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ADM8-16
Part I:
IEBC: 202 (New); IMC: 202; IPC: 202 
Part II:
IRC: R202
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE ADMINISTRATIVE CODE COMMITTEE. PART II
WILL BE HEARD BY THE IRC-BUILDING CODE COMMITTEE. SEE THE TENTATIVE HEARING ORDER FOR THESE
COMMITTEES.

Proponent : Edward Kulik, representing Building Code Action Committee (BCAC@iccsafe.org);  Janine
Snyder, ICC Plumbing, Mechanical and Fuel Gas Code Action Committee (PMGCAC@iccsafe.org)

Part I
2015 International Existing Building Code
Add new definition as follows:

 SECTION   202   DEFINITIONS

BUILDING. Any structure utilized or intended for supporting or sheltering any occupancy.

2015 International Plumbing Code
Revise as follows:

SECTION  202   DEFINITIONS

[A] BUILDING. Any structure occupied  utilized or intended for supporting or sheltering any 
 occupancy.

2015 International Mechanical Code
Revise as follows:

SECTION  202   DEFINITIONS

[A] BUILDING. Any structure occupied  utilized or intended for supporting or sheltering any
occupancy.

Part II
2015 International Residential Code
Revise as follows:

SECTION 202 DEFINITIONS

[RB] BUILDING. Building shall mean any
Any one- and two-family dwelling or portion thereof, including townhouses, that is used, or
designed or intended to be used for human habitation, for living, sleeping, cooking or eating
purposes, or any combination thereof, and shall include or anyaccessory structures structure

Part I: Replace with the following.
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ADM8-16 : 202-BUILDING
(New)-KULIK11151

thereto.

Reason: The intent of this proposal is to provide consistent language for the defined term "Building" as across the I-
codes. The proposed text for IEBC, PMC and IMC matches how  'building' is defined in the IFC, IWUIC, IBC and IZC.
 The IECC defines 'building' w ith similar w ording.
The term "used" is more appropriate than occupied as some buildings are not necessarily occupied, such as a
storage facility. Regarding the IRC definition, the phrase "Building shall mean" is unnecessary as this is already
identif ied as a definition.

This proposal is submitted by the ICC Building Code Action Committee (BCAC) and the ICC Plumbing, Mechanical and
Fuel Gas Code Action Committee (PMGCAC).

BCAC w as established by the ICC Board of Directors to pursue opportunities to improve and enhance assigned
International Codes or portions thereof. In 2014 and 2015 the BCAC has held 5 open meetings. In addition, there
w ere numerous Working Group meetings and conference calls for the current code development cycle, w hich
included members of the committee as w ell as any interested party to discuss and debate the proposed changes.
Related documentation and reports are posted on the BCAC w ebsite at: BCAC
The PMGCAC w as established by the ICC Board of Directors to pursue opportunities to improve and enhance
assigned International Codes or portions thereof. This includes both the technical aspects of the codes and the code
content in terms of scope and application of referenced standards. The PMGCAC has held one open meeting and
multiple conference calls w hich included members of the PMGCAC. Interested parties also participated in all
conference calls to discuss and debate the proposed changes.

Cost Impact: Will not increase the cost of construction
No increase in costs as this is an editorial correlation of definitions w ithin the I-codes. 
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ADM42-16 : C101.3-
SURRENA12391

ADM42-16
Part I:
IECC-CE: C101.3 
Part II:
IECC-RE: R101.3 (IRC N1101.2)
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC-COMMERCIAL CODE COMMITTEE. PART II
WILL BE HEARD BY THE IECC-RESIDENTIAL CODE COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE
COMMITTEES.

Proponent : Donald Surrena, representing National Association of Home Builders
(dsurrena@nahb.org)

Part I
2015 International Energy Conservation Code
Revise as follows:

C101.3 Intent. This code shall regulate the design and construction of buildings for the
effective net energy use and conservation of energy over the useful life of each building. This code
is intended to provide flexibility to permit the use of innovative approaches and techniques to
achieve this objective. This code is not intended to abridge safety, health or environmental
requirements contained in other applicable codes or ordinances.

Part II
2015 International Energy Conservation Code
Revise as follows:

R101.3 (N1101.2) Intent. This code shall regulate the design and construction of buildings for the
effective net energy use and conservation of energy over the useful life of each building. This code
is intended to provide flexibility to permit the use of innovative approaches and techniques to
achieve this objective. This code is not intended to abridge safety, health or environmental
requirements contained in other applicable codes or ordinances.

Reason: This modif ication is to clarify that the IECC intends that designers, builders, and code off icials consider the
net energy needed for a building to operate. There has to be consideration for on site generated energy. The code
already acknow ledges on-site renew able energy in C406 and R401.2.1 as a means to conserve energy. The intent

should acknow ledge the the inclusion of renew ables and their net results.

Cost Impact: Will not increase the cost of construction
This proposal only clarif ies that the IECC consider the net energy needed for a building to operate as designed in
addition to a means to conserve that energy. 

Part I: Replace with the following.
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TENTATIVE ORDER OF DISCUSSION 
2016 PROPOSED CHANGES TO THE  

INTERNATIONAL BUILDING CODE - STRUCTURAL 

The following is the tentative order in which the proposed changes to the code will be discussed at the 
public hearings. Proposed changes which impact the same subject have been grouped to permit 
consideration in consecutive changes.  

Proposed change numbers that are indented are those which are being heard out of numerical order. 
Indentation does not necessarily indicate that one change is related to another. Proposed changes may 
be grouped for purposes of discussion at the hearing at the discretion of the chair. Note that some S code 
change proposals may not be included on this list, as they are being heard by another committee. 

NUMBERS NOT USED 
G8-16 
S35-16 

G3-16 
G9-16 
G11-16 
G12-16 
G13-16 
G18-16 
G23-16 
G25-16 
G33-16 
FS3-16 
FS4-16 
FS5-16 
FS6-16 
G1-16 
G14-16 Part I 
G19-16 Part I 

S1-16 
S2-16 
S3-16 
S4-16 
S6-16 
S7-16 
S8-1 Part I 
S9-16 
S10 -16 
S11 -16 
S12 -16 
S13 -16 
S14 -16 
S15 -16 
S16 -16 
S17 -16 
S18 -16 

S19 -16 
S20 -16 
S21 -16 
S22 -16 
S23 -16 
S24 -16 
S25-16 Part I 

F186-16 
G24-16 

S26 -16 
S27 -16 
S28 -16 
S29 -16 
S30 -16 
S31 -16 
S32 -16 
S33-16 Part I 
S34-16 Part I 
S36 -16 
S37 -16 
S38 -16 
S39 -16 
S40 -16 
S41-16 Part I 
S42-16 Part I 
S43-16 Part I 
S44 -16 
S45 -16 
S46 -16 
S47 -16 
S48 -16 
S49 -16 

G17-16 Part I 

S52 -16 
S53 -16 
S54 -16 
S55 -16 
S56 -16 
S57 -16 
S58 -16 

S316-16 
S59 -16 
S60 -16 
S61 -16 
S62 -16 
S63 -16 
S64 -16 
S65 -16 
S66 -16 
S67 -16 
S68 -16 
S69 -16 
S70 -16 
S71 -16 
S72 -16 

S314-16 
S315-16 

S73-16 
S74-16 

G32-16 
S75 -16 
S76 -16 
S77 -16 
S78 -16 
S79 -16 
S80 -16 

S81 -16 
S82 -16 
S83 -16 
S84 -16 
S85 -16 
S86 -16 
S87 -16 
S88 -16 
S89 -16 
S90-16 Part I 

E2-16 
G29-16 

S91 -16 
S92 -16 
S93 -16 
S94 -16 
S95 -16 
S96 -16 
S97 -16 
S98 -16 
S99 -16 
S100-16 
S101-16 
S102-16 
S103-16 
S104-16 
S105-16 
S106-16 
S107-16 
S108-16 
S109-16 
S110-16 
S111-16 

See highlighted text for changes.
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S112-16  
S113-16  
S114-16  
S115-16  
 S317-16 
S116-16  
 S318-16 
S117-16  
S118-16  
S119-16  
S120-16  
S121-16  
S122-16  
S123-16  
S124-16  
S125-16  
S126-16  
S127-16  
S128-16  
S129-16  
 S313-16 
S130-16  
S131-16  
S132-16  
S133-16  
S134-16  
S135-16  
S136-16  
S137-16  
S138-16  
S139-16  
S140-16  
S141-16  
S142-16  
S143-16  
S144-16  
S145-16  
S146-16  
S147-16  
S148-16  
S149-16  
S150-16  
S151-16  
S152-16  
S153-16  
S154-16  
S155-16  
 G5-16 
 G7-16 
 G15-16 
S156-16  
S157-16  
S158-16  
S159-16  
S160-16  
S161-16  

S162-16  
S163-16  
S164-16  
S165-16  
S166-16  
S167-16  
S168-16  
S169-16  
S170-16  
S171-16  
S172-16  
S173-16  
S174-16  
S175-16  
S176-16  
S177-16  
S178-16  
S179-16  
S180-16  
S181-16  
S182-16  
S183-16  
S184-16  
S185-16  
S186-16  
S187-16  
S188-16  
S189-16  
S190-16  
S191-16  
S192-16  
S193-16  
S194-16 
S195-16 
S196-16 
S197-16 
S198-16 
S199-16 
S200-16 
S201-16 
S202-16 
S203-16 
S204-16 
S205-16 
S206-16 
S207-16 
S208-16 
S209-16 
S210-16 
S211-16 
S212-16 
S213-16 
S214-16 
S215-16 
S216-16 
S217-16 

S218-16 
S219-16 
S220-16 
S221-16 
S222-16 
S223-16 
S224-16 
S225-16 
S226-16 
S227-16 
S228-16 
S229-16 
S230-16 
S231-16 
S232-16 
S233-16 
S234-16 
S235-16 
S236-16 
S237-16 
S238-16  
S239-16  
S240-16  
S241-16  
S242-16  
S243-16 Part I  
S244-16  
S245-16 Part I  
S246-16  
S247-16  
S248-16  
S249-16  
S250-16  
S251-16  
S252-16  
S253-16  
S254-16  
S255-16  
 G2-16 
 G6-16 Part I 
S256-16  
S257-16  
S258-16  
S259-16  
S260-16  
S261-16 Part I  
S262-16  
S263-16 Part I  
S264-16  
 G34-16 
S265-16  
S266-16  
S267-16  
S268-16  
S269-16  
S270-16  

S271-16  
S272-16  
S273-16  
S274-16  
S275-16 Part I  
S276-16  
S277-16  
S278-16  
S279-16  
S280-16  
S281-16  
S282-16  
S283-16  
S284-16 
S285-16  
S286-16  
S287-16  
S288-16  
S289-16  
S290-16  
S291-16  
S292-16  
S293-16 Part I  
 G10-16 Part I 
S294-16  
S295-16  
S296-16  
S297-16  
S298-16  
S299-16  
S300-16 Part I  
S301-16  
S302-16  
S303-16  
S304-16  
S305-16  
 FS7-16 
 FS8-16 
 FS9-16 
S306-16  
S307-16  
S308-16  
S309-16  
S310-16  
S311-16  
S312-16  
 G39-16 
 G40-16 
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S261-16
Part I:
IBC: 202, 2303.2, 2303.2.1, 2303.2.2, 2303.2.3, 2303.3 (New). 
Part II:
IRC: R802.1.5, R802.1.6 (New).
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IBC STRUCTURAL COMMITTEE. PART II WILL BE
HEARD BY THE IRC-BUILDING & ENERGY COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE
COMMITTEES.

Proponent : Joseph Holland, representing Hoover Treated Wood Products (jholland@frtw.com); David
Bueche, representing Hoover Treated Wood Products (dbueche@frtw.com)

Part I
2015 International Building Code
Revise as follows:

SECTION  202   DEFINITIONS

[BS] TREATED WOOD. Wood products that are conditioned impregnated with chemicals to
enhance fire-retardant or preservative properties.

Fire-retardant-treated wood. Wood products that, when impregnated with chemicals by a
pressure process or other means during manufacture, exhibit reduced surface-burning
characteristics and resist propagation of fire.
Preservative-treated wood. Wood products that, conditioned with chemicals by a pressure
process or other means, exhibit reduced susceptibility to damage by fungi, insects or marine
borers.

Fire-retardant-treated wood. Wood products that, when impregnated with chemicals exhibit
reduced surface-burning characteristics and resist propagation of fire.

2303.2 Fire-retardant-treated wood. Fire-retardant-treated wood is any wood product which,
when impregnated with chemicals by a pressure process or other means during manufacture,
shall have,  and when tested in accordance with ASTM E 84 or UL 723, shall have a listed flame
spread index of 25 or less and show no evidence of significant progressive combustion when the
test is continued for an additional 20-minute period. Additionally, the flame front shall not
progress more than 101/ 2 feet (3200 mm) beyond the centerline of the burners at any time during
the test.

2303.2.1 Pressure process. For wood products impregnated with chemicals by a pressure
process, the process shall be performed in closed vessels under pressures not less than 50
pounds per square inch gauge (psig) (345 kPa).

2303.2.2  Other means during manufacture.  For wood products produced by other means
during manufacture, the treatment shall be an integral part of the manufacturing process of the
wood product. The treatment shall provide permanent protection to all surfaces of the wood
product. 

2303.2.3 Testing. For wood products produced  impregnated by other means during

Code change proposal did not make it into the CAH monograph.
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manufacture,   other than a pressure process, all sides of the wood product shall be tested in
accordance with and produce the results required in Section 2303.2. Wood structural panels shall
be permitted to test only the front and back faces.

Add new text as follows:

2303.3  Surface coatings. Surface coatings shall be in accordance with Chapter 5 of NFPA 703.

Reference standards type: This reference standard is new to the ICC Code Books 
Add new standard(s) as follows: 
NFPA 703-15  Standard for Fire-Retardant Treated Wood and Fire-Retardant Coating for Building
Materials. 2015 edition

Part II
2015 International Residential Code
Revise as follows:

R802.1.5 Fire-retardant-treated wood. Fire-retardant-treated wood (FRTW) is any wood product
that, when impregnated with chemicals by a pressure process or other means during
manufacture, .  Fire-retardant-treated wood shall have, when be tested in accordance with ASTM
E 84 or UL 723, .  Fire-retardant-treated wood shall have a listed flame spread index of 25 or less
and shows .   Fire-retardant-treated wood shall exhibit no evidence of significant progressive
combustion where the test is continued for an additional 20-minute period. In addition, the flame
front shall not progress more than 10.5 feet (3200 mm) beyond the center line of the burners at
any time during the test.

Add new text as follows:

R802.1.6  Surface Coating Surface coating shall be inaccordance with Chaper 5 NFPA 703,
Standard for Fire Retardant-Treated Wood and Fire Retardant Coating for Building Materials.

Reference standards type: This reference standard is new to the ICC Code Books 
Add new standard(s) as follows: 
NFPA 703-15  Standard for Fire-Retardant Treated Wood and Fire-Retardant Coating for Building
Materials. 2015 edition
Reason: 

Part I: Discussion during past code development cycles have show n there is confusion as to w hat process the
phrase "other means during manufacture" is referring.  Testimony often leaves out the "during manufacture" part of
the phrase leading one to assume coating applied after manufacture is permitted.  Attempts to clarify have only been
partially successful. 
Dictionary Definition: impregnate

im-preg-nate   (im-pregnat)v.tr. im-preg-nat-ed, im-preg-nat-ing, im-preg-nates. 1. To make pregnant; inseminate. 2.
To fertilize (an ovum, for example). 3. To fill throughout; saturate : a cotton wad that was impregnated with ether.
4. To permeate or imbue: impregnate a speech with optimism. Excerpted from American Heritage Talking
Dictionary. Copyright © 1997 The Learning Company, Inc. All Rights Reserved.

Impregnate describes the process mandated by the code w ith the phrase "other means during manufacture."  The
current Section 2303.2.2 states the treatment is an integral part of the manufacturing process.  A presentation by
Benjamin Floyd and Alan Ross, Kop-Cote, Inc., at the 2010 Forest Products Society conference in Orlando, FL
explains w hat integral means for w ood treatments. It is: "The term "integral treatments" refers to combining the
active ingredients w ith the w ood furnish (i.e., chips, f lakes, strands, etc.) before processing."  The dictionary
definition of "impregnate" #3 show n above eliminates any confusion as to w hat the code expects for FRTW.    

A review  of the available literature show s all the testing done for acceptance of FRTW into the codes w as
performed on w ood impregnated w ith chemicals.  The testing ranged from small scale (ASTM E160), to large scale
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S261-16 : 2303.2-HOLLAND4430

(ASTM E84 and E119) to full scale (White House, (UL 1256 part 2). 

The revision clarif ies w hat is expected and eliminates possible confusion pertaining to the "other means during
manufacture" statement.

The addition of the new  section titled Surface Coating let the user know  that surface coatings are not covered by
section 2303.2 and provides the information as to w hat standard covers surface coatings:  NFPA 703, Standard for
Fire Retardant–Treated Wood and Fire-Retardant Coatings for Building Materials.

 

Part II: Dictionary Definition: impregnate
im-preg-nate   (im-pregnat)v. tr. im-preg-nat-ed, im-preg-nat-ing, im-preg-nates. 1. To make pregnant; inseminate. 2.
To fertilize (an ovum, for example). 3. To fill throughout; saturate : a cotton wad that was impregnated with ether.
4. To permeate or imbue: impregnate a speech with optimism.[i]
[i]Excerpted from American Heritage Talking Dictionary. Copyright © 1997 The Learning Company, Inc. All Rights
Reserved.

 Reason: Discussion during past code development cycles have show n there is confusion as to w hat process the
phrase "other means during manufacture" is referring. Testimony often leaves out the "during manufacture" part of
the phrase leading one to assume coating applied after manufacture is permitted.  Attempts to clarify have only been
partially successful.

 Impregnate describes the process mandated by the code w ith the phrase "other means during manufacture." The
current Section 2303.2.2 states the treatment is an integral part of the manufacturing process.  A presentation by
Benjamin Floyd and Alan Ross, Kop-Cote, Inc., at the 2010 Forest Products Society conference in Orlando, FL
explains w hat integral means for w ood treatments. It is: "The term "integral treatments" refers to combining the
active ingredients w ith the w ood furnish (i.e., chips, f lakes, strands, etc.) before processing."  The dictionary
definition of "impregnate" #3 show n above eliminates any confusion as to w hat the code expects for FRTW.   

 A review  of the available literature show s all the testing done for acceptance of FRTW into the codes w as
performed on w ood impregnated w ith chemicals. The testing ranged from small scale (ASTM E160), to large scale
(ASTM E84 and E119) to full scale (White House, (UL 1256 part 2). 

 The revision clarif ies w hat is expected and eliminates possible confusion pertaining to the "other means during
manufacture" statement.

 The addition of the new  section titled Surface Coating let the user know  that surface coatings are not covered by
section 2303.2 and provides the information as to w hat standard covers surface coatings: NFPA 703, Standard for
Fire Retardant–Treated Wood and Fire-Retardant Coatings for Building Materials.

 

Cost Impact: 

Part I: Will not increase the cost of construction
The change eliminates confusion and is not connected w ith cost. 

Part II: Will not increase the cost of construction
The changes are to clarify the intent of the code. 

Analysis: A review  of the standard(s) proposed for inclusion in the code, NFPA 703, w ith regard to the ICC criteria
for referenced standards (Section 3.6 of CP#28) w ill be posted on the ICC w ebsite on or before April 1, 2016. 
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S263-16 : 2303.2.3-EARL12134

S263-16
Part I:
IBC: 2303.2.3. 
Part II:
IRC: R802.1.5.3.
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IBC STRUCTURAL COMMITTEE. PART II WILL BE
HEARD BY THE IRC-BUILDING & ENERGY COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE
COMMITTEES.

Proponent : Tim Earl, representing GBH International (tearl@gbhinternational.com)

Part I
2015 International Building Code
Revise as follows:

2303.2.3 Testing. For wood products produced by other means during manufacture, other than a
pressure process, all
All sides of the fire-retardant treated wood product shall be tested in accordance with and
produce the results required in Section 2303.2. Wood structural panels shall be permitted to test
only the front and back faces.

Part II
2015 International Residential Code
Revise as follows:

R802.1.5.3 Testing. For wood products produced by other means during manufacture, other than
a pressure process, all
All sides of the fire-retardant treated wood product shall be tested in accordance with and
produce the results required in Section R802.1.5. Testing of only the front and back faces of wood
structural panels shall be permitted.

Reason: As currently w ritten, this section requires additional testing for f ire-retardant treated w ood materials that
have been manufactured by a process different than pressure treatment. All f ire retardant treated w ood products
must meet the requirements of section 2303.2 (w hich contains the f ire test requirements). Moreover, all f ire
retardant tread w ood products, irrespective of how  they are manufactured, must meet the requirements (also
contained in section 2303.2) that they must be impregnated w  ith chemicals. A w ood material can only be f ire
retardant treated w ood if  it is impregnated w ith chemicals and that w ill dif ferentiate it from f ire retardant coated
materials. Testing requirements should be a function of performance and not of the w ay a product is made. There is
no reason that some f ire retardant treated w ood materials should be treated in a dif ferent fashion by the code as a
function of how  they are manufactured. 

Cost Impact: Will not increase the cost of construction
This proposal w ill reduce the cost for manufacturers of some materials by eliminating overly burdensome testing
requirements based solely on how  they are manufactured. 

Code change proposal did not make it into the CAH monograph.
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S302-16
IBC: 2510.6.
Proponent : Jay Crandell, representing Foam Sheathing Committee of the American Chemistry Council
(jcrandell@aresconsulting.biz)

2015 International Building Code
Revise as follows:

2510.6 Water-resistive barriers. Water-resistive barriers shall be installed as required in
Section 1404.2 and, where applied over wood-based sheathing, shall include a water-resistive
vapor-permeable barrier with a performance at least equivalent to two layers of water-resistive
barrier complying with ASTM E 2556, Type I. The individual layers shall be installed
independently such that each layer provides a separate continuous plane and any flashing
(installed in accordance with Section 1405.4) intended to drain to the water-resistive barrier is
directed between the layers.

Exceptions:
Exception:1. Where the water-resistive barrier that is applied over wood-based sheathing
has a water resistance equal to or greater than that of a water-resistive barrier complying
with ASTM E 2556, Type II and is separated from the stucco by an intervening,
substantially nonwater-absorbing layer or drainage space.
2. Where the water-resistive barrier is applied over vapor permeable or wood-based
sheathing in Climate Zones 1A, 2A, 3A, 4A, 5A, and 4C in accordance with Chapter 3 of
the International Energy Conseration Code, the water-resistive barrier shall have a water
vapor permeance of not more than 10 perms in accordance with ASTM E96 (Method A) to
minimize inward moisture movement. Alternatively, a ventilated air space shall be provided
between the stucco and water-resistive barrier.

Reason: In many climates, having a vapor permeable WRB that is too vapor permeable (i.e., > 10 perms) can result
in signif icant solar-driven inw ard moisture movement into and through the exterior sheathing and farther into the w all
assembly (e.g., to the interior vapor retarder or interior f inishes), causing signif icantly increased risk of moisture
damage and mold.  This concern is particularly relevant to Section 2510.6 w hich deals w ith conventional stucco -- a
moisture storage ("reservoir") cladding.  Consequently, a new  exception is provided to address this problem and is
based on consistent f indings and recommendations from several studies including Derome (2010), Wilkinson, et al.
(2007), BSC (2005), and Lepage and Lstiburek (2013).  Key f indings and recommendations from these studies also
are summarized in ABTG (2015). It is also important to note that this proposal does NOT eliminate the use of WRB
materials of greater than 10 perms in the stated conditions because an alternative allow s for use of a ventilated air
space to avoid the 10 perm limitation. 

Bibliography: ABTG (2015). "Assessment of Water Vapor Control Methods for Modern Insulated Light-Frame Wall
Assemblies", Research Report No. ABTG-1410-03, Applied Building Technology Group, LLC,
http://w w w .appliedbuildingtech.com/rr/1410-03
BSC (2005). Healthy and Affordable Housing: Practical Recommendations for Building, Renovating and Maintaining
Housing. Prepared for the U.S. Department of Housing and Urban Development and Building America Program of the
U.S. Department of Energy, Building Science Corporation, w w w .buildingscience.com

Derome, D. (2010). The nature, signif icance and control of solar-driven w ater vapor dif fusion in w all systems --
synthesis of Research Project RP-1235, ASHRAE Transactions, January 2010. w w w .ashrae.org

Lepage, R. and Lstiburek, J. (2013). Moisture Durability ith Vapor-Permeable Insulating Sheathing, U.S. DOE, Building
Technologies Off ice, w w w .osti.gov/bridge

Wilkinson, J. Ueno, K., DeRose, D., Straube, J.F. and Fugler, D. (2007). Understanding Vapour Permeance and
Condensation in Wall Assemblies, 11th Canadian Conference on Building Science and Technology, Banff, Alberta

Replace code change proposal with the following.
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S302-16 : 2510.6-
CRANDELL12547

Cost Impact: Will not increase the cost of construction
The proposal provides limitations that may affect some product choices (or cladding detailing) under specif ied
conditions of use, but options remain available for all WRB types and many are unaffected.
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CE1-16 : C202-AIR BARRIER-
MATHIS13363

CE1-16
Part I:
R202 
Part II:
R202 (IRC N1106.1)
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART II WILL BE
HEARD BY THE IECC-RESIDENTIAL COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE COMMITTEES.

Proponent : Chris Mathis, Mathis Consulting Company, representing Mathis Consulting Company
(chris@mathisconsulting.com)

Part I
2015 International Energy Conservation Code
Revise as follows:

 SECTION   C202   DEFINITIONS

AIR BARRIER. Materials assembled and
One or more materials joined together to provide a barrier to mitigate air leakage through the
building envelopebuilding thermal envelope assemblies. An air barrier may be a single material or
a combination of materials.

Part II
2015 International Energy Conservation Code
Revise as follows:

R202 (N1101.6) AIR BARRIER. Material(s) assembled and
One or more materials joined together to provide a barrier to mitigate air leakage through the
building envelopebuilding thermal envelope assemblies. An air barrier may be a single material or
a combination of materials.

Reason: Air leakage through building thermal envelope assemblies can compromise their thermal performance and
durability. This change clarif ies the construction and function of an air barrier and synchronizes the residential and
commercial definitions.  

Cost Impact: Will not increase the cost of construction
This is a clarif ication. The current definition is self referential and "building envelope" has a different, specif ic
meaning in other I-Codes.  

Part I: Definition showed twice. Removed duplicate definition.
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CE4-16
Part I:
IECC: 0, C202. 
Part II:
Part II
R202 (IRC N1101.6)
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC-COMMERCIAL CODE COMMITTEE. PART II
WILL BE HEARD BY THE IECC-RESIDENTIAL CODE COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE
COMMITTEES.

Proponent : Robby Schwarz, representing EnergyLogic, Inc. (robby@nrglogic.com)

Part I
2015 International Energy Conservation Code
Revise as follows:

 SECTION   C202   DEFINITIONS

BUILDING THERMAL ENVELOPE. The basement walls, exterior walls, floor floors, roof ceilings,
roofs and any other building elements element assemblies that enclose conditioned
spaceconditioned space or provide a boundary between conditioned space conditioned space and
exempt or unconditioned space.

GENERAL DEFINITIONS 

Part II
2015 International Energy Conservation Code
Revise as follows:

R202 (N1101.6) BUILDING THERMAL ENVELOPE. The basement walls, exterior walls, floor 
floors, roof ceilings, roofs and any other building elements element assemblies that enclose
conditioned space or provide a boundary between conditioned space and exempt or
unconditioned space.

2015 International Residential Code
Revise as follows:

 SECTION   R202   DEFINITIONS

[RE] BUILDING THERMAL ENVELOPE. The basement wallsbasement walls, exterior
wallsexterior walls, floor floors, roof ceilings, roofs and any other building element assemblies that
enclose conditioned spacesconditioned space or provide a boundary between conditioned space
and exempt or unconditioned space.

Reason: The Thermal envelope completely surrounds the house and the ceiling portion of the envelope w as
excluded from the previous definition.  In addition, the envelope is not one element of the building but rather an
assembly of materials that create it in each location that is described in the definition.  We feel it is important to
ensure a common understanding that the entirety of the assembly in each location must be understood in order to
create the thermal envelope that functions as intended by the code. 

Part I: Definition did not appear in the CAH monograph.
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CE4-16 : R202-BUILDING
THERMAL ENVELOPE-
SCHWARZ12372

Cost Impact: Will not increase the cost of construction
The changes are editorial to add clarity and understanding to the definition. No new  requirements are added and
thus, costs are not impacted. 
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CE7-16
Part I:
C202 
Part II:
R202 (IRC N1101.6)
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC-COMMERCIAL CODE COMMITTEE. PART II
WILL BE HEARD BY THE IECC-RESIDENTIAL CODE COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE
COMMITTEES.

Proponent : Lee Kranz, representing City of Bellevue, Washington (lkranz@bellevuewa.gov)

Part I
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC COMMERCIAL ENERGY
COMMITTEE. PART II WILL BE HEARD BY THE IECC RESIDENTIAL ENERGY COMMITTEE. SEE THE
TENTATIVE HEARING ORDER FOR THESE COMMITTEES.

2015 International Energy Conservation Code
 SECTION   C202   DEFINITIONS

COMMERCIAL BUILDING. For this code, all buildings or portions of buildings, that are not
included in the definition of "Residential building."

Revise as follows:

RESIDENTIAL BUILDING. For this code, includes detached one- and two-family dwellings and
multiple single-family dwellings (townhouses) as well as Group R-2, R-3 and R-4 buildings , or
portions thereof, three stories or less in height above grade plane.  Areas located outside the
confines of the dwelling unit such as corridors, toilet facilities and incidental use rooms and
spaces that are considered to be part of the same occupancy shall be considered to be part of
that occupancy.

Part II
2015 International Energy Conservation Code
Revise as follows:

 SECTION   R202   DEFINITIONS

COMMERCIAL BUILDING. For this code, all buildings or portions of buildings, that are not
included in the definition of "Residential building."

R202 (N1101.6) RESIDENTIAL BUILDING. For this code, includes detached one- and two-family
dwellings and multiple single-family dwellings (townhouses) as well as Group R-2, R-3 and R-4
buildings , or portions thereof, three stories or less in height above grade plane.  Areas located
outside the confines of the dwelling unit such as corridors, toilet facilities and incidental use
rooms and spaces that are considered to be part of the same occupancy shall be considered to
be part of that occupancy.

Reason: Section 101.4.1 makes it clear that for mixed occupancy buildings the designer must comply w ith the code
in effect based on "Occupancy".  This is not clear in the definition of "Residential buildings".  This code change is

Part I: Definition showed twice. Removed duplicate definition.
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CE7-16 : C202-COMMERCIAL
BUILDING-KRANZ12024

an attempt to help the reader understand that it is not necessary or permitted to use the commercial provisions in
areas that are classif ied as part of the R-2, R-3 or R-4 occupancy.  "...or portions thereof" is added to be consistent
w ith the scoping text in Section 101.4.1.  

Cost Impact: Will not increase the cost of construction
This is for clarifyication only.  

2016 Group B - Consolidated Monograph Updates 16



CE18-16 
Part I: 
IECC: 0, C202 (New). 
Part II: 
R202 (New) [IRC N1101.6 (New)], R405.4 (New) [IRC N1105.4 (New)], IRC 
Appendix U102 
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC-COMMERCIAL CODE COMMITTEE. PART II 
WILL BE HEARD BY THE IECC-RESIDENTIAL CODE COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE 
COMMITTEES. 

Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries Association (SEIA) 
(joecainpe@aol.com) 

Part II 
2015 International Energy Conservation Code 
Reason: 

Part II: This proposal provides more f lexibility for the designer and builder to choose the most cost-effective solution 
for a project. It recognizes the contribution of renew able energy as a synergy w ith the rest of the building energy 
efficiencies. Just as credit is given for greater efficiency of furnaces, air conditioning systems, and w ater heating 
systems, this proposal w ould give credit to efficient use of available resources -- specifically renew able energy. 
Each of those appliances contribute to the energy efficiency of the building, but are not part of the building envelope. 
Each of those appliances have a service life that is expected to be less than the service life of the building envelope, 
and they are expected to be replaced w ith similar or better efficiencies in the future. Still, credit is given for improved 
performance over the baseline minimum efficiencies. 
This proposal also establishes consistency w ith the Energy Rating Index (ERI) approach, w here compliance credit 
for renew able energy is allow ed. The contribution of renew able energy to the overall performance model w ill be 
self-limiting. For example, ow ing to net-metering programs, photovoltaic systems are typically sized to provide less 
pow er than is needed to meet overall annual electrical demand. In some cases, photovoltaic system size is 
constrained by the allow able space on a rooftop. 
As states and localities move tow ard Zero Net Energy (ZNE) buildings, rapid deployment of renew able energy 
systems is integral to meet these goals. It is not possible to attain ZNE buildings w ithout incorporating renew able 
energy systems. Therefore, renew able energy systems should obtain credit in the performance method to achieve 
the most cost-effective solutions and to give credit to builders for using renew ables as a standard feature. 

