period,
2. The flame front shall not progress more than 10.5 ft (3.2 m) beyond the centerline of the burners at any time during the 30
min test period. This is considered evidence of no significant progressive combustion in this test method.
3. For materials or products that are not homogeneous or symmetrical about their longitudinal axis, only surfaces that have
been individually tested shall be eligible to be classified and reported as meeting the conditions of classification of this
standard.

Public Comment 2:
Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Modified by
this Public Comment.
Modify as Follows:
2015 International Building Code
2303.2 Fire-retardant-treated wood. Fire-retardant-treated wood is any listed wood product which, when impregnated with
chemicals by a pressure process or other means during manufacture, shall comply with one of the following:
1. It shall have, when tested in accordance with ASTM E 84 or UL 723, a listed flame spread index of 25 or less and show no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally ,
additionally, the flame front shall not progress more than 101/ 2 feet (3200 mm) beyond the centerline of the burners at any
time during the test.
2. It shall be listed to both comply with all of the requirements of ASTM E2768, and also show no evidence of significant
progressive combustion during the 30 minute test, when tested on all sides with a ripped or cut longitudinal gap of 1/8 inch (3.2
mm) the test is continued for an additional 20-minute period.
Commenter's Reason:
This public comment simply eliminates the requirement for "no evidence of significant progressive combustion" which is
unnecessary because it is undefined and there is no evidence as to how to measure it, which makes it very subjective and
prone to misleading information. Fire testing labs have used as the corresponding criterion that the flame front in the ASTM E84
test does not progress more than 10.5 ft. beyond the centerline of the burners in either the 10 minute test or the continuation of
the test for an additional 20 minutes (for a total of 30 minutes).
The term fire-retardant-treated wood is used in the IBC, the IRC, the IFC, the IMC and the IWUIC. It is also used in NFPA codes
(NFPA 101, Life Safety Code and NFPA 5000, Building Code) and in NFPA 703 ("Standard for Fire Retardant–Treated Wood
and Fire-Retardant Coatings for Building Materials"). It is also used in AC 66 (Acceptance Criteria for Fire-Retardant Treated
Wood). However, neither in any of the ICC codes nor in any NFPA code or standard nor in AC 66 nor in ASTM E84 is there any
description or guidance for what constitutes "no evidence of significant progressive combustion". However, there is one
standard that contains the criterion for the assessment of "no evidence of significant progressive combustion". That standard is
ASTM E2768 "Standard Test Method for Extended Duration Surface Burning Characteristics of Building Materials (30 min
Tunnel Test)", dated 2011. It states, in the section on classification as follows: "The flame front shall not progress more than
10.5 ft (3.2 m) beyond the centerline of the burners at any time during the 30 min test period. This is considered evidence of no
significant progressive combustion in this test method."
This public comment does not propose adding ASTM E2768 into this section of the code (but an alternate public comment
does).
It has been stated that AC 66 (Acceptance Criteria for Fire-Retardant Treated Wood) describes the way in which "no evidence
of significant progressive combustion" is assessed and that it includes references to the ASTM E69, "Standard Test Method for
Combustible Properties of Treated Wood by the Fire-Tube Apparatus" (fire tube test) and to large scale fire tests. With regard
to fire testing, the sole reference in AC 66 other than to ASTM E84 or UL 723 is to ASTM E69. There is also no information in
AC 66 as to how to assess "no evidence of significant progressive combustion".
The June 2012 edition of AC 66 states as follows:
"5.5.4 Chemical Verification: In all cases, chemical verification shall conform to requirements outlined in the approved quality
documentation. Verification shall be by means of fire tube tests or an assay of borings by chemical analysis, using nationally
recognized test methods or other methods that have been validated to relate to results of fire tests conducted in accordance
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with Sections 3.1.4 and 3.2.4 of this criteria. Three fire-tube tests (ASTM E 69, Procedure B) shall be conducted on specimens
processed with each charge treated. In lieu of the actual species treated, a standard lumber species, such as Douglas fir, may
be used for fire tube testing on each charge. The average final percentage weight loss of the treated wood samples, after
flaming and glowing have ceased, and the maximum temperature, shall be equal to or less than that obtained on the
qualification-test specimens. The final percentage weight loss of any individual specimen shall not exceed the qualification
value by more than five percentage points. Alternately, an assay of borings, by chemical analysis, may be used to verify the
treatment process. This analysis shall be conducted on a composite of 20 borings per species per charge, on a representative
sampling of the treated lumber. The result of this analysis shall substantiate equivalency to the qualification analysis. When the
treatment process is verified by methods other than fire tube tests or an assay of borings, the approved quality documentation
shall include a description of the verification method and conditions of acceptance."
"5.7.3 When conducting the ASTM E 69 fire tube test on samples from a load of treated lumber, (i.e., the charge) the charge is
acceptable if the first three samples tested meet the quality control requirements. If one of the first three samples fails, an
additional three samples may be tested. If all of the three additional samples meet the requirements, the charge is acceptable. If
the charge is not acceptable, it shall be retreated and retested.
5.7.4 The solution concentration shall be within the range specified in the quality documentation. If the solution concentration is
low, the charge shall be retreated with the proper solution.
5.7.5 The analysis of solution sampled by the quality control agency shall confirm proper chemical composition and
concentration. If nonconforming, appropriate action shall be taken by the plant to adjust the solution. Additional samples shall
then be analyzed on a weekly basis until conformance has been demonstrated in two consecutive samples. All lumber and
plywood found to have been treated with a nonconforming solution shall be segregated and labeled as nonconforming. A
representative sampling of the nonconforming lumber and plywood selected by the quality control agency shall be tested, and
shall meet the flame spread and strength requirements of the code before it may be released.
5.7.6 The charge retention shall be within the specified range of gage retention of fire-retardant chemical, as determined during
qualification testing for the applicable material and species. If retention is below the minimum, the charge shall be retreated so
that the total retention is within the minimum and maximum qualified values. If retention is above the maximum allowed, the
lumber or plywood in the charge shall not be stamped."
For further information, sections 3.1.4 and 3.2.4 of AC 66 contain the same criteria that the IBC and other codes have, namely
"3.1.4 Surface Burning Characteristics The surface burning characteristics (flame spread and smoke-developed index) shall be
determined in accordance with ASTM E 84 or UL 723. The flame spread index shall be 25 or less and there shall be no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
flame front shall not progress more than 10½ feet (3200 mm) beyond the centerline of the burners at any time during the test.
The smoke-developed index shall be 450 or less. For recognition of exterior use, tests shall be conducted both before and after
durability tests conducted in accordance with Section 3.1.3. The FRT lumber shall meet the requirements of IBC Section
2303.2, IRC Section R802.1.3, UBC Section 207, SBC Section 202, or BNBC 2310.2, as applicable."
"3.2.4 Surface Burning Characteristics The surface burning characteristics (flame spread and smoke-developed index) shall be
determined in accordance with ASTM E 84 or UL 723. The flame spread index shall be 25 or less and there shall be no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
flame front shall not progress more than 10½ feet (3200 mm) beyond the centerline of the burners at any time during the test.
The smoke-developed index shall be 450 or less. For recognition of exterior use, tests shall be conducted both before and after
durability tests conducted in accordance with Section 3.2.3. The FRT plywood shall meet the requirements of Section 2303.2
of the IBC or Section R802.1.3 of the IRC, UBC Section 207, SBC Section 202, or BNBC Section 2310.2, as applicable."
No means has been proposed in any document other than in ASTM E2768 as to what constitutes "no evidence of significant
progressive combustion". Details follow, for information.
The scope of ASTM E2768 includes the following statement: "The purpose of this fire-test-response standard is to evaluate the
ability of a product to limit the surface spread of flame when evaluated for 30 min. This fire-test-response standard uses the
apparatus and procedure of Test Method E84 with the total test period extended to 30 min."
The conditions of classification of ASTM E2768 include the following criteria:
1. The flame spread index shall be 25 or less as determined for the initial 10 min test period,
2. The flame front shall not progress more than 10.5 ft (3.2 m) beyond the centerline of the burners at any time during the 30
min test period. This is considered evidence of no significant progressive combustion in this test method.
3. For materials or products that are not homogeneous or symmetrical about their longitudinal axis, only surfaces that have
been individually tested shall be eligible to be classified and reported as meeting the conditions of classification of this
standard.
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Public Comment 3:
Proponent : Joseph Holland, Hoover Treated Wood Products, representing Hoover Treated Wood Products
(jholland@frtw.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2303.2 Fire-retardant-treated wood. Fire-retardant-treated wood is any listed wood product which, when impregnated with
chemicals by a pressure process or other means during manufacture, shall comply with one of the following:
1. It shall have, when tested in accordance with ASTM E 84 or UL 723, a listed flame spread index of 25 or less and show no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
1
flame front shall not progress more than 10 / 2 feet (3200 mm) beyond the centerline of the burners at any time during the test.
2. It shall be listed to both comply with all of the requirements of ASTM E2768, and also show no evidence of significant
progressive combustion during the 30 minute test, when . Wood structural panels shall be tested on all sides with a ripped or
cut longitudinal gap of 1/8 inch (3.2 mm).
Commenter's Reason: History:
Pressure impregnated fire-retardant-treated wood or wood where the impregnation occurs during manufacture are the only
products required by the code to be tested using ASTM E84 for 30 minutes. The E84 test is a ten minute test used for interior
finish. A member of the fire retardant pressure impregnation treating industry approached the D7 (Wood) Committee to create a
standard for testing fire-retardant-treated wood in the Steiner Tunnel for 30 minutes as required by the building code. After
consideration of such a standard, D7 approached E5 to develop a standard for a broad range of materials. ASTM E2768 is the
product of that effort.
Concern:
The standard will allow testing material for use in load bearing and nonload bearing applications.
The ASTM E2768 standard only looks at the surface of a material.
ASTM E2768 allows one to classify materials based on testing only one surface.
The testing of only the surface of a material as well as only one surface may be appropriate if one were testing for use only as
an interior finish material where it is not concealed behind other construction. The NFPA 101, Chapter 10, Interior Finish, allows
factory applied coating for use as an interior finish, a nonstructural application, when tested for 30 minutes. It is not appropriate
for a material tested for 30 minutes used for load bearing applications in walls and roofs.
Codes and standards:
Recognize surface treatment only for interior finish.
Do not recognize surface treatments for load bearing applications.
The only material tested for 30 minutes recognized by codes and standards for use in load bearing applications is fireretardant-treated wood. Fire-retardant-treated wood must be impregnated by a pressure process or other means during
manufacture.
Summary:
The code needs the 1/8 inch gap::
to separate the materials tested for interior finish as spelled out in Section 10.2.6.2, NFPA 101, 2015 edition
for material used in load bearing applications
for material used in concealed spaces.

Public Comment 4:
Proponent : Manny Muniz, representing Myself (Mannymuniz.mm@gmail.com) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Building Code
2303.2 Fire-retardant-treated wood. Fire-retardant-treated wood is any listed wood product which, when impregnated with
chemicals by a pressure process or other means during manufacture, shall comply with one of the following:
1. It shall have, when tested in accordance with ASTM E 84 or UL 723, a listed flame spread index of 25 or less and show no
evidence of significant progressive combustion when the test is continued for an additional 20-minute period. Additionally, the
flame front shall not progress more than 101/ 2 feet (3200 mm) beyond the centerline of the burners at any time during the test.
2. It Lumber and wood structural panels impregnated with chemicals by a process other than a pressure process shall be listed
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to both comply in accordance with all of the requirements of ASTM E2768, and also show no evidence of significant
progressive combustion during the 30 minute 30-minute test, when . Lumber shall be tested on all sides. Wood structural
panels shall be tested with a ripped or cut longitudinal gap of 1/8 inch (3.2 mm) located between the burners.
Commenter's Reason: The intent of this public comment is to clarify that ASTM E2768 is appropriate for the testing and
listing of lumber and wood structural panels impregnated with chemicals by a process other than a pressure process, that
lumber must be tested on all sides and that wood structural panels that are impregnated with chemicals by other means must
be tested with a 1/8 inch gap. The APA – The Engineered Wood Association specifically recommends a 1/8-inch space
between panel edge and end joints. "Plywood and oriented strand board (OSB), like all wood products, will expand or shrink
with changes in moisture content. If the wood structural panels are tightly butted, there is no room for expansion and buckling
can occur."
S260-16
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S263-16 Part I
IBC: 2303.2.3.
Proposed Change as Submitted
Proponent : Tim Earl, representing GBH International (tearl@gbhinternational.com)
2015 International Building Code
Revise as follows:
2303.2.3 Testing. For wood products produced by other means during manufacture, other than a pressure process, all
All sides of the fire-retardant treated wood product shall be tested in accordance with and produce the results required in
Section 2303.2. Wood structural panels shall be permitted to test only the front and back faces.
Reason: As currently written, this section requires additional testing for fire-retardant treated wood materials that have been
manufactured by a process different than pressure treatment. All fire retardant treated wood products must meet the
requirements of section 2303.2 (which contains the fire test requirements). Moreover, all fire retardant tread wood products,
irrespective of how they are manufactured, must meet the requirements (also contained in section 2303.2) that they must be
impregnated w ith chemicals. A wood material can only be fire retardant treated wood if it is impregnated with chemicals and
that will differentiate it from fire retardant coated materials. Testing requirements should be a function of performance and not of
the way a product is made. There is no reason that some fire retardant treated wood materials should be treated in a different
fashion by the code as a function of how they are manufactured.
Cost Impact: Will not increase the cost of construction
This proposal will reduce the cost for manufacturers of some materials by eliminating overly burdensome testing requirements
based solely on how they are manufactured.
S263-16 Part I :
2303.2.3EARL12134
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: This proposal would not address the issue that it is intended to solve. This change would increase current
testing requirements and would lead to cost increases.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Tim Earl, representing GBH International (tearl@gbhinternational.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Building Code
2303.2.3 Testing. All The front and back sides of the fire-retardant treated wood product shall be tested in accordance with
and produce the results required in Section 2303.2. Wood structural panels shall be permitted to test only the front and back
faces.
Commenter's Reason: There is no technical justification for requiring some fire-retardant treated wood products to be
subjected to more testing due to the method of manufacture. During Committee Action Hearings, there was discussion of what
exactly constitutes a side - do the ends have to be tested? That is actually not practical in the Steiner Tunnel, as you would
have to fasten 864 small pieces together to make one specimen.
If we assume that "side" excludes the ends (which is not at all obvious), the code still requires 4 times the amount of testing for
products produced by other means than a pressure process, even though section 2303.2.2 states that all sides must be
provided permanent protection.
This modification would require all treated wood products to be tested on the front and back sides, leveling the playing field.
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S263-16 Part II
IRC: R802.1.5.3.
Proposed Change as Submitted
Proponent : Tim Earl, representing GBH International (tearl@gbhinternational.com)
2015 International Residential Code
Revise as follows:
R802.1.5.3 Testing. For wood products produced by other means during manufacture, other than a pressure process, all
All sides of the fire-retardant treated wood product shall be tested in accordance with and produce the results required in
Section R802.1.5. Testing of only the front and back faces of wood structural panels shall be permitted.
Reason: As currently written, this section requires additional testing for fire-retardant treated wood materials that have been
manufactured by a process different than pressure treatment. All fire retardant treated wood products must meet the
requirements of section 2303.2 (which contains the fire test requirements). Moreover, all fire retardant tread wood products,
irrespective of how they are manufactured, must meet the requirements (also contained in section 2303.2) that they must be
impregnated w ith chemicals. A wood material can only be fire retardant treated wood if it is impregnated with chemicals and
that will differentiate it from fire retardant coated materials. Testing requirements should be a function of performance and not of
the way a product is made. There is no reason that some fire retardant treated wood materials should be treated in a different
fashion by the code as a function of how they are manufactured.
A similar proposal is being mare to IBC 2303.2.3.

Cost Impact: Will not increase the cost of construction
This proposal will reduce the cost for manufacturers of some materials by eliminating overly burdensome testing requirements
based solely on how they are manufactured.
S263-16 Part II :
R802.1.5.3EARL12136
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: The committee felt the existing specified testing for fire-retardant treated wood is sufficient and additional
testing is not needed.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Tim Earl, representing GBH International (tearl@gbhinternational.com) requests Approve as Modified
by this Public Comment.
Modify as Follows:
2015 International Residential Code
R802.1.5.3 Testing. All The front and back sides of the fire-retardant treated wood product shall be tested in accordance with
and produce the results required in Section R802.1.5. Testing of only the front and back faces of wood structural panels shall
be permitted.
Commenter's Reason: There is no technical justification for requiring some fire-retardant treated wood products to be
subjected to more testing due to the method of manufacture. During Committee Action Hearings, there was discussion of what
exactly constitutes a side - do the ends have to be tested? That is actually not practical in the Steiner Tunnel, as you would
have to fasten 864 small pieces together to make one specimen.
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If we assume that "side" excludes the ends (which is not at all obvious), the code still requires 4 times the amount of testing for
products produced by other means than a pressure process, even though section 2303.2.2 states that all sides must be
provided permanent protection.
This modification would require all treated wood products to be tested on the front and back sides, leveling the playing field.

S263-16 Part II
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S264-16
IBC: 2303.2.3.
Proposed Change as Submitted
Proponent : Marcelo Hirschler (gbhint@aol.com)
2015 International Building Code
Delete without substitution:
2303.2.3 Testing. For wood products produced by other means during manufacture, other than a pressure process, all sides
of the wood product shall be tested in accordance with and produce the results required in Section 2303.2. Wood structural
panels shall be permitted to test only the front and back faces.
Reason: This code section simply includes added testing requirements (and thus added burden) to fire-retardant treated wood
materials that have been manufactured by a process different than pressure treatment. Note that all fire retardant treated wood
products must meet the requirements of section 2303.2 (which contains the fire test requirements). Moreover, all fire retardant
tread wood products, irrespective of how they are manufactured, must meet the requirements (also contained in section
2303.2) that they must be impregnated with chemicals. A wood material can only be fire retardant treated wood if it is
impregnated with chemicals and that will differentiate it from fire retardant coated materials.
Testing requirements should be a function of performance and not of the way a product is made. There is no reason that some
fire retardant treated wood materials should be treated in a different fashion by the code as a function of how they are
manufactured.
If it is believed that it is important that all side of a fire retardant treated wood product be tested for fire safety, then 2303.2.3
can be rewritten as follows, in which case also all products are treated the same way, without differences as a function of how
they are manufactured:
"2303.2.3 Testing. All sides of the fire retardant treated wood product shall be tested in accordance with and produce the
results required in Section 2303.2.
Wood structural panels shall be permitted to test only the front and back faces."
A proposal consistent with this proposal is also being made to IRC 802.1.5.

Cost Impact: Will not increase the cost of construction
This proposal will lower the excessive burden of fire testing for some materials as a function of how they are manufactured and
not of their performance.
S264-16 :
2303.2.3HIRSCHLER11637
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee has a concern with the amount of conflicting testimony that is confusing this issue. A public
comment is suggested with more written documentation to support ths proposed change.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Marcelo Hirschler, representing GBH International (gbhint@aol.com) requests Approve as Submitted.
Commenter's Reason: This section does nothing technically because the prior section already states that protection to all
sides is required.
There is no reason to have to test products in different ways as a function of how they are manufactured. This section does
nothing other than add an excessive testing burden on manufacturers who choose a process other than pressure treatment for
making fire retardant treated wood (FRTW). During the committee proposal stage there was a lot of discussion about the long
history of FRTW: that is great and this proposal does not propose to deny that the product has been around for many years
and performs well: the issue is not to provide a competitive advantage to one method of manufacturing FRTW. Testimony also
discussed that there needs to be a distinction between products that are "impregnated" and products that are "coated". This
section does not do anything to address that issue because the test requirements can be "passed" without impregnating the
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wood, by just coating all sides. Moreover, since new test specimens are needed every time that a material is tested, if all sides
are coated (or impregnated) how does a lab know which side has been tested and which side has not been tested? Top and
bottom look the same (for panels) and the sides look the same (for products such as two by fours). Moreover, it is highly
impractical (if not almost impossible) to test the ends of products such as two by fours in the ASTM E84 tunnel, since the
sections would not be held in place but would fall into the tunnel.
This section serves no fire safety purpose as written.
The technical committee stated that the testimony was confusing and asked for further documentation.
Test specimens in the ASTM E84 test method must be 24 ft long by 20 to 24 inches wide and the maximum thickness is 4
inches. Test specimens can be provided in one of two ways: (1) a continuous, unbroken length; (2) sections that will be joined
or butted end-to-end. Wood products are required to be tested using practice ASTM E2579, which (as stated in ASTM E84)
applies to the following wood products: "solid board, lumber and timber products (including solid boards, lumber, timber,
fingerjoined lumber, glulam, laminate wood, laminated veneer lumber and parallel strand lumber products), panel products
(including fibreboard, hardboard, oriented strandboard, waferboard, and plywood panel products), decorative wood products
(including fine woodwork, millwork and moulding) and shingles and shakes used as interior wall and ceiling finish and interior
trim as well as to laminated products factory-produced with a wood substrate", which means that it applies to all wood products.
Therefore if we want to test ends of products they would have to be cut to 4 inch lengths and nailed or fastened or glued
together and it would require a very large number (actually 864, for a 2 x 4) of small pieces, which is not practical.

S264-16
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S265-16
IBC: 2303.2.4.
Proposed Change as Submitted
Proponent : Joseph Holland, representing Hoover Treated Wood Products (jholland@frtw.com)
2015 International Building Code
Revise as follows:
2303.2.4 Labeling. Fire-retardant-treated
In addition to the labels required in Section 2303.1.1 for sawn lumber and Section 2303.1.5 for wood structural panels each
piece of fire-retardant-treated lumber and wood structural panels shall be labeled. The label shall contain the following items:
1.
2.
3.
4.
5.
6.
7.
8.

The identification mark of an approvedagency in accordance with Section 1703.5.
Identification of the treating manufacturer.
The name of the fire-retardant treatment.
The species of wood treated.
Flame spread and smoke-developed index.
Method of drying after treatment.
Conformance with appropriate standards in accordance with Sections 2303.2.5 through 2303.2.8.
For fire-retardant-treated wood exposed to weather, damp or wet locations, include the words "No increase in the listed
classification when subjected to the Standard Rain Test" (ASTM D 2898).

Reason: There are products coming into the marketplace that have obscured the labels required by Section 2303.1.1 and
2303.1.5. This change clarifies that FRTW must have two labels: one for the grading of the wood the other for the treatment.
There are also manufacturers making the claim for a lift of lumber or wood structural panel. The change clarifies each piece
must be labeled with both marks.

Cost Impact: Will not increase the cost of construction
Manufacturer's treating in accordance with the code requirement for pressure treatment or other means during manufacturer
already mark each piece. The proposal clarifies, for others, what is already being done.

S265-16 :
2303.2.4HOLLAND11762
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This proposal provides a clarification of the labeling of fire-retardant-treated wood that aides verification in
the field.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Joseph Holland, Hoover Treated Wood Products, representing Hoover Treated Wood Products
(jholland@frtw.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2303.2.4 Labeling. In Fire-retardant-treated lumber and wood structural panels shall be labeled in addition to the labels
required in Section 2303.1.1 for sawn lumber and Section 2303.1.5 for wood structural panels each piece of fire-retardanttreated lumber and wood structural panels shall be labeled. The label shall contain the following items:
1. The identification mark of an approvedagency in accordance with Section 1703.5.
2. Identification of the treating manufacturer.
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3.
4.
5.
6.
7.
8.

The name of the fire-retardant treatment.
The species of wood treated.
Flame spread and smoke-developed index.
Method of drying after treatment.
Conformance with appropriate standards in accordance with Sections 2303.2.5 through 2303.2.8.
For fire-retardant-treated wood exposed to weather, damp or wet locations, include the words "No increase in the listed
classification when subjected to the Standard Rain Test" (ASTM D 2898).

Commenter's Reason: During the deliberation on this change the phrase "each piece of" was questioned as to the exact
meaning. We agreed with the concern and stated we would fix during the comment stage. This modification better reflects the
intent of the change. The intent was to clarify that there must be two stamps on fire-retardant-treated wood: the grade stamp
and the treating stamp.
S265-16
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S267-16
IBC: 2303.4.1.2.
Proposed Change as Submitted
Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com)
2015 International Building Code
Revise as follows:
2303.4.1.2 Permanent individual truss member restraint. Where permanent restraint of truss members is required on the
truss design drawings, it shall be accomplished by one of the following methods:
1. Permanent individual truss member restraint/bracing shall be installed using standard industry lateral restraint/bracing
details in accordance with generally accepted engineering practice. Locations for lateral restraint shall be identified on
the truss design drawing.
Method 1 is not allowed where any of the following conditions occur:
1.1.The trusses are installed in locations where the ultimate design wind speed Vult, as defined in Section 1609, is
120 miles per hour or higher.
1.2.The trusses are installed in locations where the ground snow loads Pg is 30 pounds per square foot or higher.
1.3.Where more than one permanent restraint is required on any single truss web member.
2. The trusses shall be designed so that the buckling of any individual truss member is resisted internally by the individual
truss through suitable means (i.e., buckling reinforcement by T-reinforcement or L-reinforcement, proprietary
reinforcement, etc.). The buckling reinforcement of individual members of the trusses shall be installed as shown on the
truss design drawing or on supplemental truss member buckling reinforcement details provided by the truss designer.
3. A project-specific permanent individual truss member restraint/bracing design shall be permitted to be specified by any
registered design professional.
Reason: This code change will clarify that permanent individual truss member restraint / bracing must be designed and
detailed by a registered design professional for trusses located in higher load / risk situations.
Standard industry details, such as those in the Building Component Safety Information (BCSI) documents published by the
Structural Building Components Association (SBCA) and the Truss Plate Institute (TPI), do not address restraint/bracing in high
wind or high snow areas. The issue of wood trusses being installed without adequate permanent individual truss member
restraint/bracing is a life safety concern. By relying on "standard industry details", the public is at risk if the restraint/bracing is
not adequate or more importantly, is not installed correctly. This code change seeks to prevent a truss failure in higher load,
higher risk situations as outlined.

Cost Impact: Will increase the cost of construction
This code change has no impact on a majority of the jurisdictions in the country, and therefore there is no cost implications in
those areas. The cost of construction in the high risk areas will increase slightly by the amount of the cost of a registered
design professional designing and detailing the bracing. This increased cost however is minimal and justified.
S267-16 :
2303.4.1.2HUSTON13341
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed wording is confusing in terms of the exception and the triggers set in this section were not
substantiated. Furthermore, this wording would prohibit the use fo standard industry truss bracing details. This is typically how it's
done - this change would not allow it.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.
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Commenter's Reason: The proposed change requires a design professional to design permanent lateral bracing of truss
members in a limited number of cases where life safety could be jeopardized by using industry standard designs that are not
appropriate for the design conditions. It does not prohibit the use of standard designs, only requiring design professional input
in those few cases where current industry standard designs are not applicable.
S267-16
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S268-16
IBC: 2303.4.6.
Proposed Change as Submitted
Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com)
2015 International Building Code
Revise as follows:
2303.4.6 TPI 1 specifications. In addition to Sections 2303.4.1 through 2303.4.5, the design, manufacture and quality
assurance of metal-plate-connected wood trusses shall be in accordance with TPI 1, modified as follows:
1. Job-site inspections shall Delete TPI 1 Section 2.3.3.2 .
2. Replace TPI 1 Section 2.3.5.5(o) with the following:
(o) Required permanent individual truss member restraint location and the method and details of restraint/bracing to be in
compliance with Section 110.4, as applicable used.
Reason: This code change is needed to harmonize TPI 1-2014 with the current language in IBC Section 2303.4
The language regarding truss member restraint/bracing has been extensively discussed and coordinated through a consensus
process over the last several Code cycles. The changes to TPI 1-2014 unacceptably alters both the language and the intent of
the IBC Code requirements.
TPI 1 Section 2.3.3.2 Absence of Truss Restrain/Bracing Method or Details, is intended for structures not required to be
permitted under the International Building Code and thus should be deleted. IBC Section 2303.4.3 requires the method and
details to be delivered to the job site as part of the truss submittal package. TPI 1 section 2.3.3.2 may be construed by some
that they do not need to submit the method and details in the truss submittal package. There should never be an "absence" of
restrain/bracing details. If the construction documents do not specify a restraint/bracing method, then the Truss Designer must
select the method to be used, and provide details as required by IBC Section 2303.4.3.
TPI 1 -2014 Section 2.3.5.5(o) altered the language from that in TPI 1-2007, and differs from IBC Section 2303.4.1.1, item #14.
The proposed change revises the TPI 1 language to be the same as is in the IBC section.