Part II: Replace Reason statement with the following.
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CE21-16 
Part I: 
IECC: C301.1, C301.2, C301.3. 
Part II: 
R301.1 (IRC N1107.1), Table R301.1 (IRC Table N1101.7), R301.3 (IRC 
N1107.3), Table R301.3(1) [IRC Table N1107.2(1)], Table R301.3(2) [IRC 
Table N1107.2(2)] 
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC-COMMERCIAL CODE COMMITTEE. PART II 
WILL BE HEARD BY THE IECC-RESIDENTIAL CODE COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE 
COMMITTEES. 

Proponent : Steven Ferguson, representing American Society of Heating, Refrigerating and Air- 
Conditioning Engineers (sferguson@ashrae.org); Martha VanGeem, representing self 
(martha.vangeem@gmail.com)  

Part II 
Figure R301.1 

CLIMATE ZONES 

Part II: Figure R301.1 shown as deleted.
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CE26-16 
Part I: 
IECC: C303.1.1. 
Part II: 
IECC: R303.1.1. 
THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC-COMMERCIAL CODE COMMITTEE. PART II 
WILL BE HEARD BY THE IECC-RESIDENTIAL CODE COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE 
COMMITTEES. 

Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), 
representing National Roofing Contractors Association (NRCA) (jwilen@nrca.net)

Correction to the Proponent line.
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CE170-16
IECC: C404.2.
Proponent : Karen Hobbs (khobbs@nrdc.org)

2015 International Energy Conservation Code
Revise as follows:

TABLE C404.2 
MINIMUM PERFORMANCE OF WATER-HEATING EQUIPMENT

EQUIPMENT TYPE
SIZE CATEGORY 

(input)

SUBCATEGORY OR 

RATING CONDITION

PERFORMANCE 

REQUIREDa, b

TEST 

PROCEDURE

Water heaters,

electric

≤ 12 kWd Resistance 0.97 - 0.00 132V, EF DOE 10 CFR Part 430

> 12 kW Resistance (0.3 + 27/Vm ), %/h ANSI Z21.10.3

≤ 24 amps and ≤ 250

v olts
Heat pump 0.93 - 0.00 132V, EF DOE 10 CFR Part 430

Storage water heaters,

gas

≤ 75,000 Btu/h ≥ 20 gal 0.67 - 0.0019V, EF DOE 10 CFR Part 430

> 75,000 Btu/h and ≤

155,000 Btu/h
ANSI Z21.10.3

> 155,000 Btu/h

Instantaneous 

water heaters, gas

> 50,000 Btu/h and 

c

≥ 4,000 (Btu/h)/gal 

and
0.62 - 0.00 19V, EF DOE 10 CFR Part 430

≥ 200,000 Btu/h ≥ 4,000 Btu/h/gal and 80% Et

ANSI Z21.10.3

≥ 200,000 Btu/h
≥ 4,000 Btu/h/gal and

≥ 10 gal

Storage water heaters,

oil

≤ 105,000 Btu/h ≥ 20 gal 0.59 - 0.0019V, EF DOE 10 CFR Part 430

≥ 105,000 Btu/h ANSI Z21.10.3

≤ 210,000 Btu/h ≥ 4,000 Btu/h/gal and 0.59 - 0.0019V, EF DOE 10 CFR Part 430

Corrections made to Table C404.2. 
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Instantaneous water

heaters, oil

> 210,000 Btu/h ≥ 4,000 Btu/h/gal and 80% Et

ANSI Z21.10.3

> 210,000 Btu/h
≥ 4,000 Btu/h/gal and

≥ 10 gal

Hot water supply

boilers, 

gas and oil

≥ 300,000 Btu/h and ≥ 4,000 Btu/h/gal and 80% Et

ANSI Z21.10.3

Hot water supply

boilers, 

gas

≥ 300,000 Btu/h and
≥ 4,000 Btu/h/gal and 

≥ 10 gal

Hot water supply

boilers, 

oil

> 300,000 Btu/h and
> 4,000 Btu/h/gal and 

> 10 gal

Pool heaters, gas and

oil
All — 82% Et ASHRAE 146

Heat pump pool

heaters
All — 4.0 COP AHRI 1160

Unf ired storage tanks All —

Minimum insulation

requirement R-12.5 (h ·

f t2 · °F)/Btu

(none)

Showerheads All --
1.8 gallons per minute

(gpm)
--

For SI: °C = [(°F) - 32]/1.8, 1 British thermal unit per hour = 0.2931 W, 1 gallon = 3.785 L, 1 British thermal unit per hour per gallon =
0.078 W/L.

a. Energy  f actor (EF) and thermal ef f iciency  (Et) are minimum requirements. In the EF equation, V is the rated v olume in gallons.

b. Standby  loss (SL) is the maximum Btu/h based on a nominal 70°F temperature dif f erence between stored water and ambient
requirements. In the SL equation, Q is the nameplate input rate in Btu/h. In the equations f or electric water heaters, V is the rated
v olume in gallons and Vm is the measured v olume in gallons. In the SL equation f or oil and gas water heaters and boilers, V is the
rated v olume in gallons.

c. Instantaneous water heaters with input rates below 200,000 Btu/h shall comply  with these requirements where the water heater is
designed to heat water to temperatures 180°F or higher.

d. Electric water heaters with an input rating of  12 kW (40,950 Btu/hr) or less that are designed to heat water to temperatures of
180°F or greater shall comply  with the requirements f or electric water heaters that hav e an input rating greater than 12 kW (40,950
Btu/h).
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CE170-16 : TABLE C404.2-
HOBBS11696

Reason: Show erheads operating at 1.8 gpm at 80 psi are commonly available and perform as w ell as show erheads
operating at 2.5 gpm. The WaterSense specif ication for show erheads w as adopted in 2010, including a maximum
flow  rate of 2.0 gpm at 80 psi. Based on the most recent reports by WaterSense partners, more than 800 models
from 45 brands currently meet the proposed standard, demonstrating the w idespread availability and commercial
viability of these types of show erheads (Source: MaP Testing: http://w w w .map-testing.com/).
In August, 2015, the California Energy Commission (CEC) approved a new  standard for show erheads of 1.8 gallons
per minute maximum flow  rate starting July 1, 2018. By 2028, the CEC estimates that this standard w ould result in
annual savings of 38 billion gallons of w ater; 202 million therms of natural gas; 1,322 gigaw att‐hours of electricity;
and 702 million dollars of savings for California alone (California Energy Commission, "Staff Analysis of Water
Eff iciency Standards for Show erheads," Docket Number 15-AAER-05, August 7, 2015, p. 14,
http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER-
05/TN205654_20150807T151426_Staff_Analysis_Of_Water_Eff iciency_Standards_For_Show erheads.pdf).

The Natural Resources Defense Council (NRDC) estimates that signif icant w ater and energy savings could accrue
nationw ide if  this revised f low  rate for show erheads became effective for the residential sector in 2016 (w e
recognize that the revisions contained in this proposal w ould become effective in 2018; w e w ill provide updated
savings estimates to staff after the submittal deadline): 421 million gallons of w ater per day by 2030; 7,928 GWh
(Gigaw att Hours) per year by 2030; 569 million therms of natural gas per year by 2030.

Bibliography: California Energy Commission, "Staff Analysis of Water Eff iciency Standards for Show erheads,"
Docket Number 15-AAER-05, August 7, 2015, http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER-
05/TN205654_20150807T151426_Staff_Analysis_Of_Water_Eff iciency_Standards_For_Show erheads.pdf 

Cost Impact: Will not increase the cost of construction
As noted above, show erheads operating at the f low  rates proposed are commonly available and perform as w ell as
less eff icient f ixtures. For show erheads, more than 800 models from 45 brands currently meet the proposed
standard (Source: MaP Testing; http://w w w .maptesting.com/). According to EPA WaterSense, "Show erheads are
available at a variety of price points and ranges in cost may be due to a number of factors including style or
functional design" (Source: EPA WaterSense:
http://w w w .epa.gov/WaterSense/pubs/faq_show erheads.html). Consumer Reports found that, "If  you think you
have to spend top dollar to get a strong performer, think again. Our top-rated multisetting show erhead costs a
quarter of the price of the model that f inished second" (Source: Consumer Reports:
http://w w w .consumerreports.org/cro/show erheads/buying-guide.htm).
The California Energy Commission (CEC), in its staff analysis for its 1.8 gpm standard, found that "the incremental
cost for show erheads is zero because there is no cost premium for a compliant product (meaning that an eff icient
product and an ineff icient product cost th same, all other variables constant) (California Energy Commission, p. 15).
 Further, the CEC found that "consumers should immediately see savings on their utility bill upon installing a compliant
product" (California Energy Commission, p. 15).
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CE272-16 
Part I: 
IECC: , 0, C101.2, C101.4.1, C202, C202 (New), C501.1, C601 (New), C601.1 (New), C601.2 (New), C601.2.1 (New), 
C602 (New), C602.1 (New), C602.1.1 (New), C602.1.2 (New), C602.1.2.1 (New), C602.1.3 (New), C602.2 (New), 
C602.2.1 (New), C602.2.2 (New), C602.2.3 (New), C602.2.4 (New), C602.2.5 (New), C602.2.6 (New), C602.2.7 (New), 
C602.3 (New), C602.4 (New), C602.4.1 (New), C602.4.2 (New), C602.4.3 (New), C602.4.3.1 (New), C602.4.3.2 (New), 
C602.4.3.3 (New), C602.4.3.4 (New), C602.5 (New), C602.5.1 (New), C602.5.2 (New), C602.5.2.1 (New), C602.5.2.2 
(New), C602.5.3 (New), C602.5.4 (New), C602.5.5 (New), C602.5.6 (New), C603 (New), C603.1 (New), C603.2 (New), 
C603.3 (New), C603.3.1 (New), C603.3.2 (New), C603.3.3 (New), C603.4 (New), C603.4.1 (New), C603.5 (New), 
C603.5.1 (New), C603.5.2 (New), C603.5.2.1 (New), C603.5.3 (New), C603.5.4 (New), C603.5.5 (New), C603.6 (New), 
C603.6.1 (New), C604 (New), C604.1 (New), C604.2 (New), C604.3 (New), C605 (New), C605.1 (New), C605.2 (New), 
C606 (New), C606.1 (New), C606.2 (New), C606.3 (New), C606.4 (New), C606.4.1 (New), C607 (New), C607.1 (New), 
C607.2 (New), C607.3 (New), C608 (New), C608.1 (New), C608.2 (New), C608.2.1 (New), C608.2.2 (New), C608.2.3 
(New), C608.2.4 (New), C608.2.5 (New), C608.2.6 (New), C608.2.6.1 (New), C608.2.6.2 (New), C608.3 (New), C608.3.1 
(New), C608.3.2 (New), C608.3.2.1 (New), C608.3.2.2 (New), C608.3.2.3 (New), C608.3.3 (New), C608.3.4 (New), 
C608.3.5 (New).  
Part II: 
IECC: , 0, R202 (New). 
Proponent : Sean Denniston (sean@newbuildings.org) 

Part I 
2015 International Energy Conservation Code 
Revise as follows: 

C101.4.1 Mixed occupancy. Where a building includes both any combination of multifamily, residential and commercial occupancies, each 
occupancy shall be separately considered and meet the applicable provisions of IECC—Commercial Provisions or IECC—Residential Provisions 
for each occupancy. 

C101.2 Scope. This code applies to commercial and multifamily buildings and the buildings' sites and associated systems and equipment. 

Add new definition as follows: 

SECTION  C202   DEFINITIONS 
 
C202 GENERAL DEFINITIONS  

Revise as follows: 
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COMMERCIAL BUILDING. For this code, all buildings that are not included in the definition of "Residential building" or "Multifamily building." 

Add new definition as follows: 

COMMON AREA. For this code, all portions of a multifamily building that are not dwelling units or sleeping units. 

MULTIFAMILY BUILDING. For this code, all Group R-2 buidlings. 

Revise as follows: 

RESIDENTIAL BUILDING. For this code, includes detached one- and two-family dwellings and multiple single-family dwellings (townhouses) as 
well as Group R-2, R-3 and R-4 buildings three stories or less in height above grade plane. 
 
C501.1 Scope. The provisions of this chapter shall control the alteration, repair, addition and change of occupancy of existing commercial 
buildings and structures. 

Add new text as follows: 

CHAPTER 6 
MULTIFAMILY BUILDINGS 

 
SECTION C601  

GENERAL 
 

C601.1 Scope. The provisions in this chapter are applicable to multifamily buildings and their building sites. 

C601.2 Application.   Multifamily buildings shall comply with one of the following: 

1. The requirements of ANSI/ASHRAE/IESNA 90.1, provided that the building has four or more stories. 
2. The requirements of Sections C602 through C605. 
3. The requirements of Sections C602.5, C603.2, C604, C605.2, C605.3, C605.4, C605.6 and C607. The building energy cost shall be equal 
to or less than 85 percent of the standard reference design building. 

C601.2.1 Application to replacement fenestration products. Where some or all of an existing fenestration unit is replaced with a new 
fenestration product, including sash and glazing, the replacement fenestration unit shall meet the applicable requirements for U-factor and SHGC 
in Table C602.4. 
 

Exception: An area-weighted average of the U-factor of replacement fenestration products being installed in the building for each fenestration 
product category listed in Table C602.4 shall be permitted to satisfy the U-factor requirements for each fenestration product category listed in 
Table C602.4. Individual fenestration products from different product categories listed in Table C602.4 shall not be combined in calculating the 
area-weighted average U-factor. 
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SECTION C602  

BUILDING ENVELOPE REQUIREMENTS 

C602.1 General (Prescriptive).  Building thermal envelope assemblies for buildings that are intended to comply with the code on a prescriptive 
basis, in accordance with the compliance path described in Item 2 of Section C601.2, shall comply with the following: 

1. The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C602.2 and the 
thermal requirements of either the R-value-based method of Section C602.1.1; the U-, C-and F-factor-based method of Section C602.1.2; or the 
component performance alternative of Section C602.1.3. 
2. Roof solar reflectance and thermal emittance shall comply with Section C602.3. 
3. Fenestration in building envelope assemblies shall comply with Section C602.4. 
4. Air leakage of building envelope assemblies shall comply with Section C602.5. 

C602.1.1  Insulation component R-value-based method. Building thermal envelope opaque assemblies shall meet the requirements of 
Sections C602.2 and C602.4 based on the climate zone specified in Chapter 3. For opaque portions of the building thermal envelope intended to 
comply on an insulation component R-value basis, the R-values for insulation in framing cavities, where required, and for continuous insulation, 
where required, shall be not less than that specified in Table C602.1.1, based on the climate zone specified in Chapter 3. The thermal resistance 
or R-value of the insulating material installed continuously within or on the below-grade exterior walls of the building envelope required in 
accordance with Table C602.1.1 shall extend to a depth of not less than 10 feet (3048 mm) below the outside finished ground level, or to the level 
of the lowest floor of the conditioned space enclosed by the below grade wall, whichever is less. Opaque swinging doors shall comply with Table 
C602.1.2 and opaque roll-up or sliding doors shall comply with Table C602.1.1. 

TABLE C602.1.1 
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQRUIEMENTS, R-VALUE METHODa 

 

CLIMATE 

ZONE 

1 2 3 4 EXCEPT MARINE 5 AND MARINE 4 6 7 8 

1-3 Stories ≥ 4 

Stories 

1-3 Stories ≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

Roofs 

Insulation 

entirely 

above roof 

deck 

NAg R-25ci NAg R-25ci NAg R-25ci NAg R-30ci NAg R-30ci NAg R-30ci NAg R-35ci NAg R-35ci 
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CLIMATE 

ZONE 

1 2 3 4 EXCEPT MARINE 5 AND MARINE 4 6 7 8 

1-3 Stories ≥ 4 

Stories 

1-3 Stories ≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

Metal 

buildingsa, b 

NAg R-19 + 

R-11 LS 

NAg R-19 + 

R-11 LS 

NAg R-19 + 

R-11 LS 

NAg R-19 + 

R-11 LS 

NAg R-19 + 

R-11 LS 

NAg R-25 + 

R-11 LS 

NAg R-30 + 

R-11 LS 

NAg R-30 + 

R-11 LS 

Steel Truss 

ceilingf 

R-38 or  

R-30+3ci or  

R-26+5ci 

R-49 or  

R-38+3ci 

R-49 or  

R-38+3ci 

R-38+5ci R-38+5ci R-38+5ci R-38+5ci R-38+5ci 

Steel Joist 

Ceilingf 

R-38 in 2×4 

or 2×6 or 

2×8, or R-49 

in any 

framing 

R-49 in 

2×4 or 2×6 

or 2×8 or 

2×10 

R-49 in 

2×4 or 

2×6 or 

2×8 or 

2×10 

R-49 R-49 R-49 R-49 R-49 

Attic and 

other 

R-30 R-38 R-38 R-38 R-38 R-38 R-49 R-38 R-49 R-49 R-49 R-49 R-49 R-49 R-49 R-49 

Walls, Above Grade 

Massj 3/4 R-5.7cic 4/6 R-7.6ci 8/13 R-9.5ci 8/13 R-11.4 

ci 

13/17 R-13.3 

ci 

15/20 R-15.2 

ci 

19/21 R-15.2 

ci 

19/21 R-25ci 

Metal 

building 

NAg R-13 + 

R-6.5ci 

NAg R-13 + 

R-13ci 

NAg R-13 + 

R-13ci 

NAg R-13 + 

R-13ci 

NAg R-13 + 

R-13ci 

NAg R-13 + 

R-13ci 

NAg R-13+R-

19.5ci 

NAg R-13+R-

19.5ci 

Metal 

framed, 16" 

R13+4.2ci or 

R-19+2.1ci or 

R-13 + 

R-5ci 

R13+4.2ci 

or R-

R-13 + 

R-7.5ci 

R-

0+14.0ci 

R-13 + 

R-7.5ci 

R-

0+14.0ci 

R-13 + 

R-7.5ci 

R-

0+14.0ci 

R-13 + 

R-7.5ci 

R-

13+12.7ci 

R-13 + 

R-7.5ci 

R-

13+12.7ci 

R-13+R-

15.6 ci 

R-

13+12.7ci 

R-13+ 

R17.5ci 
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CLIMATE 

ZONE 

1 2 3 4 EXCEPT MARINE 5 AND MARINE 4 6 7 8 

1-3 Stories ≥ 4 

Stories 

1-3 Stories ≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

OC R-21+2.8ci or 

R-0+11.2ci or 

R-15+3.8ci or 

R-21+3.1ci 

19+2.1ci or 

R-21+2.8ci 

or R-

0+11.2ci or 

R-15+3.8ci 

or R-

21+3.1ci 

or R-

13+8.9ci 

or R-

15+8.5ci 

or R-

19+7.8ci 

or R-

19+6.2ci 

or R-

21+7.5 

or R-

13+8.9ci 

or R-

15+8.5ci 

or R-

19+7.8ci 

or R-

19+6.2ci 

or R-

21+7.5 

or R-

13+8.9ci 

or R-

15+8.5ci 

or R-

19+7.8ci 

or R-

19+6.2ci 

or R-

21+7.5 

or R-

15+12.3ci 

or R-

19+11.6ci 

or R-

21+11.3ci 

or R-

25+10.9ci 

or R-

15+12.3ci 

or R-

19+11.6ci 

or R-

21+11.3ci 

or R-

25+10.9ci 

or R-

15+12.3ci 

or R-

19+11.6ci 

or R-

21+11.3ci 

or R-

25+10.9ci 

Metal 

framed, 24" 

OC 

R-0+9.3ci or 

R-13+3.0ci or 

R-15+2.4ci 

R-0+9.3ci 

or R-

13+3.0ci or 

R-15+2.4ci 

R-

0+14.0ci 

or R-

13+7.7ci 

or R-

15+7.1ci 

or R-

19+6.3ci 

or R-

21+5.9ci 

R-

0+14.0ci 

or R-

13+7.7ci 

or R-

15+7.1ci 

or R-

19+6.3ci 

or R-

21+5.9ci 

R-

0+14.0ci 

or R-

13+7.7ci 

or R-

15+7.1ci 

or R-

19+6.3ci 

or R-

21+5.9ci 

R-

13+11.5ci 

or R-

15+10.9ci 

or R-

19+10.1ci 

or R-

21+9.7ci 

or R-

25+9.1ci 

R-

13+11.5ci 

or R-

15+10.9ci 

or R-

19+10.1ci 

or R-

21+9.7ci 

or R-

25+9.1ci 

R-

13+11.5ci 

or R-

15+10.9ci 

or R-

19+10.1ci 

or R-

21+9.7ci 

or R-

25+9.1ci 

Wood 

framed and 

other 

R-13 R-13 + 

R-3.8ci 

or R-20 

R-13 R-13 + 

R-3.8ci 

or R-20 

R-20 or 

R-13+5 ci 

R-13 + 

R-3.8ci 

or R-20 

R-20 or 

R-13+5 ci 

R-13 + 

R-3.8ci 

or R-20 

R-20 or 

R-13+5 ci 

R-13 + 

R-7.5ci 

or R-20 

R-20+5 or 

R-13+10 

R-13 + 

R-7.5ci 

or R-20 

R-20+5 or 

R-13+10 

R-13 + 

R-7.5ci 

or R-20 

R-20+5 or 

R-13+10 

R13+R-

15.6ci or 

R-20+R-
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CLIMATE 

ZONE 

1 2 3 4 EXCEPT MARINE 5 AND MARINE 4 6 7 8 

1-3 Stories ≥ 4 

Stories 

1-3 Stories ≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

+ R-

3.8ci 

+ R-

3.8ci 

+ R-

3.8ci 

10ci 

Walls, Below Grade 

Below-

grade walld, 

h 

NR NR NR NR 5/13i NR 10/13i R-7.5ci 15/19i R-7.5ci 15/19i R-7.5ci 15/19i R-10ci 15/19i R-12.5c 

i 

Floors 

Masse R-13 NR R-13 R-8.3ci R-19 R-10ci R-19 R-10.4 

ci 

R-30 R-12.5 

ci 

R-30 R-12.5 

ci 

R-30 R-16.7 

ci 

R-30 R-16.7c 

i 

Metal 

framed 

R-19 in 2×6 

or R-19+6ci 

in 2×8 or 

2×10 

NR R-19 in 

2×6 or R-

19+6ci in 

2×8 or 

2×10 

R-30 R-19+6ci 

in 2×6 or 

R-

19+12ci 

in 2×8 or 

2×10 

R-30 R-19+6ci 

in 2×6 or 

R-

19+12ci 

in 2×8 or 

2×10 

R-30 R-30 R-30 R-30 R-38 R-30 R-38 R-30 R-38 

Wood 

joist/framin

g 

R-13 NR R-13 R-30 R-19 R-30 R-19 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 

Slab-on-grade floors 
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CLIMATE 

ZONE 

1 2 3 4 EXCEPT MARINE 5 AND MARINE 4 6 7 8 

1-3 Stories ≥ 4 

Stories 

1-3 Stories ≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

Unheated 

slabs 

NR NR NR NR NR NR R-10 for 

24" 

below 

R-10 for 

24" 

below 

R-10 for 

24" 

below 

R-10 for 

24" 

below 

R-10 for 

48" below 

R-15 for 

24" 

below 

R-10 for 

48" below 

R-15 for 

24" 

below 

R-10 for 

48" below 

R-20 for 

24" 

below 

Heated 

slabsf 

R-5 for 24" 

below 

R-7.5 

for 12" 

below 

R-5 for 24" 

below 

R-7.5 

for 24" 

below 

R-5 for 

24" 

below 

R-10 for 

24" 

below 

R-15 for 

24" 

below 

R-15 for 

24" 

below 

R-15 for 

24" 

below 

R-15 for 

36" 

below 

R-15 for 

48" below 

R-20 for 

36" 

below 

R-15 for 

48" below 

R-20 for 

48" 

below 

R-15 for 

48" below 

R-20 for 

48" 

below 

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot = 16 kg/m3. ci = Continuous insulation, NR = No requirement, LS = Liner system. 

1. Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A. 
2. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in Table C602.1.2. 
3. R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less on center vertically and 48 
inches or less on center horizontally, with ungrouted cores filled with materials having a maximum thermal conductivity of 0.44 Btu-in/h-f °F. 
4. Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated slabs. 
5. "Mass floors" shall include floors weighing not less than: 
6. 35 pounds per square foot of floor surface area; or 
7. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot. 
8. Insulation exceeding the height of the framing shall cover the framing. 
9. Where NA is listed, a U-factor method in accordance with Sections C602.1.2 or C602.1.3 shall be used. 
10. “15/19” means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. “15/19” shall be permitted to be 
met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulation on the interior or exterior of the home. “10/13” means R-10 continuous insulation on 
the interior or exterior of the wall or R-13 cavity insulation at the interior of the basement wall. 
11. Below grade wall insulation is not required in warm-humid locations as defined by Figure C301.1 and Table C301.1. 
12. The second R-value applies when more than half the insulation is on the interior of the mass wall. 

C602.1.2 Assembly U-factor, C-factor or F-factor-based method. Building thermal envelope opaque assemblies intended to comply on an 
assembly U-, C- or F-factor basis shall have a U-, C-or F-factor not greater than that specified in Table C602.1.2. The C-factor for the below-grade 
exterior walls of the building envelope, as required in accordance with Table C602.1.2, shall extend to a depth of 10 feet (3048 mm) below the 
outside finished ground level, or to the level of the lowest floor, whichever is less. Opaque swinging doors shall comply with Table C602.1.2 and 
opaque roll-up or sliding doors shall comply with Table C602.1.1. 
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TABLE C602.1.2 
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQRUIEMENTS, U-FACTOR METHODa, b 

CLIMATE 

ZONE 

1 2 3 4 EXCEPT MARINE 5 AND MARINE 4 6 7 8 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

1-3 

Stories 

≥ 4 

Stories 

Roofs 

Insulation 

entirely 

above roof 

deck 

U-0.035 U-0.039 U-0.030 U-0.039 U-0.030 U-0.039 U-0.026 U-0.032 U-0.026 U-0.032 U-0.026 U-0.032 U-0.026 U-0.028 U-0.026 U-0.028 

Metal 

buildingsa, b 

U-0.035 U-0.035 U-0.035 U-0.035 U-0.035 U-0.031 U-0.029 U-0.029 

Attic and 

other 

U-0.027 U-0.027 U-0.027 U-0.027 U-0.021 U-0.021 U-0.021 U-0.021 

Walls, Above Grade 

Mass U-

0.197h 

U-0.151 U-

0.165h 

U-0.123 U-

0.098h 

U-0.104 U-

0.098h 

U-0.090 U-

0.082h 

U-0.080 U-

0.060h 

U-0.071 U-

0.057h 

U-0.061 U-

0.057h 

U-0.061 

Metal 

building 

U-0.084 U-0.079 U-0.084 U-0.079 U-0.060 U-0.052 U-0.060 U-0.052 U-0.060 U-0.052 U-0.045 U-0.052 U-0.045 U-0.039 U-0.045 U-0.039 

Metal 

framed 

U-0.077 U-0.064 U-0.064 U-0.064 U-0.064 U-0.057 U-0.052 U-0.045 
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Wood 

framed and 

other 

U-0.064 U-0.064 U-0.064 U-0.064 U-0.064 U-0.051 U-0.051 U-0.036 

Walls, Below Grade 

Below-grade 

wallc 

U-0.360 C-

1.140e 

U-0.360 C-

1.140e 

U-0.091i C-

1.140e 

U-0.059 C-0.119 U-0.050 C-0.119 U-0.050 C-0.119 U-0.050 C-0.092 U-0.050 C-0.092 

Floors 

Massd U-0.064 U-

0.322e 

U-0.064 U-0.087 U-0.047 U-0.076 U-0.047 U-0.074 U-0.033 U-0.064 U-0.033 U-0.057 U-0.028 U-0.051 U-0.028 U-0.051 

Joist/framing U-

0.066e 

U-0.033 U-0.033 U-0.033 U-0.033 U-0.033 U-0.033 U-0.033 

Slab-on-grade floors 

Unheated 

slabs 

NAg F-0.73e NAg F-0.73e NAg F-0.73e NAg F-0.54 NAg F-0.54 NAg F-0.52 NAg F-0.40 NAg F-0.40 

Heated 

slabsf 

NAg F-0.70 NAg F-0.70 NAg F-0.70 NAg F-0.65 NAg F-0.65 NAg F-0.58 NAg F-0.55 NAg F-0.55 

For SI: 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot = 16 kg/m.3 
ci = Continuous insulation, NR = No requirement, LS = Liner system. 

1. Use of Opaque assembly U-factors, C-factors, and F-factors from ANSI/ASHRAE/IESNA 90.1 Appendix A shall be permitted, provided the construction, excluding the 
cladding system on walls, complies with the appropriate construction details from ANSI/ASHRAE/ISNEA 90.1 Appendix A. 
2. Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 shall be permitted. The R-value of continuous insulation shall be permitted to be 
added to or subtracted from the original tested design. 
3. Where heated slabs are below grade, below-grade walls shall comply with the F-factor requirements for heated slabs. 
4. "Mass floors" shall include floors weighing not less than: 
5. 35 pounds per square foot of floor surface area; or 
6. 25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot. 
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7. These C-, F-and U-factors are based on assemblies that are not required to contain insulation. 
8. Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of the unheated slab F-factors and R-values 
derived from ASHRAE 90.1 Appendix A. 
9. Where NA is listed, a R-value method in accordance with Section C602.1.1 shall be used. 
10. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Climate Zone 1, 0.14 in Climate Zone 2, 0.12 in Climate Zone 3, 
0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine 4, and 0.057 in Climate Zones 6 through 8. 
11. Basement wall U-factor of 0.360 in warm-humid locations as defined by Figure C301.1 and Table C301.1. 

C602.1.2.1 Thermal resistance of cold-formed steel walls. U-factors of walls with cold-formed steel studs shall be permitted to be determined in 
accordance with Section C402.1.4.1 

C602.1.3 Component performance alternative. Building envelope values and fenestration areas calculated in accordance with Section C402.1.5 
utilizing the values from Table C602.1.2. 

C602.2 Specific insulation requirements (Prescriptive). In addition to the requirements of Section C602.1, insulation shall meet the specific 
requirements of Sections C602.2.1 through C602.2.7. 

C602.2.1 Multiple layers of continuous insulation board. Where two or more layers of continuous insulation board are used in a construction 
assembly, the continuous insulation boards shall be installed in accordance with Section C303.2. Where the continuous insulation board 
manufacturer's instructions do not address installation of two or more layers, the edge joints between each layer of continuous insulation boards 
shall be staggered. 

C602.2.2 Roof assembly.  The minimum thermal resistance (R-value) of the insulating material installed either between the roof framing or 
continuously on the roof assembly shall be as specified in Table C602.1.1 or Table C602.1.2, based on construction materials used in the roof 
assembly. Skylight curbs shall be insulated to the level of roofs with insulation entirely above deck or R-5, whichever is less. 
 

Exceptions: 
1. Continuously insulated roof assemblies where the thickness of insulation varies 1 inch (25 mm) or less and where the area-weighted 

U-factor is equivalent to the same assembly specified in Table C402.1.4. 
2. Where tapered insulation is used with insulation entirely above deck, the R-value where the insulation thickness varies 1 inch (25 mm) 

or less from the minimum thickness of tapered insulation shall comply with Table C602.1.1. 
3. Unit skylight curbs included as a component of a skylight listed and labeled in accordance with NFRC 100 shall not be required to be 

insulated. 
 

Insulation installed on a suspended ceiling with removable ceiling tiles shall not be considered part of the minimum thermal resistance of the roof 
insulation. 

C602.2.3 Thermal resistance of above-grade walls.  The R-value of integral insulation installed in concrete masonry units shall not be used in 
determining compliance with Table C602.1.1 or C602.1.2. 
"Mass walls" shall include walls: 

1. Weighing not less than 35 psf (170 kg/m2) of wall surface area. 
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2. Weighing not less than 25 psf(120 kg/m) of wall surface area where the material weight is not more than 120 pcf (1900 kg/m3). 
3. Having a heat capacity exceeding 7 Btu/ft2 •°F (144 cage/m2• K). 
4. Having a heat capacity exceeding 5 Btu/ft2 •°F (103 kJ/m2 • K), where the material weight is not more than 120 pcf (1900 kg/m3). 

C602.2.4 Floors.  Floor framing cavity insulation or structural slab insulation shall be installed to maintain permanent contact with the underside of 
the subfloor decking or structural slabs. 
 

Exceptions: 
1. The floor framing cavity insulation or structural slab insulation shall be permitted to be in contact with the top side of sheathing or 

continuous insulation installed on the bottom side of floor assemblies where combined with insulation that meets or exceeds the 
minimum R-value in Table C602.1.1 for "Metal framed" or "Wood framed and other" values for "Walls, Above Grade" and extends from 
the bottom to the top of all perimeter floor framing or floor assembly members. 

2. Insulation applied to the underside of concrete floor slabs shall be permitted an airspace of not more than 1 inch (25 mm) where it 
turns up and is in contact with the underside of the floor under walls associated with the building thermal envelope. 

 
C602.2.5 Slabs-on-grade perimeter insulation. The insulation shall be placed on the outside of the foundation or on the inside of the foundation 
wall. The insulation shall extend downward from the top of the slab for a minimum distance as shown in the table or to the top of the footing, 
whichever is less, or downward to at least the bottom of the slab and then horizontally to the interior or exterior for the total distance shown in the 
table. Insulation extending away from the building shall be protected by pavement or by not less than of 10 inches (254 mm) of soil. 
 

Exception: Where the slab-on-grade floor is greater than 24 inches (61 mm) below the finished exterior grade, perimeter insulation is not 
required. 

C602.2.6 Crawl space walls. As an alternative to insulating floors over crawl spaces, crawl space walls shall be permitted to be insulated in 
accordance with the requirements for above grade walls in Table C602.1.1 when the crawl space is not vented to the outside. Crawl space wall 
insulation shall be permanently fastened to the wall and extend downward from the floor to the finished grade level and then vertically and/or 
horizontally for at least an additional 24 inches (610 mm). Exposed earth in unvented crawl space foundations shall be covered with a continuous 
Class I vapor retarder in accordance with the International Building Code or International Residential Code, as applicable. All joints of the vapor 
retarder shall overlap by 6 inches (153 mm) and be sealed or taped. The edges of the vapor retarder shall extend not less than 6 inches (153 mm) 
up the stem wall and shall be attached to the stem wall. 

C602.2.7 Insulation of radiant heating systems. Radiant heating system panels, and their associated components that are installed in interior or 
exterior assemblies shall be insulated with a minimum of R-3.5 (0.62 m2/K • W) on all surfaces not facing the space being heated. Radiant heating 
system panels that are installed in the building thermal envelope shall be separated from the exterior of the building or unconditioned or exempt 
spaces by not less than the R-value of insulation required in the opaque assembly in which they are installed, or the assembly shall comply with 
Section C602.1.2. 
 

Exception: Heated slabs on grade insulated in accordance with Section C602.2.5. 
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C602.3 Roof solar reflectance and thermal emittance. Low-sloped roofs directly above cooled conditioned spaces in Climate Zones 1, 2 and 3 
shall comply with Section C402.3. 

C602.4 Fenestration (Prescriptive). Fenestration shall comply with Sections C602.4.1 through C602.4.3 and Table C602.4. 

TABLE C602.4 
BUILDING ENVELOPE FENESTRATION MAXIMUM U-FACTOR AND SHGC REQUIREMENTS 

 

CLIMATE 

ZONE 

1 2 3 4 EXCEPT MARINE 5 AND MARINE 4 6 7 8 

1-3 

Stories 

≥ 4 

Stories 
1-3 Stories ≥ 4 Stories 

1-3 

Stories 
≥ 4 Stories 

1-3 

Stories 
≥ 4 Stories 

1-3 

Stories 
≥ 4 Stories 

1-3 

Stories 
≥ 4 Stories 

1-3 

Stories 
≥ 4 Stories 

1-3 

Stories 
≥ 4 Stories 

Vertical Fenestration 

U-factor 

Fixed 

fenestration 
0.50 0.50 0.40 0.50 0.35 0.46 0.35 0.38 0.32 0.38 0.32 0.36 0.32 0.29 0.32 0.29 

Operable 

fenestration 
0.50 0.65 0.40 0.65 0.35 0.60 0.35 0.45 0.32 0.45 0.32 0.43 0.32 0.37 0.32 0.37 

Entrance 

doors 
0.50 1.10 0.40 0.83 0.35 0.77 0.35 0.77 0.32 0.77 0.32 0.77 0.32 0.77 0.32 0.77 

SHGC 

Orientationa All SEW N  All SEW N  All SEW N  All SEW N  All SEW N All SEW N  All SEW N  All SEW N 

PF < 0.2 0.25 0.25 0.33 0.25 0.25 0.33 0.25 0.25 0.33 0.40 0.40 0.53 NR 0.40 0.53 NR 0.40 0.53 NR 0.45 NR NR 0.45 NR 

0.2 ≤ PF < 0.25 0.30 0.37 0.25 0.30 0.37 0.25 0.30 0.37 0.40 0.48 0.58 NR 0.48 0.58 NR 0.48 0.58 NR NR NR NR NR NR 
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0.5 

PF ≥ 0.5 0.25 0.40 0.40 0.25 0.40 0.40 0.25 0.40 0.40 0.40 0.64 0.64 NR 0.64 0.64 NR 0.64 0.64 NR NR NR NR NR NR 

Opaque Doors 

Swinging 0.50 U-0.61 0.4 U-0.61 0.35 U-0.61 0.35 U-0.61 0.32 U-0.37 0.32 U-0.37 0.32 U-0.37 0.32 U-0.37 

Skylights 

U-factor 0.75 0.75 0.65 0.65 0.55 0.55 0.55 0.5 0.55 0.5 0.55 0.5 0.55 0.5 0.55 0.5 

SHGC 0.25b 0.35 0.25b 0.35 0.25b, c 0.35 0.40c 0.40 NR 0.40 NR 0.40 NR NR NR 
NR 

NR = No requirement, PF = Projection factor. 
1. "N" indicates vertical fenestration oriented within 45 degrees of true north. "SEW" indicates orientations other than "N." For buildings in the southern 

hemisphere, reverse south and north. Buildings located at less than 23.5 degrees latitude shall use SEW for all orientations. 
2. Skylights may be excluded from glazed fenestration SHGC requirements in climate zones 1 through 3 where the SHGC for such skylights does not exceed 

0.30. 
3. There are no SHGC requirements in the Marine Zone. 
 
C602.4.1 Maximum vertical fenestration area. The vertical fenestration area (not including opaque doors and opaque spandrel panels) shall not 
be greater than 30 percent of the gross above-grade wall area. The skylight area shall not be greater than 3 percent of the gross roof area. 

C602.4.2 Minimum skylight fenestration area. Enclosed common area spaces greater than 2,500 square feet (232 m2) in floor area, directly 
under a roof, with not less than 75 percent of the ceiling area with a ceiling height greater than 15 feet (4572 mm), and used as an office, lobby, 
atrium, concourse, corridor, storage space, gymnasium/exercise center, or workshop shall comply with Section C402.4.2. 

C602.4.3 Maximum U-factor and SHGC. The maximum U-factor and solar heat gain coefficient (SHGC) for fenestration shall be as specified in 
Table C402.4. 
The window projection factor shall be determined in accordance with Section C402.4.3. 

C602.4.3.1 Increased skylight SHGC. In Climate Zones 1 through 6, skylights shall be permitted a maximum SHGC of 0.60 where located above 
daylight zones provided with daylight responsive controls. 

C602.4.3.2 Increased skylight U-factor. Where skylights are installed above daylight zones provided with daylight responsive controls, a 
maximum U-factor of 0.9 shall be permitted in Climate Zones 1 through 3 and a maximum U-factor of 0.75 shall be permitted in Climate Zones 4 
through 8. 
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C602.4.3.3 Dynamic glazing. Where dynamic glazing is intended to satisfy the SHGC and VT requirements of Table C602.4, the ratio of the 
higher to lower labeled SHGC shall be greater than or equal to 2.4, and the dynamic glazing shall be automatically controlled to modulate the 
amount of solar gain into the space in multiple steps. Dynamic glazing shall be considered separately from other fenestration, and area-weighted 
averaging with other fenestration that is not dynamic glazing shall not be permitted. 
 

Exception: Dynamic glazing is not required to comply with this section where both the lower and higher labeled SHGC already comply with 
the requirements of Table C402.4. 

C602.4.3.4 Area-weighted U-factor. An area-weighted average shall be permitted to satisfy the U-factor requirements for each fenestration 
product category listed in Table C402.4. Individual fenestration products from different fenestration product categories listed in Table C402.4 shall 
not be combined in calculating area-weighted average U-factor. 
 
C602.5 Air leakage-thermal envelope (Mandatory). The building thermal envelope shall be constructed to limit air leakage in accordance with 
this section. 

C602.5.1 Verification.  Multifamily buildings with four or more stories shall comply with Section C402.5. All other multifamily buildings shall comply 
with one of the following:  

1. The requirements of Sections C602.5.2 through C602.5.6. 
2. The building thermal envelope shall have an air leakage rate of not greater than 0.40 cfm/ft2 (0.2 L/s • m2) when tested in accordance with  

ASTM E 779 at a pressure differential of 0.3 inch water gauge (75 Pa) or an equivalent method approved by the code official when the tested. 
The building shall also comply with Sections C402.5.5, C402.5.6 and C402.5.7. 

C602.5.2 Building thermal envelope. The building thermal envelope shall comply with Sections C602.5.2.1 and C602.5.2.2. The sealing 
methods between dissimilar materials shall allow for differential expansion and contraction. 
 
C602.5.2.1 Installation. The components of the building thermal envelope as listed in Table C602.5.2.1 shall be installed in accordance with the 
manufacturer's instructions and the criteria listed in Table C602.5.2.1, as applicable to the method of construction. Where required by the code 
official, an approved third party shall inspect all components and verify compliance.   

TABLE C602.5.2.1 
AIR BARRIER AND INSULATION INSTALLATION 

COMPONENT  AIR BARRIER CRITERIA  INSULATION INSTALLATION CRITERIA  

General requirements A continuous air barrier shall be installed in the building envelope. The 

exterior thermal envelope contains a continuous air barrier. Breaks or joints in 

Air-permeable insulation shall not be used as a sealing material. 
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the air barrier shall be sealed. 

Ceiling/attic The air barrier in any dropped ceiling/soffit shall be aligned with the insulation 

and any gaps in the air barrier shall be sealed. Access openings, drop down 

stairs or knee wall doors to unconditioned attic spaces shall be sealed. 

The insulation in any dropped ceiling/soffit shall be aligned with the air 

barrier. 

Walls The junction of the foundation and sill plate shall be sealed. The junction of 

the top plate and the top of exterior walls shall be sealed. Knee walls shall be 

sealed. 

Cavities within corners and headers of frame walls shall be insulated by 

completely filling the cavity with a material having a thermal resistance of 

R-3 per inch minimum. Exterior thermal envelope insulation for framed 

walls shall be installed in substantial contact and continuous alignment 

with the air barrier. 

Windows, skylights and doors The space between window/door jambs and framing, and skylights and 

framing shall be sealed. 

  

Rim joists Rim joists shall include the air barrier. Rim joists shall be insulated. 

Floors (including above garage and cantilevered 

floors) 

The air barrier shall be installed at any exposed edge of insulation. Floor framing cavity insulation shall be installed to maintain permanent 

contact with the underside of subfloor decking, or floor framing cavity 

insulation shall be permitted to be in contact with the top side of 

sheathing, or continuous insulation installed on the underside of floor 

framing and extends from the bottom to the top of all perimeter floor 

framing members. 

Crawl space walls Exposed earth in unvented crawl spaces shall be covered with a Class I vapor 

retarder with overlapping joints taped. 

Where provided instead of floor insulation, insulation shall be 

permanently attached to the crawlspace walls. 

Shafts, penetrations Duct shafts, utility penetrations, and flue shafts opening to exterior or 

unconditioned space shall be sealed. 
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Narrow cavities   Batts in narrow cavities shall be cut to fit, or narrow cavities shall be filled 

by insulation that on installation readily conforms to the available cavity 

space. 

Garage separation Air sealing shall be provided between the garage and conditioned spaces.   

Recessed lighting Recessed light fixtures installed in the building thermal envelope shall be 

sealed to the drywall. 

Recessed light fixtures installed in the building thermal envelope shall be 

air tight and IC rated. 

Plumbing and wiring   Batt insulation shall be cut neatly to fit around wiring and plumbing in 

exterior walls, or insulation that on installation readily conforms to 

available space shall extend behind piping and wiring. 

Shower/tub on exterior wall The air barrier installed at exterior walls adjacent to showers and tubs shall 

separate them from the showers and tubs. 

Exterior walls adjacent to showers and tubs shall be insulated. 

Electrical/phone box on exterior walls The air barrier shall be installed behind electrical or communication boxes or 

air-sealed boxes shall be installed. 

  

HVAC register boots HVAC register boots that penetrate building thermal envelope shall be sealed 

to the subfloor or drywall. 

  

Concealed sprinklers When required to be sealed, concealed fire sprinklers shall only be sealed in a 

manner that is recommended by the manufacturer. Caulking or other 

adhesive sealants shall not be used to fill voids between fire sprinkler cover 

plates and walls or ceilings. 

  

  

1.  In addition, inspection of log walls shall be in accordance with the provisions of ICC-400. 

C602.5.2.2 Testing.  The building or dwelling unit shall be tested and verified as having an air leakage rate not exceeding five air changes per 
hour in Climate Zones 1 and 2, and three air changes per hour in Climate Zones 3 through 8. Testing shall be conducted in accordance with 
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ASTM E 779 or ASTM E 1827 and reported at a pressure of 0.2 inch w.g. (50 Pascals). Where required by the code official, testing shall be 
conducted by an approved third party. A written report of the results of the test shall be signed by the party conducting the test and provided to the 
code official. Testing shall be performed at any time after creation of all penetrations of the building thermal envelope. 
During testing: 

1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended weather stripping or other 
infiltration control measures.   
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond intended infiltration 
control measures.   
3. Interior doors, if installed at the time of the test, shall be open.   
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed.   
5. Heating and cooling systems, if installed at the time of the test, shall be turned off.   
6. Supply and return registers, if installed at the time of the test, shall be fully open.   

C602.5.3 Fireplaces. New wood-burning fireplaces shall have tight-fitting flue dampers or doors, and outdoor combustion air. Where using tight-
fitting doors on factory-built fireplaces listed and labeled in accordance with UL 127, the doors shall be tested and listed for the fireplace. Where 
using tight-fitting doors on masonry fireplaces, the doors shall be listed and labeled in accordance with UL 907. 
 
C602.5.4 Fenestration air leakage. Windows, skylights and sliding glass doors shall have an air infiltration rate of no more than 0.2 cfm per 
square foot (1.5 L/s/m2), and swinging doors no more than 0.5 cfm per square foot (2.6 L/s/m2), when tested according to NFRC 400 or 
AAMA/WDMA/CSA 101/I.S.2/A440 by an accredited, independent laboratory and listed and labeled by the manufacturer. 
 

Exception: Site-built windows, skylights and doors. 

C602.5.5 Rooms containing fuel-burning appliances.  In Climate Zones 3 through 8, where open combustion air ducts provide combustion air 
to open combustion fuel burning appliances, the appliances and combustion air opening shall be located outside the building thermal envelope or 
enclosed in a room, isolated from inside the thermal envelope. Such rooms shall be sealed and insulated in accordance with the envelope 
requirements of Tables C602.1.1 or C602.1.2 and C602.4, where the walls, floors and ceilings shall meet not less than the basement wall R-value 
requirement. The door into the room shall be fully gasketed and any water lines and ducts in the room insulated in accordance with Section C603. 
The combustion air duct shall be insulated where it passes through conditioned space to a minimum of R-8. 
 

Exceptions: 
1. Direct vent appliances with both intake and exhaust pipes installed continuous to the outside.   
2. Fireplaces and stoves complying with Section C602.5.3 and Section R1006 of the International Residential Code. 
 

C602.5.6 Recessed lighting. Recessed luminaires installed in the building thermal envelope shall be sealed to limit air leakage between 
conditioned and unconditioned spaces. All recessed luminaires shall be IC-rated and labeled as having an air leakage rate not more than 2.0 cfm 
(0.944 L/s) when tested in accordance with ASTM E 283 at a 1.57 psf (75 Pa) pressure differential. All recessed luminaires shall be sealed with a 
gasket or caulk between the housing and the interior wall or ceiling covering. 
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SECTION C603  

BUILDING MECHANICAL SYSTEMS 

C603.1 General. Single-zone mechanical systems and equipment serving the heating, cooling or ventilating needs of individual dwelling 
units or sleeping units shall comply with this section. All mechanical equipment serving the heating, cooling or ventilating needs of other portions of 
the building shall comply with Section C403.  

C603.2 Equipment sizing and efficiency rating. Heating and cooling equipment shall be sized in accordance with ACCA Manual S based on 
building loads calculated in accordance with ACCA Manual J or other approved heating and cooling calculation methodologies. New or 
replacement heating and cooling equipment shall meet the minimum efficiency requirements of Tables C403.2.3(1), C403.2.3(2), C403.2.3(3), 
C403.2.3(4), C403.2.3(5), C403.2.3(6), C403.2.3(7), C403.2.3(8) and C403.2.3(9) when tested and rated in accordance with the applicable test 
procedure. 

C603.3 Controls. At least one thermostat shall be provided for each separate heating and cooling system. 

C603.3.1 Programmable thermostat. The thermostat controlling the primary heating or cooling system of the dwelling unit or sleeping unit shall 
be capable of controlling the heating and cooling system on a daily schedule to maintain different temperature set points at different times of the 
day. This thermostat shall include the capability to set back or temporarily operate the system to maintain zone temperatures down to 55°F (13°C) 
or up to 85°F (29°C). The thermostat shall initially be programmed by the manufacturer with a heating temperature set point no higher than 70°F 
(21°C) and a cooling temperature set point no lower than 78°F (26°C).  

C603.3.2 Heat pump supplementary heat (Mandatory). Heat pumps having supplementary electric-resistance heat shall have controls that, 
except during defrost, prevent supplemental heat operation when the heat pump compressor can meet the heating load. 

C603.3.3 Hot water boiler outdoor temperature setback. Hot water boilers that supply heat to the building through one- or two-pipe heating 
systems shall have an outdoor setback control that lowers the boiler water temperature based on the outdoor temperature. 

C603.4 Mechanical ventilation. The building shall be provided with ventilation that meets the requirements of the International Residential 
Code or International Mechanical Code, as applicable, or with other approved means of ventilation. Outdoor air intakes and exhausts shall have 
automatic or gravity dampers that close when the ventilation system is not operating. 

C603.4.1 Mechanical ventilation system fan efficiency. Mechanical ventilation system fans shall meet the efficacy requirements of Table 
C603.4.1. 
 

Exception: Where mechanical ventilation fans are integral to tested and listed HVAC equipment, they shall be powered by an electronically 
commutated motor. 

TABLE C603.4.1 
Mechanical Ventilation System fan Efficiency 

FAN LOCATION AIR FLOW RATE MINIMUM (CFM) MINIMUM EFFICACY (CFM/WATT) AIR FLOW RATE MAXIMUM (CFM) 
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Range hoods Any 2.8 cfm/watt Any 

In-line fan Any 2.8 cfm/watt Any 

Bathroom, utility room 10 1.4 cfm/watt <90 

Bathroom, utility room 90 2.8 cfm/watt Any  

For SI: 1 cfm = 28.3 L/min. 

C603.5 Ducts. Ducts and air handlers shall be in accordance with Sections C603.5.1 through C603.5.5. 

C603.5.1 Insulation. Supply and return ducts in attics shall be insulated to a minimum of R-8 where 3 inches (76 mm) in diameter and greater and 
R-6 where less than 3 inches (76 mm) in diameter. Supply and return ducts in other portions of the building shall be insulated to a minimum of R-6 
where 3 inches (76 mm) in diameter or greater and R-4.2 where less than 3 inches (76 mm) in diameter. 
 

Exception: Ducts or portions thereof located completely inside the building thermal envelope. 

C603.5.2 Sealing.  Ducts, air handlers and filter boxes shall be sealed. Joints and seams shall comply with either the International Mechanical 
Code or International Residential Code, as applicable. 
 

Exceptions: 
1. Air-impermeable spray foam products shall be permitted to be applied without additional joint seals.  
2. For ducts having a static pressure classification of less than 2 inches of water column (500 Pa), additional closure systems shall not 

be required for continuously welded joints and seams, and locking-type joints and seams of other than the snap-lock and button-lock 
types. 

 
C603.5.2.1 Sealed air handler. Air handlers shall have a manufacturer's designation for an air leakage of no more than 2 percent of the design air 
flow rate when tested in accordance with ASHRAE 193. 

C603.5.3 Duct testing.  Ducts shall be pressure tested to determine air leakage by one of the following methods: 
 

1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system, including the 
manufacturer's air handler enclosure if installed at the time of the test. All registers shall be taped or otherwise sealed during the test.   
2. Post construction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the entire system, 
including the manufacturer's air handler enclosure. Registers shall be taped or otherwise sealed during the test.  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Exception: A duct air leakage test shall not be required where the ducts and air handlers are located entirely within the building thermal 
envelope.  

 

A written report of the results of the test shall be signed by the party conducting the test and provided to the code official. 

C603.5.4 Duct leakage.  The total leakage of the ducts, where measured in accordance with Section C603.5.3, shall be as follows: 

1. Rough-in test: The total leakage shall be less than or equal to 4 cubic feet per minute  (113.3 L/min) per 100 square feet (9.29 m2) of 
conditioned floor area where the air handler is installed at the time of the test. Where the air handler is not installed at the time of the test, the total 
leakage shall be less than or equal to 3 cubic feet per minute  (85 L/min) per 100 square feet (9.29 m2) of conditioned floor area.   
2. Post construction test: Total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet (9.29 m2) of 
conditioned floor area.   

C603.5.5 Building cavities. Building framing cavities shall not be used as ducts or plenums. 

C603.6 Mechanical system piping insulation. Mechanical system piping capable of carrying fluids above 105°F (41°C) or below 55°F (13°C) 
shall be insulated to a minimum of R-3.  

C603.6.1 Protection of piping insulation. Piping insulation exposed to weather shall be protected from damage, including that caused by 
sunlight, moisture, equipment maintenance and wind, and shall provide shielding from solar radiation that can cause degradation of the material. 
Adhesive tape shall not be permitted. 

SECTION C604  

WATER HEATING 

C604.1 General. The equipment, piping, controls and storage for hot water systems shall comply with the requirements of with Sections C404.2 
through C404.8 and Section C404.11. 

C604.2 Pools and Permanent Spas. The energy consumption of pools and permanent spas shall be in accordance with Sections C404.9.1 
through C404.9.3 and APSP-15. 

C604.3 Energy consumption of portable spas. The energy consumption of electric-powered portable spas shall be shall be in accordance with 
Section C404.10. 

SECTION C605  

ELECTRICAL POWER AND LIGHTING SYSTEMS 

C605.1 General. The lighting system controls, maximum lighting power for interior and exterior applications and electrical energy consumption 
of dwelling units and sleeping units shall comply with this section. The lighting system controls, maximum lighting power for interior and exterior 
applications and electrical energy consumption of all other parts of the building shall comply with Section C405. 
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C605.2 Lighting equipment. Not less than 75 percent of the lamps in permanently installed lighting fixtures shall be high-efficacy lamps or not 
less than 75 percent of the permanently installed lighting fixtures shall contain only high-efficacy lamps. 
 

Exception: Low-voltage lighting. 

SECTION C606  

ADDITIONAL EFFICIENCY PACKAGE OPTIONS 

C606.1 Requirements.  Buildings shall comply with at least one of the following:  

1. More efficient HVAC performance in accordance with C406.2. 
2. On-site supply of renewable energy in accordance with Section C406.5. 
3. High-efficiency service water heating in accordance with Section C406.7. 
4. Reduced lighting power in accordance with Section C606.2.   
5. Enhanced envelope performance in accordance with Section C606.3.   
6. Reduced air infiltration in accordance with Section C606.4   

Exception:  Multifamily buildings that have three or fewer stories. 

C606.2 Reduced lighting power density.  The total interior lighting power (watts) of the common areas shall be determined by using 90 percent 
of the interior lighting power allowance calculated by the Space-by-Space Method in Section C405.4.2. Additionally, ninety-five percent (95%) of 
the lamps in permanently installed light fixtures in dwelling units and sleeping units shall be lamps with a minimum efficacy of: 

1. 90 lumens per watt for lamps over 40 watts;  
2. 60 lumens per watt for lamps over 15 watts to 40 watts; 
3. 45 lumens per watt for lamps over 5 watts to 15 watts and 
4. 30 lumens per watt for lamps 5 watts or less.  

C606.3 Enhanced Envelope Performance. The total UA of the building thermal envelope shall be no greater than eighty-five percent (85%) of 
the total UA of the building thermal envelope allowed in accordance with Section C602.1.4. 

C606.4 Reduced Air Infiltration. Air infiltration shall be verified by whole building pressurization testing conducted in accordance with ASTM 
E779 or ASTM E1827 by an independent third party. The measured air leakage rate of the building envelope shall not exceed 0.25 cfm/ft2 (2.0 
L/s•m2) under a pressure differential of 0.3 in. water (75 Pa), with the calculated surface area being the sum of the above and below grade 
building envelope. A report that includes the tested surface area, floor area, air by volume, stories above grade, and leakage rates shall be 
submitted to the code official and the building owner. 

C606.4.1 Large buildings. Buildings having over 250,000 ft2 (25,000 m2) of conditioned floor area shall be permitted to conduct air infiltration 
testing on representative above grade sections of the building provided tested areas total at least 25% of the conditioned floor area. 
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SECTION C607  

TOTAL BUILDING PERFORMANCE 

C607.1 Scope. This section establishes criteria for compliance using total building performance. 

C607.2 Mandatory requirements. Compliance with this section requires that the criteria of Sections C602.5, C603.2, C604 and C605 be met. 

C607.3 Requirements.  Buildings shall comply with one of the following: 

1. Section C407, provided the building has four or more stories. 
2. Section R405, provided the building has three or fewer stories. 
3. Section R406, provided the building has three or fewer stories. 

SECTION C608  

EXISTING MULTIFAMILY BUILDINGS 

C608.1 Scope. The alteration, repair, addition and change of occupancy of existing multifamily buildings and structures shall be in accordance 
with Sections C501, C504 and C505 and this section. 

C608.2.1 Vertical fenestration. New vertical fenestration area that results in a total building fenestration area less than or equal to that specified 
in Section C602.4.1 shall comply with Section C602.4. Additions that result in a total building vertical fenestration area exceeding that specified in 
Section C402.4.1 shall comply with Section C607.  

C608.2 Additions. Additions to an existing building, building system or portion thereof shall conform to the provisions of this code as those 
provisions relate to new construction without requiring the unaltered portion of the existing building or building system to comply with this code. 
Additions shall not create an unsafe or hazardous condition or overload existing building systems. An addition shall be deemed to comply with this 
code if the addition alone complies or if the existing building and addition comply with this code as a single building. 
Additions complying with ANSI/ASHRAE/IESNA 90.1.need not comply with Sections C602, C603, C604 and C605. 

C608.2.2 Skylight area. New skylight area that results in a total building fenestration area less than or equal to that specified in Section C602.4.2 
shall comply with Section C602.4. Additions that result in a total building skylight area exceeding that specified in Section C602.4.2 shall comply 
with Section C607. 

C608.2.3 Building mechanical systems. New mechanical systems and equipment that are part of the addition and serve the building heating, 
cooling and ventilation needs shall comply with Section C603. 
 

Exception: Where ducts from an existing heating and cooling system are extended to an addition, duct systems with less than 40 linear feet 
(12.19 m) in unconditioned spaces shall not be required to be tested in accordance with Section C603.5.3. 

C608.2.4 Service water-heating systems. New service water-heating equipment, controls and service water heating piping shall comply with 
Section C604.  
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C608.2.5 Pools and permanently installed spas. New pools and permanently installed spas shall comply with Section C604.2. 

C608.2.6 Lighting power and systems. New lighting systems that are installed as part of the addition shall comply with Section C605. 

C608.2.6.1 Interior lighting power. The total interior lighting power for the addition shall comply with Sections C405.4.2 and C605.2 for the 
addition alone, or the existing building and the addition shall comply as a single building. 

C608.2.6.2 Exterior lighting power. The total exterior lighting power for the addition shall comply with Sections C405.5.1 and C605.2 for the 
addition alone, or the existing building and the addition shall comply as a single building. 

C608.3 Alterations.  Alterations to any building or structure shall comply with the requirements of the code for new construction. Alterations shall 
be such that the existing building or structure is no less conforming to the provisions of this code than the existing building or structure was prior to 
the alteration. Alterations to an existing building, building system or portion thereof shall conform to the provisions of this code as those provisions 
relate to new construction without requiring the unaltered portions of the existing building or building system to comply with this code. Alterations 
shall not create an unsafe or hazardous condition or overload existing building systems. 
Alterations complying with ANSI/ASHRAE/IESNA 90.1. need not comply with Sections C602, C603, C604 and C605. 

 
Exception: The following alterations need not comply with the requirements for new construction, provided the energy use of the building is 
not increased: 

1. Storm windows installed over existing fenestration.   
2. Surface-applied window film installed on existing single-pane fenestration assemblies reducing solar heat gain, provided the code does 
not require the glazing or fenestration to be replaced.   
3. Existing ceiling, wall or floor cavities exposed during construction, provided that these cavities are filled with insulation.   
4. Construction where the existing roof, wall or floor cavity is not exposed.   
5. Roof recover.   
6. Air barriers shall not be required for roof recover and roof replacement where the alterations or renovations to the building do not include 
alterations, renovations or repairs to the remainder of the building envelope.   

C608.3.1 Change in space conditioning. Any nonconditioned or low-energy space that is altered to become conditioned space shall be required 
to be brought into full compliance with this code. 

C608.3.2 Building envelope. New building envelope assemblies that are part of the alteration shall comply with Sections C602.1 through C602.5. 

C608.3.2.1 Roof replacement. Roof replacements shall comply with Table C602.1.1 or Table C602.1.2 where the existing roof assembly is part of 
the building thermal envelope and contains insulation entirely above the roof deck. 

C608.3.2.2 Vertical fenestration. The addition of vertical fenestration that results in a total building fenestration area less than or equal to that 
specified in Section C602.4.1 shall comply with Section C602.4. Alterations that result in a total building vertical fenestration area exceeding that 
specified in Section C402.4.1 shall comply with Section C607. 
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C608.3.2.3 Skylight area. The addition of skylight area that results in a total building skylight area less than or equal to that specified in Section 
C602.4.2 shall comply with Section C602.4. Alterations that result in a total building skylight area exceeding that specified in Section C402.4.2 
shall comply with Section C607. 

C608.3.3 Heating and cooling systems. New heating, cooling and duct systems that are part of the alteration shall comply with Sections C603. 
 

Exception: Where ducts from an existing heating and cooling system are extended, duct systems with less than 40 linear feet (12.19 m) in 
unconditioned spaces shall not be required to be tested in accordance with Section C603.5.3. 

C608.3.4 Service hot water systems. New service hot water systems that are part of the alteration shall comply with Section C604. 

C608.3.5 Lighting systems. New lighting systems that are part of the alteration shall comply with Section C605. 
 

Exception. Alterations that replace less than 10 percent of the luminaires in a space, provided that such alterations do not increase the 
installed interior lighting power. 

Part II 
2015 International Energy Conservation Code 
Revise as follows: 

SECTION  R202   DEFINITIONS 
 
COMMERCIAL BUILDING. For this code, all buildings that are not included in the definition of "Residential building " or "Multifamily building". 

Add new definition as follows: 

COMMON AREA. For this code, all portions of a multifamily building that is not a dwelling unit or sleeping unit. 

MULTIFAMILY BUILDING. For this code, all Group R-2 buildings. 

Revise as follows: 

RESIDENTIAL BUILDING. For this code, includes detached one- and two-family dwellings and multiple single-family dwellings (townhouses) as 
well as Group R-2, R-3 and R-4 buildings three stories or less in height above grade plane. 

Reason:  

Part I: Multifamily poses a conundrum for energy regulation. Generally, these buildings are constructed and renovated like commercial buildings, but used like residential buildings. As 
a result, the regulation of multifamily buildings has been split between the residential and the commercial codes. Multifamily buildings that are four stories and higher are considered 
high-rise and regulated by the commercial chapter of the International Energy Conservation Code (IECC). However, with their residential usage patterns and loads, they don't truly fit a 
commercial code with its focus on commercial loads and usage patterns. Multifamily buildings that are three stories or lower are regulated by the residential chapter of the IECC. 
However, with their larger size and higher occupant density, these low-rise multifamily buildings don't truly fit in a residential energy code with its focus on single family homes. 
The result is energy regulation that does not adequately serve the multifamily market: 
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• Regulation by two different energy codes complicates both code compliance and code enforcement. 
• Neither the Commercial nor the Residential code was crafted to address the unique characteristics of the multifamily building type. 
• Advancing the energy code for multifamily is hindered by the necessity of pursuing changes simultaneously in two different codes, both of which are dominated by issues of 
building types other than multifamily. 
• The presence of two different code baselines has made it very difficult to create above-code energy standards and efficiency programs that apply to all multifamily buildings. 