Cost Impact: Will not increase the cost of construction
All of the changes are clarifications only and do no change the cost of construction, since they maintain the current status of
the IBC.
S268-16 :
2303.4.6HUSTON13346
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee does not believe that the proposed modifications to the referenced standard, TPI 1, are
needed.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com) requests Approve as Submitted.
Commenter's Reason: NCSEA strongly feels that the Committee misunderstood the intent of this Code Change Proposal and
did not realize the importance of this change when they reviewed the text. As currently published, TPI 1-2014 has changed
what the intent and wording of IBC Section 2303.4 states, and without this code change there will be confusion and
disagreement.
The language regarding truss member restraint/bracing has been extensively discussed and coordinated through a consensus
process over the last several Code cycles. The changes to TPI 1-2014 unilaterally and unacceptably alters both the language
and the intent of the IBC Code requirements. The code change proposal is needed to harmonize TPI 1-2014 with the current
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language in IBC Section 2303.4.
Important points to consider:
1) "TPI 1 Section 2.3.3.2 Absence of Truss Restrain/Bracing Method or Details": this section is intended for structures not
required to be permitted under the International Building Code and thus should be deleted from the IBC. IBC Section 2303.4.3
requires the method and details to be delivered to the job site as part of the truss submittal package. TPI 1 section 2.3.3.2 may
be construed by someto mean that they do not need to submit the method and details in the truss submittal package. There
should never be an "absence" of restraint/bracing details. If the construction documents do not specify a restraint/bracing
method, then the Truss Designer must select the method to be used, and provide details as required by IBC Section 2303.4.3.
2) TPI 1 -2014 Section 2.3.5.5(o) altered the language from that in TPI 1-2007, and differs from IBC Section 2303.4.1.1, item
#14. The proposed IBC Code change reverses the TPI 1 language to match the language in the IBC section. This discrepancy
will be an issue for practicing structural engineers, if not corrected.
The IBC modifies other standards in similar ways, either by modifying a particular section, such as 1613.5, 1905.1, 2107.3, or
2108.2; or by not adopting a section, such as ASCE 7 Chapter 14.

S268-16
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S277-16
IBC: 2304.12.1, 2304.12.2, 2304.12.2.4.
Proposed Change as Submitted
Proponent : Edward Keith, APA- The Engineered Wood Association , representing APA- The Engineered Wood Association
(ed.keith@apawood.org)
2015 International Building Code
Revise as follows:
2304.12.1 Locations requiring water-borne preservatives preservative treatment or naturally durable wood. Wood
used above ground in the locations specified in Sections 2304.12.1.1 through 2304.12.1.5, 2304.12.3 and 2304.12.5 shall be
naturally durable wood or preservative-treated wood using water-borne preservatives, in accordance with AWPA U1 for aboveground use.
2304.12.2.4 2304.12.1.6 Laminated timbers Exposed wood members. The portions of glued-laminated timbers wood
members that form the structural supports of a building or other structure and are exposed to weather and not fully protected
from moisture by a roof, eave or similar covering shall be pressure treated with preservative or be manufactured from naturally
durable or preservative-treated wood.
2304.12.2 Other locations. Wood used in the locations specified in Sections 2304.12.2.1 through 2304.12.2.5 shall be
naturally durable wood or preservative-treated wood in accordance with AWPA U1. Preservative-treated wood used in interior
locations shall be protected in accordance with two coats of urethane, shellac, latex epoxy or varnish unless water-borne
preservatives are used the treating company's recommendations. Prior to application of the protective finish, the wood shall be
dried in accordance with the manufacturer's recommendations.
Reason: Preservative treatments recognized by AWPA standards are not limited to water-borne treatment. Therefore, it is
proposed that Section 2304.12.1 be revised to recognize other treatments. With this change, Section 2304.12.2 is required to
be updated as the specified protection finish may not be appropriate for interior locations for non-waterborne preservative
treatments. A reference to the treatment company's recommendations is a common practice in this regard.
In Section 2304.12.2, the code provisions cover other locations that require protection of wood against decay or termites.
However, the subsection of the existing 2304.12.2.4 specifies requirements for laminated timber. This seems to be out of place
and makes it difficult for the user of the code to find the information. An appropriate place seems to be in a new Section
2304.12.1.6, where sleepers and sills, and wood siding are located. In fact, the requirements in the existing Section
2304.12.2.4 should be applied to all exposed wood members, but not limited to laminated timbers. Therefore, it is proposed
that this section be revised as suggested.

Cost Impact: Will not increase the cost of construction
This code change will not increase the cost of construction as it simply recognizes the general intent of using preservativetreated wood under exposed conditions.
S277-16 :
2304.12.1KEITH11102
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee believed the proposal was more confusing and the proposed modifications did not clear that
up. There was some sentiment for tabulating these requirements for preservative treatment. The committee suggests a public
comment to clarify the proposal.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Borjen Yeh, representing APA - The Engineered Wood Association (borjen.yeh@apawood.org); Edward
Keith (ed.keith@apawood.org) requests Approve as Modified by this Public Comment.
Replace Proposal as Follows:
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2015 International Building Code
2304.12 Protection against decay and termites. Wood shall be protected from decay and termites in accordance with the
applicable provisions of Sections 2304.12.1 through 2304.12.7 2304.12.8.
2304.12.1 Locations requiring water-borne preservatives or naturally durable wood. Wood used above ground in the
locations specified in Sections 2304.12.1.1 through 2304.12.1.5, 2304.12.3 and 2304.12.5 shall be naturally durable wood or
preservative-treated wood using water-borne preservatives, in accordance with AWPA U1 for above-ground use.
2304.12.1.1 Joists, girders and subfloor. Wood joists or wood structural floors that are closer than 18 inches (457 mm) or
wood girders that are closer than 12 inches (305 mm) to the exposed ground in crawl spaces or unexcavated areas located
within the perimeter of the building foundation shall be of naturally durable or preservative-treated wood.
2304.12.1.2 Wood supported by exterior foundation walls. Wood framing members, including wood sheathing, that are in
contact with exterior foundation walls and are less than 8 inches (203 mm) from exposed earth shall be of naturally durable or
preservative-treated wood.
2304.12.1.3 Exterior walls below grade. Wood framing members and furring strips in direct contact with the interior of
exterior masonry or concrete walls below grade shall be of naturally durable or preservative-treated wood.
2304.12.1.4 Sleepers and sills. Sleepers and sills on a concrete or masonry slab that is in direct contact with earth shall be of
naturally durable or preservative-treated wood.
2304.12.1.5 Wood siding. Clearance between wood siding and earth on the exterior of a building shall not be less than 6
inches (152 mm) or less than 2 inches (51 mm) vertical from concrete steps, porch slabs, patio slabs and similar horizontal
surfaces exposed to the weather except where siding, sheathing and wall framing are of naturally durable or preservativetreated wood.
2304.12.2 Other locations. Wood used in the locations specified in Sections 2304.12.2.1 through 2304.12.2.5 2304.12.2.4
shall be naturally durable wood or preservative-treated wood in accordance with AWPA U1. Preservative-treated wood used in
interior locations shall be protected with two coats of urethane, shellac, latex epoxy or varnish unless water-borne
preservatives are used. Prior to application of the protective finish, the wood shall be dried in accordance with the
manufacturer's recommendations.
1
2304.12.2.1 Girder ends. The ends of wood girders entering exterior masonry or concrete walls shall be provided with a / 2inch (12.7 mm) airspace on top, sides and end, unless naturally durable or preservative-treated wood is used.
2304.12.2.2 Posts or columns. Posts or columns supporting permanent structures and supported by a concrete or masonry
slab or footing that is in direct contact with the earth shall be of naturally durable or preservative-treated wood.
Exception: Posts or columns that are not exposed to the weather, are supported by concrete piers or metal pedestals
projected at least 1 inch (25 mm) above the slab or deck and 8 inches (203 mm) above exposed earth and are separated
by an impervious moisture barrier.
2304.12.2.3 Supporting member for permanent appurtenances. Naturally durable or preservative-treated wood shall be
utilized for those portions of wood members that form the structural supports of buildings, balconies, porches or similar
permanent building appurtenances where such members are exposed to the weather without adequate protection from a roof,
eave, overhang or other covering to prevent moisture or water accumulation on the surface or at joints between members.
Exception: When a building is located in a geographical region where experience has demonstrated that climatic
conditions preclude the need to use durable materials where the structure is exposed to the weather.
2304.12.2.5 2304.12.2.4 Supporting members for permeable floors and roofs. No change to text.
2304.12.3 Wood in contact with the ground or fresh water. Wood used in contact with exposed earth shall be naturally
durable for both decay and termite resistance or preservative treated in accordance with AWPA U1 for soil or fresh water use.
Exception: Untreated wood is permitted where such wood is continuously and entirely below the ground-water level or
submerged in fresh water.
2304.12.3.1 Posts or columns. Posts and columns that are supporting permanent structures and embedded in concrete that
is exposed to the weather or in direct contact with the earth shall be of preservative-treated wood.
2304.12.4 Termite protection. In geographical areas where hazard of termite damage is known to be very heavy, wood floor
framing in the locations specified in Section 2304.12.2.1 and exposed framing of exterior decks or balconies shall be of
naturally durable species (termite resistant) or preservative treated in accordance with AWPA U1 for the species, product
preservative and end use or provided with approved methods of termite protection.
2304.12.5 Wood used in retaining walls and cribs. Wood installed in retaining or crib walls shall be preservative treated in
accordance with AWPA U1 for soil and fresh water use.
2304.12.2.4 2304.12.6 Laminated timbers. The portions of glued-laminated timbers that form the structural supports of a
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building or other structure and are exposed to weather and not fully protected from moisture by a roof, eave or similar covering
shall be pressure treated with preservative in accordance with AWPA U1 or be manufactured from naturally durable or
preservative-treated wood. Preservative-treated wood used in interior locations shall be protected with two coats of urethane,
shellac, latex epoxy or varnish unless water-borne preservatives are used. Prior to application of the protective finish, the wood
shall be dried in accordance with the manufacturer's recommendations.
2304.12.6 2304.12.7 Attic ventilation. No change to text.
2304.12.7 2304.12.8 Under-floor ventilation (crawl space). No change to text.
Commenter's Reason: The original proposal S277-16 was intended to clarify that preservative treatments for gluedlaminated timber (glulam) recognized by AWPA U1 are not limited to applications / locations specified in Section 2304.12.2
"Other Locations." In fact, preservative treated glulams have been successfully used in locations specified in Section
2304.12.1, such as joists and girders, for so many years. However, as the current glulam requirements are specified as a
subsection (2304.12.2.4) under 2304.12.2, it has caused confusion that glulam can only be used under 2304.12.2 "Other
Locations" and cannot be used in those locations listed under 2304.12.1.
Based on comments received at the Committee Action Hearing, we believe the proposed changes in this public comment could
address this issue without causing additional confusion by those changes as originally proposed (see the Committee Reason
from the Committee Action). The proposed changes in this public comment achieve the following:
1) Move the glulam sub-section 2304.12.2.4 to 2304.12.6 (one level up) to make sure glulams are not limited to "Other
Locations" listed under 2304.12.2.
2) Add the wording of "in accordance with AWPA U1" to the paragraph to cover all preservative treatment methods (water-borne
or non-water-borne) recognized by AWPA U1 for glulams.
3) Add the same wording as that included in the current Section 2304.12.2 for the protection of non-water-borne treated wood
when used in interior locations.
4) Re-number the rest of sections.
There will be no cost impact to construction due to this code change. Please support this public comment to clarify the
confusion in the existing code.

S277-16
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S278-16
IBC: 2304.12.2.2.
Proposed Change as Submitted
Proponent : Randy Shackelford, Simpson Strong-Tie, representing Simpson Strong-Tie (rshackelford@strongtie.com)
2015 International Building Code
Revise as follows:
2304.12.2.2 Posts or columns. Posts or columns supporting permanent structures and supported by a concrete or masonry
slab or footing that is in direct contact with the earth shall be of naturally durable or preservative-treated wood.
Exception: Posts or columns that are not exposed to the weather without adequate protection as specified in Section
2304.12.2.3, or are located in basements or cellars, and are supported by concrete piers or metal pedestals projected
projecting at least 1 inch (25 mm) above the slab or deck and 8 inches (203 mm) above exposed earth, and are separated
therefrom by an impervious moisture barrier.
Reason: The purpose of this code change is to return the text of this section to be more closer to the text that existed in the
2000-2012 IBC, without creating a conflict with Section 2304.12.2.3.
For the 2015 IBC, the American Wood Council did a major re-write of 2304.12 on Protection against decay and termites. As
part of that, they completely changed the meaning of this section by adding the word "not" to the first sentence of the
exception.
From 2000 to 2102, this exception has read "Posts and columns that are either exposed to the weather or located in basements
or cellars, supported by concrete piers or metal pedestals projected at least 1 inch (25 mm) above the slab or deck and 6
inches (152 mm) above exposed earth, and are separated therefrom by an impervious moisture barrier."
2000 and 2003 IBC: Section 2304.11.2.6
2006, 2009, and 2012 IBC: Section 2304.11.2.7.
The AWC code change that was accepted was S268-12. Its only statement about this section was that "The first exception was
worded incorrectly and would seem to exempt exposed wood from protection; the proposed wording is a fix." I am not sure you
can say definitively that this was worded incorrectly since it was exactly this way in 5 editions of the IBC from 2000 to 2012.
Another AWC code change that was disapproved, S271-12, made a similar change, and noted that as written this section
conflicts with current 2304.12.2.3, Suporting member for permanent appurtanences. The only conflict is that section
states that naturally durable or preservative-treated wood must be utilized "where such members are exposed to the weather
without adequate protection from a roof, eave, overhang, or other covering to prevent moisture or water accumulation on the
surface or at joints between members."
This seems to be a reasonable requirement, and describes well what is considered to be "exposed". However, the language in
2304.12.2.2 now simply says "not exposed to the weather", which could easily be interpreted to exempt any outdoor wood
member.
So this proposeal attempts to better define exposed to the weather by referencing the clearer description in 2304.12.2.3.
A second modificaiton changes "projected" to "projecting", which sounds like it better describes the situation. Projected sounds
like something you do to a film.
A third modification reinstates the word "therefrom" because it seems to improve the meaning.

Cost Impact: Will not increase the cost of construction
No cost impact. Possible cost savings.
This proposal may allow the use of non-treated or non-naturally durable wood where it is protected from moisture by a covering
above to prevent moisture or water accumulation and is supported by a 1" pedestal. The option remains to use durable or
treated wood and not use the base with 1" pedestal.

S278-16 :
2304.12.2.2SHACKELFORD13246
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
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2304.12.2.2 Posts or columns. Posts or columns supporting permanent structures and supported by a concrete or masonry slab
or footing that is in direct contact with the earth shall be of naturally durable orpreservative-treated wood.
Exception: Posts or columns that meet all of the following:
1. Are not exposed to the weather, or are protected by a roof, eave, overhang, or other covering if exposed to the
weather, and
Exception: Posts or columns that are exposed to the weather without adequate protection as specified in Section
2304.12.2.3, or are located in basements or cellars, and are supported by concrete piers or metal pedestals projecting at least
1 inch (25 mm) above the slab or deck and 8 inches (203 mm) above exposed earth, and are separated therefrom by an
impervious moisture barrier.
2. Are supported by concrete piers or metal pedestals projecting at least 1 inch (25 mm) above the slab or deck and are
separated from the concrete pier by an impervious moisture barrier, and
3. Are located at least 8 inches (203 mm) above exposed earth.
Committee Reason: The rewording of the exception for posts and columns is an improvement that explains when and how to
provide protection for posts supported on concrete or masonry. The modification reformats the exception as a list so that will be
easier to understand.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests
Disapprove.
Commenter's Reason: Adequately protecting exposed wood elements from moisture is crucial to producing a structure that
will provide for the public safety and also provide satisfactory property protection. Wood elements located under a roof, eave,
overhang or other covering are not necessarily protected from the weather, potentially allowing water to accumulate at the base
of wood elements. Adequately protecting such elements requires the use of naturally durable or preservative-treated wood as
currently specified in the IBC.
S278-16
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S279-16
IBC: 2304.12.2.5.
Proposed Change as Submitted
Proponent : Dennis Richardson, American Wood Council, representing American Wood Council (drichardson@awc.org)
2015 International Building Code
Revise as follows:
2304.12.2.5 Supporting members for permeable floors and roofs. Wood structural members that support moisturepermeable floors or roofs that are exposed to the weather, such as concrete or masonry slabs, shall be of naturally durable or
preservative-treated wood unless separated from such floors or roofs by an impervious moisture barrier. The impervious
moisture barrier system protecting the structure supporting floors shall include elements providing positive drainage of water
that infiltrates the moisture-permeable floor topping.
Reason: A key functional requirement of impervious moisture barrier systems installed under a permeable floor system
exposed to water are elements that provide for drainage of any water making it's way through the permeable floor system.
Without a properly functioning method to transport this water out, the floor assembly can stay saturated for very long periods of
time possibly contributing to premature failure. This code proposal creates a requirement for impervious moisture barrier
systems protecting the structure, supporting a floor, to provide a mechanism for the water to drain out.
Cost Impact: Will increase the cost of construction
Drainage elements between the permeable floor slab and impervious barrier are commonly called for and installed by many
practitioners and will not change the cost of construction in those cases. However in cases where no method to provide
positive drainage is currently provided, this proposal will increase the cost of construction.
S279-16 :
2304.12.2.5RICHARDSON12652
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The proposed language on impervious moisture barriers is not clear enough for the building offical to
enforce. The requirement for "elements providing positive drainage" should be clarified. The committee recognizes that this
proposal would address a serious issue that needs to be dealt with and a public comment is encouraged to address the
committee's concerns.
Assembly Motion:
Online Vote Results:
Support: 40.07% (107) Oppose: 59.93% (160)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Dennis Richardson, representing American Wood Council (drichardson@awc.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2304.12.2.5 Supporting members for permeable floors and roofs. Wood structural members that support moisturepermeable floors or roofs that are exposed to the weather, such as concrete or masonry slabs, shall be of naturally durable or
preservative-treated wood unless separated from such floors or roofs by an impervious moisture barrier. The impervious
moisture barrier system protecting the structure supporting floors shall include elements providing provide positive drainage of
water that infiltrates the moisture-permeable floor topping.
Commenter's Reason: This existing code section applies when wood (that is not preservative-treated or naturally durable)
supports moisture-permeable floors or roofs exposed to weather such as concrete or masonry slabs.
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When such assemblies are a roof, and there is a leak in the impervious barrier, the occupants typically know about it and
repairs are made. When the assembly supports a walking surface such as a balcony, there may be no early warning of a leak
or decay because any leak may be located over unoccupied areas outside of the structure building envelope so the leak
remains undetected.
Balcony structure performance is critical because they may see substantial loading when the balcony is occupied by several
persons and balconies can be located several stories above grade. Structural failure of a balcony can result in multiple serious
injuries or deaths.
In this code section, the existing requirement calls for separation by an impervious moisture barrier when the supporting wood
is not preservative-treated or naturally durable. The term "impervious moisture barrier" is not defined in the code but really
describes the required performance of the barrier. One bit of testimony during the Committee Action Hearing was existing
language in 2304.12.2.5 may be unclear as it currently exists.
Other code changes affecting balconies were approved at the Committee Action Hearing:
ADM77-16 requires detailing on plans of all elements of the impervious moisture barrier system (including manufacturer's
instructions when applicable) if the impervious moisture barrier option is used.
ADM87-16 requires inspection of all elements of the impervious moisture barrier system or special inspection can be utilized at
the option of the code official.
S85-16 increased the live load for balconies to be consistent with live load requirements in ASCE-7.
S289-16 was disapproved on a close vote decided by the Chair. In their reason statement the Committee acknowledged this
proposal would address a serious issue that needs to be dealt with and a public comment is encouraged to address the
committee's concerns.
Early initial approaches to this code change as well as ADM77-16 and ADM87-16 were to include a comprehensive list of the
various elements that might make up an impervious moisture barrier system. The proponent of these code changes received
substantial feedback not to include a laundry list of possible elements that commonly make up these systems as the elements
are not always the same for different systems and configurations. That logic was supported by the committee with the approval
of ADM 77-16 and ADM 87-16.
Since the initial Group B code change deadline, an article by Joeseph Lstiburek has been published in the ASHRAE Journal.
The unedited version can be found on the author's website at the following link:
http://buildingscience.com/documents/building-science-insights/bsi-093-all-decked-out
(http://buildingscience.com/documents/building-science-insights/bsi-093-all-decked-out)
Two key concepts covered in this document is the need to provide slope, and when the traffic surface is permeable (like a
concrete or masonry surface), then "it is critical that a drainage layer or space is provided immediately above the waterproofing
layer." The article gives additional emphasis to the word "critical".
Without slope and a way for the water to get out, the impervious moisture barrier can be subject to constant attack by water
that infiltrates the moisture permeable topping slab in a wet environment.
This concept is similar to a weep screed that provides a path for water to get out of the wood wall covered with plaster. Without
an effective functioning weep screed there can be substantial water damage leading to the decay of the structural elements.
Because the overall code section is performance based, it is not possible to write a cookbook method to address this from a
design standpoint. Articles such as the one linked to this reason statement do help the designer with some guidance as do
manufacturer's instructions and recommendations. The key point though is just as with a weep screed, there needs to be
positive drainage for moisture to get out.
There may be time to fully to address concerns of the existing language found in Section 2304.12.2.5 for the 2021 IBC code
cycle. That is outside of the scope of the public comment process. Since existing language will be in place for at least three
more years, this public comment at least makes it clear to designers of the need to consider and provide positive drainage of
water that infiltrates the moisture permeable floor topping.
As the committee said this is a serious issue in the code that needs to be dealt with.
Information on this and other code change proposals by American Wood Council may be found at the following web address:
www.woodcode.org (http://www.woodcode.org) .

S279-16
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S296-16
IBC: 2407.1.1.
Proposed Change as Submitted
Proponent : Jonathan Siu, City of Seattle Department of Construction & Inspections, representing Washington Association of
Building Officials Technical Code Development Committee (jon.siu@seattle.gov)
2015 International Building Code
Revise as follows:
2407.1.1 Loads. The panels and their support system shall be designed to withstand the loads specified in Section 1607.8. A
design , using a safety factor of four shall be used for safety.
Reason: The purpose of this proposal is to return the code language to well-recognized terms, and eliminate terms that have
no meaning to the engineers that will be performing the designs of these panels and supports.
In the last cycle, proposal S300-12 was Approved as Submitted at the Final Action Hearings. That proposal substituted the
phrase, "design factor...for safety" for "safety factor." The latter is a well-recognized engineering term, whereas the former is
not. Unfortunately, there was no opportunity at the FAH to make any changes to the proposal, editorial or otherwise.
This proposal does not change the meat of the code or the intent of S300-12, but is an editorial change that will be more
understandable to the engineering community who will be responsible for these designs.

Cost Impact: Will not increase the cost of construction
This is an editorial change to clarify the code. It does not change any requirements of the code, and therefore, has no cost
impact.
S296-16 :
2407.1.1SIU11093
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: approval is consistent with action taken on S295-16.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Jonathan Siu, representing City of Seattle Department of Construction and Inspections
(Jon.Siu@seattle.gov) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2407.1.1 Loads. The panels and their support system shall be designed to withstand the loads specified in Section 1607.8, .
Glass guard elements shall be designed using a safety factor of four.
Commenter's Reason: This public comment corrects the original proposal, and clarifies to which elements in a glass guard
system the safety factor of 4 is to be applied. The proposed change was intended to be purely editorial. However, as written
by the proponent and approved by the Committee, the proposal incorrectly made clear the safety factor was to be applied to
the structural elements supporting the glass guard elements.
A safety factor of 4 is necessary for glass elements because it is known there can be an extreme variation in structural
properties for glass. Any small defect can cause the glass to fail prematurely--something that is not desireable for an element
that is supposed to keep a person from falling. However, it is not necessary to design the non-glass guard elements for same
safety factor, since their structural properties are much more predictable. For those non-glass elements, normal safety factors
built into their structural design parameters would be adequate. We do not believe it is the intent of the code to penalize
other structural elements of guards, just because they are supporting glass. It is to be noted that if the supports for a glass
guard system (top rail, connections, etc.) are required to be designed for a safety factor of 4, it will be extremely difficult to
comply with the code.
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S299-16
IBC: 2506.2, 2507.2.
Proposed Change as Submitted
Proponent : Bonnie Manley, AISI, representing American Iron and Steel Institute (bmanley@steel.org)
2015 International Building Code
Revise as follows:
TABLE 2506.2
GYPSUM BOARD AND GYPSUM PANEL PRODUCTS MATERIALS AND ACCESSORIES
MATERIAL
STANDARD
Accessories for gypsum board
ASTM C1047
Adhesives for fastening gypsum board
ASTM C557
Cold-formed steel studs and track, structural
AISI S240S200 and ASTM C 955, Section 8
Cold-formed steel studs and track, nonstructural
AISI S220 and ASTM C 645, Section 10
Elastomeric joint sealants
ASTM C 920
Fiber-reinforced gypsum panels
ASTM C 1278
Glass mat gypsum backing panel
ASTM C 1178
Glass mat gypsum panel 5
ASTM C 1658
Glass mat gypsum substrate
ASTM C 1177
Joint reinforcing tape and compound
ASTM C 474; C 475
Nails for gypsum boards
ASTM C 514, F 547, F 1667
Steel screws
ASTM C 954; C 1002
Standard specification for gypsum board
ASTM C 1396
Testing gypsum and gypsum products
ASTM C 22; C 472; C 473
TABLE 2507.2
LATH, PLASTERING MATERIALS AND ACCESSORIES
MATERIAL
STANDARD
Accessories for gypsum veneer base
ASTM C1047
Blended cement
ASTM C595
Exterior plaster bonding compounds
ASTM C932
Cold-formed steel studs and track, structural
AISI S240S200 and ASTM C 955, Section 8
Cold-formed steel studs and track, nonstructural
AISI S220 and ASTM C 645, Section 10
Hydraulic cement
ASTM C 1157; C 1600
Gypsum casting and molding plaster
ASTM C 59
Gypsum Keene's cement
ASTM C 61
Gypsum plaster
ASTM C 28
Gypsum veneer plaster
ASTM C 587
Interior bonding compounds, gypsum
ASTM C 631
Lime plasters
ASTM C 5; C 206
Masonry cement
ASTM C 91
Metal lath
ASTM C 847
Plaster aggregates
ASTM C 35; C 897
Sand
ASTM C 35
Perlite
ASTM C 35
Vermiculite
Plastic cement
ASTM C 1328
Portland cement
ASTM C 150
Steel screws
ASTM C 1002; C 954
Welded wire lath
ASTM C 933
Woven wire plaster base
ASTM C 1032
Reference standards type: This contains both new and updated standards
Add new standard(s) as follows:
AISI S200—12, North American Standard for Cold-Formed Steel Framing-General Provisions, 2012, 2203.1, 2203.2, 2211.1,
Table 2603.12.1,Table 2603.12.2
AISI S240, North American Standard for Cold-Formed Steel Structural Framing, 2015
Update the following existing reference:
AISI S220-1115, North American Standard for Cold-Formed Steel Framing -- Nonstructural Members, 2015
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Reason: This proposal is one in a series adopting the latest generation of AISI standards for cold-formed steel. This particular
proposal focuses on Chapter 25 by incorporating a reference to the new cold-formed steel structural framing standard – AISI
S240. Additionally, it amends existing language to reflect updates made to the existing cold-formed steel nonstructural framing
standard – AISI S220. The update to AISI S220 is being handled through the administrative update process. Both standards
are published and available for a free download at: www.aisistandards (http://www.aisistandards/).org.
The new standard, AISI S240, North American Standard for Cold-Formed Steel Structural Framing, addresses requirements
for construction with cold-formed steel structural framing that are common to prescriptive and engineered light frame
construction. This comprehensive standard was formed by merging the following AISI standards:
AISI S200, North American Standard for Cold-Formed Steel
AISI S210, North American Standard for Cold-Formed Steel
AISI S211, North American Standard for Cold-Formed Steel
AISI S212, North American Standard for Cold-Formed Steel
AISI S213, North American Standard for Cold-Formed Steel
AISI S214, North American Standard for Cold-Formed Steel

Framing-General Provisions
Framing–Floor and Roof System Design
Framing–Wall Stud Design
Framing–Header Design
Framing– Lateral Design
Framing–Truss Design

Consequently, AISI S240 supersedes all previous editions of the above mentioned individual AISI standards.
The updated 2015 edition of AISI S220, North American Standard for Cold-Formed Steel Framing—Nonstructural Members,
continues to address requirements for construction with nonstructural members made from cold-formed steel. This standard
provides an integrated treatment of Allowable Strength Design (ASD), and Load and Resistance Factor Design (LRFD). This is
accomplished by including the appropriate resistance factors (φ) for use with LRFD, and the appropriate factors of safety (Ω)
for use with ASD. The following major revisions were made in the 2015 edition:
Performance requirements for screw penetration were added in Section A6.6.
Referenced documents in Section A7 were updated.
Errata in Section B1(b) was fixed; i.e., "using βo = 1.6" was added.
Testing requirements were expanded in Section F1 to reference the new AISI S916 Test Standard, when required to
determine the strength and stiffness of composite nonstructural interior partition wall assemblies.
Testing requirements were added in Section F2 to reference the new AISI S915 Test Standard, when required to
determine the strength and deformation behavior of bridging connectors.
Testing requirements for screw penetration were added in Section F3, and the test method was added in Appendix 1.
Both Table 2506.2 and Table 2507.2 previously referenced AISI S200 for cold-formed steel structural framing. This reference is
updated to AISI S240. Additionally, the screw penetration test, which was previously referenced from ASTM C955 Section 8 for
the "cold-formed steel studs and track, structural" entry, is recommended for deletion in both tables. Upon review, the AISI
Committee on Framing Standards, which is responsible for developing the provisions of AISI S240, determined that the test
procedure was not really applicable to structural members.
Additionally, in both Table 2506.2 and Table 2507.2, the screw penetration test, which was previously referenced from ASTM
C645 Section 10 for the "cold-formed steel studs and track, nonstructural" entry, has been incorporated into the 2015 edition of
AISI S220 and is, therefore, recommended for deletion in both tables.

Cost Impact: Will increase the cost of construction
This code change proposal adopts the latest industry standards for cold-formed steel. At this time, it is difficult to anticipate
how cost of construction will be fully impacted, other than to note that some of the additional costs will be offset by new
efficiencies in the design and installation of cold-formed steel.
Analysis: A review of the standard(s) proposed for inclusion in the code, AISI S240, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S299-16 : TABLE
2506.2MANLEY12122
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This code change updates and substitutes the latest AISI material standards for light-gage steel framing
applications for gypsum panel products.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Mike Fischer, Kellen, representing The Gypsum Association (mfischer@kellencompany.com) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
TABLE 2506.2
GYPSUM BOARD AND GYPSUM PANEL PRODUCTS MATERIALS AND ACCESSORIES
MATERIAL
STANDARD
Accessories for gypsum board
ASTM C1047
Adhesives for fastening gypsum board
ASTM C557
Cold-formed steel studs and track, structural
AISI S240 and ASTM C 955, Section 8
Cold-formed steel studs and track, nonstructural
AISI S220 and ASTM C 645, Section 10
Elastomeric joint sealants
ASTM C 920
Fiber-reinforced gypsum panels
ASTM C 1278
Glass mat gypsum backing panel
ASTM C 1178
Glass mat gypsum panel 5
ASTM C 1658
Glass mat gypsum substrate
ASTM C 1177
Joint reinforcing tape and compound
ASTM C 474; C 475
Nails for gypsum boards
ASTM C 514, F 547, F 1667
Steel screws
ASTM C 954; C 1002
Standard specification for gypsum board
ASTM C 1396
Testing gypsum and gypsum products
ASTM C 22; C 472; C 473
Commenter's Reason: The original proposal replaces AISI S200 with newly completed AISI S240-15. The Gypsum
Association members support the inclusion of the revised standards, but want to retain the current ASTM referenced standards,
ASTM C645 and ASTM C955. The proponent's reason statement indicates AISI S220 incorporates the requirements for
fastener penetration of the current version of ASTM C645, but the Gypsum Association is concerned that future versions of
both standards may not be aligned, and that the IBC should retain both.
The reason statement justifies the removal of the current reference to ASTM C955, Section 8, because "it was the consensus
of the AISI Committee on Framing Standards that the screw penetration test was not necessary for loadbearing CFS framing
members. The basis of the determination is that the test never produced a failed result for the thickness of members used in
structural framing applications."
The Gypsum Association is concerned that removing the screw penetration requirements in ASTM C955 could have an
adverse effect on the performance of gypsum fasteners, resulting in screw spin-outs and additional penetrations in the boards,
which can compromise the integrity of the boards.

S299-16
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S301-16
IBC: 2510.6, 2510.6.1 (New).
Proposed Change as Submitted
Proponent : Jay Crandell, ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jcrandell@aresconsulting.biz)
2015 International Building Code
Revise as follows:
2510.6 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section 1404.2 and, where applied
over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least equivalent to
two layers of water-resistive barrier complying with ASTM E 2556, Type I. The individual layers shall be installed independently
such that each layer provides a separate continuous plane and any flashing (installed in accordance comply with Section
1405.4) intended to drain to the water-resistive barrier is directed between the layers 2510.6.1.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of a water-resistive barrier complying with ASTM E 2556, Type II and is separated from the stucco by
an intervening, substantially nonwater-absorbing layer or drainage space.
Add new text as follows:
2510.6.1 Application over wood-based sheathing Water-resistive barrier applications over wood-based sheathing shall
comply with one of the following:
1. Two layers of Grade D paper complying with ASTM E2556, Type 1, installed independently such that each layer
provides a separate continuous plane in accordance with Section 1404.2 and any flashing intended to drain to the
water-resistive barrier is directed between the layers.
2. One layer of Grade D paper complying with ASTM E2556, Type II, installed in accordance with Section 1404.2 and
separated from the stucco by an intervening, substantially non-water-absorbing layer or drainage space with any
flashing intended to drain to the water-resistive barrier directed between the layers or into the drainage space.
3. One layer of an approved water-resistive barrier material with a water resistance not less than one layer of Grade D
paper complying with ASTM E 2556, Type II, and installed in accordance with the manufacturer's installation
instructions. The approved water-resistive barrier material shall be separated from the stucco by an intervening,
substantially non-water-absorbing layer or drainage space with any flashing intended to drain to the water-resistive
barrier directed between the layers or into the drainage space.
Reason: This proposal improves the clarity and enforceability of this secion of code by clarifying general requirements
(Section 2510.6) and transparently distinguishing the three options for materials and methods associated with water-resistive
barrier applications over wood-based sheathing (new Section 2510.6.1). In addition, the building science intent of the code is
improved by removing an exclusionary and problematic specification of a "vapor permeable" water resistive barrier (WRB). The
exclusive specificadtion of "vapor permeable" conflicts with the ability to use a vapor permeable or non-vapor permeable WRB
when it is properly coordinated with the vapor retarder provisions of Section 1405.3. For example, in warm/humid climates it is
actually preferrable to have a lower vapor permeance (non-vapor permeable) WRB on the exterior behind the stucco to mitigate
excessive inward vapor drives and moisture movement. In cold climates, it is also possible to apply provisions of Section
1405.3.2 (Class III vapor retarder) or Section 1405.3.1 (Class I or II vapor retarder) with an appropriate amount of exterior
continuous insulation to allow the use of a lower vapor permeance (non-vapor permeable) WRB. Thus, the code appropriately
permits the use of vapor permeable and non-vapor permeable WRB materials when properly coordinated with use of vapor
retarders in Section 1405.3.
Finally, the specific recognition of Grade D paper in coordination with reference to the ASTM E2556 standard is restored since
the ASTM E2556 standard addresses not only Grade D paper, but also other approved materials that are not necessarily
equivalent to traditional Grade D paper, thus potentially obscuring requirements for other approved materials in regard to
equivalent installed water penetration resistance and maximum permeance (both of which are not addressed in ASTM E2556).

Cost Impact: Will not increase the cost of construction
The proposal primarily clarifies existing requirements and provides additional options for WRB selection.
S301-16 : 2510.6CRANDELL12539
Public Hearing Results
Committee Action:
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Committee Reason: The committee believes that rather than being primarily editorial this proposal would actually change
requirements. In addition the committee acknowledged the testimony stating that the proposal will increase the cost of construction.
There is also a concern that the added wording, "....non-water absorbing layer or drainage space with any flashing intended to
drain........", would be confusing and it is not clear that why it is needed since there already is an exception that is based on
providing equivalency.
Assembly Motion:
Online Vote Results:
Support: 18.62% (46) Oppose: 81.38% (201)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Proponent : Jay Crandell, P.E., ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz) requests Approve as Submitted.
Commenter's Reason: This proposal was not understood correctly by the structural committee. It was intended to be both
editorial and technical. From an editorial perspective it improves the format and clarity of the existing requirements in the code.
From a technical perspective, it removes an exclusionary specification in the code. This was explained in the original reason
statement for the proposal which also serves as the rational and justification for this PC. The language that the committee
considered confusing is already in the code and this proposal does not bring any new confusion to its use. For these reasons,
we are requesting approval as submitted.
S301-16
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S302-16
IBC: 2510.6.
Proposed Change as Submitted
Proponent : Jay Crandell, representing Foam Sheathing Committee of the American Chemistry Council
(jcrandell@aresconsulting.biz)
2015 International Building Code
Revise as follows:
2510.6 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section 1404.2 and, where applied
over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least equivalent to
two layers of water-resistive barrier complying with ASTM E 2556, Type I. The individual layers shall be installed independently
such that each layer provides a separate continuous plane and any flashing (installed in accordance with Section 1405.4)
intended to drain to the water-resistive barrier is directed between the layers.
Exceptions:
Exception:1. Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal
to or greater than that of a water-resistive barrier complying with ASTM E 2556, Type II and is separated from the stucco
by an intervening, substantially nonwater-absorbing layer or drainage space.
2. Where the water-resistive barrier is applied over vapor permeable or wood-based sheathing in Climate Zones 1A, 2A,
3A, 4A, 5A, and 4C in accordance with Chapter 3 of the International Energy Conseration Code, the water-resistive
barrier shall have a water vapor permeance of not less than 10 perms in accordance with ASTM E96 (Method A) to
minimize inward moisture movement. Alternatively, a ventilated air space shall be provided between the stucco and waterresistive barrier.
Reason: In many climates, having a vapor permeable WRB that is too vapor permeable (i.e., > 10 perms) can result in
significant solar-driven inward moisture movement into and through the exterior sheathing and farther into the wall assembly
(e.g., to the interior vapor retarder or interior finishes), causing significantly increased risk of moisture damage and mold. This
concern is particularly relevant to Section 2510.6 which deals with conventional stucco -- a moisture storage ("reservoir")
cladding. Consequently, a new exception is provided to address this problem and is based on consistent findings and
recommendations from several studies including Derome (2010), Wilkinson, et al. (2007), BSC (2005), and Lepage and
Lstiburek (2013). Key findings and recommendations from these studies also are summarized in ABTG (2015). It is also
important to note that this proposal does NOT eliminate the use of WRB materials of greater than 10 perms in the stated
conditions because an alternative allows for use of a ventilated air space to avoid the 10 perm limitation.
Bibliography: ABTG (2015). "Assessment of Water Vapor Control Methods for Modern Insulated Light-Frame Wall
Assemblies", Research Report No. ABTG-1410-03, Applied Building Technology Group, LLC,
http://www.appliedbuildingtech.com/rr/1410-03
BSC (2005). Healthy and Affordable Housing: Practical Recommendations for Building, Renovating and Maintaining Housing.
Prepared for the U.S. Department of Housing and Urban Development and Building America Program of the U.S. Department
of Energy, Building Science Corporation, www.buildingscience.com
Derome, D. (2010). The nature, significance and control of solar-driven water vapor diffusion in wall systems -- synthesis of
Research Project RP-1235, ASHRAE Transactions, January 2010. www.ashrae.org
Lepage, R. and Lstiburek, J. (2013). Moisture Durability ith Vapor-Permeable Insulating Sheathing, U.S. DOE, Building
Technologies Office, www.osti.gov/bridge
Wilkinson, J. Ueno, K., DeRose, D., Straube, J.F. and Fugler, D. (2007). Understanding Vapour Permeance and Condensation
in Wall Assemblies, 11th Canadian Conference on Building Science and Technology, Banff, Alberta

Cost Impact: Will not increase the cost of construction
The proposal provides limitations that may affect some product choices (or cladding detailing) under specified conditions of
use, but options remain available for all WRB types and many are unaffected.
S302-16 : 2510.6CRANDELL12547
Public Hearing Results
Committee Action:

Approved as Modified

Modification:
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2510.6 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section 1404.2 and, where applied over
wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least equivalent to two layers
of water-resistive barrier complying with ASTM E 2556, Type I. The individual layers shall be installed independently such that
each layer provides a separate continuous plane and any flashing (installed in accordance with Section 1405.4) intended to drain
to the water-resistive barrier is directed between the layers.
Exceptions:
1. Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to or greater
than that of a water-resistive barrier complying with ASTM E 2556, Type II and is separated from the stucco by an intervening,
substantially nonwater-absorbing layer or drainage space.
2. Where the water-resistive barrier is applied over vapor permeable or wood-based sheathing in Climate Zones 1A, 2A, or
3A, 4A, 5A, and 4C in accordance with Chapter 3 of the International Energy Conseration Code, the water-resistive barrier
shall have a water vapor permeance of not more than 10 perms in accordance with ASTM E96 (Method A) to minimize inward
moisture movement. Alternatively, a ventilated air space shall be provided between the stucco and water-resistive barrier.
Committee Reason: This proposal adds an option to address inward moisture drive issues in various climate zones. It also
provides the universal solution of providing a vented air space. The modification eliminates an arbitrary limit on vapor permeance
and limits the climate zones where it applies.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com) requests
Disapprove.
Commenter's Reason: I am concerned about the structure of the code language in this proposal. An additional requirement
is included as an exception and, therefore, may create confusion. Is exception 2 required in climate zones 1A, 2A and 3A? Or
can you use your choice of the charging language provisions, exception 1 or exception 2? As written I believe the provision will
add confusion to the code and be a barrier to enforcement.

S302-16
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S303-16
IBC: 2510.6.
Proposed Change as Submitted
Proponent : Laverne Dalgleish, Building Professionals, representing Building Professionals
(ldalgleish@buildingprofessionals.com)
2015 International Building Code
Revise as follows:
2510.6 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section 1404.2 and, where applied
over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least equivalent to
two layers of water-resistive barrier complying with ASTM E 2556, Type I. The individual layers shall be installed independently
such that each layer provides a separate continuous plane and any flashing (installed in accordance with Section 1405.4)
intended to drain to the water-resistive barrier is directed between the layers.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of a water-resistive barrier complying with ASTM E 2556, Type II and is separated from the stucco by
an intervening, substantially nonwater-absorbing layer or , drainage space or material complying with ASTM E2925.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM E2925 - 14 Standard Specification for Manufactured Polymeric Drainage and Ventilation Materials used to Provide a
Rainscreen Function
Reason: Material complying with ASTM E2925 provides a minimum drainage space and provides a test method for the
material to confirm the drainage space.
Cost Impact: Will not increase the cost of construction
As this addition is only one of the three options available, the cost of costruction will not increase.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASTM E2925, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S303-16 : 2510.6DALGLEISH13099
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: There are concerns that the proposed referenced standard might allow "gaming" and that it is missing
performance criteria so the proposal would have to define that,
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Laverne Dalgleish, Building Professionals, representing Building Professionals
(ldalgleish@buildingprofessionals.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: The concern raised at the Group B Hearings was that the standard referenced (ASTM E2925) listed
specific requirements for both the substrate and the water resistive barrier in the construction of the test specimen. This
standard is currently being modified to make the requirements generic both for the substrate and for the water resistive barrier.
The ASTM E2925 standard originally stated;
This will now state;
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"A.1.2.1 The test specimen shall be 1200 mm by 2400 mm constructed from 50 mm by 100 mm (nominal) framing for the
perimeter framing with two vertically studs every 400 mm on center across the 1200 mm leg, have a typical substrate used in
building construction installed on one side of the wood framing which is then covered with a water resistive barrier (WRB) that it
is seamless and continuous."
With the modified requirements in the standard, any substrate and any water resistive barrier is acceptable to be used in
constructing the mockup.

Analysis: The proposed modification to this code change proposal includes update of the year edition of standard ASTM
E2925 from -14 to -16. CP28, Section 3.6.3.1 and newly referenced standard "shall be completed and readily available prior
to the Public Comment Hearing based on the cycle of code development which includes the code change proposal."
Therefore, the proponent is required to provide information verifying that the standard ASTM E2925-16 is completed and
readily available at the time of the public comment hearings.
S303-16
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S304-16
IBC: 2510.6.
Proposed Change as Submitted
Proponent : Laverne Dalgleish, Building Professionals, representing Building Professionals
(ldalgleish@buildingprofessionals.com)
2015 International Building Code
Revise as follows:
2510.6 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section 1404.2 and, where applied
over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least equivalent to
two layers of water-resistive barrier complying with ASTM E 2556, Type I. The individual layers shall be installed independently
such that each layer provides a separate continuous plane and any flashing (installed in accordance with Section 1405.4)
intended to drain to the water-resistive barrier is directed between the layers.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of a water-resistive barrier complying with ASTM E 2556, Type II and is separated from the stucco by
an intervening, substantially nonwater-absorbing layer or drainage space. ;
a. ASTM E 2556, Type II and is separated from the stucco by an intervening, substantially nonwater-absorbing layer or
drainage space, or
b. ASTM E2556, Type I and is seperated from the stucco by an intervening, drainage space provided by materials
complying with ASTM E2925.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
ASTM E2925 - 14 Standard for Manufcatured Polymeric Drainage and Ventilation Materials used to Provide a Rainscreen
Function
Reason: Materials complying with ASTM E2925 provide a minimum drainage and ventilation space. By having a material
specification, test methods are identified to be able to identify materials than meet the specification
Cost Impact: Will not increase the cost of construction
As there is three options, the cost of construction will not increase. Using materials that comply with ASTM E2925 allows you
to use a Type I water resistive barrier which is not as costly as a Type II.
Analysis: A review of the standard(s) proposed for inclusion in the code, ASTM E2925, with regard to the ICC criteria for
referenced standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.
S304-16 : 2510.6DALGLEISH13115
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Similar to disapproval of S303-16. The proposed reference standard has no acceptance criteria. There was
no justification provided for changing the type of water-reisistive barrier. The proposed Type I is 10 minute paper, so this is possibly
reducing the water-resistant nature of the assembly.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Laverne Dalgleish, Building Professionals, representing Building Professionals
(ldalgleish@buildingprofessionals.com) requests Approve as Modified by this Public Comment.
Modify as Follows:
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: The concern raised at the Group B Hearings was that the standard referenced (ASTM E2925) listed
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specific requirements for both the substrate and the water resistive barrier in the construction of the test specimen. This
standard is currently being modified to make the requirements generic both for the substrate and for the water resistive barrier.
The ASTM E2925 standard originally stated;
"A1.2.1 Construct one 1200 mm by 2400 mm test wall assembly comprised of 50 mm by 100 mm (nominal) perimeter framing
and 50 mm by 100 mm (nominal) framing vertically at 400 mm on center. Install a wood panel of 11 mm oriented strand board
(OSB) to the framing and fasten with 10d fasteners at 200 mm on center. Install a water resistive barrier (WRB) complying with
Specification E2556/E2556M on the OSB in a seamless, continuous manner."
This will now state;
"A.1.2.1 The test specimen shall be 1200 mm by 2400 mm constructed from 50 mm by 100 mm (nominal) framing for the
perimeter framing with two vertically studs every 400 mm on center across the 1200 mm leg, have a typical substrate used in
building construction installed on one side of the wood framing which is then covered with a water resistive barrier (WRB) that it
is seamless and continuous."
With the modified requirements in the standard, any substrate and any water resistive barrier is acceptable to be used in
constructing the mockup. The proposal has been modified to simply add ASTM E2925 material as an alternative to the two
other exceptions.

Analysis: The proposed modification to this code change proposal includes update of the year edition of standard ASTM
E2925 from -14 to -16. CP28, Section 3.6.3.1 and newly referenced standard "shall be completed and readily available prior
to the Public Comment Hearing based on the cycle of code development which includes the code change proposal."
Therefore, the proponent is required to provide information verifying that the standard ASTM E2925-16 is completed and
readily available at the time of the public comment hearings.
Public Comment 2:
Proponent : Laverne Dalgleish, representing Building Professionals (ldalgleish@airbarrier.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
2510.6 Water-resistive barriers. Water-resistive barriers shall be installed as required in Section 1404.2 and, where applied
over wood-based sheathing, shall include a water-resistive vapor-permeable barrier with a performance at least equivalent to
two layers of water-resistive barrier complying with ASTM E 2556, Type I. The individual layers shall be installed independently
such that each layer provides a separate continuous plane and any flashing (installed in accordance with Section 1405.4)
intended to drain to the water-resistive barrier is directed between the layers.
Exception: Where the water-resistive barrier that is applied over wood-based sheathing has a water resistance equal to
or greater than that of a water-resistive barrier complying with; ASTM E 2556, Type II and is separated from the stucco by
an intervening, substantially nonwater-absorbing layer or drainage space, or a material complying with ASTM E2925.
a. ASTM E 2556, Type II and is separated from the stucco by an intervening, substantially nonwater-absorbing layer or
drainage space, or
b. ASTM E2556, Type I and is seperated from the stucco by an intervening, drainage space provided by materials
complying with ASTM E2925.
Reference standards type: This reference standard is new to the ICC Code Books
Add new standard(s) as follows:
Commenter's Reason: The concern raised at the Group B Hearings was that the standard referenced (ASTM E2925) listed
specific requirements for both the substrate and the water resistive barrier in the construction of the test specimen. This
standard is currently being modified to make the requirements generic both for the substrate and for the water resistive barrier.
The ASTM E2925 standard originally stated;
"A1.2.1 Construct one 1200 mm by 2400 mm test wall assembly comprised of 50 mm by 100 mm (nominal) perimeter framing
and 50 mm by 100 mm (nominal) framing vertically at 400 mm on center. Install a wood panel of 11 mm oriented strand board
(OSB) to the framing and fasten with 10d fasteners at 200 mm on center. Install a water resistive barrier (WRB) complying with
Specification E2556/E2556M on the OSB in a seamless, continuous manner."
This will now state;
"A.1.2.1 The test specimen shall be 1200 mm by 2400 mm constructed from 50 mm by 100 mm (nominal) framing for the
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perimeter framing with two vertically studs every 400 mm on center across the 1200 mm leg, have a typical substrate used in
building construction installed on one side of the wood framing which is then covered with a water resistive barrier (WRB) that it
is seamless and continuous."
With the modified requirements in the standard, any substrate and any water resistive barrier is acceptable to be used in
constructing the mockup.
The proposal has also been modified to simply add ASTM E2925 material as a third exception.

Analysis: The proposed modification to this code change proposal includes update of the year edition of standard ASTM
E2925 from -14 to -16. CP28, Section 3.6.3.1 and newly referenced standard "shall be completed and readily available prior
to the Public Comment Hearing based on the cycle of code development which includes the code change proposal."
Therefore, the proponent is required to provide information verifying that the standard ASTM E2925-16 is completed and
readily available at the time of the public comment hearings.
S304-16
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S306-16
IBC: G101.5 (New), G103.1, G103.2, G103.3, G103.4, G103.5, G103.6, G103.6.1, G103.7, G103.8, G103.9, G104.1, G104.2,
G104.3, G104.4, G104.5, G105.2, G105.7.
Proposed Change as Submitted
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal Emergency
Management Agency (rcquinn@earthlink.net)
2015 International Building Code
Add new text as follows:
G101.5 Designation of Floodplain Administrator. The [INSERT JURISDICTION'S SELECTED POSITION TITLE] is
designated as the floodplain administrator. The floodplain administrator is permitted to delegate performance of certain duties
to other employees of the jurisdiction.
Revise as follows:
G103.1 Permit applications. All applications for permits must comply with the following:
1. The building official floodplain administrator shall review all permit applications to determine whether proposed
development is located in flood hazardareas established in Section G102.2.
2. Where a proposed development site is in a flood hazardarea, all development to which this appendix is applicable as
specified in Section G102.1 shall be designed and constructed with methods, practices and materials that minimize
flood damage and that are in accordance with this code and ASCE 24.
G103.2 Other permits. It shall be the responsibility of the building official floodplain administrator to ensure that approval of
a proposed development shall not be given until proof that necessary permits have been granted by federal or state agencies
having jurisdiction over such development.
G103.3 Determination of design flood elevations. If design flood elevations are not specified, the building official
floodplain administrator is authorized to require the applicant to:
1. Obtain, review and reasonably utilize data available from a federal, state or other source; or
2. Determine the design flood elevation in accordance with accepted hydrologic and hydraulic engineering techniques.
Such analyses shall be performed and sealed by a registered design professional. Studies, analyses and
computations shall be submitted in sufficient detail to allow review and approval by the building official floodplain
administrator. The accuracy of data submitted for such determination shall be the responsibility of the applicant.
G103.4 Activities in riverine flood hazard areas. In riverine flood hazard areas where design flood elevations are specified
but floodways have not been designated, the building official floodplain administrator shall not permit any new construction,
substantial improvement or other development, including fill, unless the applicant submits an engineering analysis prepared by
a registered design professional, demonstrating that the cumulative effect of the proposed development, when combined with
all other existing and anticipated flood hazard area encroachment, will not increase the design flood elevation more than 1 foot
(305 mm) at any point within the community.
G103.5 Floodway encroachment. Prior to issuing a permit for any floodway encroachment, including fill, new construction,
substantial improvements and other development or land-disturbing activity, the building official floodplain administrator shall
require submission of a certification, prepared by a registered design professional, along with supporting technical data,
demonstrating that such development will not cause any increase of the base flood level.
G103.6 Watercourse alteration. Prior to issuing a permit for any alteration or relocation of any watercourse, the building
official floodplain administrator shall require the applicant to provide notification of the proposal to the appropriate authorities
of all affected adjacent government jurisdictions, as well as appropriate state agencies. A copy of the notification shall be
maintained in the permit records and submitted to FEMA.
G103.6.1 Engineering analysis. The building official floodplain administrator shall require submission of an engineering
analysis, prepared by a registered design professional, demonstrating that the flood-carrying capacity of the altered or
relocated portion of the watercourse will not be decreased. Such watercourses shall be maintained in a manner that preserves
the channel's flood-carrying capacity.
G103.7 Alterations in coastal areas. Prior to issuing a permit for any alteration of sand dunes and mangrove stands in
coastal high-hazard areas and coastal A zones, the building official floodplain administrator shall require submission of an
engineering analysis, prepared by a registered design professional, demonstrating that the proposed alteration will not
increase the potential for flood damage.
G103.8 Records. The building official floodplain administrator shall maintain a permanent record of all permits issued in
flood hazard areas, including copies of inspection reports and certifications required in Section 1612.
G103.9 Inspections. Development for which a permit under this appendix is required shall be subject to inspection. The
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building official floodplain administrator or the floodplain administratorbuilding official's 's designee shall make, or cause to
be made, inspections of all development in flood hazardareas authorized by issuance of a permit under this appendix.
G104.1 Required. Any person, owner or owner's authorized agent who intends to conduct any development in a flood hazard
area shall first make application to the building official floodplain administrator and shall obtain the required permit.
G104.2 Application for permit. The applicant shall file an application in writing on a form furnished by the building official
floodplain administrator. Such application shall:
1. Identify and describe the development to be covered by the permit.
2. Describe the land on which the proposed development is to be conducted by legal description, street address or similar
description that will readily identify and definitely locate the site.
3. Include a site plan showing the delineation of flood hazard areas, floodway boundaries, flood zones, design flood
elevations, ground elevations, proposed fill and excavation and drainage patterns and facilities.
4. Include in subdivision proposals and other proposed developments with more than 50 lots or larger than 5 acres (20
234 m2), base flood elevation data in accordance with Section 1612.3.1 if such data are not identified for the flood
hazard areas established in Section G102.2.
5. Indicate the use and occupancy for which the proposed development is intended.
6. Be accompanied by construction documents, grading and filling plans and other information deemed appropriate by the
building official floodplain administrator.
7. State the valuation of the proposed work.
8. Be signed by the applicant or the applicant's authorized agent.
G104.3 Validity of permit. The issuance of a permit under this appendix shall not be construed to be a permit for, or approval
of, any violation of this appendix or any other ordinance of the jurisdiction. The issuance of a permit based on submitted
documents and information shall not prevent the building official floodplain administrator from requiring the correction of
errors. The building official floodplain administrator is authorized to prevent occupancy or use of a structure or site that is in
violation of this appendix or other ordinances of this jurisdiction.
G104.4 Expiration. A permit shall become invalid if the proposed development is not commenced within 180 days after its
issuance, or if the work authorized is suspended or abandoned for a period of 180 days after the work commences. Extensions
shall be requested in writing and justifiable cause demonstrated. The building official floodplain administrator is authorized to
grant, in writing, one or more extensions of time, for periods not more than 180 days each.
G104.5 Suspension or revocation. The building official floodplain administrator is authorized to suspend or revoke a permit
issued under this appendix wherever the permit is issued in error or on the basis of incorrect, inaccurate or incomplete
information, or in violation of any ordinance or code of this jurisdiction.
G105.2 Records. The building official floodplain administrator shall maintain a permanent record of all variance actions,
including justification for their issuance.
G105.7 Conditions for issuance. Variances shall only be issued by the board of appeals where all of the following criteria
are met:
1. A technical showing of good and sufficient cause that the unique characteristics of the size, configuration or topography
of the site renders the elevation standards inappropriate.
2. A determination that failure to grant the variance would result in exceptional hardship by rendering the lot
undevelopable.
3. A determination that the granting of a variance will not result in increased flood heights, additional threats to public
safety, extraordinary public expense, nor create nuisances, cause fraud on or victimization of the public or conflict with
existing local laws or ordinances.
4. A determination that the variance is the minimum necessary, considering the flood hazard, to afford relief.
5. Notification to the applicant in writing over the signature of the building official floodplain administrator that the
issuance of a variance to construct a structure below the base flood level will result in increased premium rates for
flood insurance up to amounts as high as $25 for $100 of insurance coverage, and that such construction below the
base flood level increases risks to life and property.
Reason: When local jurisdictions join the National Flood Insurance Program they are required to designate the local official
responsibile for enforcing floodplain management regulations. For a variety of reasons, many jurisdictions identify an official
other than the building official, in part because many responsibilities are not directly related to enforcement of requirements for
buildings. Appendix G is scoped to apply to "development," which is defined in Appendix G, and it governs activities other than
buildings and structures. When a local jurisdiction uses IBC Appendix G to regulate development other than buildings it should
be able to designate the appropriate official, which may or may not be the builidng official.
Cost Impact: Will not increase the cost of construction
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There is no cost impact because this proposal is related to designation of personnel by individual jurisdictions.
S306-16 : G101.5
(NEW)WILSON12067
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: In the builiding code tha building official is authorized and directed to enforce the provisions of the code, If
the proposed wording were adopted into the building coere, the floodplain administrator is not in that position.
Assembly Motion:
Online Vote Results:
Support: 34.91% (74) Oppose: 65.09% (138)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal Emergency
Management Agency (rcquinn@earthlink.net) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
G101.5 Designation of Floodplain Administrator. The [INSERT JURISDICTION'S SELECTED POSITION TITLE] is
designated as the floodplain administrator and is authorized and directed to enforce the provisions of this appendix. The
floodplain administrator is permitted to delegate performance of certain duties to other employees of the jurisdiction.
Commenter's Reason: The motion to disapproved was based on an unfounded concern that designating an official other
than the building official to administer Appendix G would somehow mean that other official would be responsible for enforcing
the building code. To eliminate that as a possible interpretation, the proposal is modified using phrasing similar to Section 101.4
to clearly state the designated administrator is authorized to enforce this appendix.
Appendix G is scoped to apply to "development," which is defined in Appendix G, and it governs activities other than buildings
and structures. When a local jurisdiction uses IBC Appendix G to regulate development other than buildings it should be able to
designate the appropriate official, which may or may not be the building official. When local jurisdictions join the National Flood
Insurance Program they are required to designate the local official responsible for enforcing floodplain management
regulations. For a variety of reasons, many jurisdictions identify an official other than the building official, in part because many
responsibilities are not directly related to enforcement of requirements for buildings.