This proposal will solve these problems by creating a single set of requirements for all multifamily buildings and placing them in a dedicated chapter of the IECC. The proposal is the 
result of an extensive analysis of the existing code language and requirements and a broad-reaching stakeholder engagement process. 
New Buildings Institute, with the assistance of the Britt Makela Group, did a side-by side analysis of all of the code provisions that apply to multifamily buildings from the commercial 
and residential sections of the IECC. This analysis revealed the similarities and differences between the provisions of the two sections as well as where one section covers a topic and 
another doesn't. 
NBI recruited a Technical Advisory Group of experts in multifamily housing, codes and energy efficiency to help advise the process. Over the course of multiple conference calls, the 
group helped identify the key issues facing the effort to create a single set of requirements for multifamily buildings, and provided feedback on the emerging proposal language. This 
group included Louis Starr of the Northwest Energy Efficiency Alliance, Don Surrena and Craig Drumheller of the National Association of Home Builders, Darren Port of the Northeast 
Energy Efficiency Partnership, Bing Liu, Todd Taylor and Jian Zhang of the Pacific Northwest National Laboratory, Jay Bhakta of Southern California Edison, Kosol Kiatreungwattana 
of the National Renewable Energy Laboratory, Doug King of King Sustainability, Eric Makela of the CADMUS Group, Jim Meyers of Southwest Energy Efficiency Project, Ron Nickson 
of the National Multifamily Homes Council, Thomas Culp of Birch Point Consulting, Nehemiah Stone of Stone Energy Associates, Matthew Root of CLEAResult, Jim Edelson of NBI, 
David Cohan of the US Department of Energy and Eric Foley of Earth Advantage (the involvement of the above individuals and organizations should not be taken as support for the 
proposal or inclusion as co-proponents). 
NBI also engaged other groups and individuals outside of the TAG on dedicated topics such as envelope requirements, infiltration, energy rating systems and usability for code 
officials. 
Finally, NBI promoted and hosted a national webinar with nearly 100 attendees to inform a wide array of stakeholders in order to inform them about the effort, explain the proposal in 
its current draft at the time and to solicit additional feedback. 
The entire process was informed by an energy analysis performed by the Pacific Northwest National Lab. The lab compared energy impact of the residential and commercial 
provisions using a set of standard multifamily building prototypes: a two-story breezeway eight-plex, a 4 story mid-rise and a 10 story high-rise. Each prototype was modeled using the 
commercial code provisions and the residential code provisions and the results compared. This comparison demonstrates the gap in energy outcomes that exists between the two sets 
of provisions. It also was used to help identify the regulation differences that have the greatest energy impact. 
The table below shows the impact of moving from one code to the other.  In all cases, the other code was less stringent than the native code.  In the case of low-rise multifamily, this is 
largely because for the two-story low-rise prototype, the enhanced lighting option was chosen to meet the additional efficiency requirements from Section C406.  This option was 
chosen since it would be the least costly; however, it is the least costly because it requires this prototype to do almost nothing.  For context, when a 3-story version of the 4-story 
midrise building was created, switching to the commercial code resulted in greater efficiency.  In this case, the additional efficiency option made a larger impact and the difference in 
infiltration requirements made a larger difference in part due to increased height and stack effect. 
{{1452}} 
The result of this analysis shows that the two sets of energy requirements in the code result in significantly and inconsistently different energy outcomes in multifamily buildings.  This 
fact emphasizes the importance of this effort to bring coherence to the multifamily market. 
One issue in particular, the difference in the infiltration requirements between the commercial and residential sections, represents such a significant difference between the codes that 
it was modeled separately. Each prototype was modeled using its native code and then only the infiltration requirement from the other code was substituted for comparison.  The 
results of this analysis demonstrates how it would not be possible to move to a single infiltration standard for infiltration without having a significant impact on stringency. 
{{1469}} 
Once the proposal was substantially complete, the provisions of the proposal were compared back against the commercial and residential requirements.  The results of this analysis 
shows that the proposal had absolutely no impact on the 10-story high-rise and 4-story mid-rise prototypes currently subject to commercial code.  The proposal had a very small impact 
(.1% on average) on the low-rise prototype had due to the extension of commercial outdoor lighting requirements to low-rise multifamily projects.  
{{1427}} 
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If this proposal is adopted, the IECC will be improved substantially for its use with multifamily buildings: 

• Both code compliance and code enforcement will be less complicated and therefore less costly 
• The energy code will more directly address multifamily buildings 
• A single code baseline will make it easier to create an above-code standard for Green standards, utility programs and recognition programs above-code standards, Green 
Standards, utility incentive programs, and other recognition efforts 
• Over time, the multifamily section of the code can be tuned to better address the issues particular to multifamily buildings 
• Multifamily code issues will no longer complicate the development of the Residential and Commercial codes 

The result is a proposal that gathers all multifamily provisions into a single chapter in the commercial section of the IECC. The commercial section was chosen since, in general, 
multifamily buildings are built more like commercial buildings. The proposal was developed in line with a handful of principles developed largely through the input of the broad body of 
stakeholders: 

• Leverage existing code language: Existing code language was used almost exclusively. This minimizes the disruption of the structural change for code users and code 
officials since most of the language will be familiar. It also focuses the nature of the proposal on restructuring. 
• Avoid stringency changes: The proposal is intended to primarily be a structural change. It was crafted to keep minimize any impact on stringency, either to increase or 
decrease it. In some places, this means maintaining the high- and low-rise split where the requirements of the residential and commercial sections of the code are very different. 
• Maximize Usability: As the proposal makes extensive use of existing code language, there are two competing usability issues. References to existing sections in the 
commercial and residential sections of the code has the advantage of reducing code length and minimizing the chance of code language divergence in parallel requirements but has 
the disadvantage of necessitating a lot of flipping back and forth between parts of the code book by the code user and code official. Replication of existing code sections in the new 
multifamily chapter has the advantage of clarity and minimizing the need to move around the code book but has the disadvantage of increasing code length, creating greater likelihood 
of language divergence in parallel requirements and burdening the chapter with code requirements that only apply to a small percentage of multifamily buildings (eg, requirements for 
complex HVAC systems will only apply to the small percentage of multifamily projects that have complex HVAC systems, most multifamily projects have simple HVAC systems and 
users only need to use the much smaller set of requirements that apply to those systems). 

To balance these competing usability needs, the proposal uses references when requirements align with commercial requirements since the commercial energy chapter is in the same 
part of the code and those requirements only apply to a small part of multifamily projects (the non-dwelling unit and non-sleeping unit areas) of small percentage of multifamily projects. 
Where requirements align with requirements from the residential section, that code language was duplicated in the new multifamily chapter. These requirements are often the primary 
requirements for multifamily projects and locating the language in the multifamily chapter eliminates the need for code users and officials to frequently flip to a whole other part of the 
code. 
Following those principles, the following goes into detail about some specific parts of the proposal. 
Definitions: 
The proposal creates a new definition for "multifamily building" and modifies the existing definitions for "residential building" and "commercial building" to remove multifamily buildings 
from them. The definition for multifamily building leverages the occupancy designation R-2 that already exists in the IBC. This defines what is most often considered "multifamily" 
construction as it encompasses apartment buildings. It also excludes hotels and motels as well as institutional housing arrangements like prisons and long-term care facilities as these 
have usages and usage patterns that are less residential in character and less like what most people think of as multifamily.  The definitions are modified in both the residential and 
commercial sections of the code. 
C101.2 Scope: 
Since the proposal removes multifamily buildings from the definitions of commercial and residential buildings, the scope of the commercial section is also modified to include the newly 
defined multifamily building.  No change is needed for the residential scoping section since it depends on the definition of "residential building" and the modification is made there. 
C101.4.1 Mixed occupancy. 
The mixed occupancy section is also modified to include multifamily buildings. This is vitally importance as commercial/multifamily is the dominant mixed occupancy type. 
C601: 
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The rest of the language largely mirrors the same language and structure of the commercial energy chapter, using the same section order and divisions as much as possible. The 
application section (C601.2) defines the ASHRAE 90.1 alternative compliance option (but limits that option to multifamily buildings four stories and taller since that is 90.1's scope), a 
prescriptive compliance option and a performance compliance option. 
C602: 
C602 includes the envelope requirements. Much of the envelope language was very similar between the commercial and residential sections. There are two areas of significant 
difference between the two sections: insulation/window requirements and infiltration requirements. The envelope tables in both the commercial and residential sections are the result of 
prolonged debate and compromise. To simply pick a single set of requirements for the multifamily chapter would result in a change of stringency in many situations – sometimes more 
stringent, sometimes less – and would circumvent that process of compromise. Therefore, the envelope requirements in the proposal preserve the split between high and low rise 
multifamily. Both high and low rise will be subject to the same requirements that they were in the 2015 IECC. However, both sets of requirements are gathered in a single table (rather 
than two), so that if that process of debate and compromise can come to a single set of requirements that are appropriate for all multifamily buildings, the structure of the section will be 
able to accommodate it without significant change. 
The other significant difference between the commercial and residential sections is the infiltration requirements. Infiltration testing is required in the residential section, but is a 
compliance alternative in the commercial. Further, both the metrics and testing pressures are different for the two chapters. The commercial uses a metric based on the surface area of 
the envelope and residential uses a metric based on volume. When the two requirements were applied to the set of prototypes used in the analysis, PNNL found significantly different 
energy outcomes. Additionally, it is currently a hot debate topic over which metric is superior. Therefore, it would be impossible to come to a single set of requirements for infiltration 
without creating a significant change in requirements for at least part of the multifamily market. For this reason, the proposal maintains the high- low-rise split here as well. Hopefully, a 
single set of requirements can be developed in the future. When that happens the structure created by the proposal will be able to easily accept it. 
The infiltration section in the proposal is structured so that multifamily projects that are four or more stories are directed to the commercial infiltration requirements.  For multifamily 
projects with 3 or fewer projects, the proposal reproduces the infiltration requirements from the residential section.  Low-rise multifamily projects have been given the additional option 
of meeting the commercial testing requirements instead of the residential testing requirements.  Although PNNL's analysis found that the commercial testing requirements are most 
stringent, this is only an option so it does not increase the stringency for low-rise multifamily projects.  The option is being included to offer simplified testing for mixed use, low-rise 
multifamily projects so that the entire project can be tested with a single testing protocol. 
The 30% window to wall ratio limit is preserved from the commercial section because it is an essential part of the energy performance of high-rise multifamily, but low-rise multifamily 
projects rarely include that much glass. The market reality allows the requirement to be retained for the high-rise market segment and added to the low-rse market segment without 
really creating an impact on stringency. 
C603: 
The mechanical section takes an approach meant to both preserve the simplicity of the approach in the residential section but still adequately address the complex systems that can 
be found in larger multifamily buildings. The requirements for single-zone systems that serve dwelling units and sleeping units are reproduced from the residential system. These 
simple systems will, therefore, have simple requirements. More complex systems and systems that serve the parts of the building other than dwelling units and sleeping units are 
required to meet the mechanical system requirements of the commercial chapter by reference. This way, more complex systems, and systems serving common areas, which are more 
like commercial spaces in character, are adequately covered without requiring simple, residential style systems in dwelling units and sleeping units to comply with the more complex 
set of requirements or for users to have to parse through them. 
C604: 
The water heating requirements in the commercial chapter adequately cover both simple tanked systems and more complex central systems and is substantively the same as the 
residential requirements. This section therefore is largely a reference to the commercial chapter. There is specific language for spas and pools since the commercial language is 
somewhat incomplete and the residential language makes specific reference to singe family homes. This section also provides the structure so that future, multifamily-specific 
requirements can be accommodated. 
C605: 
The lighting requirements follow the same approach as the HVAC requirements. The section defines the requirements for dwelling units and sleeping units and those requirements are 
drawn from the residential section. Lighting in the non-dwelling unit non-sleeping unit areas of the building, with their more commercial character, are subject to the commercial chapter 
requirements by reference.  The high-efficacy lamp requirements in the proposal are reproduced from the residential chapter. 
C606: 
Section 406 is an important part of the energy savings of the commercial section. However, only three of the six options offered in Section C406 apply well to multifamily. In order to 
address this, the proposal adds three more options to the three options that work for multifamily in C406. The options for more efficiency HVAC performance, onsite renewable energy 
and high efficiency water heating are included as references to section C406. The three additional options are reduced lighting power, enhanced envelope performance and reduced 
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air infiltration. These three options are derived largely from new language going into the Washington State code for section C406.  Because the additional efficiency options would 
represent a change in stringency for low-rise multifamily, the proposal exempts multifamily projects that are three stories or less, maintaining the stringency level for low-rise 
multifamily. 
C607: 
Section provides the total building performance compliance alternative for the chapter. The existing software and energy rating tools that enable modeled performance-based 
compliance or energy rating system-based performance in the existing commercial and residential sections have been crafted to serve those code baselines. Residential modeling 
software and energy rating systems are not set up to serve high-rise multifamily projects. And the modeling software that serves the commercial section and high-rise multifamily 
projects is much more complicated and costly than the tools available for the typically smaller low-rise projects. Because of the importance of these tools, a new approach just for a 
unified multifamily project cannot be created at this time. 
Therefore, the section preserves the high- and low-rise split in multifamily and directs projects to the residential and commercial "Total Building Performance" options already in the 
code. However, many people in the multifamily market feel that multifamily project types are not served well by the existing tools. This structure easily accommodates the later addition 
of total building performance models that have been created to serve the multifamily market. And by eliminating the split in that market, the proposal also makes it easier for dedicated 
multifamily tools to be created since those tools would only have to deal with a single code baseline instead of two. 
C608: 
For the 2015 IECC, a whole new chapter for existing buildings was created. The way that chapter is created, parts of it are very specific to commercial buildings. The additions and 
alterations sections are filled with specific references to the energy requirements of chapter 4. With this proposal, those requirements would no longer apply to multifamily buildings. 
Adding the references to make the existing chapter 5 work for both commercial and multifamily buildings would significantly complicate that chapter. 
Therefore, the proposal leverages the portions of chapter 5 that are not commercial building specific – C501 General, C504 Repairs and C505 Change of Occupancy. It then creates 
new versions of the Additions and Alterations sections that have been crafted to work with the new multifamily requirements. 
Section 501.1 
The scope of Chapter 5 was also modified to make it applied specifically to commercial buildings and not all buildings regulated by the commercial section. 
 

Part II: Multifamily poses a conundrum for energy regulation. Generally, these buildings are constructed and renovated like commercial buildings, but used like residential buildings. As 
a result, the regulation of multifamily buildings has been split between the residential and the commercial codes. Multifamily buildings that are four stories and higher are considered 
high-rise and regulated by the commercial chapter of the International Energy Conservation Code (IECC). However, with their residential usage patterns and loads, they don't truly fit a 
commercial code with its focus on commercial loads and usage patterns. Multifamily buildings that are three stories or lower are regulated by the residential chapter of the IECC. 
However, with their larger size and higher occupant density, these low-rise multifamily buildings don't truly fit in a residential energy code with its focus on single family homes. 
The result is energy regulation that does not adequately serve the multifamily market: 

• Regulation by two different energy codes complicates both code compliance and code enforcement. 
• Neither the Commercial nor the Residential code was crafted to address the unique characteristics of the multifamily building type. 
• Advancing the energy code for multifamily is hindered by the necessity of pursuing changes simultaneously in two different codes, both of which are dominated by issues of 
building types other than multifamily. 
• The presence of two different code baselines has made it very difficult to create above-code energy standards and efficiency programs that apply to all multifamily buildings. 

This proposal will solve these problems by creating a single set of requirements for all multifamily buildings and placing them in a dedicated chapter of the IECC. The proposal is the 
result of an extensive analysis of the existing code language and requirements and a broad-reaching stakeholder engagement process. 
New Buildings Institute, with the assistance of the Britt Makela Group, did a side-by side analysis of all of the code provisions that apply to multifamily buildings from the commercial 
and residential sections of the IECC. This analysis revealed the similarities and differences between the provisions of the two sections as well as where one section covers a topic and 
another doesn't. 
NBI recruited a Technical Advisory Group of experts in multifamily housing, codes and energy efficiency to help advise the process. Over the course of multiple conference calls, the 
group helped identify the key issues facing the effort to create a single set of requirements for multifamily buildings, and provided feedback on the emerging proposal language. This 
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group included Louis Starr of the Northwest Energy Efficiency Alliance, Don Surrena and Craig Drumheller of the National Association of Home Builders, Darren Port of the Northeast 
Energy Efficiency Partnership, Bing Liu, Todd Taylor and Jian Zhang of the Pacific Northwest National Laboratory, Jay Bhakta of Southern California Edison, Kosol Kiatreungwattana 
of the National Renewable Energy Laboratory, Doug King of King Sustainability, Eric Makela of the CADMUS Group, Jim Meyers of Southwest Energy Efficiency Project, Ron Nickson 
of the National Multifamily Homes Council, Thomas Culp of Birch Point Consulting, Nehemiah Stone of Stone Energy Associates, Matthew Root of CLEAResult, Jim Edelson of NBI, 
David Cohan of the US Department of Energy and Eric Foley of Earth Advantage (the involvement of the above individuals and organizations should not be taken as support for the 
proposal or inclusion as co-proponents). 
NBI also engaged other groups and individuals outside of the TAG on dedicated topics such as envelope requirements, infiltration, energy rating systems and usability for code 
officials. 
Finally, NBI promoted and hosted a national webinar with nearly 100 attendees to inform a wide array of stakeholders in order to inform them about the effort, explain the proposal in 
its current draft at the time and to solicit additional feedback. 
The entire process was informed by an energy analysis performed by the Pacific Northwest National Lab. The lab compared energy impact of the residential and commercial 
provisions using a set of standard multifamily building prototypes: a two-story breezeway eight-plex, a 4 story mid-rise and a 10 story high-rise. Each prototype was modeled using the 
commercial code provisions and the residential code provisions and the results compared. This comparison demonstrates the gap in energy outcomes that exists between the two sets 
of provisions. It also was used to help identify the regulation differences that have the greatest energy impact. 
The table below shows the impact of moving from one code to the other.  In all cases, the other code was less stringent than the native code.  In the case of low-rise multifamily, this is 
largely because for the two-story low-rise prototype, the enhanced lighting option was chosen to meet the additional efficiency requirements from Section C406.  This option was 
chosen since it would be the least costly; however, it is the least costly because it requires this prototype to do almost nothing.  For context, when a 3-story version of the 4-story 
midrise building was created, switching to the commercial code resulted in greater efficiency.  In this case, the additional efficiency option made a larger impact and the difference in 
infiltration requirements made a larger difference in part due to increased height and stack effect. 
{{1452}} 
The result of this analysis shows that the two sets of energy requirements in the code result in significantly and inconsistently different energy outcomes in multifamily buildings.  This 
fact emphasizes the importance of this effort to bring coherence to the multifamily market. 
One issue in particular, the difference in the infiltration requirements between the commercial and residential sections, represents such a significant difference between the codes that 
it was modeled separately. Each prototype was modeled using its native code and then only the infiltration requirement from the other code was substituted for comparison.  The 
results of this analysis demonstrates how it would not be possible to move to a single infiltration standard for infiltration without having a significant impact on stringency. 
{{1469}} 
Once the proposal was substantially complete, the provisions of the proposal were compared back against the commercial and residential requirements.  The results of this analysis 
shows that the proposal had absolutely no impact on the 10-story high-rise and 4-story mid-rise prototypes currently subject to commercial code.  The proposal had a very small impact 
(.1% on average) on the low-rise prototype had due to the extension of commercial outdoor lighting requirements to low-rise multifamily projects.  
{{1427}} 
If this proposal is adopted, the IECC will be improved substantially for its use with multifamily buildings: 

• Both code compliance and code enforcement will be less complicated and therefore less costly 
• The energy code will more directly address multifamily buildings 
• A single code baseline will make it easier to create an above-code standard for Green standards, utility programs and recognition programs above-code standards, Green 
Standards, utility incentive programs, and other recognition efforts 
• Over time, the multifamily section of the code can be tuned to better address the issues particular to multifamily buildings 
• Multifamily code issues will no longer complicate the development of the Residential and Commercial codes 

The result is a proposal that gathers all multifamily provisions into a single chapter in the commercial section of the IECC. The commercial section was chosen since, in general, 
multifamily buildings are built more like commercial buildings. The proposal was developed in line with a handful of principles developed largely through the input of the broad body of 
stakeholders: 
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• Leverage existing code language: Existing code language was used almost exclusively. This minimizes the disruption of the structural change for code users and code 
officials since most of the language will be familiar. It also focuses the nature of the proposal on restructuring. 
• Avoid stringency changes: The proposal is intended to primarily be a structural change. It was crafted to keep minimize any impact on stringency, either to increase or 
decrease it. In some places, this means maintaining the high- and low-rise split where the requirements of the residential and commercial sections of the code are very different. 
• Maximize Usability: As the proposal makes extensive use of existing code language, there are two competing usability issues. References to existing sections in the 
commercial and residential sections of the code has the advantage of reducing code length and minimizing the chance of code language divergence in parallel requirements but has 
the disadvantage of necessitating a lot of flipping back and forth between parts of the code book by the code user and code official. Replication of existing code sections in the new 
multifamily chapter has the advantage of clarity and minimizing the need to move around the code book but has the disadvantage of increasing code length, creating greater likelihood 
of language divergence in parallel requirements and burdening the chapter with code requirements that only apply to a small percentage of multifamily buildings (eg, requirements for 
complex HVAC systems will only apply to the small percentage of multifamily projects that have complex HVAC systems, most multifamily projects have simple HVAC systems and 
users only need to use the much smaller set of requirements that apply to those systems). 

To balance these competing usability needs, the proposal uses references when requirements align with commercial requirements since the commercial energy chapter is in the same 
part of the code and those requirements only apply to a small part of multifamily projects (the non-dwelling unit and non-sleeping unit areas) of small percentage of multifamily projects. 
Where requirements align with requirements from the residential section, that code language was duplicated in the new multifamily chapter. These requirements are often the primary 
requirements for multifamily projects and locating the language in the multifamily chapter eliminates the need for code users and officials to frequently flip to a whole other part of the 
code. 
Following those principles, the following goes into detail about some specific parts of the proposal. 
Definitions: 
The proposal creates a new definition for "multifamily building" and modifies the existing definitions for "residential building" and "commercial building" to remove multifamily buildings 
from them. The definition for multifamily building leverages the occupancy designation R-2 that already exists in the IBC. This defines what is most often considered "multifamily" 
construction as it encompasses apartment buildings. It also excludes hotels and motels as well as institutional housing arrangements like prisons and long-term care facilities as these 
have usages and usage patterns that are less residential in character and less like what most people think of as multifamily.  The definitions are modified in both the residential and 
commercial sections of the code. 
C101.2 Scope: 
Since the proposal removes multifamily buildings from the definitions of commercial and residential buildings, the scope of the commercial section is also modified to include the newly 
defined multifamily building.  No change is needed for the residential scoping section since it depends on the definition of "residential building" and the modification is made there. 
C101.4.1 Mixed occupancy. 
The mixed occupancy section is also modified to include multifamily buildings. This is vitally importance as commercial/multifamily is the dominant mixed occupancy type. 
C601: 
The rest of the language largely mirrors the same language and structure of the commercial energy chapter, using the same section order and divisions as much as possible. The 
application section (C601.2) defines the ASHRAE 90.1 alternative compliance option (but limits that option to multifamily buildings four stories and taller since that is 90.1's scope), a 
prescriptive compliance option and a performance compliance option. 
C602: 
C602 includes the envelope requirements. Much of the envelope language was very similar between the commercial and residential sections. There are two areas of significant 
difference between the two sections: insulation/window requirements and infiltration requirements. The envelope tables in both the commercial and residential sections are the result of 
prolonged debate and compromise. To simply pick a single set of requirements for the multifamily chapter would result in a change of stringency in many situations – sometimes more 
stringent, sometimes less – and would circumvent that process of compromise. Therefore, the envelope requirements in the proposal preserve the split between high and low rise 
multifamily. Both high and low rise will be subject to the same requirements that they were in the 2015 IECC. However, both sets of requirements are gathered in a single table (rather 
than two), so that if that process of debate and compromise can come to a single set of requirements that are appropriate for all multifamily buildings, the structure of the section will be 
able to accommodate it without significant change. 
The other significant difference between the commercial and residential sections is the infiltration requirements. Infiltration testing is required in the residential section, but is a 
compliance alternative in the commercial. Further, both the metrics and testing pressures are different for the two chapters. The commercial uses a metric based on the surface area of 
the envelope and residential uses a metric based on volume. When the two requirements were applied to the set of prototypes used in the analysis, PNNL found significantly different 
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energy outcomes. Additionally, it is currently a hot debate topic over which metric is superior. Therefore, it would be impossible to come to a single set of requirements for infiltration 
without creating a significant change in requirements for at least part of the multifamily market. For this reason, the proposal maintains the high- low-rise split here as well. Hopefully, a 
single set of requirements can be developed in the future. When that happens the structure created by the proposal will be able to easily accept it. 
The infiltration section in the proposal is structured so that multifamily projects that are four or more stories are directed to the commercial infiltration requirements.  For multifamily 
projects with 3 or fewer projects, the proposal reproduces the infiltration requirements from the residential section.  Low-rise multifamily projects have been given the additional option 
of meeting the commercial testing requirements instead of the residential testing requirements.  Although PNNL's analysis found that the commercial testing requirements are most 
stringent, this is only an option so it does not increase the stringency for low-rise multifamily projects.  The option is being included to offer simplified testing for mixed use, low-rise 
multifamily projects so that the entire project can be tested with a single testing protocol. 
The 30% window to wall ratio limit is preserved from the commercial section because it is an essential part of the energy performance of high-rise multifamily, but low-rise multifamily 
projects rarely include that much glass. The market reality allows the requirement to be retained for the high-rise market segment and added to the low-rse market segment without 
really creating an impact on stringency. 
C603: 
The mechanical section takes an approach meant to both preserve the simplicity of the approach in the residential section but still adequately address the complex systems that can 
be found in larger multifamily buildings. The requirements for single-zone systems that serve dwelling units and sleeping units are reproduced from the residential system. These 
simple systems will, therefore, have simple requirements. More complex systems and systems that serve the parts of the building other than dwelling units and sleeping units are 
required to meet the mechanical system requirements of the commercial chapter by reference. This way, more complex systems, and systems serving common areas, which are more 
like commercial spaces in character, are adequately covered without requiring simple, residential style systems in dwelling units and sleeping units to comply with the more complex 
set of requirements or for users to have to parse through them. 
C604: 
The water heating requirements in the commercial chapter adequately cover both simple tanked systems and more complex central systems and is substantively the same as the 
residential requirements. This section therefore is largely a reference to the commercial chapter. There is specific language for spas and pools since the commercial language is 
somewhat incomplete and the residential language makes specific reference to singe family homes. This section also provides the structure so that future, multifamily-specific 
requirements can be accommodated. 
C605: 
The lighting requirements follow the same approach as the HVAC requirements. The section defines the requirements for dwelling units and sleeping units and those requirements are 
drawn from the residential section. Lighting in the non-dwelling unit non-sleeping unit areas of the building, with their more commercial character, are subject to the commercial chapter 
requirements by reference.  The high-efficacy lamp requirements in the proposal are reproduced from the residential chapter. 
C606: 
Section 406 is an important part of the energy savings of the commercial section. However, only three of the six options offered in Section C406 apply well to multifamily. In order to 
address this, the proposal adds three more options to the three options that work for multifamily in C406. The options for more efficiency HVAC performance, onsite renewable energy 
and high efficiency water heating are included as references to section C406. The three additional options are reduced lighting power, enhanced envelope performance and reduced 
air infiltration. These three options are derived largely from new language going into the Washington State code for section C406.  Because the additional efficiency options would 
represent a change in stringency for low-rise multifamily, the proposal exempts multifamily projects that are three stories or less, maintaining the stringency level for low-rise 
multifamily. 
C607: 
Section provides the total building performance compliance alternative for the chapter. The existing software and energy rating tools that enable modeled performance-based 
compliance or energy rating system-based performance in the existing commercial and residential sections have been crafted to serve those code baselines. Residential modeling 
software and energy rating systems are not set up to serve high-rise multifamily projects. And the modeling software that serves the commercial section and high-rise multifamily 
projects is much more complicated and costly than the tools available for the typically smaller low-rise projects. Because of the importance of these tools, a new approach just for a 
unified multifamily project cannot be created at this time. 
Therefore, the section preserves the high- and low-rise split in multifamily and directs projects to the residential and commercial "Total Building Performance" options already in the 
code. However, many people in the multifamily market feel that multifamily project types are not served well by the existing tools. This structure easily accommodates the later addition 
of total building performance models that have been created to serve the multifamily market. And by eliminating the split in that market, the proposal also makes it easier for dedicated 
multifamily tools to be created since those tools would only have to deal with a single code baseline instead of two. 
C608: 
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For the 2015 IECC, a whole new chapter for existing buildings was created. The way that chapter is created, parts of it are very specific to commercial buildings. The additions and 
alterations sections are filled with specific references to the energy requirements of chapter 4. With this proposal, those requirements would no longer apply to multifamily buildings. 
Adding the references to make the existing chapter 5 work for both commercial and multifamily buildings would significantly complicate that chapter. 
Therefore, the proposal leverages the portions of chapter 5 that are not commercial building specific – C501 General, C504 Repairs and C505 Change of Occupancy. It then creates 
new versions of the Additions and Alterations sections that have been crafted to work with the new multifamily requirements. 
Section 501.1 
The scope of Chapter 5 was also modified to make it applied specifically to commercial buildings and not all buildings regulated by the commercial section. 
 

Cost Impact:  

Part I: Will not increase the cost of construction 
As this proposal almost exclusively restructures the requirements of the code without changing them, there will be no increase in cost for projects.  Project cost may actually go down 
in some cases as the proposal improves the usability of the code for multifamily building projects, which should reduce the amount of time that must be dedicated to code compliance.  

Part II: Will not increase the cost of construction 
As this proposal almost exclusively restructures the requirements of the code without changing them, there will be no increase in cost for projects.  Project cost may actually go down 
in some cases as the proposal improves the usability of the code for multifamily building projects, which should reduce the amount of time that must be dedicated to code compliance.  

CE272-16 : C501.1-DENNISTON12705 
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CE292-16
IECC: , C505.1, C505.2 (New), C505.2.1 (New), C505.2.2 (New), C505.3
(New), C505.3.1 (New), C505.3.2 (New), C505.3.3 (New).
Proponent : Jennifer Senick, Rutgers University, Center for Green Building, representing Rutgers
University, Center for Green Building (jsenick@rutgers.edu)

2015 International Energy Conservation Code
Revise as follows:

C505.1 General. Spaces undergoing a change in occupancy that would result in an increase in
demand for either fossil fuel from a F,H or electrical energy U occupancy to any other occupancy
classification shall comply with this code. Where the use in Other spaces undergoing a space
changes from one use in Table C405.4.2(1) or C405.4.2(2) to another use in Table C405.4.2(1) or
C405.4.2(2), the installed lighting wattage change of occupancy shall comply with Sections
C505.2 and C505.3. Alterations made concurrently with the change of occupancy shall be in
accordance with Section C405.4 C503.  

Add new text as follows:

C505.2  Loads. Lighting loads and ventialtion shall comply with Sections  C505.2.1 and
C505.2.2.

C505.2.1  Lighting Wattage. Where the use in a space changes from one use in Table
C405.4.2(1) or C405.4.2(2) to another use in Table C405.4.2(1) or C405.4.2(2), the installed
lighting wattage shall comply with Section C405.4.

C505.2.2  Ventilation. Where the use in a space changes from one use to another as listed in
Table 403.3.1.1 of the International Mechanical Code (IMC) the ventilation rate provided shall be
as specified for the new occupancy in the IMC.

C505.3  Energy Intensities.  Where a change of occupancy or use is made to an existing
building that results in an increase in energy intensity classification as specified in Table
C505.3.1, C505.3.2 or 505.3.3, the building or portion thereof shall comply with Sections
C505.3.1 through C505.3.3 respectively that are applicable to the new occupancy and use.
Where changes in occupancy and use are made to portions of an existing building only those
portions of the building shall comply with Sections C505.3.1 through C505.3.3 as specified
herein.

Exceptions:

1. Where it is demonstrated by analysis approved by the code official that the change
will not increase usage of fossil fuel or electrical energy.

2. Where the occupancy or use change is less than 5,000 square feet in area.

C505.3.1  Space Heating, Cooling and Ventilation. 
Where the change of occupancy or use results in an increase in energy intensity classification as
specified in Table C505.3.1, the building or space undergoing the change shall comply with
Section C402 and C403 applicable to the new occupancy and use. Where a change of
occupancy or use is made to a whole building that exceeds the maximum fenestration area

Footnotes now display for Table C505.3.1 and C505.3.2.
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allowed by Section C402.4.1, the building shall comply with Section C402.1.5

Exception: 
Where the change of occupancy or use is made to a portion of the building, the new occupancy
is exempt from Section C402.4.1 provided that there is not an increase in fenestration.

TABLE  C505.3.1
 Space Heating, Cooling and Ventilation.

Energy Intensity Classification IBC Occupancy Classifcation and Use

1. High A-2, B-Laboratories, I-2

2. Medium A-1, A-3a, A-4, Bb, E, I-1, I-3, M, R-4

3. Low  A-3-Places of  Religious Worship, R-1, R-2, S-1, S-2

 a. Excluding places of religious worship.
b. Excluding laboratories.

C505.3.2  Lighting Where the change of occupancy or use results in an increase in energy
intensity classifcation as specified in Table C505.3.2, the building or space undergoing the
change shall comply with Section C405 applicable to the new occupancy and use except for
Section C405.5. 
.

TABLE  C505.3.2
 Lighting

Energy Intensity Classification IBC Occupancy Classifcation and Use

1. High A-2, B-Laboratories, I-2, M-Food Sales

2. Medium A-3-Courtrooms, Bc, I-1, I-3, Mb, R-1, R-2, R-4, S-1, S-2

3. Low A-1, A-3a, A-4, E

 a. Excluding courtrooms.
b. Excluding food sales.
c. Excluding laboratories.
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C505.3.3  Service Water Heating. Where the change of occupancy or use results in an
increase in energy intensity classification as specified in Table C505.3.3, the building or space
undergoing the change shall comply with Section C404 applicable to the new occupancy and
use.