S306-16
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S308-16
IBC: G103.10 (New).
Proposed Change as Submitted
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal Emergency
Management Agency (rcquinn@earthlink.net)
2015 International Building Code
Add new text as follows:
G103.10 Submission of new technical data. Not later than six months after the date new technical data or studies of flood
hazard areas and base flood elevations become available, including proposed changes to flood hazard area aboundaries or
base flood elevations established by the Federal Emergency Management Agency, the building official shall submit or require
submission of the technical data or studies to the Federal Emergency Management Agency. The building official shall permit
use of changed flood hazard area boundaries or base flood elevations for proposed buildings or developments provided
applicants have applied to the Federal Emergency Management Agency and received approvals for conditional revisions of
Flood Insurance Rate Maps.
Reason: Virtually every community with identified areas subject to flooding adopts the Federal Emergency Management
Agency's Flood Insurance Study and Flood Insurance Rate Maps (FIRMs) as the official maps. If a community develops its own
flood study or if an applicant provides data or studies that show a change to a FIRM is appropriate, the data must be submitted
to FEMA so the official maps are maintained with the best available information. Local officials do not have the authority to
change FEMA's maps and data. If a flood zone or Base Flood Elevation is changed by a study and that change is not shown
on the FIRM, decisions regarding future permit requirements and NFIP flood insurance policies would not be based on the best
available information. The requirement to submit new studies within 6 months is in federal regulation (44 CFR Section 65.3).
Another proposal for Appendix G proposes changing "building official" to "floodplain administrator;" if that proposal is approved,
the same change should be made in this section.
Cost Impact: Will not increase the cost of construction
No cost impact; communities that participate in the NFIP are already required to submit, or require applicants to submit, new
data and studies to FEMA.
S308-16 : G103.10
(NEW)WILSON12071
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee questioned whether the six month time limit is needed and there is also a concern that this
differs from state mandated retention policies. Also some found the second sentence confusing and suggest replacing "..the
building official shall permit the use of...." with wording indicating "..can't use the changed boundaries and elevations unless the
applicant has apllied to FEMA..........".
Assembly Motion:
Online Vote Results:
Support: 23.15% (47) Oppose: 76.85% (156)
Assembly Action:

As Submitted
Failed
None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gregory Wilson, FEMA (gregory.wilson2@fema.dhs.gov); Rebecca Quinn, representing Federal
Emergency Management Agency (rcquinn@earthlink.net) requests Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
G103.10 Submission Use of new changed technical data. Not later than six months after the date new technical data or
studies of flood hazard areas and base flood elevations become available, including proposed changes to flood hazard area
aboundaries or base flood elevations established by the Federal Emergency Management Agency, the building official shall
submit or require submission of the technical data or studies to the Federal Emergency Management Agency. The building
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official and the applicant shall permit not use of changed flood hazard area boundaries or base flood elevations for proposed
buildings or developments provided applicants have unless the building official or applicant has applied to the Federal
Emergency Management Agency and received approvals for conditional revisions of Flood Insurance Rate Maps.
Commenter's Reason: The motion to disapprove expressed concern about the 6 month period. While FEMA does expect
communities that undertake studies to submit them in a timely manner, the discussion prompted a modification to make the
proposal pertinent to new technical data submitted by applicants, but only if the applicant proposes changes flood hazard area
boundaries and base flood elevations. FEMA has a formal process to amend flood data. Local officials do not have the
authority to change FEMA's maps and data. If a flood zone or Base Flood Elevation is changed by a study and that change is
not shown on the FIRM, decisions regarding future permit requirements and NFIP flood insurance policies would not be based
on the best available information. Another proposal for Appendix G proposes changing "building official" to "floodplain
administrator;" if that proposal is approved, the same change should be made in this section.
S308-16
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S313-16
IBC: L101, L101.1.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Revise as follows:
APPENDIX L EARTHQUAKE STRONG-MOTION RECORDING INSTRUMENTATION
SECTION L101 GENERAL
L101.1 General. Every structure located where the 1-second spectral response acceleration within 15 miles of a potential
earthquake source of M 6.0 or greater, S1, in accordance with Section 1613.3 is and within 25 miles of a potential earthquake
source of M 7.0 or greater than 0.40 that either : (1) exceeds six stories in height with an aggregate floor area of 60,000 square
2
feet (5574 m ) or more, ; or (2) exceeds 10 stories in height regardless of floor area, shall be equipped with not less than three
approved strong-motion recording accelerographs instruments. The accelerographs instruments shall be interconnected for
common start and common timing.
Reason: Instruments should be located based upon the locations of the potentially largest earthquakes, not according to the
output of a mathematically flawed hazard model, with all the systemic problems of psha.
Bibliography: See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

Cost Impact: Will increase the cost of construction
Will probably both increase and decrease the cost of construction, since the mapped spectral response accelerations are often
either too low, or too high
S313-16 :
APPENDIX LBELA13485
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Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal would introduce terminology not in common use and it would also create conflicts between the
IBC and the terminology of ASCE 7.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is based on the Logical Fallacies: APPEAL to AUTHORITY and STRAW MAN.
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within 15 miles of a potential earthquake source of M 6.0 or
greater, and within 25 miles of a potential earthquake source of M 7.0 or greater are, in fact, terminologyvery much in
common use. Likewise, the term "strong motion instrument" returned 2,480,000 "hits" – "accelerograph only returned 20,700!
And this corresponds to the wording in the California "Strong Motion Instrumentation Program."

S313-16
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S314-16
IBC: 202, M101.1, M101.2, M101.3, M101.4.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Revise as follows:
APPENDIX M TSUNAMI-GENERATED FLOOD TSUNAMI HAZARD and RISK
The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting
ordinance.
User note: Code change proposals to this chapter will be considered by the IBC – Structural Code Development Committee
during the 2016 (Group B) Code Development Cycle. See explanation on page iv.
M101.1 General. The purpose of this appendix is to provide tsunami regulatory criteria safety guidelines for those communities
that have a tsunami hazard and have elected to develop and adopt a map of their tsunami hazard inundation zone.
M101.2 Definitions. The following words and terms shall, for the purposes of this appendix, have the meanings shown
herein. Refer to Chapter 2 of this code for general definitions.
M101.3 Establishment of tsunami hazard zone. Where applicable, if
When a community has adopted a Tsunami Hazard Zone Map or Maps, that map those map(s) shall be used to establish
guide establishment of boundaries of a community's tsunami hazard zone.
M101.4 Construction within the tsunami hazard zone. Construction of structures designated Risk Occupancy and
Use Categories III and IV, as specified under Section in Table 1604.5, shall be prohibitedprohibited within a tsunami hazard
zone.
Exceptions:
0.1.A vertical evacuation tsunami refuge shall be permitted to be located in a tsunami hazard zone provided it is
constructed in accordance with FEMA P646.
0.2.Community critical facilities shall be permitted to be located within the tsunami hazard zone when such a location
is necessary to fulfill their function, providing suitable structural and emergency evacuation measures have been
incorporated.
Exception:
Community critical facilities, such as fire, police, wastewater, etc., shall be permitted to be located within the tsunami
hazard zone - whenever such a location is a necessary requirement to fulfill their function, and providing suitable
structural, nonstructural and emergency evacuation measures have been incorporated.
TSUNAMI HAZARD ZONE.
The area vulnerable to being flooded or inundated by a design event tsunami as identified on a community's Tsunami Hazard
Zone Map.
TSUNAMI HAZARD ZONE MAP.
A map adopted by the community that designates the extent of inundation by a design event tsunami. This map shall be based
on the tsunami inundation map that is developed and provided to a community by either the applicable state agency or the
National Atmospheric and Oceanic Administration (NOAA) under the National Tsunami Hazard Mitigation Program, but shall be
permitted to utilize a different probability or hazard level.
Reference standards type: This is an update to reference standard(s) already in the ICC Code Books
Add new standard(s) as follows:
FEMA P646---12 Guidelines for Design of Structures for Vertical Evacuation from Tsunamis. in its entirety.

Reason: FEMA P646 is defective, and therefore shouldn't be promulgated in a regulatory framework.
REFERENCE STANDARD REASON: The incorporation of so-called probabilistic tsunami hazard analysis in inappropriate, as
explained elsewhere regarding psha.

Bibliography: See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER
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Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

Cost Impact: Will not increase the cost of construction
Guidelines do not impact the cost of construction
S314-16 :
APPENDIX MBELA13470
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This appendix chapter on tsunami hazard is not mandatory. The reference to FEMA guidelines is appropriate
and it should remain in appendix.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"It is better to be alive than underwater."
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
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"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a [FEMA Guideline] consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is based on the Logical Fallacies:APPEAL to AUTHORITY; BEGGING the
QUESTION (CIRCULAR REASONING); and STRAW MAN.

Guidelines are "things to be considered" and not prescriptive paths to an end result of seeming endorsement. They are more
undefined than standards (without vetting by experience) and therefore unenforceable. Whereas "a standard is a published
technical document that represents an industry consensus on how a material, product or assembly is to be designed,
manufactured, tested or installed so that a specific level of performance is obtained;" and also a standard "is developed in
response to an identified need." This FEMA Guideline, on the other hand,is, in effect, creating it's own need – without
acknowledging critically serious flaws regarding tsunami inundation wave height determinations that could potentially be
catastrophically underestimated, leading to unnecessary deaths of the said structure's occupants – as have,
unfortunately, already occurred in Japan 2011.
These guidelines do, in fact, become mandatory, if "specifically referenced in the adopting ordinance." Thus they could
become so adopted by jurisdictions who may not fully understand their uncertainties, assumptions, and also their serious
limitations.

Bibliography: ICC REFERENCED STANDARDS GUIDE (2006), 19 p.
https://www.iccsafe.org/AboutICC/Documents/Ref_Standards_Guide_Feb_2006.pdf
(https://www.iccsafe.org/AboutICC/Documents/Ref_Standards_Guide_Feb_2006.pdf)
S314-16
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S315-16
IBC: M101, M101.1, M101.2, M101.3, M101.4.
Proposed Change as Submitted
Proponent : Mike Mahoney, Federal Emergency Management Agency, representing SELF (mike.mahoney@fema.dhs.gov)
2015 International Building Code
Revise as follows:
APPENDIX M TSUNAMI-GENERATED FLOOD HAZARD
SECTION M101 REFUGE STRUCTURES FOR VERTICAL EVACUATION FROM TSUNAMI-GENERATED FLOOD
HAZARD
M101.1 General. The purpose of this appendix is to provide tsunami regulatory vertical evacuation planning criteria for those
coastal communities that have a tsunami hazard and have elected to develop and adopt as shown in a map of their tsunami
hazard inundation zone Tsunami Design Zone Map.
M101.2 Definitions. The following words and terms shall, for the purposes of this appendix, have the meanings shown herein.
Refer to Chapter 2 of this code for general definitions.
Delete without substitution:
TSUNAMI HAZARD ZONE.
The area vulnerable to being flooded or inundated by a design event tsunami as identified on a community's Tsunami Hazard
Zone Map.
Revise as follows:
TSUNAMI HAZARD DESIGN ZONE MAP.
A map adopted by the community that designates the extent of inundation by a design event tsunami. This map shall be based
on the tsunami inundation map that is developed and provided to a community Maximum Considered Tsunami, as defined by
either the applicable state agency or the National Atmospheric and Oceanic Administration (NOAA) under the National Tsunami
Hazard Mitigation Program, but shall be permitted to utilize a different probability or hazard level Chapter 6 of ASCE 7.
M101.3 Establishment of tsunami hazard design zone. Where applicable, if a community has adopted a the Tsunami
Hazard Design Zone Map, that map shall be used to establish a community's tsunami hazard zone meet or exceed the
inundation limit given by the ASCE 7 Tsunami Design Geodatabase.
M101.4 Construction Planning of tsunami vertical evacuation refuge structures within the tsunami hazard design
zone. Construction of structures designated Risk Categories III and IV as specified under Section 1604.5 shall be prohibited
Tsunami Vertical Evacuation Refuge Structures located within a tsunami hazard design zone shall be planned, sited, and
developed in general accordance with the planning criteria of the FEMA P646 guidelines.
Exceptions:
1. A vertical evacuation tsunami refuge shall be permitted to be located in a tsunami hazard zone provided it is
constructed in accordance with FEMA P646.
2. Community critical facilities shall be permitted to be located within the tsunami hazard zone when such a location
is necessary to fulfill their function, providing suitable structural and emergency evacuation measures have been
incorporated.
Exception: These criteria shall not be considered mandatory for evaluation of existing buildings for evacuation planning
purposes.
Reason: The amendments to Appendix M are necessary because the analysis and structural design aspects of FEMA P-646
(2012), Guidelines for Design of Structures for Vertical Evacuation from Tsunamis, have been superseded by ASCE 7-2016,
Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7-16 now has a Chapter 6 on
tsunami loads and effects, which also includes a set of tsunami design zone maps. As an accredited consensus- based
standard, ASCE 7-16 incorporates more recent knowledge that takes precedence over the older FEMA guidelines. In
particular, the FEMA guidelines for determining inundation depth, flow speed, and waterborne debris impact forces were found
to lack reliability. The proposal updates Appendix M to make it refer to the tsunami evacuation and site planning criteria of P646-12 and not to its tsunami hazard mapping and structural design guidelines, thereby removing conflicts that would otherwise
occur between the two documents. The title of Appendix M is revised because the original title was overly broad; FEMA P646
only concerns tsunami refuge structures.
Cost Impact: Will not increase the cost of construction
Appendix M has not been adopted into the state or county codes of any of the five western states subject to significant tsunami
hazard: Alaska, Washington, Oregon, California, and Hawaii.
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S315-16 : M101MAHONEY12957
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: This code change revises the tsunami appendix chapter to coordinate with the tsnami design provisions
approved in S72-16.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.
The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S315-16
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S316-16
IBC: 1603.1.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Delete and substitute as follows:
1603.1 General. Construction documents shall show the size, section and relative locations of structural members with floor
levels, column centers and offsets dimensioned. The design loads and other information pertinent to the structural design
required by Sections 1603.1.1 through 1603.1.8 shall be indicated on the construction documents.
Exception: Construction documents for buildings constructed in accordance with the conventional light-frame
construction provisions of Section 2308 shall indicate the following structural design information:
1. Floor and roof live loads.
2. Ground snow load, Pg.
3. Ultimate design wind speed, Vult, (3-second gust), miles per hour (mph) (km/hr) and nominal design wind speed,
Vasd, as determined in accordance with Section 1609.3.1 and wind exposure.
4. Seismic design category and site class.
5. Flood design data, if located in flood hazard areas established in Section 1612.3.
6. Design load-bearing values of soils.
Construction documents shall show the size, section and relative locations of structural members with floor levels, column
centers and offsets dimensioned. The design loads and other information pertinent to the structural design required by
Sections 1603.1.1 through 1603.1.8 shall be indicated on the construction documents.
Exception: Construction documents for buildings constructed in accordance with the conventional light-frame
construction provisions of Section 2308 shall indicate the following structural design information:
1. Floor and roof live loads.
2. Ground snow load, Pg.
3. Ultimate design wind speed, Vult, (3-second gust), miles per hour (mph) (km/hr) and nominal design wind speed,
Vasd, as determined in accordance with Section 1609.3.1 and wind exposure.
4. site class.
5. Flood design data, if located in flood hazard areas established in Section 1612.3.
6. Design load-bearing values of soils.
Reason: seismic design category is deleted in its entirety throughout the code.
See Code Change: 1613.2 Definitions (D) for Reason/Cost Impact Statement
Cost Impact: Will increase the cost of construction
These are changes in terminology, for the purpose of clarifying both the intent of the code and the practice of earthquake
engineering. Cost increase or decrease will be realized when the cited "lateral design strength parameters, or base shear
coeficients," are actually used, as determined from Figures 16.13.1(1) through 1613.1(8). This more scientific approach reflects
a much more straightforward and transparent of "seismic zonation," which is based upon the magnitude size of potential
determinisitic or scenario earthquakes.
This proposal may or may not affect the cost of construction, but only as a small portion of the less than 20% of total building
cost that comprises the structuralo portion of a building. This is (1) because commercial buildings, as well as detached oneand two-family dwellings, must be already built to withstand the lateral forces due to wind; and (2) must include basements,
"safe rooms", or other afforded protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is: Both Commercial buildings as well as detached one- and two-family need to consider the maximum Magnitude of
realistric scenario earthquakes that they could, in fact, experience. And they should not be constructed vulnerable to
earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the likelihood or possibility of earthquakes.
This should remain a rational and a scientific decision based upon protecting both public safety and property. A second point is
that "cost" due to structural elements is almost always less than 80% of the cost of a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
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NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.

{{1143}}

S316-16 : 1603.1BELA12277
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: Removing sesimic design category would delete information that helps the engineer, owner and building
official. It needs to be in the code.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is based on the Logical Fallacies: APPEAL to AUTHORITY; BEGGING the
QUESTION (CIRCULAR REASONING); and STRAW MAN.
There is no need for seismic design categories, because the design values maps that are required to determine them have
been recognized to be: (a) not only to be unstanle between code cycles (values yo-yo); but (b) also fatally flawed - since the
mathematics behind them is not correct. Moreover, the Exceptiononly applies to "buildings constructed in accordance with the
conventional light-frame construction provisions of Section 2308". And "4. Site Class" does reflect lateral design strength
coefficients (base shear) - that have superseded the previous design values maps, from which seismic design categories were
determined

See further background and discussion under Public Comment S118-16

2016 ICC PUBLIC COMMENT AGENDA

Page 2508

S316-16

2016 ICC PUBLIC COMMENT AGENDA

Page 2509

S317-16
IBC: 202, 1613.2.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Delete and substitute as follows:
SECTION 202 DEFINITIONS
[BS] DESIGN EARTHQUAKE GROUND MOTION BASE SHEAR COEFFICIENT . The earthquake ground motion that
buildings and structures are specifically proportioned to resist in Section 1613.
The coefficient or factor that is reflecting the importance of increasing the lateral design strength of buildings (base shear)
above that for moderate magnitude earthquakes (M 5-5.9); for strong (M 6-6.9), major ( 7-7.9), great (M 8 or more), and also
giant megathrust or subduction zone earthquakes (M 9 or more) - such as the M 9.2 1964 Alaska Earthquake and Tsunami.
Delete without substitution:
202 [BS] RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCE R) GROUND MOTION RESPONSE
ACCELERATIONS. The most severe earthquake effects considered by this code, determined for the orientation that results in
the largest maximum response to horizontal ground motions and with adjustment for targeted risk.
202 [BS] SEISMIC DESIGN CATEGORY. A classification assigned to a structure based on its risk category and the severity of
the design earthquake ground motion at the site.
Revise as follows:
1613.2 Definitions. The following terms are defined in Chapter 2:
DESIGN EARTHQUAKE GROUND MOTION BASE SHEAR COEFFICIENT.
ORTHOGONAL.
RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER) GROUND MOTION RESPONSE SPECTRUM
ACCELERATION.
SEISMIC DESIGN CATEGORY FORCE-RESISTING SYSTEM.
SEISMIC FORCE-RESISTING SYSTEM SITE CLASS.
SITE CLASS COEFFICIENTS.
SITE COEFFICIENTS.
Reason: Deleting DESIGN EARTHQUAKE GROUND MOTION and
Replacing with EARTHQUAKE BASE SHEAR COEFFICIENT.
Defined as: The coefficient or factor that is reflecting the importance of increasing the lateral design strength of
buildings (base shear) above that for moderate magnitude earthquakes (M 5-5.9); for strong (M 6-6.9), major ( 7-7.9),
great (M 8 or more), and also giant megathrust or subduction zone earthquakes (M 9 or more) - such as the M 9.2
1964 Alaska Earthquake and Tsunami.
To more realistically make clear to both code officials and design professionals as well - that the code does not design for a
particular ground motion: the code only says – "DO THIS TO ACHIEVE THIS STRENGTH." Furthermore, since, "in general,
better seismic performance is achieved through increased lateral design forces (i.e., base shear)," particularly for long-duration
shaking of up to five minutes, and the larger magnitudes of aftershocks that typically follow strong (M6-6.9), major (M7-7.9),
great (M8 or more), and giant Cascadia type megathrust earthquakes (M9 or more); this encourages the design professional to
both examine and think about the specific scenario earthquakes that may attack the site. The so-called ground motion
contours on present code manadated design procedures are artifacts of seismic hazard models (scalar numbers only that do
not reflect the tensor or directional natures of real earthquake ground motions, nor their frequency contents or durations of
shaking). If the numbers are "low," engineers often incorrectly assumed that these will be the values of ground shaking they
are designing for. If, alternatively, the numbers are "high," engineers balk, "because we have never designed for that before .
. . and why are those numbers larger than in California?"
Deleting

RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCER)
RESPONSE ACCELERATION and

Replacing with RESPONSE SPECTRUM ACCELERATION
To rectify the mischaracterization that we can replace the tensor (magnitude and directional) nature of real earthquake ground
motion (magnitude, frequency content, duration, aftershocks) with a scalar quantiy (number value only); which, because it is
fictitious, has little to do with assessing the true effects of scenario earthquakes that can impact the site. So-called "RiskTargeted" earthquake ground motions were copied from ASCE protocols for the design of nuclear plants, and they are neither
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adequate nor applicable for building code applications to protect public safety from the potential earthquake threats that may
occur. So-called Risk Models are strongly utilized by the insurance market, but as models have been widely criticized for
being non-transparent, subjective, blurring distinctions between assumptions and facts (and too often with a weak
understanding of the limitations of the model assumptions." Furthermore, just knowing what the risk is . . . I mean what you
calculated it to be; doesn't mean that you know "what to do about it!"
Furthermore, there have been no "logical" arguments for implementing RISK-TARGETED's conceptual language into code
design requirements; and its completely arbitrary and subjective choices for representing risk (10%/50yr; 2%/50 yr; or anything
else) are propped up more by well-known "logical fallacies" and ignorance, rather than they are by actual scientific fact and
"common sense."
Deleting SEISMIC DESIGN CATEGORY in its entirety
This is deleted in its entirety because: (1) the implication is that you can reduce the earthquake resistance of some
constructions in harm's way by considering arbitrary and particularly fictitious earthquake ground motions in lieu of real or
scenario earthquakes, which is not logical; (2) in engineering design practice, you can no longer look-at-a-map and instinctively
and realistically know what your design values (minimum base shear) should be; (3) SDCs are completely at the mercy of the
25-30% yo-yo-ing oscillations of so-called design ground motion maps, which have been continually imposed upon the building
community by the U.S. Geological Survey, despite their detrimental short-comings (30% decrease in deisign base shear for
Mineral, Virginia over a 10-yr period prior to the M 5.8 2011 earthquake!), which have been well documented during tUSGS's
supposed "users' workshops!"; and (4) in our present-day desire for communities to both plan for and achieve resilience in their
both well-recognized and certain earthquake futures, seismic design categories are blatantly anti-resilience impediments to
such a goal.
(1) SDCs do not realistically reflect the Magnitudes of earthquakes that may impact, in particular, "Detached one- and twofamily dwellings," nor their associated real intensities of shaking (accelerations and velocities, including pga and pgv); and (2)
the contour seismic hazard-model maps, upon which the assigned SDCs are determined, are (a) numerical creations without
physical reality; (b) mathematically flawed and incorrect (because a dimensionless number, the probability-in-one-year, is
arbitrarily assigned dimensional units of "per yr." or annual frequency – leading to the improperly applied notion of a so-called
earthquake "return period" as the basis for determining and assigning earthquake design loads; and (c) non-stable between
iterative cycles of creations (sometimes varying 25-30% between issuance); and (d) SS and S1 or Spectral Response
Acceleration based seismic design maps are still very confusing, misunderstood; and they are most certainly incorrectly
interpreted or misunderstood by all of the vast entities (state decision makers, code officials, design professionals, contractors,
and probably even the preponderance of ICC Committee members - as well as Hearings attendees!
REFERENCES:
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0
1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
Robert E. Bachman and David R. Bonneville (2000)
The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa
For example, see TAKE ME HOME SEISMIC LOADS

Image: Moderate Magnitude M 5.8 Mineral, Virginia EQ Aug. 23, 2011

Shaking Intensity MMI VII - VIII
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Earthquake Magnitude Scale and Class
http://www.geo.mtu.edu/UPSeis/magnitude.html (http://www.geo.mtu.edu/UPSeis/magnitude.html)
M 5.8 Aug 11, 2011 Mineral VA Eartrhquake
http://earthquake.usgs.gov/earthquakes/eqinthenews/2011/se082311a/
(http://earthquake.usgs.gov/earthquakes/eqinthenews/2011/se082311a/)
The Mw 5.8 Virginia Earthquake of August 23, 2011
http://www.eqclearinghouse.org/2011-08-23-virginia/files/2011/12/EERI-GEER-DRC-Virginia-eq-report.pdf
(http://www.eqclearinghouse.org/2011-08-23-virginia/files/2011/12/EERI-GEER-DRC-Virginia-eq-report.pdf)
Residential and Building Damage near epicenter: M 5.8 Mineral, Virginia EQ MMI VII – VIII
http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/residential-business-damage/
(http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/residential-business-damage/)
Louisa County High School Building Damage
http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/louisa-county-high-school-damage/
(http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/louisa-county-high-school-damage/)

Damage from M 6.0 Wells, Nevada EQ 2008https://www.google.com/search?
q=wells+nevada+earthquake+2008&biw=1280&bih=899&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjO7KmNo__JAhULzGMKHVZTB
(https://www.google.com/search?
q=wells+nevada+earthquake+2008&biw=1280&bih=899&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjO7KmNo__JAhULzGMKHVZTB
https://disastersafety.org/ibhs-risks-earthquake/ (https://disastersafety.org/ibhs-risks-earthquake/)
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032 (http://dx.doi.org/10.1193/1.4000032)
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

Cost Impact: Will not increase the cost of construction
These are definitions, for the purpose of clarifying both the intent of the code and the practice of earthquake engineering.
This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
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The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience. And they should not be constructed vulnerable to earthquakes, because a flawed numerical
hazard model "guesses" incorrectly as to the likelihood or possibility of earthquakes. This should remain a rational and a
scientific decision based upon protecting both public safety and property. A second point is that "cost" due to structural
elements is almost always less than 80% of the cost of a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.
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S317-16 : 1613.2BELA11825
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This code change would leave a number of terms undefined in the IBC, which would lead to conflicts with
the referenced standard, ASCE 7.
Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
The Committee Reason for Disapproval is based on the Logical Fallacies: APPEAL to AUTHORITY; BEGGING the
QUESTION (CIRCULAR REASONING); and STRAW MAN.
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The terms deleted have been deleted because they are no longer used in the IBC. So the Committee Reason is irresponsibly
FALSE!
See further background and discussion under Public Comment S118-16

Bibliography: See BIBLIOGRAPHY under Public Comment S118-16
S317-16
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S318-16
IBC: 1613.3.1.
Proposed Change as Submitted
Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)
2015 International Building Code
Revise as follows:
1613.3.1 Mapped acceleration lateral design strength parameters. The lateral design strength parametersSS and S1, or
base shear coeficients, shall be determined from the 0.2 and 1-second spectral response accelerations shown on Figures
1613.3.1(1 16.13.1(1) through 1613.3.1(8 1613.1(8). Where S1 is less than , which reflect "seismic zonation" based upon the
magnitude size of potential determinisitic or equal to 0.04 and SS is less than or equal to 0.15, the structure is permitted to be
assigned Seismic Design Category A scenario earthquakes.
Reason: A fundamental rule, when hiring new employees (at least as applies with regards to breweries), is that they "should
solve more problems than they create." Unfortunately, the mapped parameters Ss and S1, which are "determined from the 0.2
and 1 second response accelerations shown [ to two decimal places]" on seismic design maps prepared by the U.S.
Geological Survey (USGS), have (for too long in the past) and continue to create more problems than they solve!
This because "Probabilistic seismic hazard analysis (PSHA) [the linchpin of the USGS seismic hazard model] is [no longer just]
beginning to be seen as unreliable. The problem with PSHA is that its data are inadequate and its logic is defective. Much
more reliable, and more scientific, are deterministic procedures, especially when coupled with engineering judgment."
[Castanos and Lomnitz (2002)]
Before listing some of these problems, it is important to consider the primary FORCES (powerful . . . but never truly
AWAKENED) behind the present situation and conundrum!
Despite a truly scientificrevolution in our understanding of the earth and of its plate tectonics, and despite also a technological
revolution in our abilities to monitor in real-time both its heartbeats as well as its seismic awakenings (M8 Algorithm for twenty
years and now electromagnetic precursors to large earthquake phenomena), earthquakes have continued to release their
destructive forces, "and our society has failed to cope with them." And since we have become addicted (or at least habituated)
to this USGS seismic hazard model for producing mapped acceleration parameters, which is as irrational as it is perilous, "we
are unable to protect our natural environment from [earthquake] destruction." Community resilience requires being prepared for
the earthquake after the next one, not just recovering from the next one!
The increasing importance of so-called "experts,"(who at the same time are remunerated as Shamans who can ostensibly
foretell the future by their special abilites to: (1) interpret the complexities of response accelerations to two decimal places of
accuracy; (2) further communicate with a code-spirit-world to assign: (a) Seismic Design categories SDCs; (b) Risk Categories
I, II, III, IV; and (c) Response Modification or R-Factors (and for at least as long as things remain the same in their code
universe), has fundamentally changed the code development game. And when this reality is further coupled with the
complexities (far beyond normal awareness and understanding of those who are on the receiving end) of the seismic hazard
modelsnow forming the basis for determining these "mapped acceleration parameters," the combined result is the greatly
"increased the ignorance of the public and its elected representatives" in matters of public safety and future economic security
and well-being. And in a really nondemocratic way, power and control is becoming more-and-mnore concentrated in both the
USGS and also a code development elite that seems to pride itself on serving for life.
To a design professional, a building is the 20% or less in cost forming the structural portion of the building. To a building owner
and also to a community, a building is the 80% or more in total building cost that provides both the function and form of daily
(hopefully safe) living and economic activities, i.e. nonstructural elements and building contents! This mismatch in goals is
burdening communities with non-resilience and throw-away buildings. As they are more-and-more embracing a word,
resilience, that they do understand; at the same time, because of the systemically "imposed ignorance," endemic in the presnet
process, these same communities (non-participants) are virtually unable to understand what defective products are being
delivered to them via a new (but code minimum) building.
I believe that code officials and code development committees have "the additional responsibility to educate the public, to
evaluate the long-term social consequences of [their] endeavors, and to provide guidance in the formation of relevant public
policy." But this has become ever harder to do, due to an "increased ignorance" of all! The nondemocratic processes of the
ICC, which makes a mockery of any mention of "Roberts Rules of Order," provide an additional barrier.
"When you adopt a code, you are really saying: 'this is all right! We realize you are taking such-and-such a chance of being
killed, but . . ."
But it is not all right! (1) It is outdated! While the earth sciences have matured immeasurably since the beginning of plate
tectonics, somewhere around 1968, with gps precision tracking (in mm scale) of earth movements due to tectonic forces,
seafloor mapping and underwater coring of megathrust earthquake turbidite (undersea landslides triggered by earthquakes)
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records to assess Magnitude and recurrence intervals, tsunami modeling and NOAA DART real-time ocean buoys for tsunami
warning, onshore paleoseismic studies of coastal marshes and estuaries with regard to the prehistoric record of Cascadia
subduction zone earthquakes, even synthetic modeling of earthquake waves and their associated ground motions, etc.; the
USGS seismic hazard model remains married to the original 1968 Alin Cornell proposal for "engineering seismic risk analysis."
No one in the "smart" community ever figured out on their own, including within the iccsafe framework, that (a) a dimensionless
number is just that . . . a dimensionless number and not an annual frequency, of earthquakes per year; and (b) uncertainty is
still uncertainty! - even if quantified with delusional precision.
(2) It is nonstable! The design values can change dramatically between successive iterations of the "mapped acceleration
parameters" USGS products, sometimes yo-yoing as much as 25-30%! Thus an engineer coming up through the ranks in a
design office becomes hampered in developing judgment over hopefully both a long and productive career. Lateral Design
strength or base shear (even though it is but a small percentage of the 20% or less in "structural" cost of a building), an
established predictor of good earthquake performance (probably because it historically has provided a lot of the overstrength
that is part of the Response Modification or R factors that reduce numbers used in a final design) is diminished as a tool of the
responsible design engineer, who now may leave a legacy of many identical buildings designed within the same geographic
area, but to vastly different requirements – all someday to experience the same earthquake! The very real problem of existing
Killer Buildings, generally those constructed of non-ductile concrete (meaning that their deflection is largely governed by their
strength), is harder to attack, if the new code design requirements suddenly are lowered, now placing these same buildings
outside of previous "trigger requirements" for retrofit action under community ordinances! Which seismic hazard map do you
choose to protect public safety?
See also: Take Me Home, Seismic Lodes.
(3) It is a puzzle! . . . and not a solution to a problem! The USGS provided mapped acceleration parameters Ss and S1 ,
which are based upon the unreliable methodology of psha, are starting points for solving a puzzle. But the earthquake is a
problem. Simply put, if something has happened, it can happen! So to protect both public safety as well as the 80% of building
costs that the public sees to be their building, it's time to see the earthquake as a problem and to more explicity and
transparently require a solution to that problem . . . hopefully before the SEISMIC FORCE AWAKENS!
Issac Newton (F = ma fame) says it best: "Truth is ever to be found in simplicity, and not in the multiplicity and confusion of
things."
Where is the wisdom we have lost in knowledge?
Where is the knowledge we have lost in information?
- T.S. Eliot
References:
1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0
1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
Robert E. Bachman and David R. Bonneville (2000)
The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February
2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa
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" . . . and the problem depends just on you."
- Erno Rubik

Bibliography:
FORUM: Improving Earthquake Hazard Assessments in Italy: An Alternative to "Texas Sharpshooting."
Peresan, A. and G.F. Panza. (2012) FORUM: Improving Earthquake Hazard Assessments in Italy: An Alternative to "Texas
Sharpshooting."
Eos Vol. 93, No. 51 18 December 2012
http://onlinelibrary.wiley.com/doi/10.1029/2012EO510009/epdf
"Texas Sharpshooter" Fallacy
http://www.investopedia.com/terms/t/texas-sharpshooter-fallacy.asp
Earthquake Magnitude Scale and Class
http://www.geo.mtu.edu/UPSeis/magnitude.html
M 5.8 Aug 11, 2011 Mineral VA Eartrhquake
http://earthquake.usgs.gov/earthquakes/eqinthenews/2011/se082311a/
The Mw 5.8 Virginia Earthquake of August 23, 2011
http://www.eqclearinghouse.org/2011-08-23-virginia/files/2011/12/EERI-GEER-DRC-Virginia-eq-report.pdf
Residential and Building Damage near epicenter: M 5.8 Mineral, Virginia EQ MMI VII – VIII
http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/residential-business-damage/
Louisa County High School Building Damage
http://www.eqclearinghouse.org/2011-08-23-virginia/2011/09/02/louisa-county-high-school-damage/

Damage from M 6.0 Wells, Nevada EQ 2008https://www.google.com/search?
q=wells+nevada+earthquake+2008&biw=1280&bih=899&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjO7KmNo__JAhULzGMKHVZTB
https://disastersafety.org/ibhs-risks-earthquake/
Cost Breakdown of Nonstructural Building Elements
Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.
Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.
Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.
Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
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Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://www.disclosuresource.com/downloads/earthquake.pdf
Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
Cost and Seismic Design
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

Cost Impact: Will increase the cost of construction
These are changes in terminology, for the purpose of clarifying both the intent of the code and the practice of earthquake
engineering. Cost increase or decrease will be realized when the cited "lateral design strength parameters, or base shear
coeficients," are actually used, as determined from Figures 16.13.1(1) through 1613.1(8). This more scientific approach
reflects a much more straightforward and transparent of "seismic zonation," which is based upon the magnitude size of potential
determinisitic or scenario earthquakes.
This proposal may or may not affect the cost of construction, but only as a small portion of the less than 20% of total building
cost that comprises the structuralo portion of a building. This is (1) because commercial buildings, as well as detached oneand two-family dwellings, must be already built to withstand the lateral forces due to wind; and (2) must include basements,
"safe rooms", or other afforded protections to protect occupants against the deadly impacts of hurricanes and tornadoes.
The point is: Both Commercial buildings as well as detached one- and two-family need to consider the maximum Magnitude of
realistric scenario earthquakes that they could, in fact, experience. And they should not be constructed vulnerable to
earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the likelihood or possibility of earthquakes.
This should remain a rational and a scientific decision based upon protecting both public safety and property. A second point is
that "cost" due to structural elements is almost always less than 80% of the cost of a building!
"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*
* viii, Executive Summary, NIST GCR 14-917-26
Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.
NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.
In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.
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S318-16 :
1613.3.1BELA11879
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This code change would substitute undefined terminology that would be in conflict with the ASCE 7 seismic
requirments.
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Assembly Action:

None
Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com) requests Approve as
Submitted.
Commenter's Reason: "It is better to be right than to be consistent."
- Winston Churchill
"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory."
- Leonardo da Vinci
"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell
"I break for circular reasoning, and this is definitely the Last Straw!

The Committee Reason for Disapproval is based on the Logical Fallacies: APPEAL to AUTHORITY; BEGGING the
QUESTION (CIRCULAR REASONING); and STRAW MAN.

(1) There is no "undefined terminolgy" - words are simple and more descriptive than the terms they are replacing. When in
doubt or undefined, words have their common dictionary meanings. For example, "base shear" means/is "an estimate of the
maximum expected lateral force that will occur due to seismic ground motion at the base of a structure. Calculations of base
shear (V) depend on: soil conditions at the site. proximity to potential sources of seismic activity (such as geological faults)."
(2) The Proponent Reason Statement more than adequately explains the Proposal!
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See further backgroiund and discussion under Pub lic Comment S118-16

Bibliography: See BIBLIOGRAPHY in S318-16 and also in S118-16
S318-16
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FS3-16
IBC: 1405.14.1.1 (New), 1405.14.1.2 (New), 1405.14.2 (New), 202 (New),
[BS] 1405.14, [BS] 1405.14.1.
Proposed Change as Submitted
Proponent : Matthew Dobson, representing Vinyl Siding Institute
2015 International Building Code
Add new definition as follows:
SECTION 202 DEFINITIONS
Nailable Substrate. A product or material such as framing, sheathing or
furring, composed of wood or wood-based materials, or other materials and
fasteners providing equivalent fastener withdrawal resistance.
Revise as follows:
[BS] 1405.14 Vinyl siding. Vinyl siding conforming to the requirements of this
section and Insulated Vinyl Siding complying with ASTM D 3679 sections
1404.9 or 1404.13 shall be permitted on exterior walls of buildings located in
areas where Vasd as the design wind pressure determined in accordance
with Section 1609.3.1 1609.6.3 does not exceed 100 miles per hour (45 m/s)
and the building height is less than or equal to 40 feet (12 192 mm) in
Exposure C 30 psf. Where construction is located in areas where Vasd as
determined in accordance with Section 1609.3.1 the design wind pressure
exceeds 100 miles per hour (45 m/s), or building heights are in excess of 40
feet (12 192 mm) 30 psf, tests or calculations indicating compliance with
Chapter 16 shall be submitted. Vinyl siding Siding shall be secured to the
building so as to provide weather protection for the exterior walls of the
building.
[BS] 1405.14.1 Application. The siding shall be applied over sheathing or
materials listed in Section 2304.6. Siding shall be applied to conform to the
water-resistive barrier requirements in Section 1403. Siding and accessories
shall be installed in accordance with approved manufacturer's instructions.
Unless otherwise specified in the approved manufacturer's instructions, nails
used to fasten the siding and accessories shall have a minimum 0.313-inch
1
(7.9 mm) head diameter and /8-inch (3.18 mm) shank diameter. The nails
shall be corrosion resistant and shall be long enough to penetrate the studs
3
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or nailing strip at least 3 /4 inch (19 mm). For cold-formed steel light-frame
construction, corrosion-resistant fasteners shall be used. Screw fasteners
shall penetrate the cold-formed steel framing at least three exposed threads.
Other fasteners shall be installed in accordance with the approved
construction documents and manufacturer's instructions. Where the siding is
installed horizontally, the fastener spacing shall not exceed 16 inches (406
mm) horizontally and 12 inches (305 mm) vertically. Where the siding is
installed vertically, the fastener spacing shall not exceed 12 inches (305 mm)
horizontally and 12 inches (305 mm) vertically.
Add new text as follows:
1405.14.1.1 Fasteners and fastener penetration. Unless otherwise
specified in the approved manufacturer's instructions, nails used to fasten the
siding and accessories shall be corrosion resistant and have a minimum
0.313-inch (7.9 mm) head diameter and 1 /8-inch (3.18 mm) shank diameter.
The total penetration into nailable substrate shall be not less than 1 1/4 inces
(32 mm).
1405.14.1.2 Fastener spacing. Unless specified otherwise by the
manufacturer's instructions, fasteners shall be installed in the center of the
slots of the nail hem. The maximum spacing between fasteners shall be 16
inches (406 mm) for horizontal siding and 12 inches (305mm) for vertical
siding.
1405.14.2 Application with cold-formed steel. For cold-formed steel lightframe construction, corrosion-resistant fasteners shall be used. Screw
fasteners shall penetrate the cold-formed steel framing at least three exposed
threads. Other fasteners shall be installed in accordance with the approved
construction documents and manufacturer's instructions.
Reason: This change is part editorial and part substantive.
The editorial change breaks apart a large paragraph on installation which is
tangled. It breaks down the installation provisions performance minimums,
fastener size and penetration, fastener spacing, and places the steel framing
application by itself.
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It changes how to measure siding wind performance from height and
exposure to design wind pressure which is in line with how the products are
tested and uses the straight performance measure from section 1609.6.3 of
the IBC and the IRC.
Additionally, it brings in the horizontal and vertical fastener spacing provisions
which were adopted into the IRC.
In addition Insulated Vinyl Siding is added to this section as its installation and
testing is the same as that for vinyl siding.
Finally, the nailable substrate approach for fastener hold is added to this
section. Nailable substrate offers a performance method to determine if a
material is suitable to hold fasteners with the application of cladding. This
approach was accepted as part of the International Residential Code and is
an accepted way to determine fastener performance with cladding.

Cost Impact: Will not increase the cost of construction
This change clarifies installation and will not have an impact on cost.
FS3-16 : [BS]
1405.14DOBSON5351
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee felt that the proposed definition for "nailable
substrate" is confusing and including "or other materials" means that it may be too
broad. Also it is unclear whether the fastener penetration requirement of "1-1/4
inches into nailable substrate" acheives equivalency with required penetration
into framing. There was also concern with limiting wind pressures to the alternate
all heights method of Section 1609.6.3 rather than a more general reference for
wind pressure determination.
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Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Matthew Dobson, Vinyl Siding Institute, representing Vinyl
Siding Institute (mdobson@vinylsiding.org) requests Approve as
Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
[BS] 1405.14 Vinyl siding. Vinyl siding and Insulated Vinyl Siding complying
with sections section 1404.9 or 1404.13 shall be permitted on exterior walls
where the design wind pressure determined in accordance with 1609.6.3
1609.1.1 does not exceed 30 psf. Where the design wind pressure exceeds
30 psf, tests or calculations indicating compliance with Chapter 16 shall be
submitted. Siding shall be secured to the building so as to provide weather
protection for the exterior walls of the building.
[BS] 1405.14.1 Application. The siding shall be applied over sheathing or
materials listed in Section 2304.6. Siding shall be applied to conform to the
water-resistive barrier requirements in Section 1403.
1405.14.1.1 Fasteners and fastener penetration for wood
construction. Unless otherwise specified in the approved manufacturer's
instructions, nails used to fasten the siding and accessories in wood
construction shall be corrosion resistant and have a minimum 0.313-inch (7.9
mm) head diameter and 1 /8-inch (3.18 mm) shank diameter. The total
penetration into nailable substrate shall be not less than 1 1/4 inces inches
(32 mm).
1405.14.2 1405.14.1.2 Application with Fasteners and fastener
penetration for cold-formed steel light frame construction. No change to
text.
1405.14.1.2 1405.14.1.3 Fastener spacing. No change to text.
Commenter's Reason: This change is part a change in terminology and
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part clean up/editorial.
The concept of nailable substrate clearly recognizes typical wood nailing
substrates but also allows for innovation based on performance. This
definition has been in the International Residential Code and this will create
consistency between the two codes.
We also have changed the design wind pressure to the correct section.
Changing section 1609.3.1 to 1609.1.1.
Finally, we have cleaned up the section to clearly separate the differences
between wood construction and cold formed steel light framed construction.
This addresses the committees concerns.

FS3-16
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FS5-16
IBC: [BS] 1405.18.
Proposed Change as Submitted
Proponent : Matthew Dobson, representing Vinyl Siding Insitute
(mdobson@vinylsiding.org)
2015 International Building Code
Revise as follows:
[BS] 1405.18 Polypropylene siding. Polypropylene siding conforming to the
requirements of this section and complying with Section 1404.12 shall be
limited to exterior walls of Type VB V construction located in areas where the
wind speed specified in Chapter 16 does not exceed 100 miles per hour (45
m/s) and the building height is less than or equal to 40 feet (12 192 mm) in
Exposure C. Where construction is located in areas where the basic wind
speed exceeds 100 miles per hour (45 m/s), or building heights are in excess
of 40 feet (12 192 mm), tests or calculations indicating compliance with
Chapter 16 shall be submitted. Polypropylene siding shall be installed in
accordance with the manufacturer's instructions. Polypropylene siding shall
be secured to the building so as to provide weather protection for the exterior
walls of the building.
Reason: During the adopting of this provision during the 2009 cycle the
provision to allow polypropylene siding on only Type VB construction was
made without clear substantiation during the final action hearings. Because
there are performance measures in place for the use of claddings with Type V
construction, we believe polypropylene siding should be allowed in all types
of Type V construction.
Polypropylene siding has been tested and passed a number of fire
performance measures including the NFPA 268 test that is required for
combustible cladding used in non-combustible construction as well as the
California Urban Interface test CA SFM 12-7a-1. Sample test results have
been included with this change. These test provide evidence that the product
and should be allowed with Type VA construction as their presence will have
no impact on the fire rating of the assembly.
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Cost Impact: Will not increase the cost of construction
This change simply expands where the product category can be used and
offers options.
FS5-16 : [BS]
1405.18DOBSON5338
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee's action taken on FS6-16 addressed this
issue.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Matthew Dobson, representing Vinyl Siding Institute
(mdobson@vinylsiding.org) requests Approve as Submitted.
Commenter's Reason: This change is only necessary if FS6 is not
successful.
The use of polypropylene siding has been shown to be safe and should be
allowed in all types of construction if it can perform to the requirements of
section 1406 of the building code. Section 1406 regulates and places
performance requirements on the use of combustible on non-combustible
construction.
Keep in mind the the code already has fire performance measures in place
whether it be fire resistive construction or other requirements. The code does
a very good job by providing performance criteria vs. creating prescriptive
restrictions.
This change simply allows the expanded use of polypropylene siding on
all Type V construction instead of just Type VB. Basically larger buildings.
This change was originally adopted without any specific justification.
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Proponent : Marcelo Hirschler, representing GBH International
(gbhint@aol.com) requests Disapprove.
Commenter's Reason: Going from Type VB to Type V allows construction
with greater heights, more stories above grade plane and larger allowable
areas.
No information was provided (other than a statement that polypropylene
siding has been tested and passes a small scale ignition test (NFPA 268).
Note that the NFPA 268 test does not have pass/fail criteria but just indicates
that ignition or sustained flaming must be reported. Note also that passing
that: (1) test is not an indication of adequate fire performance and (2) the fact
that some polypropylene siding passes that test is not an indication that
polypropylene siding must pass the test. Polypropylene siding must comply
with ASTM D7254 (per 1404.12) and that requires testing to ASTM E84 only.
Polypropylene siding is a product with very poor fire performance, something
that has been demonstrated time after time. For example, the heat release
rate of the polypropylene material typically used for polypropylene siding is
about twice as high as that of typical wood siding and over twice as high as
that of vinyl siding. The heat released by a material used in the outside of a
building is an indication of the radiated heat to a nearby building.
Siding tests using ASTM E1354 fire test:
2
Wood (cedar) siding: peak heat release rate 309 kW/m - effective heat of
combustion: 13 MJ/kg
Polypropylene siding 1: peak heat release rate 546 kW/m2 - effective heat of
combustion: 25 MJ/kg
Polypropylene siding 2: peak heat release rate 878 kW/m2 - effective heat of
combustion: 32 MJ/kg
Material tests using ASTM E1354 fire test:
2
Vinyl (PVC): peak heat release rate 190 kW/m - effective heat of combustion:
9 MJ/kg
For that reason, the use of this material has been limited to Type VB
construction since it was first allowed into the IBC. When polypropylene siding
burns it releases much more heat than any other siding material permitted by
the code.
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Please disapprove this proposal.

FS5-16
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FS6-16
IBC: [BS] 1405.18.
Proposed Change as Submitted
Proponent : John Kozal, Universal Forest Products, representing Universal
Forest Products (jkozal@ufpi.com)
2015 International Building Code
Revise as follows:
[BS] 1405.18 Polypropylene siding. Polypropylene siding conforming to the
requirements of this section and complying with Section 1404.12 shall be
limited to exterior walls of Type VB construction located in areas where the
wind speed specified in Chapter 16 does not exceed 100 miles per hour (45
m/s) and the building height is less than or equal to 40 feet (12 192 mm) in
Exposure C. Where construction is located in areas where the basic wind
speed exceeds 100 miles per hour (45 m/s), or building heights are in excess
of 40 feet (12 192 mm), tests or calculations indicating compliance with
Chapter 16 shall be submitted. Polypropylene siding shall be installed in
accordance with the manufacturer's instructions. Polypropylene siding shall
be secured to the building so as to provide weather protection for the exterior
walls of the building.
Reason: Restricting Polypropylene Siding to Type VB construction is not
appropriate when 2015 IBC Section 1406.2.1 allows combustible materials to
be used as wall coverings for any type of construction if they pass NFPA 268
and meet fire separation distances as noted in Table 1406.2.1.1.2.
Bibliography: Our Company hired an independent third party testing firm by
the name of SwRI to conduct an NFPA 268 test on our Polypropylene Siding
that has a unique proprietary recipe. The siding passed the test requirement
of NOT exhibiting any sustained flaming while being subjected to an incident
heat energy of 12.5 kW/m^2. Please note that this test wall was only 2.75
feet away from the heat source.
Cost Impact: Will not increase the cost of construction
It would allow the building owner to have another exterior wall covering
option to choose from that meets existing Code test requirements.
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FS6-16 : [BS]
1405.18KOZAL12591
Public Hearing Results
Committee Action:

Approved as Submitted

Committee Reason: The committee believes that wind loading is not senstitive
to the type of construction. It is not a limitation that is structural-based.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Matthew Dobson, Vinyl Siding Institute, representing Vinyl
Siding Institute (mdobson@vinylsiding.org) requests Approve as
Submitted.
Commenter's Reason: The committee recognized in this change, as the
Structural Committee for the development of the IBC, that section 1405 is
about the "HOW" of installation of wall coverings based on structural
conditions. They determined it is NOT about the limitation of "WHERE" or
"Type" of buildings combustible wall coverings can and can't be installed, it is
about "HOW" wall coverings are to be installed.
So the removal of any construction "Type" limitation on polypropylene
siding was determined to be appropriate. The committee stated in their
reason that the "Type" of construction noted in the current section is not
structurally based and therefore is inappropriate.
As a further demonstration of the how the code has effectively regulated
combustible wall coverings, and has done so since at least the inception of
the I-codes in 2000, the code user must reference section 1406, which
regulates "Combustible Materials on the Exterior Side of Exterior Walls".
Section 1406 (not 1405) is the appropriate place to regulate the fire safety
aspects of cladding including polypropylene siding, which is what is under
question.
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As a combustible cladding it is required to meet certain test requirements
when used in higher density settings and when used with other "Types" of
construction other than Type V (combustible construction).
We must rely on the performance measures of the code to regulate product
use. It is inappropriate to simply limit a product's use without applying some
type of performance measure established by the code for all combustible
claddings.
The performance measure in this case is NFPA 268, as noted in section 1406.
NFPA notes this about NFPA 268 - "This standard offers a testing method to
measure and describe the ignitability characteristics of exterior wall
assemblies and their potential of contributing to fire growth under controlled
laboratory conditions. It is intended to be used for code and other regulatory
purposes, specification and design purposes, and research and development
activities."...What does NFPA 268 address? "This fire test response
standard details a method to determine the propensity of ignition of exterior
wall assemblies from exposure to 12.5 kW/m2 radiant heat in the presence
of a pilot ignition source. From instrumentation and documentation to safety
precautions and calibration, this document provides comprehensive testing
guidance."
Polypropylene siding is held to this standard, when applicable, just like all
other combustible claddings and materials used on the outside of buildings.
Performance not prescription.
As a further step, we tested a range of polypropylene sidings on the market
today based on thickness and weight. The two tests were sidings at both
ends of the described range.
Below are links to the test report and videos for both tests. In both cases the
polypropylene siding PASSED the NFPA 268 test, which is required by
the code.
https://www.vinylsiding.org/wp-content/uploads/2016/08/1607-VSI-PPSWRI-NFPA-268-Final-Report.pdf (https://www.vinylsiding.org/wpcontent/uploads/2016/08/1607-VSI-PP-SWRI-NFPA-268-Final-Report.pdf)
https://www.youtube.com/watch?v=v0tAhee0-4I
(https://www.youtube.com/watch?v=v0tAhee0-4I)
https://www.youtube.com/watch?v=-DHokOpEBkg
(https://www.youtube.com/watch?v=-DHokOpEBkg)
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Approving this change allows the code to regulate products based on
established performance, instead of unfounded prescription.
Although the committee's point was that the "Type" of construction in section
1405 is inappropriate, it is important that any descriptions about the fire
characteristics of polypropylene siding as unsafe are simply untrue based on
the performance based tests required in section 1406, NFPA 268.
We urge the assembly to uphold the action of the committee, approve as
submitted.