TABLE  C505.3.3
 Service Water Heating

Energy Intensity Classification IBC Occupancy Classifcation  and Use

1. High A-2, I-1, I-2, R-1, R-4

2. Low All other occupancies and uses

Reason: The IECC 2015 change of occupancy requirement states (C505.1):
"Spaces undergoing a change in occupancy that w ould result in an increase in demand for either fossil fuel or
electrical energy shall comply w ith this code."

Field research and surveys of building off icials demonstrate that this requirement is not w idely enforced. Once
reason for this is that w hile it is a clear performance requirement, there is no simple compliance evaluation method
other than energy modeling, w hich is beyond the capabilities of most change of occupancy permit applicants.
 Another is that there is an inconsistency betw een the IECC Commentary on this requirement, w hich interprets
energy demand as peak energy demand, and the intent of the IECC, C101.3 Intent: "This code shall regulate the
design and construction of buildings for the use and conservation of energy over the life of each building"
(emphasis added). Peak energy demand does not necessarily correlate w ith energy use. In our experience, building
off icials often require energy eff iciency equipment upgrades, such as lighting or HVAC, in change of occupancy.

 

This proposal advances intensity per square foot as the metric for energy demand and the trigger for code
compliance. Historic energy intensity per square foot is recorded for commercial buildings in the Commercial
Buildings Energy Consumption Survey (CBECS) and the Building Performance Database (BPD), for residential
buildings in the Residential Energy Consumption Survey (RECS), and for industrial buildings in the Manufacturers
Energy Consumption Survey (MECS). These databases make it possible to rank building occupancies in the order of
their energy intensities. Note that the ranking of occupancies to trigger specif ic code requirements has been a
feature of the IEBC since its f irst edition (see IEBC 2015 Section 1012, Change of Occupancy Classif ication, Tables
1012.4, 1012.5 and 1012.6), and thus is familiar to building code off icials. 

 

Energy intensity data is further broken dow n by various end uses, as suggested by current enforcement practices:
space conditioning, lighting, and w ater heating, w hich makes it possible to trigger code compliance of specif ic
sections of the IECC by an increase in intensity for the use regulated by those sections. Only an increase in energy
intensities in all three of the end uses triggers full compliance w ith the code.

There are ventilation requirements in the IMC and lighting w attage requirements in the IECC that are triggered by
occupancy changes that do not correspond exactly to the energy intensity order of occupancies. The requirements
are preserved by Section 505.2 of the proposed code change respectively. 

 

There are tw o exceptions that apply to all three end uses:

C505.3 Exception 1 allow s the applicant to demonstrate by analysis that the specif ic change w ill not increase
energy intensity.

C505.3 Exception 2 provides an area limitation as a consideration of fairness to smaller applicants. 

Three exceptions apply to specif ic end uses:

C505.3.1 Exceptions 1 and 2 address specif ic fenestration requirements.

C505.3.2 Exceptions excludes exterior lighting.
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A matrix has been developed for each end use that displays a scale fo 2-3 groups in descending order from high to
low  energy intensities, measured in annual kBTU/ft2 (Tables 1-3). Within these scales are grouped CBECS building
types and the corresponding International Building Code (IBC) occupancy classif ications. Data sources for this
analysis included primarily U.S. Department of Energy's CBECS 2003 and 2012 (aspects), BPD 2015, and RECS
2009. It w as decided to include F,  H and U occupancies in the code change proposal. An analysis of the 2010
Manufacturing Energy Consumption Survey (MECS) show ed that many industries in these occupancy classif ications
could be classif ied in the low  energy intensity categories, some w ere higher. How ever, since F, H and U buildings
are not designed primarily for occupant comfort and safety, it w as decided that a change from F, H and U to any
other occupancy should comply w ithe code. 

 

Table 1. Change of Occupancy Scale -
Space Heating, Cooling, and Ventilation

 

CBECS
Building

Type

EI Range
kBTU/sq.ft.

IBC
Occupancy

Classification

1. High

Health Care
(Inpatient),
Food Serv ice,
Laboratories

Abov e 75 A-2, B-Laboratories, I-2

2.
Medium

Public
Assembly ,
Education,
Public Order
and Saf ety ,
Of f ice,
Serv ice,
Health Care
(Outpatient),
Retail,
Residential
Care/Assisted
Liv ing

34-75 A-1, A-3, A-4,  B, E, I-1,
I-3, M, R-4

3. Low

Religious
Worship,
Lodging,
Apartments,
Warehouse
and Storage

0-33
A-3-Places of  Religious
Worship, R-1, R-2, S-1,
S-2

 

 

Table 2. Change of Occupancy Scale -
 Lighting

 

CBECS
Building

Type

EI Range
kBTU/sq.ft.

IBC
Classification

1. High

Health Care
(Inpatient), Food
Sales, Food
Serv ice,
Laboratories

Abov e 31 A-2, B-Laboratories,I-2,
M-Food Sales

2.
Medium

Retail, Lodging,
Of f ice, Health
Care (outpatient),
Public Order and
Saf ety , Serv ice,
Lodging,
Apartments,
Residential

13-31
A-3-Courtrooms, B, I-1,
I-3, M, R-1,  R-2, R-4,
S-1, S-2
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Care/Assisted
Liv ing,Warehouse
and Storage

3. Low

Public Assembly ,
Religious
Worship,
Education

0-12 A-1, A-3, A-4, E

 

 

 

Table 3. Change of Occupancy Scale - Water
Heating

 
CBECS Building

Type
EI Range

kBTU/sq.ft.

IBC
Occupancy

Classification
1.
High

Food Serv ice, Health Care
(Inpatient),Lodging,Residential
Care/Assisted Liv ing

Abov e 15 A-2, I-1, I-2, R-1, R-4

2.
Low All the rest 0-15 All the rest

 

The concept for this code change proposal w as presented at the 2015 DOE Energy Code Conference in Nashville
and at tw o annual codes conferences organized by NEEP. It has benefited from extensive reveiw  and feedback
from numerous building off icials in multiple states, other stakeholders participating in SEHPCAC and from technical
review ers at CBEI.

 

This code change has been developed w ithe support from the Consortium for Building Energy Innovation (CBEI), a
project of the U.S. Department of Energy.

Cost Impact: Will not increase the cost of construction
The current code requirement triggers full compliance w ith the code w hen there is an increase in energy demand.
The proposed code change offers the metric of energy intensity per square foot per year for measuring energy
demand by occupancy. It applies this metric separately to three energy end uses: space conditioning, lighting, and
w ater heating. Therefore, compliance w ith the code is triggered only for the end uses for w hich energy intensity is
increased. 
 

In most cases, the proposed change triggers partial code compliance, and only rarely w ill it trigger full code
compliance.
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RE151-16
Table R405.5.2(1)  [IRC Table N1105.5.2(1)]
Proponent : Marilyn Williams, NEMA, representing National Electrical Manufacturers Assocation
(mar_williams@nema.org)

2015 International Energy Conservation Code

TABLE R405.5.2 (1) [N1105.5.2(1)]
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

BUILDING
COMPONENT STANDARD REFERENCE DESIGN PROPOSED DESIGN

Abov e-grade walls

Ty pe: mass wall if  proposed wall is mass; otherwise
wood f rame. As proposed

Gross area: same as proposed As proposed

U-f actor: as specif ied in Table N1102.1.4 As proposed

Solar absorptance = 0.75 As proposed

Emittance = 0.90 As proposed

Basement and crawl
space 
walls

Ty pe: same as proposed As proposed

Gross area: same as proposed As proposed

U-f actor: f rom Table N1102.1.4, with insulation lay er
on interior side of  walls As proposed

Abov e-grade f loors

Ty pe: wood f rame As proposed

Gross area: same as proposed As proposed

U-f actor: as specif ied in Table N1102.1.4 As proposed

Ceilings

Ty pe: wood f rame As proposed

Gross area: same as proposed As proposed

U-f actor: as specif ied in Table N1102.1.4 As proposed

Roof s

Ty pe: composition shingle on wood sheathing As proposed

Gross area: same as proposed As proposed

Solar absorptance = 0.75 As proposed

Emittance = 0.90 As proposed

Attics Ty pe: v ented with aperture = 1 f t2 per 300 f t2 ceiling
area

As proposed

Foundations
Ty pe: same as proposed As proposed

Foundation wall area abov e and below grade and soil
characteristics: same as proposed As proposed

Opaque doors
Area: 40 f t2 As proposed

Orientation: North As proposed

U-f actor: same as f enestration f rom Table N1102.1.4 As proposed

Vertical f enestration
other 

than opaque doors

Total areah =

As proposed

(a)The proposed glazing area, where the proposed
glazing area is less than 15 percent of  the conditioned

f loor area
(b)15 percent of  the conditioned f loor area, where the

proposed glazing area 
is 15 percent or more of  the conditioned f loor area

Orientation: equally  distributed to f our cardinal
compass orientations 

(N, E, S & W).
As proposed

U-f actor: as specif ied in Table N1102.1.4 As proposed

SHGC: as specif ied in Table N1102.1.2 except that
f or climates with no requirement (NR) SHGC = 0.40

shall be used.
As proposed

Replace the code change proposal with the following.
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Interior shade f raction: 0.92-(0.21 × SHGC f or the
standard ref erence design)

0.92-(0.21 × SHGC as proposed)

External shading: none As proposed

Sky lights None As proposed

Thermally  isolated 
sunrooms None As proposed

Air exchange rate

Air leakage rate of  5 air changes per hour in Climate
Zones 1 and 2 (3 air changes per hour when using a
non-ducted heating sy stem), and 3 air changes per
hour in Climate Zones 3 through 8 at a pressure of
0.2 inches w.g (50 Pa). The mechanical v entilation

rate shall be in addition to the air leakage rate and the
same as in the proposed design, but no greater than

0.01 × CFA + 7.5 ×(Nbr + 1)
where:

CFA = conditioned f loor area 
Nbr = number of  bedrooms

Energy  recov ery  shall not be assumed f or
mechanical v entilation.

For residences that are not tested, the same air
leakage rate as the standard ref erence design. 

For tested residences, the mea- 

sured air exchange ratea .

The mechanical v entilation rateb

shall be in addition to the air 
leakage rate and shall be as proposed.

(Portions of tab le not shown remain unchanged)
For SI: 1 square f oot = 0.93 m 2 , 1 British thermal unit = 1055 J, 1 pound per square f oot = 4.88 kg/m 2 , 1 gallon (US) = 3.785 L,
Â°C = (Â°F-32)/1.8, 1 degree = 0.79 rad.

a. Where required by  the code official , testing shall be conducted by  an approved party . Hourly  calculations as specif ied in the
ASHRAE Handbook of Fundamentals , or the equiv alent shall be used to determine the energy  loads resulting f rom inf iltration.

b. The combined air exchange rate f or inf iltration and mechanical v entilation shall be determined in accordance with Equation 43 of
2001 ASHRAE Handbook of Fundamentals , page 26.24 and the "Whole-house Ventilation" prov isions of  2001 ASHRAE Handbook of
Fundamentals , page 26.19 f or intermittent mechanical v entilation.

c. Thermal storage element shall mean a component not part of  the f loors, walls or ceilings that is part of  a passiv e solar sy stem,
and that prov ides thermal storage such as enclosed water columns, rock beds, or phase-change containers. A thermal storage
element must be in the same room as f enestration that f aces within 15 degrees (0.26 rad) of  true south, or must be connected to
such a room with pipes or ducts that allow the element to be activ ely  charged.

d. For a proposed design with multiple heating, cooling or water heating sy stems using dif f erent f uel ty pes, the applicable standard
ref erence design sy stem capacities and f uel ty pes shall be weighted in accordance with their respectiv e loads as calculated by
accepted engineering practice f or each equipment and f uel ty pe present.

e. For a proposed design without a proposed heating sy stem, a heating sy stem with the prev ailing f ederal minimum ef f iciency  shall
be assumed f or both the standard ref erence design and proposed design.

f . For a proposed design home without a proposed cooling sy stem, an electric air conditioner with the prev ailing f ederal minimum
ef f iciency  shall be assumed f or both the standard ref erence design and the proposed design.

g. For a proposed design with a nonstorage-ty pe water heater, a 40-gallon storage-ty pe water heater with the prev ailing f ederal
minimum energy  f actor f or the same f uel as the predominant heating f uel ty pe shall be assumed. For the case of  a proposed
design without a proposed water heater, a 40-gallon storage-ty pe water heater with the prev ailing f ederal minimum ef f iciency  f or the
same f uel as the predominant heating f uel ty pe shall be assumed f or both the proposed design and standard ref erence design.

h. For residences with conditioned basements, R-2 and R-4 residences and townhouses, the f ollowing f ormula shall be used to
determine glazing area: 
AF = A s x FA x F
where: 
AF = Total glazing area. 
As = Standard ref erence design total glazing area.
FA = (Abov e-grade thermal boundary  gross wall area)/abov e-grade boundary  wall area + .0.5 x below-grade boundary  wall area). 
F = (Abov e-grade thermal boundary  wall area)/(abov e-grade thermal boundary  wall area + common wall area) or 0.56, whichev er is
greater. 
and where: 
Thermal Boundary  wall is any  wall that separates conditioned space f rom unconditioned space or ambient conditions. 
Below-grade boundary  wall is any  thermal boundary  wall in soil contact. 
Common wall area is the area of  walls shared with an adjoining dwelling unit. 
L and CFA are in the same units.

Reason: Energy losses through ductw ork are recognized as signif icant and come from tw o distinct sources; air
lost through ductw ork to the outside and, separately, induced inf iltration/exfiltration caused by duct pressurization. 
Air lost to the outside is self-explanatory and is, in fact, already recognized by the 2015 IECC (and earlier versions)
in Table R405.5.2(2) w here distribution system eff iciency is discounted under certain common conditions.  In
addition, there is grow ning recognition that ductw ork design can have a signif icant impact on inf iltration/exfiltration. 
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On this basis, a reasonable person could conclude that, all other things being held constant, a non-ducted ERH
system w ould consume less energy than a ducted electric furnace.  This proposal recognizes the reduced
infiltration impact of using non-ducted space heating. 

Cost Impact: Will not increase the cost of construction
This proposal does not require the purchase of any additional materials and or the expenditure of any additional
labor, accordingly, it w ill have no impact on the cost of construction.
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RE165-16
R406.3 (IRC N1106.3), R406.3.1 (IRC N1106.3.1), R406.4 (IRC N1106.4),
R406.4.1 (New) [IRC N1106.1 (New)], Table R406.4.1 (New) [IRC Table
N1106.1 (New)], R406.6, R406.6.1 (IRC N1106.6.1), R406.6.2 (IRC
N1106.6.2), R406.7 (IRC N1106.7), R406.7.1 (IRC N1106.7.1), R406.7.2 (IRC
N1106.7.2), R406.7.3 (IRC N1106.7.3)
Proponent : Vickie Lovell, InterCode Incorporated, representing Leading Builders of America
(vickie@intercodeinc.com)

2015 International Energy Conservation Code
Revise as follows:

R406.3 (N1106.3) Energy Rating Index. The Energy Rating Index (ERI) shall be a numerical
integer value that is based on a linear scale constructed such that the ERI reference design has
an Index value of 100 determined in accordance with ANSI/RESNET/ICC 301-2014, Republished
January 2016, Addendum A-2015 and a residential building that uses no net purchased energy
has an Index value of 0 Addendum B-2015. Each integer value on the scale shall represent a 1-
percent change in the total energy use of the rated design relative to the total energy use of the
ERI reference design. The ERI shall consider all energy used in the residential building. 

Delete without substitution:

R406.3.1(N1106.3.1) ERI reference design.  The ERI reference design shall be configured such
that it meets the minimum requirements of the 2006 International Energy Conservation Code
prescriptive requirements.

The proposed residential building shall be shown to have an annual total normalized modified
load less than or equal to the annual total loads of the ERI reference design.

Revise as follows:

R406.4 (N1106.4) ERI-based compliance. Compliance based on an ERI analysis requires that
the rated design be shown to have an ERI less than or equal to the appropriate value listed in
Table R406.4 when compared to the ERIreference design.

TABLE R406.4 (N1106.4)
MAXIMUM ENERGY RATING INDEX

CLIMATE ZONE ENERGY RATING INDEX

1 52

2 52

3 51

4 54

5 55

Table R406.4.1 (N1106.4.1) was a new table, not a deletion.
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6 54

7 53

8 53

Add new text as follows:

R406.4.1 (N1106.4.1)  On-site power production. Where on-site power is provided, the
contribution of power produced on-site to the ERI shall not exceed the percentages specified in
Table R406.4.1

TABLE  R406.4.1 (N1106.4.1)
 Credit for On-site Power Production

ENERGY RATING INDEX

(ERI) OF RATED DESIGN

% CREDIT FOR ON-SITE

POWER PRODUCTIONa

65 and abov e 0

64 5

63 10

62 15

61 20

60 25

59 30

58 35

57 40

56 45

55 50

54 55

53 60
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52 65

51 70

50 75

49 80

48 85

47 90

46 95

45 and below 100

a. Percentage of power produced on-site applied per ERI value.

Revise as follows:

R406.5 (N1106.5) Verification by approved agency. No change to text.

R406.6 (N1106.6) Documentation. Documentation of the software used to determine the ERI
and the parameters for the residential building shall be in accordance with Sections R406.6.1
through R406.6.3 R406.6.5.

R406.6.1 (N1106.6.1) Compliance software tools. Documentation verifying that
Software tools used for determining the methods and accuracy of the compliance software tools
conform to the provisions of this section ERI shall be provided to the code officialApproved
Software Rating Tools in accordance with ANSI/RESNET/ICC 301-2014 Republished January
2016, Addendum A-2015 and Addendum B-2015.

R406.6.2 (N1106..6.2) Compliance report.  Compliance software tools shall generate a report
that documents that the ERI of the rated design complies with Sections R406.3 and R406.4. The
compliance documentation shall include the following information:

1. Address or other identification of the residential building.
2. An inspection checklist documenting the building component characteristics of the

rated design. The inspection checklist shall show results for both the ERI reference
design and the rated design, and shall document all inputs including the percentage
of power produced on-site credited to the ERI entered by the user necessary to
reproduce the results.

3. Name of individual completing the compliance report.
4. Name and version of the compliance software tool.

Exception: Multiple orientations. Where an otherwise identical building model is offered in
multiple orientations, compliance for any orientation shall be permitted by documenting
that the building meets the performance requirements in each of the four (north, east,
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south and west) cardinal orientations.

R406.6.3 (N1106.6.3) Additional documentation.  The code official shall be permitted to
require the following documents:

1. Documentation of the building component characteristics of the ERI reference design.
2. A certification signed by the builder providing the building component characteristics

of the rated design.
3. Documentation of the actual values used in the software calculations for the rated

design.

R406.7.2 R406.6.4 (N1106.6.4) Specific approval. Performance analysis tools meeting the
applicable sections of Section R406 shall be approved. Tools are permitted  Documentation
demonstrating the approval of performance analysis tools in accordance with Section R406.6.1
shall be provided to be theapproved code official based on meeting a specified threshold for a
jurisdiction. The code official shall approve tools for a specified application or limited scope.

R406.7.3 R406.6.5 (N1106.6.5) Input values. When calculations require input values not
specified by Sections R402, R403, R404 and R405, those input values shall be taken from an
approved source  ANSI/RESNET/ICC 301-2014.

Delete without substitution:

R406.7 (N1106.7) Calculation software tools.  Calculation software, where used, shall be in
accordance with Sections R406.7.1 through R406.7.3. 

R406.7.1 (N1106.7.1)  Minimum capabilities.  Calculation procedures used to comply with this
section shall be software tools capable of calculating the ERI as described in Section R406.3,
and shall include the following capabilities:

1. Computer generation of the ERI reference design using only the input for the rated
design.The calculation procedure shall not allow the user to directly modify the
building component characteristics of the ERI reference design.

2. Calculation of whole building, as a single zone, sizing for the heating and cooling
equipment in the ERI reference design residence in accordance with Section R403.7.

3. Calculations that account for the effects of indoor and outdoor temperatures and part-
load ratios on the performance of heating, ventilating and air-conditioning equipment
based on climate and equipment sizing.

4. Printed code official inspection checklist listing each of the rated design component
characteristics determined by the analysis to provide compliance, along with their
respective performance ratings.

This code change proposal for the indicated sections of the IECC-Residential Provisions is also
intended for the corresponding sections of Chapter 11 of the IRC.
Reference standards type: This reference standard is new to the ICC Code Books 
Add new standard(s) as follows: 
ANSI/RESNET/ICC 301-2014 Standard for the Calculation and Labeling of the Energy
Performance of Low-Rise Residential Buildings using an Energy Rating Index
First Published March 7, 2014 Republished January 2016, Addendum A-2015 and Addendum B-
2015.
Reason: This proposal creates an easy to enforce method that recognizes on-site pow er production, but LIMITS
THE CREDIT FOR POWER PRODUCED ON-SITE THAT MAY BE APPLIED TO THE CALCULATION OF THE ERI.
The CONCEPT –
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The International Code Conservation Code should not be inconsistent w ith the federal policy (and many state
statutes) that encourage national energy independence through conservation, and incentivizes the use of on-site
pow er generation in residential buildings. This proposal creates a compliance method that is easy to enforce and a
design tool that is easy to use and understand.

 A method for calculating for on-site pow er in the ERI is not currently required anyw here in Section 406.  This
proposal does NOT require on-site pow er production to be calculated in the ERI. It only limits how  much on-site
pow er is allow ed to be considered in calculating the ERI if  and w hen the designer chooses to incorporate on-site
pow er in the total energy use of the rated design.

The new  Table 406.6.1 promotes both energy conservation and energy production. It accomplishes this by driving
improvements in the building enclosure and installed mechanical systems in order to earn greater contributions from
the production of on-site pow er w hile maintaining the protections of meeting the code envelope requirements and
mandatory measures in the 2009 IECC. 

Homes currently have to meet the mandatory building requirements of the 2009 IECC. That does not change w ith the
implementation of the new  Table 406.4.1.  Compliance w ith the 2009 "backstop" provisions ensure that the building
itself is eff icient.

 The METHOD –

 The proposed new  Table 406.4.1 starts crediting on-site pow er at an ERI of 64 and moves in 5% increments per
integer until 100% of on-site pow er produced may be applied to the ERI. The percentages in Table 406.4.1 represent
those 5% increments.

 The value of 65 for w as selected for the Table 406.4.1 because it is the AVERAGE HERS RATING of over 610,000
new  homes built since 2012 as reported by RESNET.

 The designer can adjust the rated design by calculating exactly w hat percentage of the on site pow er may be
utilized in the rated design to achieve a code compliant ERI scores found in Table 406.4

The new  Table 406.4.1 is also designed to account for ERI scores that states and local jurisdiction may adopt that
are both above and below  the ERI values currently listed on Table R406.4.  Table 406.4 is adaptable to  states and
local jurisdictions that are adopting different  ERI scores different from w hat is contained in the 2015 IECC, such as
Texas that adopted an ERI score of 65.  The values in Table R406.4.1 can be applied to these higher ERI scores
w hich w ould limit on-site pow er production consistently from state to state regardless of the ERI adopted by the
states.  The low er values (more stringent) than the current Table R406.4 values also "future proof" the table to
account for more stringent ERI scores in later versions of the IECC.

 The ENFORCEMENT –

 Compliance w ith Table 406.4.1 is easy. The code off icial or plan review er only has to review  the compliance report
for the ERI score that is required for the climate zone in Table 406.4. The code off icial or plan review er then needs to
verify that that the percentage of on-site pow er cited in the compliance report is consistent w ith percentage listed in
Table 406.4.1.There is a companion proposal to this change to require that the percentage of onsite pow er used in
the ERI in found in the compliance report. 

 The CONCLUSION

 Enabling new  paths to achieve energy eff iciency creates new  opportunities for even greater innovation is part of
the stated purpose of the IECC. This is yet another option, the most stringent yet f lexible of all the compliance options
w ithin the IECC, for consumers and builders. Pow er produced on-site is gaining steadily in popularity w ith
homeow ners and can help reduce the compliance costs for builders, making homes more affordable to build and to
live in.

Cost Impact: Will not increase the cost of construction
Because on-site pow er production is not required to achieve code compliant Energy Rating Index values and this
proposal only limits the amount of on-site pow er produced that can be applied to reduce the ERI to achieve code
compliance, there is no direct cost impact.
 

Cost-effectiveness: This change is cost-effective because it is expected to provide neutral or positive energy impact
and builders are not required to use on-site pow er production to reach code compliant Energy Rating Index values
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RE165-16 : R406.3-
LOVELL13344

Analysis: A review  of the standard(s) proposed for inclusion in the code, ANSI/RESNET/ICC 301-2014 (Republished
January 2016) , w ith regard to the ICC criteria for referenced standards (Section 3.6 of CP#28) w ill be posted on the
ICC w ebsite on or before April 1, 2016.
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TENTATIVE ORDER OF DISCUSSION 
2016 PROPOSED CHANGES TO THE  

INTERNATIONAL EXISTING BUILDING CODE 

The following is the tentative order in which the proposed changes to the code will be discussed at the 
public hearings. Proposed changes which impact the same subject have been grouped to permit 
consideration in consecutive changes.  

Proposed change numbers that are indented are those which are being heard out of numerical order. 
Indentation does not necessarily indicate that one change is related to another. Proposed changes may 
be grouped for purposes of discussion at the hearing at the discretion of the chair. Note that some EB 
code change proposals may not be included on this list, as they are being heard by another committee. 

ADM3-16 
ADM24-16 
ADM17-16 

 ADM27-16 Part II 
G4-16 

G20-16 
G21-16 
G22-16 

EB4-16 
EB5-16 
EB7-16 
 EB16-16 
EB9-16  
EB10-16  

EB42-16 
EB11-16 
EB12-16 
EB13-16 
EB14-16 

EB1-16 
EB15-16 
EB17-16 
EB18-16 

EB2-16 
EB19-16 
EB20-16 
EB21-16 
EB22-16 
EB23-16 
EB24-16 
EB25-16 
EB26-16 
EB27-16 
EB28-16 
EB29-16 
EB30-16 

EB31-16 

EB32-16 
EB33-16 

EB3-16 
EB34-16 
EB36-16 
EB38-16 
EB39-16 
EB40-16 
EB41-16 
 EB35 
EB43-16 
EB44-16 

S50-16 
 S51-16 Part I 
EB45-16 
EB46-16 

S5-16 Part I 
EB47-16 
EB48-16 
EB49-16 
 EB6-16 
EB50-16 
EB51-16 

EB37-16 
EB52-16 
EB53-16 
EB54-16 
EB55-16 
EB56-16 
EB57-16 

EB8-16 
EB58-16 
EB59-16 
EB60-16 
EB61-16

See highlighted text for changes.
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TENTATIVE ORDER OF DISCUSSION 
2016 PROPOSED CHANGES TO THE 

INTERNATIONAL FIRE CODE 

The following is the tentative order in which the proposed changes to the code will be discussed at the 
public hearings. Proposed changes which impact the same subject have been grouped to permit 
consideration in consecutive changes.  

Proposed change numbers that are indented are those which are being heard out of numerical order. 
Indentation does not necessarily indicate that one change is related to another. Proposed changes may 
be grouped for purposes of discussion at the hearing at the discretion of the chair. Note that some F code 
change proposals may not be included on this list, as they are being heard by another committee. 

NUMBER NOT USED 
F129-16 

WUIC1-16 
WUIC2-16 
WUIC3-16 
WUIC4-16 
WUIC5-16 
WUIC6-16 
WUIC7-16 
WUIC8-16 
WUIC9-16 
PM1-16  
PM2-16  
PM3-16  
PM4-16  
PM5-16  
PM6-16  
PM7-16  

ADM79-16 
F1-16  

F12-16 
F5-16 
F6-16 
F7-16 
F8-16 
F9-16 
F10-16 
F11-16 
F13 -16 
F14 -16 
F15 -16 
F16 -16 
F17 -16 
F18 -16 
F19 -16 
F20 -16 

F21 -16 
F23 -16 
F24 -16 
F25 -16 

F22-16 
F186-16 
S25-16 Part II 

F26 -16 
F27 -16 
F28 -16 
F29 -16 
F30 -16 
F31 -16 
F32 -16 
F33 -16 
 F4-16 
F34 -16 
F35 -16 

F351-16 
F404-16 

F36 -16 
F37 -16 
F38 -16 
F39 -16 
F40 -16 
F41 -16 
F42 -16 
F43 -16 
F44 -16 
F45 -16 
F46 -16 
F47 -16 
F49 -16 
F50 -16 

F51 -16 
F52 -16 
F53 -16 
F54 -16 
F55 -16 
F56 -16 
F57 -16 
F58 -16 
F59 -16 
F60 -16 
F61 -16 
F62 -16 
F63 -16 
F64 -16 
F65 -16 
F66 -16 
F67 -16 
F68 -16 
F69 -16 
F70 -16 
F71 -16 
F72 -16 
F73 -16 
F74 -16 

G36-16 
G37-16 

F76 -16 
F77 -16 

G35-16 
F78 -16 
F79 -16 

G27-16 
G28-16 

F80 -16 

F81 -16 
F82 -16 
F83 -16 
F84-16 Part I 
F85-16 Part I 
F86-16 Part I 
F87-16 Part I 
F88-16 Part I 
F89-16 Part I 
F90 -16 
F91 -16 
F92 -16 
F93 -16 
F94 -16 

G38-16 
F95 -16 
F96 -16 
F97 -16 
F98 -16 
 M1-16 
F99 -16 
F100-16 
F101-16 
F102-16 
F103-16 
F104-16 

F111-16 
F112-16 
F256-16 

F105-16 
F106-16 
F107-16 
F108-16 
F109-16 

See highlighted text for changes.
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F110-16 
F113-16  
F114-16  
F115-16  
F116-16  
F117-16  
F118-16  
F119-16  
F120-16  
F121-16  
F122-16  
F123-16  
F124-16  
F125-16  
F126-16  
F127-16  
F128-16  
F129-16  
 FS1-16 
F130-16  
F131-16  
F132-16  
F133-16  
F134-16  
F135-16  
F136-16  
F137-16  
F138-16  
F139-16  
F140-16  
F141-16  
F142-16  
F143-16  
F144-16  
F145-16  
F146-16  
F147-16  
F148-16  
F149-16  
 FS2-16 
F150-16  
F151-16  
F152-16  
F153-16  
F154-16  
F155-16  
F156-16  
F157-16  
F158-16  
F159-16  
F160-16  
F161-16  
F162-16  
F163-16  
F164-16  
F165-16  

F166-16  
F167-16  
F168-16  
F169-16  
F170-16  
F171-16  
F172-16  
F173-16  
F174-16  
F175-16  
F176-16  
F177-16  
F178-16  
F179-16  
F180-16  
F181-16  
F182-16  
F184-16  
F185-16  
F187-16  
F188-16  
 F183-16 
F189-16  
F190-16  
F191-16 Part I 
F191-16 Part II 
F192-16  
F193-16  
F194-16  
F195-16  
F196-16  
F197-16  
F198-16  
F199-16  
F200-16  
F201-16  
F202-16  
F203-16  
F204-16  
F205-16  
F206-16  
F207-16  
F208-16  
F209-16  
F210-16  
F211-16  
F212-16  
F213-16  
F214-16  
F215-16  
 G16-16 
F216-16  
F217-16 Part I 
F218-16  
F219-16  
F220-16  

F221-16  
 F3-16 Part I 
F222-16  
F223-16  
F224-16  
F225-16  
F227-16  
F228-16  
 E1-16 
F229-16  
F230-16  
F231-16  
F232-16  
F233-16  
F234-16  
F235-16  
F236-16  
F237-16  
F238-16  
F239-16  
F240-16  
F241-16  
F242-16  
F243-16  
F244-16  
F245-16  
F246-16  
F247-16  
F248-16  
F249-16  
F250-16  
F251-16  
F252-16  
F253-16  
F254-16  
F255-16  
 G30-16 
 G31-16 
F257-16  
F258-16  
F259-16  
 F2-16 
F260-16  
F261-16  
F262-16  
F263-16  
F264-16  
F265-16  
F266-16  
F267-16  
F268-16  
F269-16 
 FG1-16  
F270-16  
F271-16  
F272-16  

F273-16  
F274-16  
F275-16  
F276-16  
F277-16  
F278-16  
F279-16  
F280-16  
F281-16  
F282-16  
F283-16  
F284-16  
F285-16  
F286-16  
F287-16  
F288-16  
F289-16  
F290-16  
F291-16  
F292-16  
F293-16  
F294-16  
F295-16  
F296-16  
F297-16  
F298-16  
F299-16  
F300-16  
F301-16  
F302-16  
F303-16  
F304-16  
F305-16  
F306-16  
F307-16  
F308-16  
F309-16  
F310-16  
 F409-16 
 F410-16 
F311-16  
F312-16  
F313-16  
F314-16  
F315-16  
F316-16  
F317-16  
F318-16  
F319-16  
F320-16  
F321-16  
F322-16  
F323-16  
F324-16  
F325-16  
F326-16  
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F327-16  
F328-16  
F329-16  
F330-16  
F331-16  
F332-16  
F333-16  
F334-16  
F335-16  
F336-16  
F337-16  
F338-16  
F339-16  
F340-16  
F341-16  
 F411-16 
 G26-16 
F342-16  
F343-16  
F344-16  
F345-16  
F346-16  
F347-16  
F348-16  
F349-16  
F350-16  
F352-16  
F353-16  
F354-16  
F355-16 
F356-16  
F357-16  
F358-16  
F359-16  
F360-16  
F361-16  
F362-16  
F363-16  
F364-16  
F365-16  
F366-16  
F367-16  
F368-16  
 F75-16 
 F226-16 
F369-16  
F370-16  
F371-16  
F372-16 
F373-16  
F374-16  
F375-16  
F376-16  
F377-16  
F378-16  
F379-16  

F380-16  
F381-16  
F382-16  
F383-16  
F384-16  
F385-16  
F386-16  
 F412-16 
F387-16  
F388-16  
F389-16  
F390-16  
F391-16  
F392-16  
F393-16  
F394-16  
F395-16  
F396-16  
F397-16  
F398-16  
F399-16  
F400-16  
F401-16  
F402-16  
F403-16  
F405-16  
F406-16  
F407-16  
F408-16 
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F48-16 : 510.3-PERDUE11155

F48-16
IFC: 510.3, [A] 105.7.5.
Proponent : Alan Perdue (alan.perdue@saferbuildings.org)

THIS CODE CHANGE WIILL BE HEARD BY THE ADMIN COMMITTEE. SEE THE HEARING ORDER
FOR THIS COMMITTEE

2015 International Fire Code
Revise as follows:

[A] 105.7.5 Emergency responder radio coverage system. A construction or electrical permit
is required for installation of or modification to emergency responder radio coverage systems and
related equipment. Maintenance performed in accordance with this code is not considered to be a
modification and does not require a construction permit.

510.3 Permit required. A construction or electrical permit for the installation of or modification to
emergency responder radio coverage systems and related equipment is required as specified in
Section 105.7.5. Maintenance performed in accordance with this code is not considered a
modification and does not require a permit.

Reason: Systems utilized to provide for emergency responder radio system coverage may be installed after a
building is constructed and the AHJ often w ill require an electrical permit in lieu of a construction permit.  This change
clairif ies the intent of the code to obtain some type of permit in order to make the AHJ aw are activity is taking place
that w ill impact the emergency response to the facility. 

Cost Impact: Will not increase the cost of construction
This proposed change provides clairif ication to the intent of the code.

Code change proposal did not make it into the CAH monograph.
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F120-16
IFC: 803.3.
Proponent : John Williams, CBO, representing Adhoc Healthcare Committee (AHC@iccsafe.org)

2015 International Fire Code

TABLE 803.3 
INTERIOR WALL AND CEILING FINISH REQUIREMENTS BY OCCUPANCYk

GROUP

SPRINKLEREDl NONSPRINKLERED

Interior exit

stairways, and

ramps and exit

passagewaysa,b

Corridors

and

enclosure for

exit access

stairways and

ramps

Rooms and

enclosed

spacesc

Interior exit

stairways and

ramps and exit

passagewaysa,b

Corridors

and

enclosure for

exit access

stairways and

ramps

Rooms and

enclosed

spacesc

A-1 & A-2 B B C A Ad Be

A-3f  , A-

4, A-5
B B C A Ad C

B, E, M,

R-1, R-4
B Cm C A Bm C

F C C C B C C

H B B Cg A A B

I-1 B C C A B B

I-2 B B Bh, i A A B

I-3 A Aj C A A B

I-4 B B Bh, i A A B

R-2 C C C B B C

Replace the code change proposal with the following.
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F120-16 : TABLE 803.3-
WILLIAMS12010

R-3 C C C C C C

S C C C B B C

U No Restrictions No Restrictions

For SI:1 inch = 25.4 mm, 1 square f oot = 0.0929 m 2 .

a.    Class C interior f inish materials shall be allowed f or wainscoting or paneling of  not more than 1,000 square f eet of  applied
surf ace area in the grade lobby  where applied directly  to a noncombustible base or ov er f urring strips applied to a noncombustible
base and f ireblocked as required by  Section 803.11 of  the International Building Code .

b.    In exit enclosures of  buildings less than three stories in height of  other than Group I-3, Class B interior f inish f or nonsprinklered
buildings and Class C f or sprinklered buildings shall be permitted.

c.    Requirements f or rooms and enclosed spaces shall be based upon spaces enclosed by  partitions. Where a f ire-resistance
rating is required f or structural elements, the enclosing partitions shall extend f rom the f loor to the ceiling. Partitions that do not
comply  with this shall be considered as enclosing spaces and the rooms or spaces on both sides shall be considered as one. In
determining the applicable requirements f or rooms and enclosed spaces, the specif ic occupancy  thereof  shall be the gov erning
f actor regardless of  the group classif ication of  the building or structure.

d.    Lobby  areas in Group A-1, A-2 and A-3 occupancies shall not be less than Class B materials.

e.    Class C interior f inish materials shall be allowed in Group A occupancies with an occupant load of  300 persons or less.

f .    In places of  religious worship, wood used f or ornamental purposes, trusses, paneling or chancel f urnishing shall be allowed.

g.    Class B material is required where the building exceeds two stories.

h.    Class C interior f inish materials shall be allowed in administrativ e spaces.

i.    Class C interior f inish materials shall be allowed in rooms with a capacity  of  f our persons or less.

j.    Class B materials shall be allowed as wainscoting extending not more than 48 inches abov e the f inished f loor in corridors.

k.    Finish materials as prov ided f or in other sections of  this code.

l.    Applies when the v ertical exits, exit passageway s, corridors or rooms and spaces are protected by  an approv ed automatic
sprinkler sy stem installed in accordance with Section 903.3.1.1 or 903.3.1.2.
m. Corridors in ambulatory  care f acilities shall hav e a Class B or greater interior f inish material.

Reason: The increase in requirements for sprinklered buildings is consistent w ith federal requirements for
ambulatory care facilities.  While this not an additional requirement for non-sprinkled buildings, it w as felt that if  the
reference to the footnote w as not there it w ould be more confusing.
This proposal is submitted by the ICC Ad Hoc Committee on Healthcare (AHC). The AHC w as established by the ICC
Board to evaluate and assess contemporary code issues relating to hospitals and ambulatory healthcare facilities.
This is a joint effort betw een ICC and the American Society for Healthcare Engineering (ASHE), a subsidiary of the
American Hospital Association, to eliminate duplication and conflicts in healthcare regulation. In 2014 and 2015 the
ICC Ad Hoc Committee has held 4 open meetings and numerous Work Group meetings and conference calls for the
current code development cycle w hich included members of the committees as w ell as any interested party to
discuss and debate the proposed changes. Information on the AHC, including: meeting agendas; minutes; reports;
resource documents; presentations; and all other materials developed in conjunction w ith the AHC effort can be
dow nloaded from the AHC w ebsite at: AHC.

Cost Impact: Will not increase the cost of construction
This change proposal is consistent w ith current federal standards that healthcare facilities follow , and w ill therefore
not increase the cost of construction.
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F189-16
906.1 (IBC [F] 906.1)
Proponent : Dave Frable, representing US General Services Administration

2015 International Fire Code
Add new text as follows:

906.1 Where required.  Portable fire extinguishers shall be installed in all of the following
locations:

1. In new and existing Group A, B, E, F, H, I, M, R-1, R-2, R-4 and S occupancies.
Exception Exceptions:In Group R-2 occupancies, portable fire extinguishers
shall be required only in locations specified in Items 2 through 6 where each
dwelling unit is provided with a portable fire extinguisher having a minimum
rating of 1-A:10-B:C.

1. In Group R-2 occupancies, portable fire extinguishers shall be
required only in locations specified in Items 2 through 6 where
each dwelling unit is provided with a portable fire extinguisher
having a minimum rating of 1-A:10-B:C.

2. In other than ambulatory care facilities and clinic outpatient
facilities, Group B occupancies that are equipped throughout with
an automatic sprinkler system in accordance with Section
903.3.1.1 and equipped with quick-response sprinklers in
accordance with Section 903.3.2 and has a building fire alarm
system installed in accordance with this Code, portable fire
extinguishers shall be required only in locations specified in Items
2 through 6.

2. Within 30 feet (9144 mm) of commercial cooking equipment.
3. In areas where flammable or combustible liquids are stored, used or dispensed.
4. On each floor of structures under construction, except Group R-3 occupancies, in

accordance with Section 3315.1.
5. Where required by the sections indicated in Table 906.1.
6. Special-hazard areas, including but not limited to laboratories, computer rooms and

generator rooms, where required by the fire code official.

Reason: The intent of this code change is to re-introduce an exception to the base requirement that w as previously
an IFC code requirement (i.e., see IFC editions 2000 to 2009). How ever, in the 2012 edition of the IFC, the subject
exception w as removed.
New  Exception #2 acknow ledges the reliable advantages of an automatic sprinkler system designed to comply w ith
NFPA 13. Group B occupancies (e.g., commercial off ice buildings) are considered light hazard occupancies and
must be protected by quick response sprinklers (see Section 903.3.2). The faster acting sprinklers and the low er
fuel load associated w ith Group B occupancies alleviate the need for portable f ire extinguishers to be installed
throughout non-hazardous areas w ithin this occupancy. In addition, a building f ire alarm system is also required
w hich w ill initiate occupant notif ication for w hich the 
typical evacuation strategy for this type of occupancy is for occupants to evacuate the building or relocate to a
safe area w ithin the building in lieu of delaying evacuation/relocation and having occupants attempt to utilize a
portable f ire extinguisher to try to extinguish a f ire.

Please note that building occupants and employees in Group B occupancies typically are not assigned f iref ighting
duties and therefore are not required to be trained in the use of portable f ire extinguishers nor is there a requirement
in the IFC stating that portable f ire extinguishers have been installed in the building for occupant use. In addition, f ire
department personnel typically w ill not use portable f ire extinguishers w hich have been installed w ithin a building 

Replace the code change proposal with the following.

2016 Group B - Consolidated Monograph Updates 76
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due to the uncertainty they have regarding the subject extinguisher operating w hen needed. Therefore, the
installation of portable f ire extinguishers throughout these Group B occupancies w hich are equipped w ith an
operational sprinkler system utilizing quick-response sprinklers and a code compliant f ire alarm system is
questionable and definitely not cost effective (e.g., installation costs, maintenance costs, etc.) over the life of a
building.

Cost Impact: Will not increase the cost of construction
This code change w ill reduce the costs of construction, installation, and maintenance over the life of a building by
not requiring the installation of portable f ire extinguishers in commerical off ice buildings that are equipped throughout
w ith an automatic sprinkler system utilizing quick-response sprinklers and having a building f ire alarm system.
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F347-16
202, 5003.1.1, 5601.1.3, 5601.8.1, 5604.3, 5604.5.2, 5609, 5609.1; IBC [F]
Table 307.1(1)
Proponent : Michael O'Brian representing the Fire Code Action Committee (FCAC@iccsafe.org)

2015 International Fire Code
EXPLOSIVE. A chemical compound, mixture or device, the primary or common purpose of which
is to function by explosion. The term includes, but is not limited to, dynamite, black powder,
pellet powder, initiating explosives, detonators, safety fuses, squibs, detonating cord, igniter cord,
igniters and display fireworks, 1.3G igniters. 

The term "Explosive" includes any material determined to be within the scope of USC Title 18:
Chapter 40 and also includes any material classified as an explosive other than consumer
fireworks, 1.4G  by the hazardous materials regulations of DOTn 49 CFR Parts 100-185.

High explosive.Explosivematerial, such as dynamite, which can be caused to detonate by
means of a No. 8 test blasting cap where unconfined.
Low explosive.Explosivematerialthat will burn or deflagrate when ignited. It is characterized by
a rate of reaction that is less than the speed of sound. Examples of low explosives include, but
are not limited to, black powder, safety fuse, igniters, igniter cord, fuse lighters, fireworks, 1.3G
  and propellants, 1.3C.
Mass-detonating explosives. Division 1.1, 1.2 and 1.5 explosives alone or in combination, or
loaded into various types of ammunition or containers, most of which can be expected to
explode virtually instantaneously when a small portion is subjected to fire, severe concussion,
impact, the impulse of an initiating agent or the effect of a considerable discharge of energy
from without. Materials that react in this manner represent a mass explosion hazard. Such an
explosive will normally cause severe structural damage to adjacent objects. Explosive
propagation could occur immediately to other items of ammunition and explosives stored
sufficiently close to and not adequately protected from the initially exploding pile with a time
interval short enough so that two or more quantities must be considered as one for quantity-
distance purposes.
UN/DOTn Class 1 explosives. The former classification system used by DOTn included the
terms "high" and "low" explosives as defined herein. The following terms further define
explosives under the current system applied by DOTn for all explosivematerialsdefined as
hazard Class 1 materials. Compatibility group letters are used in concert with the division to
specify further limitations on each division noted (for example, the letter G identifies the
material as a pyrotechnic substance or article containing a pyrotechnic substance and similar
materials).
Division 1.1.Explosives that have a mass explosion hazard. A mass explosion is one which
affects almost the entire load instantaneously.
Division 1.2. Explosives that have a projection hazard but not a mass explosion hazard.
Division 1.3. Explosives that have a fire hazard and either a minor blast hazard or a minor
projection hazard or both, but not a mass explosion hazard.
Division 1.4. Explosives that pose a minor explosion hazard. The explosive effects are largely
confined to the package and no projection of fragments of appreciable size or range is to be
expected. An external fire must not cause virtually instantaneous explosion of almost the entire
contents of the package.
Division 1.5. Very insensitive explosivesexplosives. This division is comprised of substances
that have a mass explosion hazard but which are so insensitive that there is very little
probability of initiation or of transition from burning to detonationdetonation under normal

Correction to the definition "Explosive".
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conditions of transport.
Division 1.6. Extremely insensitive articles which do not have a mass explosion hazard. This
division is comprised of articles that contain only extremely insensitive detonating substances
and which demonstrate a negligible probability of accidental initiation or propagation.

FIREWORKS. Any composition or device for the purpose of producing a visible or an audible
effect for entertainment purposes by combustion, deflagration or detonation that meets the
definition of 1.4G fireworks or 1.3G fireworks.

Fireworks, 1.4G. Small fireworks devices containing restricted amounts of pyrotechnic
composition designed primarily to produce visible or audible effects by combustion. Such 1.4G
fireworks which comply  or deflagration that complies with the construction, chemical
composition and labeling regulations of the DOTn for Fireworks, UN 0336, and the U.S.
Consumer Product Safety Commission as set forth in CPSC 16 CFR Parts 1500 and 1507, are
not explosivematerials for the purpose of this code.  
Fireworks, 1.3G. Large fireworks devices, which are explosivematerials, intended for use in
fireworks displays and designed to produce audible or visible effects by combustion,
deflagration or detonation. Such 1.3G fireworks include, but are not limited to, firecrackers
containing more than 130 milligrams (2 grains) of explosive composition, aerial shells
containing more than 40 grams of pyrotechnic composition and other display pieces which
exceed the limits for classification as 1.4G fireworks. Such 1.3G fireworks are also described
as Fireworks, UN 0335 by the DOTn.

TABLE 5003.1.1 [IBC[F]307.1(1)]
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A

PHYSICAL HAZARDa, j , m, n, p

 

MATERIAL CLASS

GROUP
WHEN THE
MAXIMUM

ALLOWABLE
QUANTITY IS
EXCEEDED

STORAGEb USE-CLOSED SYSTEMSb USE-OPEN
SYSTEMSb

Solid 
pounds 

(cubic
feet)

Liquid 
gallons 
(pounds)

Gas 
(cubic
feet 

at NTP)

Solid 
pounds 

(cubic
feet)

Liquid 
gallons 
(pounds)

Gas 
(cubic
feet 

at NTP)

Solid 
pounds 

(cubic
feet)

Liquid 
gallons 
(pounds)

Combustible
dust NA H-2 See Note

q NA NA See Note
q NA NA See Note

q NA

Combustible 
f ibersg

Loose 

Baledo H-3 (100)
(1,000) NA NA (100)

(1,000) NA NA (20) (200) NA

Combustible

liquidc, i

II H-2 or H-3

NA

120d,e

NA NA

120d

NA NA

30d

IIIA H-2 or H-3 330d, e 330d 80d

IIIB NA 13,200e, f 13,200f 3,300f

Consumer
f ireworks 1.4G H-3 125 e, l NA NA NA NA NA NA NA

Cry ogenic
Flammable NA H-2 NA 45d NA NA 45d NA NA 10d

Cry ogenic
Inert NA NA NA NA NL NA NA NL NA NA

Cry ogenic
Oxidizing NA H-3 NA 45d NA NA 45d NA NA 10d

Explosiv es

Div ision
1.1 H-1 1e, g (1)e, g

NA

0.25g (0.25)g

NA

0.25g (0.25)g

Div ision
1.2 H-1 1e, g (1)e, g 0.25g (0.25)g 0.25g (0.25)g

Div ision
1.3 H-1 or H-2 5e, g (5)e, g 1g (1)g 1g (1)g

Div ision H-3 NA NA
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1.4 50e, g (50)e, g 50g (50)g

Div ision
1.4G H-3 125d, e, l NA NA NA NA NA

Div ision
1.5 H-1 1e, g (1)e,g 0.25g (0.25)g 0.25g (0.25)g

Div ision
1.6 H-1 1e, g NA NA NA NA NA

Flammable 
gas

Gaseous 
Liquef ied H-2 NA

NA 

(150)d, e
1,000d,

e
NA

NA
NA 

(150)d, e
1,000d,

e
NA

NA NA

Flammable 

liquidc
IA 

IB and IC

H-2 
or 
H-3

NA 30d,

e120d, e NA NA 30d120d NA NA 10d30d

Flammable
liquid,

combination
(IA, IB, IC)

NA H-2 or H-3 NA 120d, e, h NA NA 120d, h NA NA 30d, h

Flammable
solid NA H-3 125d, e NA NA 125d NA NA 25d NA

MATERIAL CLASS

GROUP
WHEN THE
MAXIMUM

ALLOWABLE
QUANTITY IS
EXCEEDED

STORAGEb USE-CLOSED SYSTEMSb USE-OPEN
SYSTEMSb

Solid 
pounds 

(cubic
feet)

Liquid 
gallons 
(pounds)

Gas 
(cubic
feet 

at NTP)

Solid 
pounds 

(cubic
feet)

Liquid 
gallons 
(pounds)

Gas 
(cubic
feet 

at NTP)

Solid 
pounds 

(cubic
feet)

Liquid 
gallons 
(pounds)

Inert Gas Gaseous 
Liquef ied

NA 
NA

NA 
NA

NA 
NA

NL 
NL

NA 
NA

NA 
NA

NL 
NL

NA 
NA

NA 
NA

Organic
peroxide

UD H-1 1e, g (1)e, g NA 0.25g (0.25)g NA 0.25g (0.25)g

I H-2 5d, e (5)d, e 1d (1)d 1d (1)d

II H-3 50d, e (50)d, e 50d (50)d 10d (10)d

III H-3 125d, e (125)d, e 125d (125)d 25d (25)d

IV NA NL NL NL NL NL NL

V NA NL NL NL NL NL NL

Oxidizer

4 H-1 1g (1)e, g

NA

0.25g (0.25)g

NA

0.25g (0.25)g

3k H-2 or H-3 10d, e (10)d, e 2d (2)d 2d (2)d

2 H-3 250d, e (250)d, e 250d (250)d 50d (50)d

1 NA 4,000e, f (4,000)e,f 4,000f (4,000)f 1,000f (1,000)f

Oxidizing
gas

Gaseous
Liquef ied H-3 NA

NA 

(150)d, e
1,500d,

e
NA

NA
NA 

(150)d, e
1,500d,

e
NA

NA NA

Py rophoric NA H-2 4e, g (4)e, g 50e, g 1g (1)g 10e, g 0 0

Unstable
(reactiv e)

4 H-1 1e, g (1)e, g 10e, g 0.25g (0.25)g 2e, g 0.25g (0.25)g

3 H-1 or H-2 5d, e (5)d, e 50d, e 1d (1)d 10d, e 1d (1)d

2 H-3 50d, e (50)d, e 750d, e 50d (50)d 750d, e 10d (10)d

1 NA NL NL NL NL NL NL NL NL

Water
reactiv e

3 
2 
1

H-2 
H-3 
NA

5d, e

50d, e

NL

(5)d, e

(50)d, e

NL

NA
5d

50d

NL

(5)d

(50)d

NL

NA
1d

10d

NL

(1)d

(10)d

NL

For SI: 1 cubic f oot = 0.02832 m 3 , 1 pound = 0.454 kg, 1 gallon = 3.785 L.

NA = Not Applicable, NL = Not Limited, UD = Unclassif ied Detonable.

a.    For use of  control areas, see Section 5003.8.3.

b.    The aggregate quantity  in use and storage shall not exceed the quantity  listed f or storage.
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c.    The quantities of  alcoholic bev erages in retail and wholesale sales occupancies shall not be limited prov iding the liquids are
packaged in indiv idual containers not exceeding 1.3 gallons. In retail and wholesale sales occupancies, the quantities of  medicines,
f oodstuf f  or consumer products and cosmetics containing not more than 50 percent by  v olume of  water-miscible liquids with the
remainder of  the solutions not being f lammable shall not be limited, prov ided that such materials are packaged in indiv idual
containers not exceeding 1.3 gallons.

d.    Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout with an approv ed automatic
sprinkler sy stem in accordance with Section 903.3.1.1. Where Note e also applies, the increase f or both notes shall be applied
accumulativ ely .

e.    Maximum allowable quantities shall be increased 100 percent where stored in approv ed storage cabinets, day  boxes, gas
cabinets, gas rooms, exhausted enclosures or in listed saf ety  cans in accordance with Section 5003.9.10. Where Note d also
applies, the increase f or both notes shall be applied accumulativ ely .

f .    Quantities shall not be limited in a building equipped throughout with an approv ed automatic sprinkler sy stem in accordance with
Section 903.3.1.1.

g.    Allowed only  in buildings equipped throughout with an approv ed automatic sprinkler sy stem.

h.    Containing not more than the maximum allowable quantity  per control area of  Class IA, Class IB or Class IC f lammable liquids.

i.    The maximum allowable quantity  shall not apply  to f uel oil storage comply ing with Section 603.3.2.

j.    Quantities in parenthesis indicate quantity  units in parenthesis at the head of  each column.

k.    A maximum quantity  of  200 pounds of  solid or 20 gallons of  liquid Class 3 oxidizers is allowed where such materials are
necessary  f or maintenance purposes, operation or sanitation of  equipment where the storage containers and the manner of  storage
are approv ed.

l.    Net weight of  py rotechnic composition of  the f ireworks. Where the net weight of  the py rotechnic composition of  the f ireworks is
not known, 25 percent of  the gross weight of  the f ireworks including packaging shall be used.

m.    For gallons of  liquids, div ide the amount in pounds by  10 in accordance with Section 5003.1.2.

n.    For storage and display  quantities in Group M and storage quantities in Group S occupancies comply ing with Section 5003.11,
see Table 5003.11.1.

o.    Densely -packed baled cotton that complies with the packing requirements of  ISO 8115 shall not be included in this material
class.

p.    The f ollowing shall not be included in determining the maximum allowable quantities:

1.    Liquid or gaseous f uel in f uel tanks on v ehicles.

2.    Liquid or gaseous f uel in f uel tanks on motorized equipment operated in accordance with this code.

3.    Gaseous f uels in piping sy stems and f ixed appliances regulated by  the International Fuel Gas Code.

4.    Liquid f uels in piping sy stems and f ixed appliances, regulated by  the International Mechanical Code.

5.    Alcohol-based hand rubs classif ied as Class I or II liquids in dispensers that are installed in accordance with Sections 5705.5
and 5705.5.1. The location of  the alcohol-based hand rub (ABHR) dispensers shall be prov ided in the construction documents.

q.    Where manuf actured, generated or used in such a manner that the concentration and conditions create a f ire or explosion
hazard based on inf ormation prepared in accordance with Section 104.7.2.

5601.1.3 Fireworks.  The possession, manufacture, storage, sale, handling and use of fireworks
are prohibited.

Exceptions:
1. Storage and handling of fireworks as allowed in Section 5604.
2. Manufacture, assembly and testing of fireworks as allowed in Section 5605.
3. The use of fireworks for fireworks displays as allowed in Section 5608.
4. The possession, storage, sale, handling and use of specific types of Division

1.4G fireworks where allowed by applicable laws, ordinances and regulations,
provided such fireworks and facilities comply with NFPA 1124, CPSC 16 CFR
Parts 1500 and 1507, and DOTn 49 CFR Parts 100–185, as applicable for
consumer fireworks.

TABLE 5601.8.1 (3) 
APPLICATION OF SEPARATION DISTANCE (Q-D) TABLES—DIVISION 1.4 EXPLOSIVESa, b, c, d
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ITEM MAGAZINE Q-D
OPERATING

BUILDING
Q-D

INHABITED

BUILDING
Q-D

PUBLIC

TRAFFIC

ROUTE

Q-D

Magazine
Table

5604.5.2(3)
IMD

Table

5604.5.2(3)

ILD or

IPD

Table

5604.5.2(3)
IBD

Table

5604.5.2(3)
PTR

Operating

building

Table

5604.5.2(3)

ILD or

IPD

Table

5604.5.2(3)

ILD or

IPD

Table

5604.5.2(3)
IBD

Table

5604.5.2(3)
PTR

Inhabited

building

Table

5604.5.2(3)
IBD

Table

5604.5.2(3)
IBD

Not 

Applicable

Not 

Applicable

Not 

Applicable

Not 

Applicable

Public

traf f ic

route

Table

5604.5.2(3)
PTR

Table

5604.5.2(3)
PTR

Not 

Applicable

Not 

Applicable

Not 

Applicable

Not 

Applicable

For SI:1 f oot = 304.8 mm.

a.    The minimum separation distance (D o ) shall be not less than 50 f eet.

b.    Linear interpolation between tabular v alues in the ref erenced Q-D table shall not be allowed.

c.    For def initions of  Quantity -Distance abbrev iations IBD, ILD, IMD, IPD and PTR, see Chapter 2.

d.    This table shall not apply  to consumer f ireworks, 1.4G. 

.

TABLE 5604.3 
STORAGE AMOUNTS AND MAGAZINE REQUIREMENTS FOR EXPLOSIVES, EXPLOSIVE MATERIALS

AND FIREWORKS, 1.3G MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA

NEW UN/

DOTn

DIVISION

OLD

DOTn

CLASS

ATF/OSHA

CLASS

INDOORa(pounds)
OUTDOOR

(pounds)

MAGAZINE TYPE

REQUIRED

Unprotected Cabinet Sprinklers
Sprinklers

& cabinet
1 2 3 4 5

1.1b A High 0 0 1 2 1 X X X — —

1.2 A High 0 0 1 2 1 X X X — —

1.2 B Low 0 0 1 1 1 X X X X —

1.3 B Low 0 0 5 10 1 X X X X —

1.4c B Low 0 0 50 100 1 X X X X —

1.5 C Low 0 0 1 2 1 X X X X —

1.5 Blasting Agent Blasting Agent 0 0 1 2 1 X X X X X
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1.6

Not 

Applicable

Not 

Applicable

0 0 1 2 1 X X X X X

For SI:1 pound = 0.454 kg, 1 pound per gallon = 0.12 kg per liter, 1 ounce = 28.35 g.

a.    A f actor of  10 pounds per gallon shall be used f or conv erting pounds (solid) to gallons (liquid) in accordance with Section
5003.1.2.

b.    Black powder shall be stored in a Ty pe 1, 2, 3 or 4 magazine as prov ided f or in Section 5604.3.1.

c.    This table shall not apply  to consumer f ireworks, 1.4G 

TABLE 5604.5.2 (3) 
TABLE OF DISTANCES (Q-D) FOR BUILDINGS AND MAGAZINES CONTAINING EXPLOSIVES—DIVISION

1.4c

QUANTITY OF DIVISION 1.4

EXPLOSIVES (NET EXPLOSIVES

WEIGHT)

DISTANCES IN FEET

Pounds over
Pounds not

over

Inhabited

Building

Distance (IBD)

Distance to

Public Traffic

Route (PTR)

Intermagazine

Distancea,

b(IMD)

Intraline

Distance (ILD)

or Intraplant

Distancea(IPD)

50 Not Limited 100 100 50 50

For SI: 1 f oot = 304.8 mm, 1 pound = 0.454 kg.

a.    A separation distance of  100 f eet is required f or buildings of  other than Ty pe I or Ty pe II construction as def ined in the
International Building Code.

b.    For earth-cov ered magazines, specif ic separation is not required.

1.    Earth cov er material used f or magazines shall be relativ ely  cohesiv e. Solid or wet clay  and similar ty pes of  soil are too
cohesiv e and shall not be used. Soil shall be f ree f rom unsanitary  organic matter, trash, debris and stones heav ier than 10 pounds
or larger than 6 inches in diameter. Compaction and surf ace preparation shall be prov ided, as necessary , to maintain structural
integrity  and av oid erosion. Where cohesiv e material cannot be used, as in sandy  soil, the earth cov er ov er magazines shall be
f inished with a suitable material to ensure structural integrity .

2.    The earth f ill or earth cov er between earth-cov ered magazines shall be either solid or sloped, in accordance with the
requirements of  other construction f eatures, but not less than 2 f eet of  earth cov er shall be maintained ov er the top of  each
magazines. To reduce erosion and f acilitate maintenance operations, the cov er shall hav e a slope of  2 horizontal to 1 v ertical.

c.    Restricted to articles, including articles packaged f or shipment, that are not regulated as an explosiv e under Bureau of  Alcohol,
Tobacco, Firearms and Explosiv es regulations, or unpacked articles used in process operations that do not propagate a detonation or
def lagration between articles. This table shall not apply  to consumer f ireworks, 1.4G.  

SECTION 5609 TEMPORARY STORAGE OF CONSUMER FIREWORKS  1.4G (Consumer
Fireworks)

5609.1 General. Where the display or temporary storage of consumer fireworks, 1.4G 
(Consumer Fireworks) is allowed by Section 5601.1.3, Exception 4, such display or storage shall
comply with the applicable requirements of NFPA 1124.

Reason: Summary of change:

1. Reverse action of Code Change B3-97 and F18-98 that w ere based on absent or defective reasoning.
2. Reverse subsequent action of Code Change F265-07/08, F266-07/08 and F267-07/08 based on the

2016 Group B - Consolidated Monograph Updates 83



defective decision of Code B3-97 and F18-98.

 What is the "purpose" of stating f irew orks are not explosive? What's the reason? How  do you determine or apply
the purpose w hen the purpose is unknow n? Therefore, this coordinated set of changes is to reverse changes
made that w ere based on absent or defective reasoning. The history is as follow s.

The IFC definition language noting that consumer f irew orks should not be considered "explosive materials for the
purpose of this code" originated through BOCA code change F97-99 w hich w as built upon BOCA code change B3-
97 of the previous cycle. The proponent at the time stated the change w as to "revise the definitions for consumer
firew orks and display to be more closely aligned w ith the definitions contained in the 1997 IFCI Uniform Fire Code
including 1999 Accumulative Supplement and the 1999 BOCA National Fire Prevention Code." What w as lacking in
those originating changes w as the information to support and describe w hat the "purpose" w as supposed to be and
is to be continued.

 B3-97
In looking back for the UFC and BOCA fire codes that w ere referenced in the F97-99 change to the IFC, code
change B3-97 introduced language through the BOCA building code claiming consumer f irew orks are not explosive
materials and did not provide any technical substantiation to support such claim. It might be acceptable to say the
proponent w as making the claim as a means to justify reclassifying the storage and/or sale of consumer f irew orks
from an H-1 to an H-3 building by saying that it "appears reasonable" given the comparison for other H-3
commodities but that w as not the issue in the proposed change.

 B18-98
The next BOCA cycle saw  the introduction of F18-98 changing the definition of consumer f irew orks, 1.4G as "not
explosive materials for the purpose of this code". The committee hearing the change at the time denied the proposal
w ith a conference action to amend. Subsequently the proponent brought the issue back in the form of an
amendment. But here again, a technical substantiation w as not provided and again, the information to support and
describe w hat the "purpose" w as totally absent.

 (At the time of this submission copies of the UFC code changes referenced above had not been located but it is
suspected the supporting statements closely resembled those submitted to BOCA.)

This same F18-98 change, as amended, carved out consumer f irew orks from BOCA's MAQ table to "correlate w ith
code change B3-97 to the 1996 BOCA National Building Code" to be show n as a Group H-3 building instead of a
Group H-1. At the time the proponent also stated that it w as to "correlate definitions used in the BOCA National Fire
Prevention Code and Building Code w ith terminology used in the new  DOTn/UN classif ications and regulations and
NFPA standards." That may be true to a point and it's that point that gets to the heart of the reason behind this
proposed change, w hich is, DOTn 49 CFR Parts 100-178, U.S Consumer Products Safety Commission as set forth in
CPSC 16 CFR, UN 0336, NFPA standards 495, 1123, 1124, and 1126 did not and do not contain language saying
consumer f irew orks are not explosive for any purpose. Checking back to pamphlets published at the time by the
Institute of Makers of Explosives; the U.S. Department of Justice, Bureau of Alcohol, Tobacco, Firearms and
Explosives, AFT Publication 5400.7; the American Pyrotechnics Association Standard 87-1, nothing w as found
stating consumer f irew orks are not explosive.  In fact, everything found has f irew orks labeled as "explosive"
w ithout distinction for either 1.4G "consumer f irew orks" or a 1.4G professional pyrotechnic device such as the
"gerb" that w as used and ignited The Station nightclub f ire in Rhode Island.