Proponent : John Kozal, Universal Forest Products, Inc, representing
Universal Forest Products, Inc. (jkozal@ufpi.com) requests Approve as
Submitted.
Commenter's Reason: Currently, the 2015 IBC Code arbitrarily restricts
Polypropylene Siding to Type VB Construction which is not appropriate when
2015 IBC Section 1406.2.1 allows combustible siding to be used as wall
coverings for any type of constructionas long as the siding passes NFPA
268and meets the fire separation distances as noted in Table 1406.2.1.1.2.
1) Accredited Third Party Test Lab
In order to comply with the performancerequirements of the 2015 IBC
Code, our Company hired an independent third party test lab known as
SwRI to conduct the Code required NFPA 268 test and our combustible
Polypropylene Siding passed the test.
2) Accredited Third Party Listing Company
Our Company then took a major step forward by hiring an accredited, third
party listing report writer known as NTA, Inc (an ICC member) to review
the SwRI test data and the 2015 IBC Code to ensure we met the
performance intent of the Code. In fact, NTA's team of engineers and
technicians evaluated the SwRI test report and the 2015 IBC Code and
approved our Polypropylene exterior wall siding to be applied to all
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types of constructionas noted under Section 3.2 of the listing report
because our Polypropylene exterior wall siding met the allowable
performance requirements of the 2015 IBC Code.
3) Summary:
We ask the Assembly to uphold the action of the Committee and approve the
change as submittedbecause the 2015 IBC Code does have an effective
set of performance requirements for exterior wall coverings in place which
was duly followed and fully documented in the above scenario.

Proponent : Marcelo Hirschler, representing GBH International
(gbhint@aol.com) requests Disapprove.
Commenter's Reason: Going from Type VB to any Type allows construction
with greater heights, more stories above grade plane and larger allowable
areas as well as allowing in buildings of Types I through IV construction.
No information was provided (other than a statement that polypropylene
siding has been tested and passes a small scale ignition test (NFPA 268).
Note that the NFPA 268 test does not have pass/fail criteria but just indicates
that ignition or sustained flaming must be reported. Note also that passing
that: (1) test is not an indication of adequate fire performance and (2) the fact
that some polypropylene siding passes that test is not an indication that
polypropylene siding must pass the test. Polypropylene siding must comply
with ASTM D7254 (per 1404.12) and that requires testing to ASTM E84 only.
Polypropylene siding is a product with very poor fire performance, something
that has been demonstrated time after time.For example, the heat release rate
of the polypropylene material typically used for polypropylene siding is about
twice as high as that of typical wood siding and over twice as high as that of
vinyl siding. The heat released by a material used in the outside of a building
is an indication of the radiated heat to a nearby building.
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Siding tests using ASTM E1354 fire test:
Wood (cedar) siding: peak heat release rate 309 kW/m2 - effective heat of
combustion: 13 MJ/kg
Polypropylene siding 1: peak heat release rate 546 kW/m2 - effective heat of
combustion: 25 MJ/kg
Polypropylene siding 2: peak heat release rate 878 kW/m2 - effective heat of
combustion: 32 MJ/kg
Material tests using ASTM E1354 fire test:
2
Vinyl (PVC): peak heat release rate 190 kW/m - effective heat of combustion:
9 MJ/kg
For that reason, the use of this material has been limited to Type VB
construction since it was first allowed into the IBC. When polypropylene siding
burns it releases much more heat than any other siding material permitted by
the code.
The rationale for allowing the increase in application provided by FS6 was
that it complies with a small scale ignition test (NFPA 268) and that it is
covered in chapter 6 of the IBC.
However, in fact polypropylene siding is not one of the materials contained in
Table 1405.2 of weather coverings (and thus there is no safe minimum
thickness provided in the code) and it is not one of the combustible materials
permitted in Types I and II construction by section 603. Section 603
specifically states that the allowable materials include "Combustible exterior
wall coverings, balconies and similar projections and bay or oriel windows in
accordance with Chapter 14".
Therefore, without the approval of this code change polypropylene siding is
not one of those materials, in spite of the statement made at the committee
hearings that the use is allowed by chapter 6. Moreover no suitable fire
hazard information was provided to justify expanding the application of this
material, with high flammability.
Please disapprove the proposal.

FS6-16
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G4-16
IBC: 202; IEBC: 202
Proposed Change as Submitted
Proponent : David Bonowitz, representing National Council of Structural
Engineers Associations (dbonowitz@att.net)
2015 International Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[BS] DANGEROUS. Any building, structure or portion thereof that meets any
of the conditions described below shall be deemed dangerous:
1. The building or structure has collapsed, has partially collapsed, has
moved off its foundation, or lacks the necessary support of the
ground.
2. There exists a significant risk of collapse, detachment or dislodgment
of any portion, member, appurtenance or ornamentation of the
building or structure under service loads. For purposes of this
definition, service loads shall include permanent, routine or frequent
loads but shall not include snow, wind, rain, flood, earthquake or other
environmental loads unless such loads are imminent or already in
effect.
2015 International Existing Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[BS] DANGEROUS. Any building, structure or portion thereof that meets any
of the conditions described below shall be deemed dangerous:
1. The building or structure has collapsed, has partially collapsed, has
moved off its foundation, or lacks the necessary support of the
ground.
2. There exists a significant risk of collapse, detachment or
dislodgement of any portion, member, appurtenance or ornamentation
of the building or structure under service loads. For purposes of this
definition, service loads shall include permanent, routine or frequent
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loads but shall not include snow, wind, rain, flood, earthquake or other
environmental loads unless such loads are imminent or already in
effect.
Reason: Part 2 of the definition of Dangerous relies on the term "service
loads." The intent, dating from when this definition was revised in recent
cycles, is to give discretion to the code official to deal with actual, current, or
imminent conditions that need to be secured, or evacuated for safety, and
corrected. The intent is NOT to condemn buildings because of a design basis
storm or earthquake that could happen in the indefinite future.
Perhaps surprisingly, "service loads" are not defined in the IEBC or IBC.
However, in IBC Interpretation 23-10 (issued 12/8/2010; see Bibliography),
"service loads" were interpreted to be the same as "nominal" loads. Nominal
loads are unfactored loads, but they include unfacored environmental loads
such as Snow, Wind, and Earthquake. Here's the problem: The load factors
for W and E are generally 1.0, and for S and R are sometimes even less than
1.0. Therefore, for environmental loads, the nominal load IS the factored load,
so by the interpretation, the service load in the definition of Dangerous is the
full design basis W, E, or S load. (By the way, the term "environmental load,"
though not itself defined, is used in the definition of Essential Facility, Live
Load, Load, etc.). This is clearly wrong, and at odds with the intent of the
definition.
This proposal solves the problem and makes the well-intended but incorrect
Interpretation 23-10 unnecessary. Under the proposal, the definition will
continue to rely on the judgment of the code official (regarding "significant
risk") but will clarify that the intent is to look at actual, current, or imminent
conditions. In particular, the last sentence still allows the code official to
consider, for example, existing extreme snow loads, predicted hurricanes, and
expected aftershocks.
We prefer the revised definition as proposed, which retains the words "service
loads" but clarifies this otherwise undefined term in context. We would also
accept a simpler revision that simply replaces the term as follows: "... of the
building or structure under permanent, routine, frequent, actual, or imminent
loads."
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Finally, it is worth noting that ASCE 7-16 will include a definition of "service
loads," but it too will differ from the code's intent. The ASCE 7-16 definition
will include "environmental loads that are expected to occur during the defined
service life of a building." These are often, but not always, smaller than the
design basis loads, but they are almost always still significantly bigger than
the "everyday" or "routine" loads contemplated by the definition of Dangerous.

Bibliography: IBC Interpretation 23-10, Issued 12-8-2010 (EB_09_23_10),
available online at:
http://www2.iccsafe.org/cs/committeeArea/pdf_file/EB_09_23_10.pdf
(http://www2.iccsafe.org/cs/committeeArea/pdf_file/EB_09_23_10.pdf).

Cost Impact: Will not increase the cost of construction
This is a clarification of the current intent, so there are no changes to
construction requirements.
G4-16 : 202
DANGEROUSBONOWITZ12245
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee agrees with the intent of the proposal, but
there are concerns that the proposed clarification of "service loads" is in conflict
with ASCE 7 and would therefore create confusion. While the current definiton
relies on the judgement of the code offical, adding the term "imminent" to the
definition appears to add more discretion for the code official. The committee
prefers to see the wording "tightened up".
Assembly Motion:
Online Vote Results:
Support: 39.08% (111) Oppose: 60.92% (173)
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : David Bonowitz, representing National Council of
Structural Engineers Associations (dbonowitz@att.net) requests
Approve as Modified by this Public Comment.
Modify as Follows:
2015 International Building Code
SECTION 202 DEFINITIONS
[BS] DANGEROUS. Any building, structure or portion thereof that meets any
of the conditions described below shall be deemed dangerous:
1. The building or structure has collapsed, has partially collapsed, has
moved off its foundation, or lacks the necessary support of the
ground.
2. There exists a significant risk of collapse, detachment or dislodgment
of any portion, member, appurtenance or ornamentation of the
building or structure under service loads. For purposes of this
definition, service loads shall include permanent, routine , or frequent
loads but shall not include ; under actual loads already in effect; or
under snow, wind, rain, flood, earthquake or other environmental
loads unless when such loads are imminent or already in effect.
2015 International Existing Building Code
SECTION 202 DEFINITIONS
[BS] DANGEROUS. Any building, structure or portion thereof that meets any
of the conditions described below shall be deemed dangerous:
1. The building or structure has collapsed, has partially collapsed, has
moved off its foundation, or lacks the necessary support of the
ground.
2. There exists a significant risk of collapse, detachment or
dislodgement of any portion, member, appurtenance or ornamentation
of the building or structure under service loads. For purposes of this
definition, service loads shall include permanent, routine , or frequent
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loads but shall not include ; under actual loads already in effect; or
under snow, wind, rain, flood, earthquake or other environmental
loads unless when such loads are imminent or already in effect.
Commenter's Reason: Proposal G4 clarifies and confirms what is meant by
"service loads" in the definition of dangerous. "Service loads" is currently
improperly interpreted, as explained in the G4 reason statement.
The IBC Structural committee narrowly disapproved G4 (by a vote of 7-5), but
said in its reason statement that it "agrees with the intent of the proposal."
What kept G4 from being approved was a concern over whether to even keep
the term "service loads" in the definition at all. Though "service loads" is not
defined in the I-codes, it is defined in ASCE 7, so at the hearings, the
suggestion was made that while we are clarifying and confirming the intent of
the definition, we might as well get rid of those two words and avoid any
possible confusion.
So that is what this public comment does.
A second, smaller issue noted in the committee's reason statement involves a
quibble over the word "imminent" and whether this gives the code official too
much discretion. We maintain that it does not. First, the definition of
dangerous already relies on code official interpretation of "significant risk," a
much looser term. Second, the record of code changes makes clear that the
whole point of this definition is to give discretion to the code official in urgent
situations involving dangerous buildings. Third, "imminent," meaning "about to
happen" is actually quite appropriate to what is intended. All agree that the
code official should be able to apply the definition during a period of frequent
aftershocks, when the flood waters are already rising, or when the hurricane's
path is known. Not to anticipate these cases with a term like "imminent," or
worse to disapprove G4 because of this quibble, is to throw out the baby with
the bath water. Fourth, any concerns over future interpretation of "imminent"
pale in comparison to the current problems posed by the current
misinterpretation of "service loads." If needed (though it shouldn't be), the ICC
can issue an interpretation, just as it did for "service loads."
In the end, G4 has to be approved, either as submitted or as modified by this
PC, in order for the definition of dangerous to make sense as intended.
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Proponent : Karl Rubenacker, Gilsanz Murray Steficek, representing
National Council of Structural Engineers Associations
(karl.rubenacker@gmsllp.com) requests Approve as Submitted.
Commenter's Reason: Everyone agrees that the current definition has a
problem, as described in the G4 reason statement. Disaproval of proposal
G4 leaves that problem in place without solving it. The committee's concern
about the term "service loads" is unfounded because "service loads" is not
already defined in the IEBC, because the ASCE definition is not what the
code intends, and because proposal G4 specifically says what is meant by
"service loads" as used in this definition. The committee's concern about the
word "imminent" is unfounded because the dictionary definition, as referenced
by section 201.4, is adequate and appropriate. The whole purpose of the
definition of Dangerous is to give discretion to the code official.
G4-16
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G6-16 Part II
IRC: , R202 (New).
Proposed Change as Submitted
Proponent : Larry Wainright, representing Structural Building Components
Association (lwainright@qualtim.com)
2015 International Residential Code
Add new definition as follows:
SECTION R202 DEFINITIONS
GRADE (LUMBER). The classification of lumber in regard to strength and
utility in accordance with America Softwood Lumber Standard DOC PS 20
and the grading rules of an approved lumber rules-writing agency.
SECTION R202 DEFINITIONS
DESIGN VALUE (LUMBER). Published design data that are representative
of the strength and stiffness of specific grades and species/species groups of
lumber.
Reason: The IRC and IBC do not currently contain a definition for lumber
design values. The IBC provides the following definition for the grade of
lumber:
[BS] GRADE (LUMBER). The classification of lumber in regard to strength
and utility in accordance with America Softwood Lumber Standard DOC PS
20 and the grading rules of an approved lumber rules-writing agency.
This definition is brought into the IRC for consistency between the code and
greater understanding by users of the code as to what is meant by the term
"grade" as it relates to lumber. The strength of lumber is defined by the term
"design value" in DOC PS 20-15
(http://gsi.nist.gov/global/docs/vps/approved%20PS2015%20SSD%20final%202-25-15_dfa%20April%201st_wCover.pdf). The
design value is directly tied to the lumber grade by a grade stamp or grade
mark where its classification is by mechanically or visually graded means as
defined by an approved lumber rules-writing agency. The term design value is
used throughout the IRC and IBC in the context of load resisting applications
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where lumber is used as the resisting element. It is important that building
design professionals, builders, building officials and any lumber end-user
have easy access to understanding the term design value for lumber.

Cost Impact: Will not increase the cost of construction
This is simply a definition with no change in the technical requirements of the
code. Therefore this proposal will not increase the cost of construction.
G6-16 Part II :
R202 (LUMBER)WAINRIGHT13899
Public Hearing Results

Part II
Committee Action:

Disapproved

Committee Reason: The definition of design value refers to published data and
should reference DOC PS 20. The proponents should bring this back as a public
comment.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Larry Wainright, representing Structural Building
Components Association (lwainright@qualtim.com) requests Approve
as Modified by this Public Comment.
Modify as Follows:
2015 International Residential Code
SECTION R202 DEFINITIONS
DESIGN VALUE (LUMBER). Published design data
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Design properties developed in accordance with DOC PS-20 that are
representative of the strength and stiffness of specific grades and
species/species groups of lumber.
Commenter's Reason: This public comment is submitted at the request of
the committee to bring this back with reference to DOC PS-20 and to remove
the reference to "published data".
G6-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS
REPRODUCED FOR INFORMATIONAL PURPOSES ONLY

G6-16 Part I
IBC: 202 (New).
Proposed Change as Submitted
Proponent : Larry Wainright, representing Structural Building
Components Association (lwainright@qualtim.com)
2015 International Building Code
Add new definition as follows:
SECTION 202 DEFINITIONS
DESIGN VALUE (LUMBER). Published design data that are
representative of the strength and stiffness of specific grades and
species/species groups of lumber.
Reason: The IRC and IBC do not currently contain a definition for lumber
design values. The IBC provides the following definition for the grade of
lumber:
[BS] GRADE (LUMBER). The classification of lumber in regard to
strength and utility in accordance with America Softwood Lumber
Standard DOC PS 20 and the grading rules of an approved lumber ruleswriting agency.
This definition is brought into the IRC for consistency between the code
and greater understanding by users of the code as to what is meant by
the term "grade" as it relates to lumber. The strength of lumber is defined
by the term "design value" in DOC PS 20-15
(http://gsi.nist.gov/global/docs/vps/approved%20PS2015%20SSD%20final%202-25-15_dfa%20April%201st_wCover.pdf). The
design value is directly tied to the lumber grade by a grade stamp or
grade mark where its classification is by mechanically or visually graded
means as defined by an approved lumber rules-writing agency. The term
design value is used throughout the IRC and IBC in the context of load
resisting applications where lumber is used as the resisting element. It is
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important that building design professionals, builders, building officials
and any lumber end-user have easy access to understanding the term
design value for lumber.

Cost Impact: Will not increase the cost of construction
This is simply a definition with no change in the technical requirements of
the code. Therefore this proposal will not increase the cost of
construction.
G6-16 Part I :
202 (NEW)WAINRIGHT13898
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The committee does not see any instance where
adding the proposed definition to the IBC provides any benefit and it may
actually create confusion. The definition is in the referenced standard, DOC
PS 20, so it is available.
Assembly Action:
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G10-16 Part III
IECC: R202 (IRC N1101.6)
Proposed Change as Submitted
Proponent : Julie Ruth, representing American Architectural Manufacturers
Association (julruth@aol.com)
2015 International Energy Conservation Code
Revise as follows:
R202 (N1101.6) SKYLIGHT. Glass or other transparent or translucent glazing
material installed at a slope of less than 60 degrees (1.05 rad) from
horizontal, including unit skylights, tubular daylighting devices, and glazing
materials in solariums, sunrooms, roofs and sloped walls.
Reason: This revision clarifies the types of products that are included in the
category of "skylights" and brings the IECC more closely in alignment with the
IRC.
Cost Impact: Will not increase the cost of construction
The proposal simply clarifies which products fall under the category of
"skylight", and by default, which do not. It will not impact the cost of
construction
G10-16 Part III :
R202 (N1101.6)SKYLIGHTRUTH13902
Public Hearing Results

Part III
Committee Action:

Disapproved

Committee Reason: It is uncessary to have a laundry list for where skylights
could be installed.
Assembly Action:
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Individual Consideration Agenda
Proponent : Julie Ruth, representing American Architectural
Manufacturers Association (julruth@aol.com) requests Approve as
Submitted.
Commenter's Reason: G10, Part III was part of a comprehensive set of
proposal parts submitted by AAMA to establish a consistent definition of
fenestratoin, vertical fenestration and skylights and sloped glazing in the IRC,
IBC and IECC. These proposal parts consisted of G9, Parts I & II, and G10,
Parts I, II, III & IV. All of these proposal parts were approved during the
Committee Action Hearings except for G10, Part III.
The reason given by the IECC-Residential Committee for its Disapproval of
G10, Part III is "it is unnessecary to have a laundry list for where skylights
could be installed". The intent of the changes proposed to the definition of
"Skylights and Sloped Glazing" by all parts of G10 is to clarify what
constitutes skylights and sloped glazing, and to specifically clarify that tubular
daylighting devices are to be included within that definition. This clarification
is important because all fenestration, both vertical and skylights and sloped
glazing, are required to be installed in such a manner as to preserve the
integrity of the wall or roof. Approval of G10, Part III, along with the previous
approval of G9, Part II at the CAH, will clarify that tubular daylighting devices
are to be installed in such a manner as to preserve the weather resistant
barrier of the roof in residential construction.

G10-16 Part III
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS
REPRODUCED FOR INFORMATIONAL PURPOSES ONLY

G10-16 Part I
IBC: 202.
Proposed Change as Submitted
Proponent : Julie Ruth, representing American Architectural
Manufacturers Association (julruth@aol.com)
2015 International Building Code
Revise as follows:
SECTION 202 DEFINITIONS
[BS] SKYLIGHTS AND SLOPED GLAZING. Glass or other transparent
or translucent glazing material installed at a slope of 15 degrees (0.26
rad) or more from vertical. Glazing material in Unit skylights, including
unit skylightstubular daylighting devices, tubular daylighting devices,
and glazing materials in solariums, sunroomssunrooms, roofs and sloped
walls, are included in this definition.
Reason: This revision clarifies the types of products that are included in
the category of "skylights" and brings the IECC more closely in alignment
with the IRC.
Cost Impact: Will not increase the cost of construction
The proposal simply clarifies which products fall under the category of
"skylight", and by default, which do not. It will not impact the cost of
construction
G10-16 Part I :
202 SKYLIGHTSRUTH13900
Public Hearing Results

Part I
Committee Action:
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Approved as Submitted
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Committee Reason: The proposal improves the definition of "skylights and
sloped glazing" and its approval in consistent with action taken by the IRC-B
committee.
Assembly Action:
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None
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS
REPRODUCED FOR INFORMATIONAL PURPOSES ONLY

G10-16 Part II
IECC: 0.
Proposed Change as Submitted
Proponent : Julie Ruth, representing American Architectural
Manufacturers Association (julruth@aol.com)
2015 International Energy Conservation Code
Revise as follows:
SECTION C202 DEFINITIONS
FENESTRATION. Products classified as either vertical fenestration or
skylights.
Skylight. Glass or other transparent or translucent glazing material
installed at a slope of less than 60 degrees (1.05 rad) from horizontal,
including unit skylights, tubular daylighting devices, and glazing
materials in solariums, sunrooms, roofs and sloped walls.
Vertical fenestration. Windows (fixed or moveable), opaque doors,
glazed doors, glazed block and combination opaque/glazed doors
composed of glass or other transparent or translucent glazing materials
and installed at a slope of at least 60 degrees (1.05 rad) from
horizontal.
Reason: This revision clarifies the types of products that are included in
the category of "skylights" and brings the IECC more closely in alignment
with the IRC.
Cost Impact: Will not increase the cost of construction
The proposal simply clarifies which products fall under the category of
"skylight", and by default, which do not. It will not impact the cost of
construction
G10-16 Part II :
C202RUTH13901
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Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: Approval was based on the proponent's published
reason statements.
Assembly Action:

None

Analysis: This code change proposal was initially placed on the ballot for an
assembly motion. Upon further review, it was discovered that there was no
motion made. Therefore the code change was removed from the assembly
motion ballot.
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NOTE: PART IV DID NOT RECEIVE A PUBLIC COMMENT AND IS
REPRODUCED FOR INFORMATIONAL PURPOSES ONLY

G10-16 Part IV
IRC: 0.
Proposed Change as Submitted
Proponent : Julie Ruth, representing American Architectural
Manufacturers Association (julruth@aol.com)
2015 International Residential Code
Revise as follows:
SECTION R202 DEFINITIONS
[RB] SKYLIGHT AND SLOPED GLAZING. Glass or other transparent or
translucent glazing material installed at a slope of 15 degrees (0.26 rad)
or more from vertical. Glazing materials in skylights, including unit Unit
skylights, tubular daylighting devices, and glazing materials in solariums,
sunrooms, roofs and sloped walls are included in this definition.
Reason: This revision clarifies the types of products that are included in
the category of "skylights" and brings the IECC more closely in alignment
with the IRC.
Cost Impact: Will not increase the cost of construction
The proposal simply clarifies which products fall under the category of
"skylight", and by default, which do not. It will not impact the cost of
construction
G10-16 Part IV :
R202 SKYLIGHTRUTH13903
Public Hearing Results

Part IV
Committee Action:
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Committee Reason: This proposal cleans up and expands the definition.
Assembly Action:
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None
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G16-16
IBC: 202 (New); IFC: 202 (New)
Proposed Change as Submitted
Proponent : Victor Cuevas, representing City of Los Angeles
2015 International Building Code
Add new definition as follows:
SECTION 202 DEFINITIONS
SMOKE ZONE A defined area for which the movement of smoke is limited or
restricted through the use of mechanical and/or passive smoke control
systems.
2015 International Fire Code
Add new definition as follows:
SECTION 202 DEFINITIONS
SMOKE ZONE. A defined area for which the movement of smoke is limited or
restricted through the use of mechanical and/or passive smoke control
systems.
Reason: The term "Smoke Zone" has not previously been defined.
Cost Impact: Will not increase the cost of construction
This amendment will simply provide a definition which does not currently exist
in the code. The addition of this new term, does not create change in
construction requirements.
G16-16 : 202
ZONECUEVAS4891
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee stated that there was insufficient
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justification for an additional definition and the reason statement did not list the
locations where the term currently occurs. It addition, it does not address if it
applies to vertical locations and contains the ambiguous text of "and/or."
Assembly Action:

None
Individual Consideration Agenda

Proponent : Victor Cuevas, representing City of Los Angeles
(victor.cuevas@lacity.org) requests Approve as Submitted.
Commenter's Reason: The term "Smoke Zone" which was not previously
defined, has been incorporated as an approved amendment under FS218-16.
Since the term has now been incorporated into the code through this
approved amendment, I would recommend that the definition of "Smoke
Zone", also be approved as submitted.
Bibliography: N/A
G16-16
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G17-16 Part I
IBC: , 1512, 1512.1, 202 (New), [BG] 1510.7, [BG] 1510.7.1, [BG] 1510.7.2,
[BG] 1510.7.3, [BG] 1510.7.4.
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee
(bcac@iccsafe.org)
2015 International Building Code
Add new definition as follows:
SECTION 202 DEFINITIONS
SOLAR ENERGY SYSTEM. A system that converts solar radiation to usable
energy, including photovoltaic panel system and solar thermal system.
SECTION 202 DEFINITIONS
SOLAR THERMAL COLLECTOR. Components in a solar thermal system
that collect and convert solar radiation to thermal energy.
SECTION 202 DEFINITIONS
SOLAR THERMAL SYSTEM. A system that converts solar radiation to
thermal energy for use in heating or cooling.
Delete without substitution:
[BG] 1510.7 Photovoltaic panels and modules. Rooftop-mounted
photovoltaic panels and modules shall be designed in accordance with this
section.
[BG] 1510.7.1 Wind resistance. Rooftop-mounted photovoltaic panels and
modules shall be designed for component and cladding wind loads in
accordance with Chapter 16 using an effective wind area based on the
dimensions of a single unit frame.
[BG] 1510.7.2 Fire classification. Rooftop-mounted photovoltaic panels
and modules shall have the fire classification in accordance with Section
1505.9.
[BG] 1510.7.3 Installation. Rooftop-mounted photovoltaic panels and
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modules shall be installed in accordance with the manufacturer's instructions.
[BG] 1510.7.4 Photovoltaic panels and modules. Rooftop-mounted
photovoltaicpanels and modules shall be listed and labeled in accordance
with UL 1703 and shall be installed in accordance with the manufacturer's
instructions.
Revise as follows:
SECTION 1512 PHOTOVOLTAIC PANELS AND MODULES SOLAR
ENERGY SYSTEMS
1512.1 Photovoltaic panels and modules and solar thermal
collectors. Photovoltaic panels and modules and solar thermal collectors
installed upon a roof or as an integral part of a roof assembly shall comply
with the requirements of this code and the International Fire CodeSection
3111.
Reason: The proposed terms "solar thermal collector" and "solar
thermal system" are from ICC 900/SRCC 300-15, Solar Thermal System
Standard. These terms are currently used in the IRC and it is therefore
appropriate for the defintions to be included.
The expansion of Section 3111 in the International Building Code by Proposal
G211-15 in the Group A cycle covers all that is within Section 1510.7 and its
subsections, as well as providing all the applicable requirements for
photovoltaic panels and modules in one location of the code. There are
additional requirements that apply to rooftop-mounted photovoltaic panels and
modules that are not covered in Section 1510.7, including roof access,
signage, routing of conductors, and additional electrical requirements. By
locating all applicable requirements in one location in the chapter for Special
Construction, all applicable requirements will be addressed. In addition,
Section 3111 also covers all the applicable requirements for solar thermal
systems, which include the solar thermal collectors mounted on the roof.
Revising Section 1512.1 provides the appropriate pointer to the requirements
in Section 3111.
This proposal is submitted by the ICC Building Code Action Committee
(BCAC). BCAC was established by the ICC Board of Directors to pursue
opportunities to improve and enhance assigned International Codes or
portions thereof. In 2014 and 2015 the BCAC has held 5 open meetings. In
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addition, there were numerous Working Group meetings and conference calls
for the current code development cycle, which included members of the
committee as well as any interested party to discuss and debate the proposed
changes. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/codedevelopment-process/building-code-action-committee-bcac/)

Cost Impact: Will not increase the cost of construction
No cost increase as this correlates the requirements relocated to Section
3111.
G17-16 Part I :
[BG] 1510.7KULIK13908
Public Hearing Results

Part I
Committee Action:

Disapproved

Committee Reason: The committee found the proposal to be confusing and
noted that conflicting testimony was heard.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Kulik, representing Building Code Action
Committee (bcac@iccsafe.org) requests Approve as Modified by this
Public Comment.
Replace Proposal as Follows:
2015 International Building Code
SECTION 202 DEFINITIONS
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SOLAR ENERGY SYSTEM. A system that converts solar radiation to usable
energy, including photovoltaic panel system and solar thermal system.