 Comparative research in the more current versions of the documents referenced in the definitions of explosives
and f irew orks reveal the follow ing:

DOTn 49 CFR, Parts 100-177, a 923 page document about the manner in w hich all HazMat is to be
transported on the public highw ay, the w ord "f irew ork" appears 32 times. The w ord "explosive" appears
1,150 The w ords "f irew ork" and "explosives" do not appear or are linked together in the same sentence or
any paragraphs for the affect of saying consumer f irew orks are not explosive.
DOTn 49 CFR, Part 178, a 251 page document on the "Specif ications for Packagings" w hen transporting, the
w ord "f irew ork" appears zero (0) times and the w ord "explosive" appears 3 times. Therefore at no time do
they appear or are linked together in the same sentence or any paragraph for the affect of saying consumer
firew orks are not
CPCS 16 CFR, Part 1500, a 110 page document on the "Hazardous Substances and Articles; Administration
and Enforcement Regulations" of the "Federal Hazardous Substances Act Regulations", the w ord "f irew ork"
appears 26 times. The w ord "explosive" appears 19 times. The w ords "f irew ork" and "explosives" do not
appear or are linked together in the same sentence or any paragraphs for the affect of saying consumer
firew orks are not
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CPCS 16 CFR, Part 15070, "Firew ork Devices" the w ord "f irew ork" appears 9 times. The w ord "explosive"
appears zero (0) times. Therefore at no time do they appear or are linked together in the same sentence or
any paragraph.

The reinforcing point is, again, even Federal regulations do not make a statement that consumer f irew orks are not
explosive for some unknow n purpose. The same is still true for ATF, IME, APA Standard 87-1, and NFPA 1, 495,
1123 and 1124.

It w as the accumulative results of B3-97 and F18-98 that lent themselves to being referenced in the supporting
statement for IFC code change F97-99 to support or justify "align(ment)".

That portion of the proposed definition change to Firew orks, 1.4G to include "deflagration" is a resurrection of a
previously used descriptor and is to more accurately ref lect the functioning of some consumer f irew orks. While a
sparkler or fountain in a consumer f irew ork may operate through combustion, simple combustion does not
necessarily mean enough force w ill be produced quickly enough for the device to function in a desired manner. If
the pyrotechnic material does not deflagrate, the consumer grade f laming balls of roman candles may not launch;
and aerial devices may not have enough expelling force to obtain the needed altitude. Firecrackers have to, at
minimum, deflagrate. Rockets have to deflagrate. Aerial devices have to deflagrate. Anything w ith a report must, at
minimum, deflagrate.

If  it is agreed through the coming code cycle that consumer f irew orks are indeed "explosive" for the purpose of the
code, then code changes F265-07/08, F266-07/08 and F267-07/08 must also be reversed because those changes
are built upon the definition of f irew orks.

The change to Table 5603.1.1(1) is a change to ref lect that consumer f irew orks are indeed properly classif ied as an
Explosive 1.4G and it's not necessary to have a separate line w ith identical threshold values, including all footnotes,
in order to determine at w hat point a building w ould be or should be classif ied as a Group H-3. It's redundancy w ithin
the same table. In reality, at least at the model code level, other than the deletion of language saying consumer
firew orks are not explosive, the net effect of the change to Table 5603.1.1(1) w ill be zero to w hat is taking place in
the w orld of consumer f irew orks manufacturing, storage, sale and use.

 The insertion of the w ords "as applicable" in Section 5601.1.3, Exception 4 is editorial and is to ref lect that not all
things in the reference material may be applicable.

 It should also be noted that this is essentially a resubmission of code change F186-09/10.

 Attachments: BOCA Code Changes B3-97, F18-98; IFC Code Change F96-99; Excerpts from DOTn and ATF,
proposed changes and f inal actions on F265-07/08, F266-07/08 and F267-07/08; Extracts from 49 CFR, Parts 100-
177; Extracts from ATF Regulations.

This proposal is submitted by the ICC Fire Code Action Committee (FCAC). The FCAC w as established by the ICC
Board of Directors to pursue opportunities to improve and enhance assigned International Codes w ith regard to f ire
safety and hazardous materials in new  and existing buildings and facilities and the protection of life and property in
w ildland urban interface areas. In 2014 and 2015 the Fire-CAC has held 5 open meetings. In addition, there w ere
numerous conference calls, Regional Work Group and Task Group meetings for the current code development cycle,
w hich included members of the committees as w ell as any interested parties, to discuss and debate the proposed
changes. Related documentation and reports are posted on the FCAC w ebsite at: FCAC 

 

Cost Impact: Will not increase the cost of construction
This now  simply clarif ies that Class 1.4G f irew orks are considered as explosives and should be addressed this
w ay.A separate line item w ill no longer be included but it w ill still be considered as Group H-3 if  the MAQ is
exceeded.  
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F404-16 
H104 (New), H104.1 (New), Table H104.1 (New) 
Proponent : William Winslow, representing Self (will-winslow@comcast.net) 

2015 International Fire Code
Reference standards type: This reference standard is new to the ICC Code Books 
Add new standard(s) as follows: 

ST/SG/AC.10/30/Rev. 4-2011  Glob ally Harmonized System of Classification and Lab elling of 
Chemicals (CHS) Fourth revised edition

Reference standard has been added to the code change proposal
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FG1-16
IFGC: [F] 413.2.3, [F] 413.3 (IFC 2308.3), [F] 413.4, [F] 413.4.1, [F] 413.4.2, [F]
413.4.3.
Proponent : James Ranfone, American Gas Association, representing American Gas Association
(jranfone@aga.org)

2015 International Fuel Gas Code
Revise as follows:

[F] 413.2.3 General. Residential fueling appliances shall be listedin accordance with Section
413.4. The capacity of a residential fueling appliance shall not exceed 5 standard cubic feet per
minute (0.14 standard cubic meter/min) of natural gas.

[F] 413.3 (IFC 2308.3) Location of dispensing operations and equipment.  Compression,
storage and dispensing equipmentshall be located above ground outside outdoors.

Exceptions:
1. Compression, storage or dispensing equipment is allowed in buildings of

noncombustible construction, as set forth in the International Building Code,
which are unenclosed for three-quarters or more of the perimeter.

2. Compression, storage and dispensing equipment is allowed to be located
indoors or in vaults in accordance with the International Fire Code.

3. Residential fueling appliances and equipment shall be allowed to be installed
indoors in accordance with the equipment manufacturer's instructions and
Section 413.4.3.

1. Compression, storage or dispensing equipment is not prohibited in buildings where
such buildings are of noncombustible construction as set forth in the International
Building Code and are unenclosed for three-quarters or more of their perimeter.

2. Compression, storage and dispensing equipment is allowed to be located indoors or
in vaults in accordance with the International Fire Code.

[F] 413.4 Residential fueling appliance installation. Residential fueling appliances shall be
installed in accordance with Sections 413.4.1 through 413.4.3.

Delete and substitute as follows:

[F] 413.4.1 Gas connections Listing and installation. Residential fueling appliances shall be
connected to the premises' gas piping system without causing damage to the piping system or
the connection to the internal appliance apparatus. 
Residential fueling appliances shall be listed in accordance with ANSI NGV 5.1. Residential
fueling appliances shall be installed in accordance with the appliance manufacturer's instructions.

[F] 413.4.2 Outdoor installation Gas connection. Residential fueling appliances located
outdoors shall be installed on a firm, noncombustible base. 
Residential fuel appliances shall not be rigidly connected to the gas supply piping.

[F] 413.4.3 Indoor installation. Where located indoors, residential fueling appliances shall be
vented to the outdoors. A gas detector set to operate at one-fifth of the lower limit of flammability
of natural gas shall be installed in the room or space containing the appliance. The detector shall
be located within 6 inches (152 mm) of the highest point in the room or space. The detector shall

Code change proposal did not make it into the CAH monograph.
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FG1-16 : [F] 413.2.3-
RANFONE5082

stop the operation of the appliance and activate an audible or a visual alarm. 
A residential fueling appliance installed indoors or used for indoor fueling shall comply with all of
the following:

1. The capacity shall not exceed 5 ft3/min (0.14 m3/min) of natural gas.
2. Fuel gas from the pressure relief and blowdown systems shall be vented to the

outdoors.
3. A methane gas detector shall be installed in the room or space containing the

appliance or where fueling occurs and shall be located not lower than 6 inches (152
mm) from the highest point in the room or space. The detector shall be set to activate
at one-fifth of the lower limit of flammability of natural gas and shall be interlocked
with the residential fuel appliance to stop or prevent its operation upon activation. The
detector shall have an audible or visual alarm.

4. The capacity of a residential fueling appliance installed outdoors for fueling outdoors
shall not exceed 10 ft
3/min (0.28 m3/min) of natural gas. Residential fueling appliances located
outdoors shall be installed on a firm, noncombustible base.

Reference standards type: This reference standard is new to the ICC Code Books 
Add new standard(s) as follows: 
ANSI NGV 5.1-2015 Residential Fueling Appliances
Reason: A new  residential appliance Section 413.4 is being proposed containing updates for the requirement for
listing of residential fueling appliances (RFA) to specify listing to the new  national consensus standard, ANSI NGV
5.1-2015.  It w ould apply the f low  rate limit of 5 standard cubic feet per minute (SCFM) to indoor RFA installation and
indoor fueling from RFAs installed outdoors, w hich is consistent w ith the f low  rate requirements of ANSI NGV 5.1.
The new  section w ould replace current 413.4.  These appliances w ill be design certif ied to an ANSI standard and
should be considered similar to other residential gas appliances listed to ANSI product standards.  Therefore,
Chapter 6 is the appropriate location for the requirements.  Section 413 w ould continue to contain requirements for
large scale and public CNG systems and fueling.

The new  standard has specif ic requirements for RFA location and installation that are part of their listing and w ill
be required to be part of the printed manufacturer's installation instructions.  Those requirements have not been
proposed for the IFGC since the new  section 637 w ill require RFA to be listed and installed in accordance to their
installation instructions.

With respect to the change in applicability of the 5 SCFM flow  rate limit, all safety studies conducted to date using
flow  rate as a proxy for unobstructed f low s form RFA piping in the event of rupture evaluate hazards form indoor
releases for "tight" garages. These studies support the use of the 5 SCFM flow /release rate for indoor releases
only. As a consequence, the 5 SCFM limit is applied in the NGV 5.1 standard only to indoor RFA installation and
indoor releases from outdoor-installed RFAs. The proposed Section 637 for application of the 5 SCFM is to maintain
consistency w ith NGV 5.1 and the underlying technical analysis of release hazards.

Cost Impact: Will not increase the cost of construction
Listed RFA w ould be installed under similar code requirements that are already specif ied in the IFGC.
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TENTATIVE ORDER OF DISCUSSION 
2016 PROPOSED CHANGES TO THE  

INTERNATIONAL RESIDENTIAL CODE –BUILDING 

The following is the tentative order in which the proposed changes to the code will be discussed at the 
public hearings. Proposed changes which impact the same subject have been grouped to permit 
consideration in consecutive changes.  

Proposed change numbers that are indented are those which are being heard out of numerical order. 
Indentation does not necessarily indicate that one change is related to another. Proposed changes may 
be grouped for purposes of discussion at the hearing at the discretion of the chair. Note that some RB 
code change proposals may not be included on this list, as they are being heard by another committee. 

NUMBER NOT USED 
RB13-16 
RB16-16 

ADM34-16 Part II 
ADM38-16 
ADM36-16 
ADM37-16 
ADM35-16 Part IV 
ADM41-16 Part II 
ADM51-16 Part II 
ADM52-16 
ADM53-16 
ADM93-16 Part IV 
ADM55-16 Part II 
ADM60-16 Part IV 
ADM61-16 Part IV 
ADM59 Part IV 
ADM62-16 Part IV 
ADM58 Part IV 
ADM10 Part II 
ADM65-16 Part II 
ADM63 Part II 
ADM67-16 Part II 
ADM68-16 
ADM64-16 Part II 
ADM66-16 Part II 
ADM69-16 Part II 
ADM72-16 
ADM73-16 Part II 
ADM78-16 Part II 

RB1-16 
ADM74-16 
ADM80-16 Part IV 
ADM88-16 Part II 
ADM85-16 Part II 
ADM81-16 
ADM11-16 Part II 

ADM86-16 
ADM90-16 Part II 
ADM91-16 Part II 
ADM89-16 

RB2-16 
ADM1-16 Part IV 
ADM2-16 Part IV 
ADM5-16 Part II 
ADM6-16 Part II 
ADM7-16 Part II 

RB3-16 
RB4-16 

ADM8-8 Part II 
F3-16 Part II 
ADM9-16 Part IV 
ADM12-16 Part II 

RB6-16 
RB7-16 
RB9-16 
RB10-16 
RB11-16 

ADM13-16 Part II 
G-9-16 Part II 

RB12-16 
ADM14-16 Part II 
CE13-16 Part III 
ADM15-16 Part II 
ADM16-16 Part II 
G2-16 Part II 

RB13-16 
ADM19-16 Part II 
ADM26 -16 Part IV 
ADM35-16 Part IV 
ADM22-16 Part III 

G14-16 Part IV 
RB14-16 

G19-Part II 
RB15-16 

ADM29-16 Part II 
RB17-16 
RB18-16 
RB19-16 
RB20-16 
RB21-16 
RB22-16 
RB23-16 
RB24-16 
RB25-16 

S90-16 Part II 
RB26-16 
RB27-16 
RB28-16 
RB29-16 
RB30-16 
RB31-16 
RB32-16 
RB33-16 
RB34-16 
RB35-16 
RB36-16 
RB37-16 
RB38-16 
RB39-16 
RB40-16 
RB41-16 
RB42-16 
RB43-16 
RB44-16 

RB45-16 
RB46-16 
RB47-16 
RB48-16 
RB49-16 
RB50-16 
RB51-16 
RB52-16 

RB8-16 
RB53-16 
RB54-16 
RB55-16 
RB56-16 
RB57-16 
RB58-16 
RB59-16 
RB60-16 
RB61-16 
RB62-16 
RB63-16 
RB64-16 
RB65-16 
RB66-16 
RB67-16 
RB68-16 
RB69-16 
RB70-16 
RB71-16 
RB72-16 

RB374-16 
RB375-16 

RB73-16 
RB74-16 
RB75-16 

See highlighted text for changes.
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RB76-16 
RB77-16 
RB78-16 
RB79-16 
RB80-16 
RB81-16 
RB82-16 
RB83-16 

G10-16 Part IV 
RB84-16 
RB85-16 
RB86-16 
RB87-16 
RB88-16 
RB89-16 
RB90-16 
RB91-16 
RB92-16 
RB93-16 
RB94-16 
RB95-16 
RB96-16 
RB97-16 
RB98-16 
RB99-16 
RB100-16 
RB101-16 
RB102-16 
RB103-16 
RB104-16 
RB105-16 
RB106-16 
RB107-16 
RB108-16 
RB109-16 
RB110-16 
RB111-16 
RB112-16 
RB113-16 
RB114-16 
RB115-16 
RB116-16 
RB117-16 
RB118-16 
RB119-16 
RB120-16 
RB121-16 
RB122-16 
RB123-16 
RB124-16 
RB125-16 
RB126-16 
RB127-16 
RB128-16 
RB129-16 
RB130-16 

RB131-16 
RB132-16 
RB133-16 
RB134-16 
RB135-16 
RB136-16 
RB137-16 

F3-16 Part II  
RB138-16 
RB139-16 
RB140-16 
RB141-16 
RB142-16 
RB143-16 
RB144-16 
RB145-16 
RB146-16 
RB147-16 
RB148-16 
RB149-16 
RB150-16 
RB151-16 
RB152-16 
RB153-16 
RB154-16 
 S275-16 Part II 
RB155-16 
RB156-16 
RB157-16 
RB158-16 
RB159-16 
RB160-16 
RB161-16 
RB162-16 
RB163-16 

G17-16 Part II 
F84-16 Part II 
F86-16 Part II 

RB164-16 
RB165-16 

F89-16 Part II 
F85-16 Part II 
F88-16 Part II 
F87-16 Part II 
G17-16 Part II   

RB166-16 
RB167-16 
RB168-16 
RB169-16 
RB170-16 
RB171-16 
RB172-16 
    ADM17-16 Part II 
RB173-16 
RB174-16 
RB175-16 

RB176-16 
RB177-16 
RB178-16 
RB179-16 
RB180-16 
RB181-16 
RB182-16 
RB183-16 
RB184-16 
RB185-16 
RB186-16 
RB187-16 
RB188-16 
     G6-16 Part II 
RB189-16 
    RB5-16 
RB190-16 
RB191-16 
RB192-16 
RB193-16 
RB194-16 
RB195-16 
RB196-16 
RB197-16 
RB198-16 
RB199-16 
RB200-16 
RB201-16 
RB202-16 
RB203-16 
RB204-16 
RB205-16 
RB206-16 
RB207-16 
RB208-16 
RB209-16 
RB210-16 
RB211-16 
RB212-16 
RB213-16 
RB214-16 
RB215-16 
RB216-16 
RB217-16 
RB218-16 
RB219-16 
RB220-16 
RB221-16 
RB222-16 
RB223-16 
RB224-16 
RB225-16 
RB226-16 
RB227-16 
RB228-16 
RB229-16 

RB230-16 
RB231-16 
RB232-16 
RB233-16 
RB234-16 
RB235-16 
RB236-16 
RB237-16 
RB238-16 
    S293-16 Part II 
RB239-16 
RB240-16 
RB241-16 
RB242-16 
RB243-16 
RB244-16 
RB245-16 
RB246-16 
RB247-16 
RB248-16 
RB249-16 
    S243-16 Part II 
    S245-16 Part II 
RB250-16 
RB251-16 
RB252-16 
RB253-16 
RB254-16 
RB255-16 
RB256-16 
RB257-16 
RB258-16 
RB259-16 
RB260-16 
RB261-16 
RB262-16 
RB263-16 
RB264-16 
    S300-16 Part II 
RB265-16 
RB266-16 
RB267-16 
RB268-16 
RB269-16 
RB270-16 
RB271-16 Part I 
RB272-16 
RB273-16 
RB274-16 
RB275-16 
RB276-16 
RB277-16 
RB278-16 
RB279-16 
RB280-16 
RB281-16 
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RB282-16 
RB283-16 
RB284-16 
RB285-16 
RB286-16 
RB287-16 
RB288-16 
RB289-16 
RB290-16 
RB291-16 
RB292-16 
RB293-16 
RB294-16 
RB295-16 
RB296-16 
RB297-16 
RB298-16 
RB299-16 
RB300-16 
RB301-16 
RB302-16 
 RB376-16 
RB303-16 
RB304-16 
RB305-16 
RB306-16 
RB307-16 
RB308-16 
RB309-16 
    RE189-16 Part II 
RB310-16 
RB311-16 
    S261-16 Part II 
RB312-16 
    S263-16 Part II 
RB313-16 
RB314-16 
RB315-16 
RB316-16 
RB317-16 
RB318-16 
RB319-16 
RB320-16 
RB321-16 
RB322-16 
RB323-16 
RB324-16 
RB325-16 
RB326-16 
RB327-16 
RB328-16 
RB329-16 
RB330-16 
RB331-16 
RB332-16 
RB333-16 

RB334-16 
RB335-16 
RB336-16 
RB337-16 
RB338-16 
RB339-16 
RB340-16 
RB341-16 
RB342-16 
RB343-16 
    S33-16 Part II 
    S8-16 Part II 
    S29-16 Part II 
    S34-16 Part II 
RB344-16 
RB345-16 
RB346-16 
RB347-16 
RB348-16 
RB349-16 
RB350-16 
    S41-16 Part II 
    S42-16 Part II 
    S43-16 Part II 
RB351-16 
RB352-16 
RB353-16 
RB354-16 
RB355-16 
RB356-16 
    S51-16 Part II 
    S5-16 Part II 
RB357-16 
RB358-16 
RB359-16 
RB360-16 
RB361-16 
RB362-16 
RB363-16 
RB364-16 
RB365-16 
RB366-16 
RB367-16 
RB368-16 
RB369-16 
RB370-16 
RB371-16 
RB372-16 
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RB13-16
IRC: R202 (New).
Proponent : Vickie Lovell, InterCode Incorporated, representing RectorSeal Corp.
(vickie@intercodeinc.com)

The following code change proposal was correctly submitted by the proponent for the Group A Cycle, to
be heard by the IRC-Mechanical Committee. The proposal was mistakenly assigned by ICC staff to the
Group B Cycle and is therefore placed on the IRC-Building Committee hearing order for consideration.

2015 International Residential Code
Add new definition as follows:

 SECTION   R202   DEFINITIONS

LOCKING-TYPE TAMPER-RESISTANT CAP.  A cap that is designed to be unlocked by a
specially designed tool or key to prevent removal of the cap by means of hand-loosening or by
commonly available tools.

Reason: Section 1101.10 in IMC and (M)1411.6 in the IRC are new  sections in 2009, 2012, and the 2015 IMC and IRC
that require access ports for refrigerants be contained in a secure location or, if  located outside a locked, controlled
area, be secured w ith a tamper-resistant locking cap.

This code change w as approved to help reduce unauthorized access to refrigerants, and to help AC system
eff iciency from theft or from the accidental mixing of refrigerant gases.

Refrigerant gas theft has become increasingly problematic in recent years. Some of this is due to the rising costs of
these gases; how ever, stealing refrigerant for the act of huff ing is increasing at an alarming rate.  "Sniff ing" or
"huff ing" refrigerant gas is extremely dangerous, causing brain damage or even death. Inhalants are the fourth most
abused substance. According to the Inhalant Statistics and Reports "59% of children are aw are of friends huff ing at
age 12." In the U.S., the 2006 National Survey on Drug Use and Health found that 1.1 million youths aged 12 to 17
had used inhalants in the past year. "Sniff ing" and "huff ing" can begin at age 10 or younger.  22% of inhalant
abusers w ho died of Sudden Sniff ing Death Syndrome had no history of previous inhalant abuse—they w ere f irst-
time users.

The I-Codes reference tamper-resistance many times generically, but do not provide any direction as to how  secure
such tamper-resistant features should be. The Codes identify such protective features as sw itches, caps, locks,
receptacles, seals, covers, guards, fasteners, and secure connections that are intended to provide protection
w hich contributes to everything from building component performance to life safety. How ever, the I-Codes do not
contain specif ications as to how  secure such requirements are to be, or how  they are to be implemented and
enforced. 

Some protective features identif ied by the codes could be considered tamper-resistant, but are designed to be
removed w ith a set bit, Allen w rench, Schrader valve tool or screw driver. The use of such protective features
could be considered a deterrent in some cases, but not true prevention to a determined thief - because such
protective devices are not truly LOCKED.

Because this is a life safety matter, the code should provide a more specif ic definition of locking type tamper
resistant caps. This definition clarif ies that the cap should be an actual lock to be effective, that is, can only be
opened w ith a specially designed key by authorized personnel.  The majority of the victims of huff ing are teens and
pre-teens, many of w hom could easily tamper w ith a port cap using such readily available tools. This clarif ication of
the definition of a specially designed "lock and "key" w ill reduce theft and help to safe guard youngsters from
serious injury or death resulting from the inhalation of dangerous refrigerants.

Code change proposal did not make it into the CAH monograph.
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RB13-16 : R202-LOCKING-TYPE
TAMPER-RESISTANT CAP-
LOVELL3803

Cost Impact: Will increase the cost of construction
THIS CODE CHANGE PROPOSAL MAY HAVE A MINIMAL COST IMPACT DURING CONSTRUCTION.
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RB20-16 
IRC: R301.2. 
Proponent : T. Eric Stafford, PE, representing Institute for Business and Home Safety (testafford@charter.net) 

2015 International Residential Code 
Delete and substitute as follows: 

FIGURE R301.2 (7)  
COMPONENT AND CLADDING PRESSURE ZONES 

(Existing code figure not shown for clarity) 

For SI: 1 foot = 304.8 mm, 1 degree = 0.0175 rad. 
Note: a = 4 feet in all cases. 

Replace the code change proposal with the following.
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Revise as follows: 

TABLE R301.2 (2)  
COMPONENT AND CLADDING LOADS FOR A BUILDING WITH A MEAN ROOF HEIGHT OF 30 FEET LOCATED IN EXPOSURE B (ASD) (psf)a, b, c, d, e, f 

    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

 Flat 

and 

Gable 

Roof 0 

to 7 de-

grees 

1  10  3.6 -13.9  4.0 -15.5  4.4 -17.2  4.8  -

19.0 

 5.3  -

20.8 

 5.8  -

22.7 

 6.3 24.8  7.4 29.1  8.6 33.7  9.9 38.7 11.2 44.0  12.7 49.7 14.2  55.7 

1  20  3.3  -12.4  3.7  -13.8   4.1 -15.3 4.5  -

16.8 

 5.0  -

18.5 

 5.4  -

20.2 

5.9   -

22.0 

 7.0  -

25.8 

 8.1  -

29.9 

 9.3  -

34.4 

 10.5  -

39.1 

 11.9  -

44.1 

 13.3 -49.5  

1  50  3.0  -10.3  3.4  -11.5  3.8  -12.7 4.1  -

14.0  

4.5  -

15.4  

5.0  -

16.8  

 5.4 -

18.3  

6.3  -

21.5  

7.4  -

24.9  

8.4  -

28.6  

9.6   -

32.5 

10.8 -

36.7  

12.2  -41.2  

1  100  2.8  -8.7  3.1  -9.7  3.5  -

10.8  

3.8  -

11.9  

4.2  -

13.1  

4.6  -

14.3  

 5.0 -

15.5  

5.9  -

18.2  

6.8  -

21.2  

7.8  -

24.3  

8.9   -

27.6 

10.0  -

31.2  

11.3  -35.0  

2  10   3.6 -18.4  4.0  -20.5  4.4   -

22.7 

4.8  -

25.0  

5.3  -

27.4  

 5.8 -

30.0  

 6.3 -

32.7  

7.4  -

38.3  

8.6  -

44.5  

9.9  -

51.0  

11.2  -

58.1  

12.7  -

65.6  

14.2  -73.5  

2  20  3.3  -16.4  3.7  -18.2  4.1  -

20.2  

4.5  -

22.3  

5.0  -

24.5  

5.4  -

26.7  

5.9  -

29.1  

7.0  -

34.2  

8.1  -

39.6  

9.3  -

45.5  

10.5  -

51.8  

11.9  -

58.4  

13.3  -65.5  

2  50  3.0  -13.7  3.4  -15.3  3.8  -

16.9  

4.1  -

18.7  

4.5  -

20.5  

5.0  -

22.4  

5.4  -

24.4  

6.3  -

28.6  

7.4  -

33.2  

8.4  -

38.1  

9.6  -

43.3  

10.8  -

48.9  

12.2  -54.8  

2  100  2.8  -11.7  3.1  -13.0  3.5  -

14.5  

3.8  -

15.9  

4.2  -

17.5  

4.6  -

19.1  

5.0  -

20.8  

5.9  -

24.4  

6.8  -

28.3  

7.8  -

32.5  

8.9  -

37.0  

10.0  -

41.8  

11.3  -46.8  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

3 10 3.6  -25.0  4.0  -27.9   4.4 -

30.9  

4.8  -

34.1  

5.3  -

37.4  

5.8  -

40.9  

6.3  -

44.5  

7.4  -

52.2  

8.6  -

60.6  

9.9  -

69.6  

11.2  -

79.1  

12.7  -

89.4  

14.2  -

100.2

  

3 20 3.3  -21.0  3.7  -23.4  4.1  -

26.0  

4.5  -

28.6  

5.0  -

31.4  

5.4  -

34.4  

5.9  -

37.4  

7.0  -

43.9  

8.1  -

50.9  

9.3  -

58.4  

10.5  -

66.5  

11.9  -

75.1  

13.3  -84.2  

3  50 3.0  -15.7  3.4  -17.5  3.8  -

19.4  

4.1  -

21.4  

4.5  -

23.5  

5.0  -

25.6  

5.4  -

27.9  

6.3  -

32.8  

7.4  -

38.0  

8.4  -

43.6  

9.6  -

49.6  

10.8  -

56.0  

12.2  -62.8  

3 100 2.8  -11.7  3.1  -13.0  3.5  -

14.5  

3.8  -

15.9  

4.2  -

17.5  

4.6  -

19.1  

5.0  -

20.8  

5.9  -

24.4  

6.8  -

28.3  

7.8  -

32.5  

8.9  -

37.0  

10.0  -

41.8  

11.3  -46.8  

 Gable 

Roof > 

7 to 

20 degr

ees  

1, 2e  10 6.5   -16.2  7.3  -18.0  8.0  -

19.9 

 8.9  -

22.0 

 9.7  -

24.1 

 10.6  -

26.4 

 11.6  -

28.7 

 13.6  -

33.7 

 15.8  -

39.1 

 18.1  -

44.9 

 20.6  -

51.0 

 23.3  -

57.6 

 26.1  -64.6 

1, 2e  20  5.6  -16.2  6.3  -18.0  7.0  -

19.9  

7.7  -

22.0  

8.4  -

24.1  

9.2  -

26.4  

10.0  -

28.7  

11.7  -

33.7  

13.6  -

39.1  

15.6  -

44.9  

17.8  -

51.0  

20.1  -

57.6  

22.5   -64.6 

1, 2e  50  4.4  -9.9  5.0  -11.0  5.5  -

12.2  

6.1  -

13.4  

6.6  -

14.7  

7.3  -

16.1  

7.9  -

17.5  

9.3  -

20.6  

10.8  -

23.8  

12.3  -

27.4  

14.0  -

31.1  

15.9  -

35.2  

17.8  -39.4  

1, 2e  100  3.6  -5.0  4.0  -5.6  4.4  -6.2  4.8  -6.9  5.3  -7.5  5.8  -8.2  6.3  -9.0  7.4  -

10.5  

8.6 -

12.2  

9.9  -

14.0  

11.2  -15.9 12.7  -

18.0  

14.2  -20.2  

2n, 

2r, 

3e  

10  6.5  -23.6  7.3  -26.3  8.0  -

29.1  

8.9  -

32.1  

 9.7 -

35.2  

10.6  -

38.5  

11.6  41.9 

- 

13.6  -

49.2  

15.8  -

57.0  

18.1  -

65.4  

20.6 -

74.5  

23.3  -

84.1  

26.1  -94.2  

2016 Group B - Consolidated Monograph Updates 96



    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

2n, 

2r, 

3e  

20  5.6  -20.3  6.3  -22.7  7.0  -

25.1  

7.7  -

27.7  

8.4  -

30.4  

9.2  -

33.2  

10.0  -

36.2  

11.7  -

42.4  

13.6  -

49.2  

15.6  -

56.5  

17.8   -

64.3 

20.1  -

72.6  

22.5  -81.4  

2n, 

2r, 

3e  

50  4.4  -16.0  5.0  -17.9  5.5  -19.8 6.1  -

21.8  

6.6  -

24.0  

7.3  -

26.2  

7.9  -

28.5  

9.3 -

33.5  

10.8  -

38.8  

12.3  -

44.6  

14.0  -

50.7  

15.9  -

57.2  

17.8  -64.2  

2n, 

2r, 

3e  

100  3.6  -12.8  4.0  -14.3  4.4  -

15.8  

4.8 -

17.4  

5.3  -

19.1  

5.8  -

20.9  

6.3  -

22.8  

7.4  -

26.7  

8.6 -

31.0  

9.9  -

35.6  

11.2  -

40.5  

12.7  -

45.7  

14.2  -51.3  

3r 10  6.5 -28.0  7.3  -31.2   8.0 -

34.6  

8.9  -

38.1  

 9.7 -

41.8  

10.6  -

45.7  

11.6  -

49.8  

13.6  -

58.4  

15.8  -

67.8  

18.1  -

77.8  

 20.6 -

88.5  

23.3  -

99.9  

26.1  -

112.0

  

3r 20 5.6  -24.0  6.3  -26.7  7.0 -

29.6  

7.7  -

32.7  

8.4  -

35.9  

9.2  -

39.2  

10.0  -

42.7  

11.7  -

50.1  

13.6  -

58.1  

15.6  -

66.7  

17.8  -

75.9  

20.1  -

85.6  

22.5  -96.0  

3r  50 4.4  -18.7  5.0  -20.8  5.5  -

23.1  

6.1  -

25.4  

6.6  -

27.9  

7.3  30.5 

- 

7.9  -

33.2  

9.3  -

39.0  

10.8  -

45.2  

12.3  -

51.9  

14.0  -

59.0  

15.9 -

66.6  

17.8  -74.7  

3r 100 3.6  -14.7  4.0  -16.3  4.4  -

18.1  

4.8  -

20.0  

5.3  -

21.9  

5.8  -

24.0

0  

6.3  -

26.1  

7.4  -

30.6  

8.6  -

35.5  

9.9  -

40.8  

11.2  -

46.4  

12.7  -

52.3  

14.2  -58.7  

 Gable 1, 2e  10  6.5 -12.4  7.3 -13.9 8.0  - 8.9 - 9.7 -  10.6  -  11.6  -  13.6  -  15.8  - 18.1  -  20.6  -  23.3 - 26.1  -49.9  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

Roof > 

20 to 

27 degr

ees 

15.4 16.9  18.6  20.3 22.1 26.0 30.1 34.6  39.3 44.4  

1, 2e  20  5.6  -12.4  6.3  -13.9  7.0  -

15.4  

7.7  -

16.9  

8.4  -

18.6  

9.2  -

20.3  

10.0  -

22.1  

11.7  -

26.0  

13.6  -

30.1  

15.6  -

34.6  

17.8  -

39.3  

20.1  -

44.4  

22.5  -49.8  

1, 2e  50  4.4  -10.6  5.0  -11.8  5.5  -

13.1  

6.1  -

14.4  

6.6  -

15.8  

7.3  -

17.3  

7.9  -

18.8  

9.3  -

22.1  

10.8  -

25.6  

12.3  -

29.4  

14.0  -

33.5  

15.9  -

37.8  

17.8  -42.4  

1, 2e  100  3.6  -9.1  4.0  -10.2  4.4  -

11.3  

4.8  -

12.4  

5.3  -

13.6  

5.8  -

14.9  

6.3  -

16.2  

7.4  -

19,0  

8.6  -

22.1  

9.9  -

25.3  

11.2  -

28.8  

12.7  -

32.5  

14.2  -36.5  

2n, 

2r, 

3e   

10  6.5  -19.9  7.3  -22.1  8.0  -

24.5  

8.9  -

27.0  

9.7  -

29.7  

10.6  -

32.4  

11.6  -

35.3  

13.6  -

41.4  

15.8  -

48.0  

18.1  -

55.2  

20.6  -

62.8  

23.3  -

70.8  

26.1  -79.4  

2n, 

2r, 

3e   

20  5.6  -17.4  6.3  -19.4  7.0  -

21.5  

7.7  -

23.7  

8.4  -

26.0  

9.2  -

28.4  

10.0  -

31.0  

11.7  -

36.3  

13.6  -

42.1  

15.6  -

48.4  

17.8  -

55.0  

20.1  -

62.1  

22.5  -69.6  

2n, 

2r, 

3e   

50  4.4  -14.2  5.0  -15.8  5.5  -

17.5  

6.1  -

19.3  

6.6  -

21.1  

7.3  -

23.1  

7.9  -

25.2  

9.3  -

29.5  

10.8  -

34.2  

12.3  -

39.3  

14.0  -

44.7  

15.9  -

50.5  

17.8  -56.6  

2n, 

2r, 

3e   

100  3.6  -11.7  4.0  -13.0  4.4  -

14.5  

4.8  -

15.9  

5.3  -

17.5  

5.8  -

19.1  

6.3  -

20.8  

7.4  -

24.4  

8.6  -

28.3  

9.9  -

32.5  

11.2  -

37.0  

12.7  -

41.8  

14.2  -46.8  

3r 10 6.5  -23.6  7.3  -26.3  8.0  - 8.9  - 9.7 - 10.6  - 11.6  - 13.6  - 15.8  - 18.1  - 20.6  - 23.3  - 26.1  -94.2  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

29.1  32.1  35.2  38.5  41.9  49.2  57.0  65.4  74.5  84.1  

3r 20 5.6  -19.9  6.3  -22.1  7.0  -

24.5  

7.7  -

27.0  

8.4  -

29.7  

9.2  -

32.4  

10.0  -

35.3  

11.7  -

41.4  

13.6  -

48.0  

15.6  -

55.2  

17.8  -

62.8  

20.1  -

70.8  

22.5  -79.4  

3r  50 4.4  -14.7  5.0  -16.3  5.5  -

18.1  

6.1  -

20.0  

6.6  -

21.9  

7.3  -

24.0  

7.9  -

26.1  

9.3  -

30.6  

10.8  -

35.5  

12.3  -

40.8  

14.0  -

46.4  

15.9  -

52.3  

17.8  -58.7  

3r 100 3.6  -14.7  4.0  -16.3  4.4  -

18.1  

4.8  -

20.0  

5.3  -

21.9  

5.8  -

24.0  

6.3  -

26.1  

7.4  -

30.6  

8.6  -

35.5  

9.9  -

40.8  

11.2  -

46.4  

12.7  -

52.3  

14.2  -58.7  

 Gable 

Roof > 

27 to 

45 

degree

s  

1, 2e, 

2r 

 10  8.0 -14.7  8.9  -16.3 9.9   -

18.1 

 10.