SOLAR THERMAL COLLECTOR. Components in a solar thermal system
that collect and convert solar radiation to thermal energy.

SOLAR THERMAL SYSTEM. A system that converts solar radiation to
thermal energy for use in heating or cooling.
Commenter's Reason: These are terms that are used in both the IRC and
the IBC. G17-16 Part II was accepted to include these terms in the IRC.
This public comment is submitted by the ICC Building Code Action Committee
(BCAC). BCAC was established by the ICC Board of Directors to pursue
opportunities to improve and enhance assigned International Codes or
portions thereof. Between 2014 and 2016 the BCAC has held 8 open
meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included
members of the committee as well as any interested party to discuss and
debate the proposed public comments. Related documentation and reports
are posted on the BCAC website at: BCAC (http://www.iccsafe.org/codestech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

Proponent : Joseph Cain, representing Solar Energy Industries
Association (SEIA) (JoeCainPE@gmail.com) requests Approve as
Submitted.
Commenter's Reason: The proponent of this Public Comment recommends
Approval as Submitted for Proposal G17-16 Part I. This action would be
consistent with Proposal G211-15 of Group A, which establishes the "road
map" for design and installation of solar energy systems -- including solar
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photovoltaic systems and solar thermal systems -- in IBC Section 3111.
Note that in the original proposal G17-16, Section 1510.7.3 was also intended
to be in strike-out, as that section was also relocated to Section 3111 by
G211-15. The strike-out of Section 1510.7.3 was missed owing to a staff
error, and was not caught in the update of the monograph.

Proponent : Edward Kulik, representing Building Code Action
Committee (bcac@iccsafe.org) requests Approve as Submitted.
Commenter's Reason: These changes are needed to assist the user of the
code to locate and apply all the appropriate requirements for both
photovoltaic and solar thermal installations. The expansion of Section 3111 in
the International Building Code by Proposal G211-15 in the Group A cycle
consolidated all the applicable requirements into one location. This helps
ensure all the requirements are applied, and to avoid confusion and
redundancies.
1. The terms "solar energy system", "solar thermal collector", and "solar
thermal system" are used in both the IBC and IRC. These definitions were
approved in G17-16 Part II for inclusion in the IRC. To help ensure the
same level of enforcement of the related requirements, these terms need
to be defined in both the IBC and IRC.
2. The requirements currently in Section 1510.7 only address a portion of
the requirements applicable to rooftop mounted photovoltaic panel
systems. All the requirements, including what is covered in Section
1510.7, are covered in Section 3111 by the action taken for G211-15.
These photovoltaic panel systems are special construction, not a part of
the defined roof assembly. The action taken on S49-16 already removed
one of the four requirements (wind resistance) from Section 1510.7, which
makes this section further incomplete and potentially create confusion as
to all the requirements applicable to installing these systems.
3. Section 1512 needs to be expanded to recognize the installation of
solar thermal systems on top of roof assemblies. Also this section needs
to direct the code user specifically to Section 3111 in order to locate all
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the applicable requirements. Partially repeating requirements in separate
locations of the code leads to diverging requirements and inconsistent
application of requirements.
This public comment is submitted by the ICC Building Code Action Committee
(BCAC). BCAC was established by the ICC Board of Directors to pursue
opportunities to improve and enhance assigned International Codes or
portions thereof. Between 2014 and 2016 the BCAC has held 8 open
meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included
members of the committee as well as any interested party to discuss and
debate the proposed public comments. Related documentation and reports
are posted on the BCAC website at: BCAC (http://www.iccsafe.org/codestech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

G17-16 Part I
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NOTE: PART II DID NOT RECEIVE A PUBLIC COMMENT AND IS
REPRODUCED FOR INFORMATIONAL PURPOSES ONLY

G17-16 Part II
IRC: , R202 (New).
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee
(bcac@iccsafe.org)
2015 International Residential Code
Add new definition as follows:
SECTION R202 DEFINITIONS
SOLAR ENERGY SYSTEM. A system that converts solar radiation to
usable energy, including photovoltaic panel system and solar thermal
system.
SECTION R202 DEFINITIONS
SOLAR THERMAL COLLECTOR. Components in a solar thermal
system that collect and convert solar radiation to thermal energy.
SECTION R202 DEFINITIONS
SOLAR THERMAL SYSTEM. A system that converts solar radiation to
thermal energy for use in heating or cooling.
Reason: The proposed terms "solar thermal collector" and "solar
thermal system" are from ICC 900/SRCC 300-15, Solar Thermal System
Standard. These terms are currently used in the IRC and it is therefore
appropriate for the defintions to be included.
The expansion of Section 3111 in the International Building Code by
Proposal G211-15 in the Group A cycle covers all that is within Section
1510.7 and its subsections, as well as providing all the applicable
requirements for photovoltaic panels and modules in one location of the
code. There are additional requirements that apply to rooftop-mounted
photovoltaic panels and modules that are not covered in Section 1510.7,
including roof access, signage, routing of conductors, and additional
electrical requirements. By locating all applicable requirements in one
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location in the chapter for Special Construction, all applicable
requirements will be addressed. In addition, Section 3111 also covers all
the applicable requirements for solar thermal systems, which include the
solar thermal collectors mounted on the roof. Revising Section 1512.1
provides the appropriate pointer to the requirements in Section 3111.
This proposal is submitted by the ICC Building Code Action Committee
(BCAC). BCAC was established by the ICC Board of Directors to pursue
opportunities to improve and enhance assigned International Codes or
portions thereof. In 2014 and 2015 the BCAC has held 5 open
meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included
members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are
posted on the BCAC website at: BCAC (http://www.iccsafe.org/codestech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

Cost Impact: Will not increase the cost of construction
No cost increase as this correlates the requirements relocated to Section
3111.
G17-16 Part II :
R202 ENERGYKULIK13909
Public Hearing Results

Part II
Committee Action:

Approved as Submitted

Committee Reason: This proposal brings a consensus ICC standard into
the IRC.
Assembly Action:
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G19-16 Part II
IRC: 0, R202 (New).
Proposed Change as Submitted
Proponent : Theresa Weston, representing DuPont Building Innovations
(theresa.a.weston@dupont.com)
2015 International Residential Code
Add new text as follows:
SECTION R202 DEFINITIONS
STEEP SLOPE. A roof slope greater than two units vertical in 12 units
horizontal (17-percent slope).
Revise as follows:
SECTION R202 DEFINITIONS
[RB] UNDERLAYMENT. One or more layers of a durable, water resistive
material (e.g. felt, sheathing paper, nonbituminous saturated felt, or other
approved material self-adhered membrane) that provides a degree of
protection against water intrusion based on the roof slope and anticipated
environmental exposure, over which a steep sloperoof covering, with a slope
of 2 to 12 (17-percent slope) or greater, is applied.
Reason: This proposal expands the definition to describe an underlayment
more generally, rather than describing it only by example materials.
Cost Impact: Will not increase the cost of construction
This proposal only updates a definition and does not include any additional
restrictions or requirements.
G19-16 Part II :
R202 STEEPWESTON13911
Public Hearing Results

Part II
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Committee Action:

Disapproved

Committee Reason: There are a number of small teaks that need to be made.
For example, the language "degree of protection" is unclear and problematic.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Theresa Weston, DuPont Protective Solutions,
representing DuPont Building Innovations
(theresa.a.weston@dupont.com) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Residential Code
SECTION R202 DEFINITIONS
[RB] UNDERLAYMENT. One or more layers of a durable, material applied to
a steep slope roof deck under the roof covering that resists liquid water
resistive material (e.g. felt, sheathing paper, nonbituminous saturated felt, or
self-adhered membrane) that provides a degree of protection against water
intrusion based on penetrates the roof slope and anticipated environmental
exposure, over which a steep slope roof covering roof covering is applied.
Commenter's Reason: This modification of the original proposal provides
significant clarification and simplification over both current definition and the
original proposal. It clarifies the definition by describing an underlayment
more generically, rather than by describing in only by a laundry list of example
materials. As suggested by the committee vague terminology such as "degree
of protection" has been removed. This modification will also make the
definition in the IRC the same as that which was approved in the Committee
Hearings for the IBC.
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G19-16 Part II
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS
REPRODUCED FOR INFORMATIONAL PURPOSES ONLY

G19-16 Part I
IBC: 202.
Proposed Change as Submitted
Proponent : Theresa Weston, representing DuPont Building Innovations
(theresa.a.weston@dupont.com)
2015 International Building Code
Revise as follows:
SECTION 202 DEFINITIONS
STEEP SLOPE. A roof slope greater than two units vertical in 12 units
horizontal (17-percent slope).
[BS] UNDERLAYMENT. One or more layers of a durable, water resistive
material (e.g. felt, sheathing paper, nonbituminous saturated felt, or other
approved material self-adhered membrane) that provides a degree of
protection against water intrusion based on the roof slope and anticipated
environmental exposure, over which steep slope a steep-slope roof
covering roof covering is applied.
Reason: This proposal expands the definition to describe an
underlayment more generally, rather than describing it only by example
materials.
Cost Impact: Will not increase the cost of construction
This proposal only updates a definition and does not include any
additional restrictions or requirements.
G19-16 Part I :
202 SLOPEWESTON13910
Public Hearing Results

Part I
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Committee Action:

Approved as Modified

Modification:
2015 International Building Code
SECTION 202 DEFINITIONS
[BS] UNDERLAYMENT. One or more layers of a durable, water resistive
material (e.g. felt, sheathing paper, nonbituminous saturated felt, or selfadhered membrane) that provides applied to a degree of protection against
water intrusion based on the roof slope and anticipated environmental
exposure, over which steep slope a roof covering is applied deck under the
roof covering that resists liquid water that penetrates the roof covering.
Committee Reason: This change to the definition of "underlayment"
reduces it to a basic explanation of what underlayment is. The modification
removed extraneous wording in order to clarify this revision.
Assembly Action:
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G26-16
IBC: [F] 307.1.1, 311.1 (IFC: [BG] 202), 311.2 (IFC: [BG] 202); IFC: 903.2.4
(IBC: [F] 903.2.4), 903.2.9 (IBC: [F] 903.2.9), 5001, 5001.1, 5004.3.1
Proposed Change as Submitted
Proponent : Kara Gerczynski, representing Elizabeth Fire Protection District
(kara@elizabethfire.com)
2015 International Building Code
Revise as follows:
[F] 307.1.1 Uses other than Group H. An occupancy that stores, uses or
handles hazardous materials as described in one or more of the following
items shall not be classified as Group H, but shall be classified as the
occupancy that it most nearly resembles.
1. Buildings and structures occupied for the application of flammable
finishes, provided that such buildings or areas conform to the
requirements of Section 416 and the International Fire Code.
2. Wholesale and retail sales and storage of flammable and combustible
liquids in mercantile occupancies conforming to the International Fire
Code.
3. Closed piping system containing flammable or combustible liquids or
gases utilized for the operation of machinery or equipment.
4. Cleaning establishments that utilize combustible liquid solvents
having a flash point of 140°F (60°C) or higher in closed systems
employing equipment listed by an approved testing agency, provided
that this occupancy is separated from all other areas of the building
by 1-hour fire barriers constructed in accordance with Section 707 or
1hour horizontal assemblies constructed in accordance with Section
711, or both.
5. Cleaning establishments that utilize a liquid solvent having a flash
point at or above 200°F (93°C).
6. Liquor stores and distributors without bulk storage.
7. Refrigeration systems.
8. The storage or utilization of materials for agricultural purposes on the
premises.
9. Stationary batteries utilized for facility emergency power,
uninterruptable power supply or telecommunication facilities, provided
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that the batteries are provided with safety venting caps and
ventilation is provided in accordance with the International
Mechanical Code.
10.Corrosive personal or household products in their original packaging
used in retail display.
11.Commonly used corrosive building materials.
12.Buildings and structures occupied for aerosol storage shall be
classified as Group S-1, provided that such buildings conform to the
requirements of the International Fire Code.
13.Display and storage of nonflammable solid and nonflammable or
noncombustible liquid hazardous materials in quantities not exceeding
the maximum allowable quantity per control area in Group M or S
occupancies complying with Section 414.2.5.
14.The storage of black powder, smokeless propellant and small arms
primers in Groups M and R-3 and special industrial explosive devices
in Groups B, F, M and S, provided such storage conforms to the
quantity limits and requirements prescribed in the International Fire
Code.
15.The storage area of distilled spirits in wooden casks and barrels in
distilleries.
SECTION 311 STORAGE GROUPS
311.1 (IFC:[BG] 202) Storage Group S. No change to text.
311.2 (IFC: [BG] 202) Moderate-hazard storage, Group S-1.
Storage Group S-1 occupancies are buildings occupied for storage uses that
are not classified as Group S-2, including, but not limited to, storage of the
following:
Aerosols, Levels 2 and 3
Aircraft hangar (storage and repair)
Bags: cloth, burlap and paper
Bamboos and rattan
Baskets
Belting: canvas and leather
Beverages: over 16-percent alcohol content; bulk and retail packaging.
Beverages: 16 percent alcohol or less in bulk
Books and paper in rolls or packs
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Boots and shoes
Buttons, including cloth covered, pearl or bone
Cardboard and cardboard boxes
Clothing, woolen wearing apparel
Cordage
Dry boat storage (indoor)
Furniture
Furs
Glues, mucilage, pastes and size
Grains
Horns and combs, other than celluloid
Leather
Linoleum
Lumber
Motor vehicle repair garages complying with the maximum allowable
quantities of hazardous materials listed in Table 307.1(1) (see Section 406.8)
Photo engravings
Resilient flooring
Silks
Soaps
Sugar
Tires, bulk storage of
Tobacco, cigars, cigarettes and snuff
Upholstery and mattresses
Wax candles
2015 International Fire Code
Revise as follows:
903.2.4 (IBC [F] 903.2.4) Group F-1. An automatic sprinkler system shall be
provided throughout all buildings containing a Group F-1 occupancy where
one of the following conditions exists:
2
1. A Group F-1 fire area exceeds 12,000 square feet (1115 m ).
2. A Group F-1 fire area is located more than three stories above grade
plane.
3. The combined area of all Group F-1 fire areas on all floors, including
2
any mezzanines, exceeds 24,000 square feet (2230 m ).
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4. A Group F-1 occupancy used for the manufacture of upholstered
furniture or mattresses exceeds 2,500 square feet (232 m2).
5. A Group F-1 fire area used for the manufacture of distilled spirits.
903.2.9 (IBC [F] 903.2.9) Group S-1. An automatic sprinkler system shall be
provided throughout all buildings containing a Group S-1 occupancy where
one of the following conditions exists:
2
1. A Group S-1 fire area exceeds 12,000 square feet (1115 m ).
2. A Group S-1 fire area is located more than three stories above grade
plane.
3. The combined area of all Group S-1 fire areas on all floors, including
2
any mezzanines, exceeds 24,000 square feet (2230 m ).
4. A Group S-1 fire area used for the storage of commercial motor
2
vehicles where the fire area exceeds 5,000 square feet (464 m ).
5. A Group S-1 occupancy used for the storage of upholstered furniture
2
or mattresses exceeds 2,500 square feet (232 m ).
6. A Group S-1 fire area used for the storage of distilled spirits in
wooden barrels or casks.
SECTION 5001 GENERAL
5001.1 Scope. Prevention, control and mitigation of dangerous conditions
related to storage, dispensing, use and handling of hazardous materials shall
be in accordance with this chapter.
This chapter shall apply to all hazardous materials, including those
materials regulated elsewhere in this code, except that where specific
requirements are provided in other chapters, those specific requirements shall
apply in accordance with the applicable chapter. Where a material has
multiple hazards, all hazards shall be addressed.
Exceptions:
1.

In retail or wholesale sales occupancies, the quantities of
medicines, foodstuff or consumer products and cosmetics containing
not more than 50 percent by volume of water-miscible liquids and with
the remainder of the solutions not being flammable shall not be
limited, provided such materials are packaged in individual containers
not exceeding 1.3 gallons (5 L).
2.
Quantities of alcoholic beverages in retail or wholesale sales
occupancies shall not be limited providing the liquids are packaged in
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individual containers not exceeding 1.3 gallons (5 L).
3.
Application and release of pesticide and agricultural products and
materials intended for use in weed abatement, erosion control, soil
amendment or similar applications where applied in accordance with
the manufacturers' instructions and label directions.
4.
The off-site transportation of hazardous materials where in
accordance with Department of Transportation (DOTn) regulations.
5.
Building materials not otherwise regulated by this code.
6.
Refrigeration systems (see Section 606).
7.
Stationary storage battery systems regulated by Section 608.
8.
The display, storage, sale or use of fireworks and explosives in
accordance with Chapter 56.
9.
Corrosives utilized in personal and household products in the
manufacturers' original consumer packaging in Group M occupancies.
10. The storage of distilled spirits and wines in wooden barrels and
casks.
11. The use of wall-mounted dispensers containing alcohol-based
hand rubs classified as Class I or II liquids where in accordance with
Section 5705.5.
5004.3.1 System requirements. Exhaust ventilation systems shall comply
with all of the following:
1. Installation shall be in accordance with the International Mechanical
Code.
2. Mechanical ventilation shall be at a rate of not less than 1 cubic foot
per minute per square foot [0.00508 m3/(s • m2)] of floor area over the
storage area.
Exception: Areas used for the bulk storage of distilled spirits in
wooden barrels or casks can be provided with an engineered
ventilation system in accordance with Chapter 4 of the
International Mechanical Code. The air flow shall not be less
than that required to maintain the flammable vapor concentration
in the storage area at or below 25 percent of the LFL 18 inches
above finished floor level.
3. Systems shall operate continuously unless alternative designs are
approved.
4. A manual shutoff control shall be provided outside of the room in a
2016 ICC PUBLIC COMMENT AGENDA

Page 2575

position adjacent to the access door to the room or in an approved
location. The switch shall be a break-glass or other approved type
and shall be labeled: VENTILATION SYSTEM EMERGENCY
SHUTOFF.
5. Exhaust ventilation shall be designed to consider the density of the
potential fumes or vapors released. For fumes or vapors that are
heavier than air, exhaust shall be taken from a point within 12 inches
(305 mm) of the floor. For fumes or vapors that are lighter than air,
exhaust shall be taken from a point within 12 inches (305 mm) of the
highest point of the room.
6. The location of both the exhaust and inlet air openings shall be
designed to provide air movement across all portions of the floor or
room to prevent the accumulation of vapors.
7. Exhaust air shall not be recirculated to occupied areas if the materials
stored are capable of emitting hazardous vapors and contaminants
have not been removed. Air contaminated with explosive or flammable
vapors, fumes or dusts; flammable, highly toxic or toxic gases; or
radioactive materials shall not be recirculated.
Reason: There is confusion about the applicability of flammable liquid
(Chapter 57) and hazardous materials (Chapter 50) provisions to distilled
spirits because of the exception for distilled spirits and wines stored in
wooden barrels and casks in IFC Chapters 50 and 57. The issue is
arising because of the growing popularity of "boutique" or "craft" distillers.
These distilleries have bulk storage of flammable and combustible liquids in
wooden crafts. The Distilled Spirits Council of The United States (DISCUS)
reported there have been 158 fire losses reported from 1933-2004.
In 2005 DISCUS release recommended guidelines for these facilities which
addressed ventilation and secondary containment requirements. Still within
the past 12 years since the DISCUS study came out there have been
numerous fires in Kentucky.
The confusion is further complicated by how the International Building Code
classifies the various activities into Groups. The manufacturing of beverages
with over 16 percent alcohol is classified as an F-1:
306.2 Moderate-hazard factory industrial, Group F-1.
Factory industrial uses that are not classified as Factory Industrial F-2
Low Hazard shall be classified as F-1 Moderate Hazard and shall include,
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but not be limited to, the following:
Beverages: over 16-percent alcohol content
The storage of beverages with up to and including 16-percent alcohol in
metal, glass or ceramic containers is classified as an S-2:
311.3 Low-hazard storage, Group S-2.
Storage Group S-2 occupancies include, among others, buildings used for
the storage of noncombustible materials such as products on wood pallets
or in paper cartons with or without single thickness divisions; or in paper
wrappings. Such products are permitted to have a negligible amount of
plastic trim, such as knobs, handles or film wrapping. Group S-2 storage
uses shall include, but not be limited to, storage of the following:
Beverages up to and including 16-percent alcohol in metal, glass or
ceramic containers
However, there is no classification listed for storage of beverages with over
16 percent alcohol and there are no exemptions for distilling activities or bulk
storage of distilled spirits in Section 307.
311.2 Moderate-hazard storage, Group S-1.
Storage Group S-1 occupancies are buildings occupied for storage uses
that are not classified as Group S-2, including, but not limited to, storage
of the following:
???
[F] 307.1.1 Uses other than Group H.
An occupancy that stores, uses or handles hazardous materials as
described in one or more of the following items shall not be classified as
Group H, but shall be classified as the occupancy that it most nearly
resembles.
15. The storage of distilled spirits in wooden crates and barrels in
distilleries.
A review of the International Fire Code Commentary concerning the distilled
spirits in wooden barrels exception finds the following statement:
5001.1 Scope.
Prevention, control and mitigation of dangerous conditions related to
storage, dispensing, use and handling of hazardous materials shall be in
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accordance with this chapter.
This chapter shall apply to all hazardous materials, including those
materials regulated elsewhere in this code, except that where specific
requirements are provided in other chapters, those specific requirements
shall apply in accordance with the applicable chapter. Where a material
has multiple hazards, all hazards shall be addressed.
Exceptions:
10. The storage of distilled spirits and wines in wooden barrels and casks.
IFC Commentary:
"Exception 10 covers the storage of distilled spirits and wines in wooden
barrels and casks. This statement may appear to exempt all requirements
for these products from being a Group H occupancy. However, the IBC
will still classify the storage area as a Group H occupancy if the amounts
exceed the maximum allowable quantities (MAQs) per control area listed
in Table 307.1(1) of that code for flammable or combustible liquids. All
requirements for a Group H occupancy in the IBC are still applicable;
however, any requirements from the code are not."
In summary, when you manufacture distilled spirits you are an F-1 occupancy.
When you manufacture wine or beer you are an F-2 occupancy. When you
store wine and beer you are an S-2 occupancy. When you store distilled
spirits in retail packaging you are not an H occupancy but there is no
clarifying entry under S-1. If you store any beverage with over 16% alcohol in
bulk, (includes some wines), you have an H occupancy. As far as risk goes,
manufacturing has a higher risk than storage for an event, yet manufacturing
of distilled spirits is an F-1 regardless of amount and but an H if stored in bulk.
This makes no sense. To top it off, when you go to the IFC, if you store your
distilled spirits in bulk in wooden barrels Chapter 50 and 57 do not apply so
there are no code requirements.
This proposal attempts to address this confusion recognizing the main
issues are need for automatic fire suppression, need for mechanical
ventilation and need for containment of spills. It is proposed to add a
classification under S-1 for storage of beverages over 16% alcohol in bulk
or retail packaging along with beverages with 16% or less alcohol in bulk.
Modify the exception from H occupancies to apply to liquor stores,
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distilleries that are storing distilled spirits in wooden barrels or casks.
Add automatic fire suppression requirements for the manufacture of
distilled spirits or bulk storage of distilled spirits regardless of square
footage.
Remove the distilled spirit in wooden barrels exception in Chapter 50 of
the IFC to provide for ventilation and spill containment requirements, and
modify the ventilation requirements to match current industry practice.
The Group classifications are clarifies with the elimination of the H group for
storage in exchange for fire protection features including suppression,
ventilation and spill containment.

Cost Impact: Will not increase the cost of construction
This proposal will likely break even on the cost of construction by clarifying
what the appropriate Group designation is, elimination of the unnecessary H
classifications and clarifying what protection levels are necessary.
G26-16 : [F]
307.1.1GERCZYNSKI12232
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: This proposal although trying to address a current problem
with the code needs more work. In particular the exception to Section 5004.3.1
would only apply where the MAQs have been exceeded. Therefore if the liquids
are simply considered as Group S-1 or F-1 the exception would never apply. Also
the exception to 307.1.1 only addresses storage.
Assembly Action:
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Individual Consideration Agenda
Public Comment 1:
Proponent : Kara Gerczynski, representing Elizabeth Fire Protection
District (kara@elizabethfire.com) requests Approve as Modified by this
Public Comment.
Further Modify as Follows:
2015 International Building Code
[F] 307.1.1 Uses other than Group H. An occupancy that stores, uses or
handles hazardous materials as described in one or more of the following
items shall not be classified as Group H, but shall be classified as the
occupancy that it most nearly resembles.
1. Buildings and structures occupied for the application of flammable
finishes, provided that such buildings or areas conform to the
requirements of Section 416 and the International Fire Code.
2. Wholesale and retail sales and storage of flammable and combustible
liquids in mercantile occupancies conforming to the International Fire
Code.
3. Closed piping system containing flammable or combustible liquids or
gases utilized for the operation of machinery or equipment.
4. Cleaning establishments that utilize combustible liquid solvents
having a flash point of 140°F (60°C) or higher in closed systems
employing equipment listed by an approved testing agency, provided
that this occupancy is separated from all other areas of the building
by 1-hour fire barriers constructed in accordance with Section 707 or
1hour horizontal assemblies constructed in accordance with Section
711, or both.
5. Cleaning establishments that utilize a liquid solvent having a flash
point at or above 200°F (93°C).
6. Liquor stores and distributors without bulk storage.
7. Refrigeration systems.
8. The storage or utilization of materials for agricultural purposes on the
premises.
9. Stationary batteries utilized for facility emergency power,
uninterruptable power supply or telecommunication facilities, provided
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that the batteries are provided with safety venting caps and
ventilation is provided in accordance with the International
Mechanical Code.
10.Corrosive personal or household products in their original packaging
used in retail display.
11.Commonly used corrosive building materials.
12.Buildings and structures occupied for aerosol storage shall be
classified as Group S-1, provided that such buildings conform to the
requirements of the International Fire Code.
13.Display and storage of nonflammable solid and nonflammable or
noncombustible liquid hazardous materials in quantities not exceeding
the maximum allowable quantity per control area in Group M or S
occupancies complying with Section 414.2.5.
14.The storage of black powder, smokeless propellant and small arms
primers in Groups M and R-3 and special industrial explosive devices
in Groups B, F, M and S, provided such storage conforms to the
quantity limits and requirements prescribed in the International Fire
Code.
15.The storage area of distilled spirits in wooden casks and barrels in
distilleries.
15.The storage of distilled spirits.
2015 International Fire Code
903.2.9 Group S-1. An automatic sprinkler system shall be provided
throughout all buildings containing a Group S-1 occupancy where one of the
following conditions exists:
2
1. A Group S-1 fire area exceeds 12,000 square feet (1115 m ).
2. A Group S-1 fire area is located more than three stories above grade
plane.
3. The combined area of all Group S-1 fire areas on all floors, including
2
any mezzanines, exceeds 24,000 square feet (2230 m ).
4. A Group S-1 fire area used for the storage of commercial motor
2
vehicles where the fire area exceeds 5,000 square feet (464 m ).
5. A Group S-1 occupancy used for the storage of upholstered furniture
2
or mattresses exceeds 2,500 square feet (232 m ).
6. A Group S-1 fire area used for the storage of distilled spirits in
wooden barrels or casks.
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BOOK PART V—Hazardous Materials
CHAPTER 50 HAZARDOUS MATERIALS—GENERAL PROVISIONS
5001.1 Scope. Prevention, control and mitigation of dangerous conditions
related to storage, dispensing, use and handling of hazardous materials shall
be in accordance with this chapter.
This chapter shall apply to all hazardous materials, including those
materials regulated elsewhere in this code, except that where specific
requirements are provided in other chapters, those specific requirements shall
apply in accordance with the applicable chapter. Where a material has
multiple hazards, all hazards shall be addressed.
Exceptions:
1.

In retail or wholesale sales occupancies, the quantities of
medicines, foodstuff or consumer products and cosmetics containing
not more than 50 percent by volume of water-miscible liquids and with
the remainder of the solutions not being flammable shall not be
limited, provided such materials are packaged in individual containers
not exceeding 1.3 gallons (5 L).
2.
Quantities of alcoholic beverages in retail or wholesale sales
occupancies shall not be limited providing the liquids are packaged in
individual containers not exceeding 1.3 gallons (5 L).
3.
Application and release of pesticide and agricultural products and
materials intended for use in weed abatement, erosion control, soil
amendment or similar applications where applied in accordance with
the manufacturers' instructions and label directions.
4.
The off-site transportation of hazardous materials where in
accordance with Department of Transportation (DOTn) regulations.
5.
Building materials not otherwise regulated by this code.
6.
Refrigeration systems (see Section 606).
7.
Stationary storage battery systems regulated by Section 608.
8.
The display, storage, sale or use of fireworks and explosives in
accordance with Chapter 56.
9.
Corrosives utilized in personal and household products in the
manufacturers' original consumer packaging in Group M occupancies.
10. The storage of wines in wooden barrels and casks.
11. The use of wall-mounted dispensers containing alcohol-based
hand rubs classified as Class I or II liquids where in accordance with
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Section 5705.5.
SECTION 5004 STORAGE
5004.1 Scope. Storage of hazardous materials in amounts exceeding the
maximum allowable quantity per control area as set forth in Section 5003.1
shall be in accordance with Sections 5001, 5003 and 5004. Storage of
hazardous materials in amounts not exceeding the maximum allowable
quantity per control area as set forth in Section 5003.1 shall be in accordance
with Sections 5001 and 5003. Retail and wholesale storage and display of
nonflammable solid and nonflammable and noncombustible liquid hazardous
materials in Group M occupancies and Group S storage shall be in
accordance with Section 5003.11.
5004.2 Spill control and secondary containment for liquid and solid
hazardous materials. Rooms, buildings or areas used for the storage of
liquid or solid hazardous materials shall be provided with spill control and
secondary containment in accordance with Sections 5004.2.1 through
5004.2.3.
Exception: Outdoor storage of containers on approved containment
pallets in accordance with Section 5004.2.3.
Exceptions:
1. Outdoor storage of containers on approved containment pallets in
accordance with Section 5004.2.3.
2. Areas used for the storage of distilled spirits.
5004.3.1 System requirements. Exhaust ventilation systems shall comply
with all of the following:
1. Installation shall be in accordance with the International Mechanical
Code.
2. Mechanical ventilation shall be at a rate of not less than 1 cubic foot
per minute per square foot [0.00508 m3/(s • m2)] of floor area over the
storage area.
Exception: Areas used for the bulk storage of distilled spirits in
wooden barrels or casks can be provided with an engineered
ventilation system in accordance with Chapter 4 of the
International Mechanical Code. The air flow shall not be less
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3.
4.

5.

6.

7.

than that required to maintain the flammable vapor concentration
in the storage area at or below 25 percent of the LFL 18 inches
above finished floor level.
Exception: Areas used for the storage of distilled spirits can be
provided with an engineered ventilation system in accordance
with Chapter 4 of the International Mechanical Code. The air
flow shall not be less than that required to maintain the
flammable vapor concentration in the storage area at or below
25 percent of the LFL 18 inches above finished floor level.
Exhaust need not be continuous if approved LFL sensors are
installed and maintained to maintain flammable vapors within all
portions of the room at or below 25 percent of the LFL.
Systems shall operate continuously unless alternative designs are
approved.
A manual shutoff control shall be provided outside of the room in a
position adjacent to the access door to the room or in an approved
location. The switch shall be a break-glass or other approved type
and shall be labeled: VENTILATION SYSTEM EMERGENCY
SHUTOFF.
Exhaust ventilation shall be designed to consider the density of the
potential fumes or vapors released. For fumes or vapors that are
heavier than air, exhaust shall be taken from a point within 12 inches
(305 mm) of the floor. For fumes or vapors that are lighter than air,
exhaust shall be taken from a point within 12 inches (305 mm) of the
highest point of the room.
The location of both the exhaust and inlet air openings shall be
designed to provide air movement across all portions of the floor or
room to prevent the accumulation of vapors.
Exhaust air shall not be recirculated to occupied areas if the materials
stored are capable of emitting hazardous vapors and contaminants
have not been removed. Air contaminated with explosive or flammable
vapors, fumes or dusts; flammable, highly toxic or toxic gases; or
radioactive materials shall not be recirculated.

Commenter's Reason: The changes to section 307.1.1 Uses other than
Group H #15, 903.2.9 Group S-1 #6, and 5001.1 Scope exception 10 was a
floor modification change. The original proposal would have been met with a
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large amount of negative testimony without the floor modification.
During the code hearings some of the objections to the code change were
discussed:
1. A reduced exhaust was of concern. The modification provides an
alternative to the 1 cfm exhaust while ensuring that the 25% LFL is not
exceeded. This makes business and environment sense since a continuous
exhaust is a waste of resources. Additionally due to the methods of aging
barrels, the exhaust results in excessive drying of the barrel and additional
"wicking" effect of the fumes out of the barrel.
2. Additionally the spill control is typically an environmental issue. The spill
control is needed for hazardous materials that we would not want spilling into
our storm waters. Alcoholic beverages are drained down sinks, etc. all the
time. We are already adding a substantial amount of requirements by not
exempting these wooden barrels out of Chapter 50. This particular
requirement does not make sense for food grade products and would create
an additional burden to the industry.

G26-16
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G29-16
IBC: 406.4.3.
Proposed Change as Submitted
Proponent : Satyendra Ghosh, representing Precast/Prestressed Concrete
Institute (skghoshinc@gmail.com)
2015 International Building Code
Revise as follows:
406.4.3 Vehicle barriers. Vehicle barriers not less than 2 feet 9 inches (835
mm) in height shall be placed where the vertical distance from the floor of a
drive lane or parking space to the ground or surface directly below is greater
than 1 foot (305 mm). Vehicle barriers shall comply with the loading
requirements of Section 1607.8.3.
ExceptionExceptions:
1. Vehicle barriers are not required in vehicle storage compartments in a
mechanical access parking garage.
2. Where a vehicle barrier is designed to resist the load required by Section
1607.8.3 applied on an area less than 12 inches in height, the minimum
vehicle barrier height is permitted to be reduced to 2 feet 3 inches plus
half the height of the load application area.
Reason: ASCE 7-10 Section 4.5.3, referenced from Section 1607.8.3,
requires: "Vehicle barrier systems for passenger vehicles shall be designed to
resist a single load of 6,000 lb (26.70 kN) applied horizontally in any direction
to the barrier system, .... For design of the system, the load shall be assumed
to act at heights between 1 ft 6 in. (460 mm) and 2 ft 3 in. (686 mm) above the
floor or ramp surface, located to produce the maximum load effects. The load
shall be applied on an area not to exceed 12 in. by 12 in. (305 mm by 305
mm)." The 2 feet 9 inches of minimum barrier height is 2 feet 3 inches, the
maximum height of load application, plus 6 inches, half the height of the 12inch by 12-inch load application area. However, note that the ASCE 7
language reads "not to exceed 12 in. by 12 in." If a designer can design the
barrier system to withstand the same load applied at the maximum 2 feet 3
inches height applied over a smaller 6-in. high by 12-inch wide area, there is
no reason for the barrier to be taller than 2 feet 3 inches plus half the 6-in.
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height of the load application area or 2 feet 6 inches total. The proposed
change would permit this flexibility. The few inches become important when a
designer is struggling to meet the openness requirement in Section 406.5.
Note that ASCE 7-16 Section 4.5.3 is unchanged.
Cost Impact: Will not increase the cost of construction
This proposal may result in a modest decrease in the cost of a parking
structure, if its design is affected by the proposed change.
G29-16 : 406.4.3GHOSH13258
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The propssed exception which would lower vehicle barrier
heights was not sufficiently explained. There is concern about a vehicle jumping
the barrier. Some thought should be put into that and if is not a concern then
provide the reason for that. Also some concern over why such a specific case
should be oferred a special exception.
Assembly Action:

None
Individual Consideration Agenda

Proponent : Satyendra Ghosh, representing Precast/Prestressed
Concrete Institute (skghoshinc@gmail.com) requests Approve as
Submitted.
Commenter's Reason: The committee's reason for recommending
disapproval was: "There is concern about a vehicle jumping the barrier." They
suggested: "Some thought should be put into that and if is not a concern then
provide the reason for that."
It is necessary first to consider the physics of the problem. A passenger
vehicle weighing 3,000 lbs. (see figure below) has a low center of gravity. If
the motor and vehicle weight were 12 in. above the bumper, and the vehicle
imposed the code-required 6,000 lb load on the barrier, the moment would be
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6 kips x 1 ft = 6 ft-kips. If the center of gravity were only 3 ft behind the
bumper, the resistance to overturning would be 3 kips x 3 ft = 9 ft-kips. It is
likely that the center is much further back.

If the vehicle were a large pick-up truck (see figure below) at the limit of what
IBC permits for a passenger vehicle garage, the weight would be 10,000 lbs.
With high-rise shocks, assume the center of motor and vehicle weight at 4 ft
above the floor. If the truck bumper hit at 27 in. above the floor at the code
load of 6,000 lbs, then the overturning would be 6 kips x (4 – 27/12) ft = 10.5
ft kips. If the center of gravity of the vehicle were 4 ft behind the bumper, the
resistance to overturning would be 10 kips x 4 ft = 40 ft-kips. In neither case
would the vehicle jump the barrier.
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The proponent has contacted the Insurance Institute for Highway Safety
(IIHS). They are the non-profit organization located in Ruckersville, Virginia,
that runs the crash tests of vehicles, which are so prominent in the vehicle
safety ratings. Auto manufacturers routinely use their safety ratings in their
advertisement.
The ASCE 7 load standard places a vehicle barrier impact load at a maximum
height of 27 in. above the parking floor. Although the standard permits an area
as large as 12 in. square to distribute the load, a strong and rigid barrier may
be designed to accept the load on a smaller area. In no case could that
barrier height be less than 27 in., so the conversation with IIHS was based on
a consideration of this lowest theoretically possible limit.
According to Raul Arbelaez, Vice President, IIHS, there is no way a vehicle
can flip over a 27- in. barrier with loads near what the code specifies. The
code provisions and the objection to lowering the barrier height below 33 in.
were discussed in depth. IIHS tests collisions five ways, including bumper
tests. Mr. Arbelaez has not seen a "flip over" occur. He said that even if the
vehicle were illegally jacked to raise the bumper above 27 in, the impact
would hit the wheels and the transmission. He said that although they have
not done such a barrier test directly, he just cannot see a flip-over from
striking a 27-in. tall barrier. At higher speeds, the force might be greater than
specified and that might break the barrier, but the vehicle would not jump or
flip over a barrier that high. This confirmation from the vice president of IIHS
should be reassuring to ICC's membership.

G29-16
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G32-16
IBC: 423.1, 423.1.1, 423.2, 423.3, 423.4, 1604.5.
Proposed Change as Submitted
Proponent : Edward Kulik, representing Building Code Action Committee
(bcac@iccsafe.org); Marc Levitan, National Institute of Standards and
Technology (NIST) (marc.levitan@nist.gov); Andrew Herseth, representing
Federal Emergency Management Agency (andrew.herseth@fema.dhs.gov)
2015 International Building Code
Revise as follows:
423.1 General. In addition to other applicable requirements in this code,
storm sheltersstorm shelters shall be constructed in accordance with ICC
500. Buildings or structures that are designated as emergency shelters by the
emergency management official having jurisdiction shall also comply with
Table 1604.5.
423.1.1 Scope. This section applies to the construction of storm shelters
constructed as separate detached buildings or constructed as safe rooms
within buildings for the purpose of providing safe refuge from storms that
produce high winds, such as tornados and hurricanes. Such structures shall
be designated to be hurricane shelters, tornado shelters, or combined
hurricane and tornado shelters.
423.2 Definitions. The following terms are defined in Chapter 2:
STORM SHELTER.
Community storm shelter.
Residential storm shelter.
423.3 Critical emergency operations. In areas where the shelter design
wind speed for tornados in accordance with Figure 304.2(1) of ICC 500 is 250
MPH, 911 call stations, emergency operation centers and fire, rescue,
ambulance and police stations shall have comply with Table 1604.5 and shall
be provided with a storm shelter constructed in accordance with ICC 500.
Exception: Buildings meeting the requirements for shelter design in ICC
500.
423.4 Group E occupancies. In areas where the shelter design wind speed
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for tornados is 250 MPH in accordance with Figure 304.2(1) of ICC 500, all
Group E occupancies with an aggregate occupant load of 50 or more shall
have a storm shelter constructed in accordance with ICC 500. The shelter
shall be capable of housing the total occupant load of the Group E
occupancy.
Exceptions:
1. Group E day care facilities.
2. Group E occupancies accessory to places of religious worship.
3. Buildings meeting the requirements for shelter design in ICC 500.
1604.5 Risk category. Each building and structure shall be assigned a risk
category in accordance with Table 1604.5. Where a referenced standard
specifies an occupancy category, the risk category shall not be taken as lower
than the occupancy category specified therein. Where a referenced standard
specifies that the assignment of a risk category be in accordance with ASCE
7, Table 1.5-1, Table 1604.5 shall be used in lieu of ASCE 7, Table 1.5-1.
TABLE 1604.5
RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES
RISK
CATEGORY

I

II

NATURE OF OCCUPANCY
Buildings and other structures that represent a low hazard to
human life in the event of failure, including but not limited to:
• Agricultural facilities.
• Certain temporary facilities.
• Minor storage facilities.
Buildings and other structures except those listed in Risk
Categories I, III and IV.
Buildings and other structures that represent a substantial
hazard to human life in the event of failure, including but not
limited to:
• Buildings and other structures whose primary occupancy is
public assembly with an occupant load greater than 300.
• Buildings and other structures containing Group E
occupancies with an occupant load greater than 250.
• Buildings and other structures containing educational
occupancies for students above the 12th grade with an
occupant load greater than 500.
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III

IV

• Group I-2 occupancies with an occupant load of 50 or more
resident care recipients but not having surgery or emergency
treatment facilities.
• Group I-3 occupancies.
• Any other occupancy with an occupant load greater than
5,000.a
• Power-generating stations, water treatment facilities for
potable water, wastewater treatment facilities and other
public utility facilities not included in Risk Category IV.
• Buildings and other structures not included in Risk Category
IV containing quantities of toxic or explosive materials that:
Exceed maximum allowable quantities per control area as
given in Table 307.1(1) or 307.1(2) or per outdoor control
area in accordance with the International Fire Code; and
Are sufficient to pose a threat to the public if released.b
Buildings and other structures designated as essential
facilities, including but not limited to:
• Group I-2 occupancies having surgery or emergency
treatment facilities.
• Fire, rescue, ambulance and police stations and emergency
vehicle garages.
• Designatedc emergency shelters including earthquake or
community storm, hurricane or other emergencyshelters for
use during and immediately after an event.
• Designatedc emergency preparedness, communications
and operations centers and other facilities required for
emergency response.
• Power-generating stations and other public utility facilities
required as emergency backup facilities for Risk Category IV
structures.
• Buildings and other structures containing quantities of
highly toxic materials that:
Exceed maximum allowable quantities per control area as
given in Table 307.1(2) or per outdoor control area in
accordance with the International Fire Code; and
Are sufficient to pose a threat to the public if released.b
• Aviation control towers, air traffic control centers and
emergency aircraft hangars.
• Buildings and other structures having critical national
defense functions.
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• Water storage facilities and pump structures required to
maintain water pressure for fire suppression.
a. For purposes of occupant load calculation, occupancies required by
Table 1004.1.2 to use gross floor area calculations shall be permitted to use
net floor areas to determine the total occupant load.
b. Where approved by the building official, the classification of buildings and
other structures as Risk Category III or IV based on their quantities of toxic,
highly toxic or explosive materials is permitted to be reduced to Risk Category
II, provided it can be demonstrated by a hazard assessment in accordance
with Section 1.5.3 of ASCE 7 that a release of the toxic, highly toxic or
explosive materials is not sufficient to pose a threat to the public.
c. As designated by the emergency management official having jurisdiction.
Reason: The purpose of this code change is to clarify which types of shelters
are required to be assigned to Risk Category IV per Table 1604.5 and who is
responsible for providing the designation.
Risk categories are assigned to buildings to account for consequences and
risks to human life (building occupants) in the event of a building failure. The
intent is to assign higher risk categories, and hence higher design criteria, to
buildings or structures that, if they experience a failure, would inhibit the
availability of essential community services necessary to cope with an
emergency situation and therefore have grave consequences to either the
building occupants or the population around the building or structure that
relies upon the provided services (such as a power station).
Table 1604.5 of the IBC, which was originally copied from Table 1.5-1 of
ASCE 7 and has existed in the IBC since the 2000 edition, includes under
Risk Category IV "Designated earthquake, hurricane or other emergency
shelters". This item has always meant shelters that are used both during and
immediately after an event. The item is amended to clarify that both uses
apply.
Additionally, with the introduction of ICC-500 Standard for the Design and
Construction of Storm Shelters (ICC 500) in 2008, and subsequently in 2014,
the term 'hurricane shelter' is now used in Section 423 of the IBC and
throughout ICC 500. Without the clarification of the word 'community'
proposed above, ALL hurricane shelters would have to be Risk Category IV,
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even residential hurricane shelters (shelters provided in dwelling units and
having an occupant load not exceeding 16 persons), which does not meet the
intent of Risk Category IV buildings.
Furthermore, with the introduction of ICC 500, the term 'storm shelter' has
become a defined term and includes tornado shelters in addition to hurricane
shelters, both of which are emergency shelters and as such meet the spirit
and intent of being Risk Category IV structures.
The addition of footnote C is intended to provide clarification and meaning to
the term 'designated' provided in the table; without this added footnote one
may ask, 'designated by whom?' Another observed issue with the term
'designated', is that the designation often comes well after the building is
designed and built, which is too late to incorporate the structural design
provision of Risk Category IV. This clarification will lead to pre-design
involvement of the emergency management official having jurisdiction, whom
is typically the one that designates emergency shelters.
It is noted that, starting with the 2010 edition of ASCE 7, Table 1.5-1 no longer
provides bulleted lists of the types of buildings that fall under each Risk
Category. It was the decision of the ASCE 7 committee that Table 1.5-1
should only provide the general criteria, and that Table 1604.5 of the IBC
should detail the specific occupancies or uses that fall under each Risk
Category as decided on by the stakeholders and participants in the ICC code
development process.
The ICC Building Code Action Committee (BCAC) is a co-proponent of this
proposal. BCAC was established by the ICC Board of Directors to pursue
opportunities to improve and enhance assigned International Codes or
portions thereof. In 2014 and 2015 the BCAC has held 5 open meetings. In
addition, there were numerous Working Group meetings and conference calls
for the current code development cycle, which included members of the
committee as well as any interested party to discuss and debate the proposed
changes. Related documentation and reports are posted on the BCAC
website at: BCAC (http://www.iccsafe.org/codes-tech-support/codes/codedevelopment-process/building-code-action-committee-bcac/)

Cost Impact: Will not increase the cost of construction
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As this is intended as a clarification only, the cost of construction will not be
increased.
G32-16 : 423.1KULIK10973
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: While there is support for the concept of clarifying the
assignment of risk category to shelters, the proposed wording was felt to be
confusing. The proposal would introduce undefined terms into the IBC,
designating people to do things who are not under the control of the building
official. The new wording proposed in Section 423.1 is problematic, naming an
emergency management official and suggesting that only such buildings comply
with Table 1604.5 when, in fact, all buildings need to comply. With respect to the
building code the actual chain of command for emergency management in any
locale is not know.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Edward Kulik, representing Building Code Action
Committee (bcac@iccsafe.org) requests Approve as Modified by this
Public Comment.
Modify as Follows:
2015 International Building Code
423.1 General. In addition to other applicable requirements in this code,
storm shelters shall be constructed in accordance with ICC 500. Buildings or
structures that are also designated as emergency shelters by the emergency
management official having jurisdiction shall also comply with Table 1604.5
as Risk Category IV structures.
423.1.1 Scope. This section applies to the construction of storm shelters
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constructed as separate detached buildings or constructed as safe rooms
within buildings for the purpose of providing safe refuge from storms that
produce high winds, such as tornados and hurricanes during the storm. Such
structures shall be designated to be hurricane shelters, tornado shelters, or
combined hurricane and tornado shelters. Design of facilities for use as
emergency shelters after the storm are outside the scope of ICC 500 and
shall comply with Table 1604.5 as a Risk Category IV Structure.
423.2 Definitions. The following terms are defined in Chapter 2:
STORM SHELTER.
Community storm shelter.
Residential storm shelter.
423.3 Critical emergency operations. In areas where the shelter design
wind speed for tornados in accordance with Figure 304.2(1) of ICC 500 is 250
MPH, 911 call stations, emergency operation centers and fire, rescue,
ambulance and police stations shall comply with Table 1604.5 as a Risk
Category IV structure and shall be provided with a storm shelter constructed
in accordance with ICC 500.
Exception: Buildings meeting the requirements for shelter design in ICC
500.
Commenter's Reason: The intent of the original code change proposal was
to simply clarify that shelters built for protection during wind storms in
accordance with ICC500-14 are not emergency shelters that are required to
be designed as Risk Category IV structures in accordance with Section
1604.5. The committee disapproved this proposal because the proposed text
introduced requirements for an emergency management official to designate
an emergency shelter. It was not the intent of the BCAC to create
requirements for emergency personnel and introduce some level of
management for emergency shelters. Therefore, this public comment is
intended to remove the reference to emergency management officials in
Section 423.1 and instead install language in Section 423.1.1 that simply
clarifies the scope of ICC500. In addition, in Section 423.3 the phrase "as a
Risk Category IV structure" is added to clarify how this type of structure is
required to comply with Table 1604.5.
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This public comment is submitted by the ICC Building Code Action Committee
(BCAC). BCAC was established by the ICC Board of Directors to pursue
opportunities to improve and enhance assigned International Codes or
portions thereof. Between 2014 and 2016 the BCAC has held 8 open
meetings. In addition, there were numerous Working Group meetings and
conference calls for the current code development cycle, which included
members of the committee as well as any interested party to discuss and
debate the proposed public comments. Related documentation and reports
are posted on the BCAC website at: BCAC (http://www.iccsafe.org/codestech-support/codes/code-development-process/building-code-actioncommittee-bcac/)

G32-16
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G35-16
IBC: [F] 2702.1.7; IFC: 604.1.7.
Proposed Change as Submitted
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov); Rebecca
Quinn, representing Federal Emergency Management Agency
(rcquinn@earthlink.net)
2015 International Building Code
Revise as follows:
[F] 2702.1.7 Group I-2 occupancies. In Group I-2 occupancies, in new
construction or where the building is substantially damaged, where an
essential electrical system is located in flood hazard areas established in
Section 1612.3 where new or replacement essential electrical systems are
installed, the system systems shall be located and installed in accordance
with ASCE 24. Where connections for hook up of temporary generators are
provided, the connections shall be located at or above the elevation required
in ASCE 24.
2015 International Fire Code
Revise as follows:
604.1.7 Group I-2 occupancies. In Group I-2 occupancies, where an
essential electrical system is located in flood hazard areas established in
Section 1612.3 of the International Building Codeand where new or
replacement essential electrical system generators systems are installed, the
system systems shall be located and installed in accordance with ASCE 24.
Where connections for hook up of temporary generators are provided, the
connections shall be located at or above the elevation required in ASCE 24.
Reason: This proposal does two things to combine texts in two codes to
produce the same phrasing in both sections, which was the original intent
when these sections were approved for the 2015 editions. The differences
between IBC 2702.1.7 and IFC 604.1.7 were brought to the attention of ICC
staff several months ago.
First, the proposal makes the requirement apply to new and replacement
essential electrical systems. Second, it makes the requirement apply to
essential electrical systems, not just "essential electrical system generators"
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because a generator is a part of an essential electrical system. The term
"essential electrical system" is used in the IBC and IFC, but defined in NFPA
99.
The proposal adds a requirement related to hook up of temporary generators.
Hook ups should be above the required flood elevation (i.e., at or above the
same elevation as the building's lowest floor or dry floodproofing level),
otherwise if inundated, the hook ups may not be functional and readily when
floodwater rises to that elevation.

Cost Impact: Will not increase the cost of construction
Intent is to make the sections consistent.
G35-16 : [F]
2702.1.7WILSON12138
Public Hearing Results
Committee Action:

Disapproved

Committee Reason: The committee disapproved the proposal based upon a
concern that the requirements may be too restrictive for existing buildings.
Assembly Action:

None
Individual Consideration Agenda

Public Comment 1:
Proponent : Gregory Wilson (gregory.wilson2@fema.dhs.gov);
Rebecca Quinn, representing Federal Emergency Management Agency
(rcquinn@earthlink.net) requests Approve as Modified by this Public
Comment.
Modify as Follows:
2015 International Building Code
[F] 2702.1.7 Group I-2 occupancies. In Group I-2 occupancies located in
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flood hazard areas established in Section 1612.3 where new or replacement
essential electrical systems are installed, and where new essential electrical
system generators are installed, the systems and generators shall be located
and installed in accordance with ASCE 24. Where connections for hook up of
temporary generators are provided, the connections shall be located at or
above the elevation required in ASCE 24.
2015 International Fire Code
604.1.7 Group I-2 occupancies. In Group I-2 occupancies located in flood
hazard areas established in Section 1612.3 of the International Building
Code where new or replacement essential electrical systems are installed,
and where new essential electrical system generators are installed, the
systems and generators shall be located and installed in accordance with
ASCE 24. Where connections for hook up of temporary generators are
provided, the connections shall be located at or above the elevation required
in ASCE 24.
Commenter's Reason: Opposition to the proposal centered on whether the
requirement should apply to both new and replacement systems and
generators. This comment modification removes replacement, thus the
requirements would apply only to new installations. When existing buildings
in flood hazard areas are proposed to be substantially improved or repaired
after substantial damge, they must be brought into compliance with the
requirements of Section 1612, which refers to ASCE 24. When that occurs,
existing systems and generators would be included in those elements that
have to be brought into compliance.
G35-16
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