9 

-

20.0  

 12.0  -

21.9 

 13.1  -

24.0 

14.2  -

26.1  

16.7  -

30.6  

 19.4  -

35.5 

22.2   -

40.8 

25.3  -

46.4  

28.5  -

52.3  

 32.0  -58.7 

1, 2e, 

2r  

20  7.1  -12.4  7.9  -13.9  8.8  -

15.4  

9.7  -

16.9  

10.6  -

18.6  

11.6  -

20.3  

12.6  -

22.1  

14.8  -

26.0  

17.2  -

30.1  

19.8  -

34.6  

22.5  -

39.3  

25.4  -

44.4  

28.5  -49.8  

1, 2e, 

2r  

50  5.9  -9.5  6.6  -10.6  7.3  -

11.7  

8.1  -

12.9  

8.9  -

14.2  

9.7  -

15.5  

10.5  -

16.9  

12.4  -

19.8  

14.3  -

22.9  

16.5  -

26.3  

18.7  -

30.0  

21.1  -

33.8  

23.7  -37.9  

1, 2e, 

2r  

100  5.0  -7.3  5.6  -8.1  6.2  -9.0  6.9  -9.9  7.5  -

10.8  

8.2  -

11.9  

9.0  -

12.9  

10.5  -

15.1  

12.2  -

17.6  

14.0  -

20.2  

15.9  -

22.9  

18.0  -

25.9  

20.2  -29.0  

2n, 

3r  

10  8.0  -16.2  8.9  -18.0  9.9  -

19.9  

10.

9  

-

22.0  

12.0  -

24.1  

13.1  -

26.4  

14.2  -

28.7  

16.7  -

33.7  

19.4  -

39.1  

22.2  -

44.9  

25.3  -

51.0  

28.5  -

57.6  

32.0  -64.6  

2n, 

3r  

20  7.1  -14.4  7.9  -16.1  8.8  -

17.8  

9.7  -

19.7  

10.6  -

21.6  

11.6  -

23.6  

12.6  -

25.7  

14.8  -

30.1  

17.2  -

34.9  

19.8  -

40.1  

22.5  -

45.6  

25.4  -

51.5  

28.5  -57.8  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

2n, 

3r  

50  5.9  -12.2  6.6  -13.5  7.3  -

15.0  

8.1  -

16.5  

8.9  -

18.2  

9.7  -

19.9  

10.5  -

21.6  

12.4  -

25.4  

14.3  -

29.4  

16.5  -

33.8  

18.7  -

38.4  

21.1  -

43.4  

23.7  -48.6  

2n, 

3r  

100  5.0  -10.4  5.6  -11.6  6.2  -

12.9  

6.9  -

14.2  

7.5  -

15.6  

8.2  -

17.1  

9.0  -

18.6  

10.5  -

21.8  

12.2  -

25.3  

14.0  -

29.0  

15.9  -

33.0  

18.0  -

37.3  

20.2  -41.8  

3e 10 8.0  -19.9  8.9  -22.1  9.9  -

24.5  

10.

9  

-

27.0  

12.0  -

29.7  

13.1  -

32.4  

14.2  -

35.3  

16.7  -

41.4  

19.4  -

48.0  

22.2  -

55.2  

25.3  -

62.8  

28.8  -

70.8  

32.0  -79.4  

3e 20 7.1  -17.6  7.9  -19.6  8.8  -

21.8  

9.7  -

24.0  

10.6  -

26.3  

11.6  -

28.8  

12.6  -

31.3  

14.8  -

36.8  

17.2  -

42.7  

19.8  -

49.0  

22.5  -

55.7  

25.4  -

62.9  

28.5  -70.5  

3e  50 5.9  -14.7  6.6  -16.3  7.3  -

18.1  

8.1  -

20.0  

8.9  -

21.9  

9.7  -

24.0  

10.5  -

26.1  

12.4  -

30.6  

14.3  -

35.5  

16.6  -

40.8  

18.7  -

46.4  

21.1  -

52.3  

23.7  -58.7  

3e 100 5.0  -12.4  5.6  -13.9  6.2  -

15.4  

6.9  -

16.9  

7.5  -

18.6  

8.2  -

20.3  

9.0  -

22.1  

10.5  -

26.0  

12.2  -

30.1  

14.0  -

34.6  

15.9  -

39.3  

18.0  -

44.4  

20.2  -49.8  

 Hippe

d 

Roof > 

7 to 20 

degree

sg  

 1  10  6.5 -14.7  7.3  -16.3  8.0  -

18.1 

8.9   -

20.0 

 9.7  -

21.9 

 10.6  -

24.0 

 11.6  -

26.1 

 13.6  -

30.6 

 15.8  -

35.5 

 18.1  -

40.8 

 20.6  -

46.4 

 23.3  -

52.3 

 26.1  -58.7 

1  20  5.6  -14.7  6.3  -16.3  7.0  -

18.1  

7.7  -

20.0  

8.4  -

21.9  

9.2  -

24.0  

10.0  -

26.1  

11.7  -

30.6  

13.6  -

35.5  

15.6  -

40.8  

17.8  -

46.4  

20.1  -

52.3  

22.5  -58.7  

1  50  4.4  -11.3  5.0  -12.6  5.5  -

14.0  

6.1  -

15.4  

6.6  -

16.9  

7.3  -

18.5  

7.9  -

20.2  

9.3  -

23.7  

10.8  -

27.4  

12.3  -

31.5  

14.0  -

35.8  

15.9  -

40.4  

17.8  -45.3  

1  100  3.6   -8.7 4.0  -9.7  4.4  - 4.8  - 5.3  - 5.8  - 6.3  - 7.4  - 8.6  - 9.9  - 11.2  - 12.7  - 14.2  -35.0  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

10.8  11.9  13.1  14.3  15.5  18.2  21.2  24.3  27.6  31.2  

2r  10  6.5  -19.1  7.3  -21.3  8.0  -

23.6  

8.9  -

26.0  

9.7  -

28.6  

10.6  -

31.2  

11.6  -

34.0  

13.6  -

39.9  

15.8  -

46.3  

18.1  -

53.1  

20.6  -

60.4  

23.3  -

68.2  

26.1  -76.5  

2r  20  5.6  -17.2  6.3  -19.2  7.0  -

21.3  

7.7  -

23.4  

8.4  -

25.7  

9.2  -

28.1  

10.0  -

30.6  

11.7  -

35.9  

13.6  -

41.7  

15.6  -

47.9  

17.8  -

54.4  

20.1  -

61.5  

22.5  -68.9  

2r  50  4.4  -14.7  5.0  -16.4  5.5  -

18.2  

6.1  20.0 

- 

6.6  -

22.0  

7.3  -

24.0  

7.9  -

26.1  

9.3  -

30.7  

10.8  -

35.6  

12.3  -

40.9  

14.0  -

46.5  

15.9  -

52.5  

17.8  -58.8  

2r  100  3.6  -12.8  4.0  -14.3  4.4  -

15.8  

4.8  -

17.4  

5.3  -

19.1  

5.8  -

20.9  

6.3  -

22.8  

7.4  -

26.7  

8.6  -

31.0  

9.9  -

35.6  

11.2  -

40.5  

12.7  -

45.7  

14.2  -51.3  

2e, 3 10 6.5  -20.6  7.3  -22.9  8.0  -

25.4  

8.9  -

28.0  

9.7  -

30.8  

10.6  -

33.6  

11.6  -

36.6  

13.6  -

43.0  

15.8  -

49.8  

18.1  -

57.2  

20.6  -

65.1  

23.3  -

73.5  

26.1  -82.4  

2e, 3 20 5.6  -18.5  6.3  -20.6  7.0  -

22.9  

7.7  -

25.2  

8.4  -

27.7  

9.2  -

30.3  

10.0  -

32.9  

11.7  -

38.7  

13.6  -

44.8  

15.6  -

51.5  

17.8  -

58.6  

20.1  -

66.1  

22.5  -74.1  

2e, 3  50 4.4  -15.8  5.0  -17.6  5.5  -

19.5  

6.1  -

21.5  

6.6  -

23.6  

7.3  -

25.8  

7.9  -

28.0  

9.3  -

32.9  

10.8  -

38.2  

12.3  -

43.8  

14.0  -

49.9  

15.9  -

56.3  

17.8  -63.1  

2e, 3 100 3.6  -13.7  4.0  -15.3  4.0  -

16.9  

4.8  -

18.7  

5.3  -

20.5  

5.8  -

22.4  

6.3  -

24.4  

7.4  -

28.6  

8.6  -

33.2  

9.9  -

38.1  

11.2  -

43.3  

12.7  -

48.9  

14.2  -54.8  

 Hippe

d 

 1  10  6.5  -11.7  7.3  -13.0  8.0  -

14.5 

8.9   -

15.9 

 9.7  -

17.5 

 10.6  -

19.1 

 11.6  -

20.8 

 13.6  -

24.4 

 15.8  -

28.3 

 18.1  -

32.5 

 20.6  -

37.0 

 23.3  -

41.8 

 26.1  -46.8 
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

Roof > 

20 to 

27 

degree

s  

1  20  5.6  -10.4  6.3  -11.6  7.0  -

12.8  

7.7  -

14.1  

8.4  -

15.5  

9.2  -

16.9  

10.0  -

18.4  

11.7  -

21.6  

13.6  -

25.1  

15.6  -

28.8  

17.8  -

32.8  

20.1  -

37.0  

22.5  -41.5  

1  50  4.4  -8.6  5.0  -9.6  5.5  -

10.6  

6.1  -

11.7  

6.6  -

12.8  

7.3  -

14.0  

7.9  -

15.3  

9.3  -

17.9  

10.8  -

20.8  

12.3  -

23.9  

14.0  -

27.2  

15.9  -

30.7  

17.8  -34.4  

1  100  3.6  -7.3  4.0  -8.1  4.4  -9.0  4.8  -9.9  5.3  -

10.8  

5.8  -

11.9  

6.3  -

12.9  

7.4  -

15.1  

8.6  -

17.6  

9.9  -

20.2  

11.2  -

22.9  

12.7  -

25.9  

14.2  -29.0  

2e, 

2r, 3  

10  6.5  -16.2  7.3  -18.0  8.0  -

19.9  

8.9  -

22.0  

9.7  -

24.1  

10.6  -

26.4  

11.6  -

28.7  

13.6  -

33.7  

15.8  -

39.1  

18.1  -

44.9  

20.6  -

51.0  

23.3  -

57.6  

26.1  -64.6  

2e, 

2r, 3  

20  5.6  -14.4  6.3  -16.1  7.0  -

17.8  

7.7  -

19.7  

8.4  -

21.6  

9.2  -

23.6  

10.0  -

25.7  

11.7  -

30.1  

13.6  -

34.9  

15.6  -

40.1  

17.8  -

45.6  

20.1  -

51.5  

22.5  -57.8  

2e, 

2r, 3  

50  4.4  -12.2  5.0  -13.5  5.5  -

15.0  

6.1  -

16.5  

6.6  -

18.2  

7.3  -

19.9  

7.9  -

21.6  

9.3  -

25.4  

10.8  -

29.4  

12.3  -

33.8  

14.0  -

38.4  

15.9  -

43.4  

17.8  -48.6  

2e, 

2r, 3  

100  3.6  -10.4 4.0  -11.6  4.4  -

12.9  

4.8  -

14.2  

5.3  -

15.6  

5.8  -

17.1  

6.3  -

18.6  

7.4  -

21.8  

8.6  -

25.3  

9.9  -

29.0  

11.2  -

33.0  

12.7  -

37.3  

14.2  -41.8  

 Hippe

d Roof 

> 27 to 

45 

degree

s  

1 10  6.2 -12.4  6.9 -13.9   7.7  -

15.4 

 8.5  -

16.9 

9.3   -

18.6 

10.2   -

20.3 

 11.1  -

22.1 

 13.0  -

26.0 

 15.1  -

30.1 

 17.3  -

34.6 

 19.7  -

39.3 

 22.2  -

44.4 

 24.9  -49.8 

1 20 5.4  -11.0  6.0  -12.3  6.7  -

13.6  

7.4  -

15.0  

8.1  -

16.5  

8.9  -

18.0  

9.6  -

19.6  

11.3  -

23.0  

13.1  -

26.7  

15.1  -

30.7  

17.1  -

34.9  

19.4  -

39.4  

21.7  -44.2  

1  50 4.4  -9.2  4.9  -10.2  5.4  - 5.9  - 6.5  - 7.1  - 7.7  - 9.1  - 10.5  - 12.1  - 13.8  - 15.5  - 17.4  -36.7  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

11.3  12.5  13.7  15.0  16.3  19.2  22.2  25.5  29.0  32.8  

1 100 3.6  -7.8  4.0  -8.7  4.4  -9.6  4.8  -

10.6  

5.3  -

11.6  

5.8  -

12.7  

6.3  -

13.8  

7.4  -

16.2  

8.6  -

18.8  

9.9  -

21.6  

11.2  -

24.6  

12.7  -

27.8  

14.2  -31.1  

 2e  10 6.2  -14.8  6.9  -16.5  7.7  -

18.3  

8.5  -

20.2  

9.3  -

22.1  

10.2  -

24.2  

11.1  -

26.3  

13.0  -

30.9  

15.1  -

35.9  

17.3  -

41.2  

19.7  -

46.8  

22.2  -

52.9  

24.9  -59.3  

2e  20  5.4  -11.7  6.0  -13.0  6.7  -

14.5  

7.4  -

15.9  

8.1  -

17.5  

8.9  -

19.1  

9.6  -

20.8  

11.3  -

24.4  

13.1  -

28.3  

15.1  -

32.5  

17.1  -

37.0  

19.4  -

41.8  

21.7  -46.8  

2e  50  4.4  -7.3  4.9  -8.1  5.4  -9.0  5.9  -9.9  6.5  -

10.8  

7.1  -

11.9  

7.7  -

12.9  

9.1  -

15.1  

10.5  -

17.6  

12.1  -

20.2  

13.8  -

22.9  

15.5  -

25.9  

17.4  -29.0  

2e  100  3.6  -7.3  4.0  -8.1  4.4  -9.0  4.8  -9.9  5.3  -

10.8  

5.8  -

11.9  

6.3  -

12.9  

7.4  -

15.1  

8.6  -

17.6  

9.9  -

20.2  

11.2  -

22.9  

12.7  -

25.9  

14.2  -29.0  

2r  10  6.2  -18.7  6.9  -20.9  7.7  -

23.1  

8.5  -

25.5  

9.3  -

28.0  

10.2  -

30.6  

11.1  -

33.3  

13.0  -

39.1  

15.1  -

45.4  

17.3  -

52.1  

19.7  -

59.2  

22.2  -

66.9  

24.9  -75.0  

2r  20  5.4  -15.7  6.0  -17.5  6.7  -

19.4  

7.4  -

21.4  

8.1  -

23.5  

8.9  -

25.7  

9.6  -

28.0  

11.3  -

32.8  

13.1  -

38.1  

15.1  -

43.7  

17.1  -

49.8  

19.4  -

56.2  

21.7  -63.0  

2r  50  4.4  -11.7  4.9  -13.1  5.4  -

14.5  

5.9  -

16.0  

6.5  -

17.5  

7.1  -

19.2  

7.7  -

20.9  

9.1  -

24.5  

10.5  -

28.4  

12.1  -

32.6  

13.8  -

37.1  

15.5  -

41.9  

17.4  -47.0  

2r  100  3.6  -8.7  4.0  -9.7  4.4  -

10.8  

4.8  -

11.9  

5.3  -

13.1  

5.8  -

14.3  

6.3  -

15.5  

7.4  -

18.2  

8.6  -

21.2  

9.9  -

24.3  

11.2  -

27.6  

12.7  31.2 

- 

14.2  -35.0  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

3 10 6.2  -20.0  6.9  -22.3  7.7  -

24.7  

8.5  -

27.2  

9.3  -

29.9  

10.2  -

32.7  

11.1  -

35.6  

13.0  -

41.7  

15.1  -

48.4  

17.3  -

55.6  

19.7  -

63.2  

22.2  -

71.4  

24.9  -80.0  

3 20 5.4  -15.0  6.0  -16.8  6.7  -

18.6  

7.4  -

20.5  

8.1  -

22.5  

8.9  -

24.6  

9.6  -

26.7  

11.3  -

31.4  

13.1  -

36.4  

15.1  -

41.8  

17.1  -

47.5  

19.4  -

53.7  

21.7  -60.2  

3  50 4.4  -8.7  4.9  -9.7  5.4  -

10.8  

5.9  -

11.9  

6.5  -

13.1  

7.1  -

14.3  

7.7  -

15.5  

9.1  -

18.2  

10.5  -

21.2  

12.1  -

24.3  

13.8  -

27.6  

15.5  -

31.2  

17.4  -35.0  

3 100 3.6  -8.7  4.0  -9.7  4.4  -

10.8  

4.8  -

11.9  

5.3  -

13.1  

5.8  -

14.3  

6.3  -

15.5  

7.4  -

18.2  

8.6  -

21.2  

9.9  -

24.3  

11.2  -

27.6  

12.7  -

31.2  

14.2  -35.0  

 Wall  4 10  8.7 -9.5   9.7 -10.6  10.

8  

-

11.7  

11.

9  

-

12.9  

 13.1 -

14.2  

14.3  -

15.5  

15.5  -

16.9  

18.2  -

19.8  

21.2  -

22.9  

24.3  -

26.3  

27.6  -

30.0  

31.2  -

33.8  

35.0   -37.9 

4  20 8.3  -9.1  9.3  -10.1  10.

3  

-

11.2  

11.

4  

-

12.4  

12.5  -

13.6  

13.6  -

14.8  

14.8  -

16.2  

17.4  -

19.0  

20.2  -

22.0  

23.2  -

25.3  

26.4  -

28.7  

29.8  -

32.4  

33.4  -36.4  

4  50 7.8  -8.6  8.7  -9.5  9.7  -

10.6  

10.

7  

-

11.7  

11.7  -

12.8  

12.8  -

14.0  

13.9  -

15.2  

16.3  -

17.9  

18.9  -

20.7  

21.7  -

23.8  

24.7  -

27.1  

27.9  -

30.6  

31.3  -34.3  

4  100  7.4  -8.2  8.3  -9.1  9.2  -

10.1  

10.

1  

-

11.1  

11.1  -

12.2  

12.1  -

13.3  

13.2  -

14.5  

15.5  -

17.1  

18.0  -

19.8  

20.6  -

22.7  

23.5  -

25.8  

26.5  -

29.2  

29.7  -32.7  

4  500 6.5  -7.3  7.3  -8.1  8.0  -9.0  8.9  -9.9  9.7  -

10.8  

10.6  -

11.9  

11.6  -

12.9  

13.6  -

15.1  

15.8  -

17.6  

18.1  -

20.2  

20.6  -

22.9  

23.3  -

25.9  

26.1  -29.0  

5  10 8.7  -11.7  9.7  -13.0  10. - 11. - 13.1  - 14.3  - 15.5  - 18.2  - 21.2  - 24.3  - 27.6  - 31.2  - 35.0  -46.8  
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    Zone Effec-

tive 

Wind 

Areas 

(feet2) 

Ultimate Design Wind Speed, Vult 

90 95 100 105 110 115 120 130 140 150 160 170 180 

 Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg  Pos Neg Pos Neg  Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg 

8  14.5  9  15.9  17.5  19.1  20.8  24.4  28.3  32.5  37.0  41.8  

5  20 8.3  -10.9  9.3  -12.2  10.

3  

-

13.5  

11.

4  

-

14.9  

12.5  -

16.3  

13.6  -

17.8  

14.8  -

19.4  

17.4  -

22.8  

20.2  -

26.4  

23.2  -

30.3  

26.4  -

34.5  

29.8  -

39.0  

33.4  -43.7  

5 50 7.8  -9.9  8.7  -11.0  9.7  -

12.2  

10.

7  

-

13.4  

11.7  -

14.7  

12.8  -

16.1  

13.9  -

17.5  

16.3  -

20.6  

18.9  -

23.9  

21.7  -

27.4  

24.7  -

31.2  

27.9  -

35.2  

31.3  -39.5  

5 100 7.4  -9.1  8.3  -10.1  9.2  -

11.2  

10.

1  

-

12.4  

11.1  -

13.6  

12.1  -

14.8  

13.2  -

16.1  

15.5  -

19.0  

18.0  -

22.0  

20.6  -

25.2  

23.5  -

28.7  

26.5  -

32.4  

29.7  -36.3  

5  500 6.5  -7.3  7.3  -8.1  8.0  -9.0  8.9  -9.9  9.7  -

10.8  

10.6  -

11.9  

11.6  -

12.9  

13.6  -

15.1  

15.8  -

17.6  

18.1  -

20.2  

20.6  -

22.9  

23.3  -

25.9  

26.1  -29.0  

  

  ZONE 

EFFECTIVE 

WIND AREA 

(feet2) 

ULTIMATE DESIGN WIND SPEED, VULT (mph) 

110 115 120 130 140 150 160 170 180 

Roof 0 

to 7 

degrees 

1 10 10.0 -13.0 10.0 -14.0 10.0 15.0 10.0 18.0 10.0 21.0 9.9 
-

24.0 
11.2 

-

27.0 
12.6 

-

31.0 
14.2 -35.0 

1 20 10.0 -12.0 10.0 -13.0 10.0 -5.0 10.0 17.0 10.0 20.0 9.2 
-

23.0 
10.6 

-

26.0 
11.9 

-

30.0 
13.3 -34.1 

1 50 10.0 -12.0 10.0 -13.0 10.0 
-

14.0 
10.0 

-

17.0 
10.0 

-

19.0 
8.5 

-

22.0 
10.0 

-

26.0 
10.8 

-

29.0 
12.2 -32.9 
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1 100 10.0 -11.0 10.0 -13.0 10.0 
-

14.0 
10.0 

-

16.0 
10.0 

-

19.0 
7.8 

-

22.0 
10.0 

-

25.0 
10.0 

-

28.0 
11.3 -32.0 

2 10 10.0 -21.0 10.0 -23.0 10.0 
-

26.0 
10.0 

-

30.0 
10.0 

-

35.0 
9.9 

-

40.0 
11.2 

-

46.0 
12.6 

-

52.0 
14.2 -58.7 

2 20 10.0 -19.0 10.0 -21.0 10.0 
-

23.0 
10.0 

-

27.0 
10.0 

-

31.0 
9.2 

-

36.0 
10.6 

-

41.0 
11.9 

-

46.0 
13.3 -52.4 

2 50 10.0 -16.0 10.0 -18.0 10.0 
-

19.0 
10.0 

-

23.0 
10.0 

-

26.0 
8.5 

-

30.0 
10.0 

-

34.0 
10.8 

-

39.0 
12.2 -44.1 

2 100 10.0 -14.0 10.0 -15.0 10.0 
-

16.0 
10.0 

-

19.0 
10.0 

-

22.0 
7.8 

-

26.0 
10.0 

-

30.0 
10.0 

-

33.0 
11.3 -37.9 

3 10 10.0 -33.0 10.0 -36.0 10.0 
-

39.0 
10.0 

-

46.0 
10.0 

-

53.0 
9.9 

-

61.0 
11.2 

-

69.0 
12.6 

-

78.0 
14.2 -88.3 

3 20 10.0 -27.0 10.0 -29.0 10.0 
-

32.0 
10.0 

-

38.0 
10.0 

-

44.0 
9.2 

-

50.0 
10.6 

-

57.0 
11.9 

-

65.0 
13.3 -73.1 

3 50 10.0 -19.0 10.0 -21.0 10.0 
-

23.0 
10.0 

-

27.0 
10.0 

-

32.0 
8.5 

-

36.0 
10.0 

-

41.0 
10.8 

-

47.0 
12.2 -53.1 

3 100 10.0 -14.0 10.0 -15.0 10.0 
-

16.0 
10.0 

-

19.0 
10.0 

-

22.0 
7.8 

-

26.0 
10.0 

-

30.0 
10.0 

-

33.0 
11.3 -37.9 

Roof > 

7 to 27 

degrees 

1 10 10.0 -11.0 10.0 -13.0 10.0 
-

14.0 
10.5 

-

16.0 
12.2 

-

19.0 
14.0 

-

22.0 
15.9 

-

25.0 
17.9 

-

28.0 
20.2 -32.0 

1 20 10.0 -11.0 10.0 -12.0 10.0 
-

13.0 
10.0 

-

16.0 
11.1 

-

18.0 
12.8 

-

21.0 
14.5 

-

24.0 
16.4 

-

27.0 
18.4 -31.1 

1 50 10.0 -11.0 10.0 -12.0 10.0 - 10.0 - 10.0 - 11.1 - 12.7 - 14.3 - 16.0 -29.9 
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13.0 15.0 18.0 20.0 23.0 26.0 

1 100 10.0 -10.0 10.0 -11.0 10.0 
-

12.0 
10.0 

-

15.0 
10.0 

-

17.0 
9.9 

-

20.0 
11.2 

-

22.0 
12.6 

-

25.0 
14.2 -29.0 

2 10 10.0 -20.0 10.0 -22.0 10.0 
-

24.0 
10.5 

-

29.0 
12.2 

-

33.0 
14.0 

-

38.0 
15.9 

-

44.0 
17.9 

-

49.0 
20.2 -55.8 

2 20 10.0 -19.0 10.0 -20.0 10.0 
-

22.0 
10.0 

-

26.0 
11.1 

-

31.0 
12.8 

-

35.0 
14.5 

-

40.0 
16.4 

-

45.0 
18.4 -51.2 

2 50 10.0 -16.0 10.0 -18.0 10.0 
-

20.0 
10.0 

-

23.0 
10.0 

-

27.0 
11.1 

-

31.0 
12.7 

-

35.0 
14.3 

-

40.0 
16.0 -45.4 

2 100 10.0 -15.0 10.0 -16.0 10.0 
-

18.0 
10.0 

-

21.0 
10.0 

-

24.0 
9.9 

-

28.0 
11.2 

-

32.0 
12.6 

-

36.0 
14.2 -40.9 

3 10 10.0 -30.0 10.0 -33.0 10.0 
-

36.0 
10.5 

-

43.0 
12.2 

-

49.0 
14.0 

-

57.0 
15.9 

-

65.0 
17.9 

-

73.0 
20.2 -82.4 

3 20 10.0 -28.0 10.0 -31.0 10.0 
-

34.0 
10.0 

-

40.0 
11.1 

-

46.0 
12.8 

-

53.0 
14.5 

-

60.0 
16.4 

-

68.0 
18.4 -77.0 

3 50 10.0 -26.0 10.0 -28.0 10.0 
-

31.0 
10.0 

-

36.0 
10.0 

-

42.0 
11.1 

-

48.0 
12.7 

-

55.0 
14.3 

-

62.0 
16.0 -69.9 

3 100 10.0 -24.0 10.0 -26.0 10.0 
-

28.0 
10.0 

-

33.0 
10.0 

-

39.0 
9.9 

-

44.0 
11.2 

-

51.0 
12.6 

-

57.0 
14.2 -64.6 

Roof > 

27 to 45 

degrees 

1 10 11.9 -13.0 13.1 -14.0 14.2 
-

15.0 
16.7 

-

18.0 
19.4 

-

21.0 
22.2 

-

24.0 
25.3 

-

27.0 
28.5 

-

31.0 
32.0 -35.0 

1 20 11.6 -12.0 12.7 -13.0 13.8 
-

14.0 
16.2 

-

17.0 
18.8 

-

20.0 
21.6 

-

23.0 
24.6 

-

26.0 
27.7 

-

29.0 
31.1 -33.2 
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1 50 11.2 -11.0 12.2 -12.0 13.3 
-

13.0 
15.6 

-

16.0 
18.1 

-

18.0 
20.8 

-

21.0 
23.6 

-

24.0 
26.7 

-

27.0 
29.9 -30.8 

1 100 10.9 -10.0 11.9 -11.0 12.9 
-

12.0 
15.1 

-

15.0 
17.6 

-

17.0 
20.2 

-

20.0 
22.9 

-

22.0 
25.9 

-

25.0 
29.0 -29.0 

2 10 11.9 -15.0 13.1 -16.0 14.2 
-

18.0 
16.7 

-

21.0 
19.4 

-

24.0 
22.2 

-

28.0 
25.3 

-

32.0 
28.5 

-

36.0 
32.0 -40.9 

2 20 11.6 -14.0 12.7 -16.0 13.8 
-

17.0 
16.2 

-

20.0 
18.8 

-

23.0 
21.6 

-

27.0 
24.6 

-

30.0 
27.7 

-

34.0 
31.1 -39.1 

2 50 11.2 -13.0 12.2 -15.0 13.3 
-

16.0 
15.6 

-

19.0 
18.1 

-

22.0 
20.8 

-

25.0 
23.6 

-

29.0 
26.7 

-

32.0 
29.9 -36.8 

2 100 10.9 -13.0 11.9 -14.0 12.9 
-

15.0 
15.1 

-

18.0 
17.6 

-

21.0 
20.2 

-

24.0 
22.9 

-

27.0 
25.9 

-

31.0 
29.0 -35.0 

3 10 11.9 -15.0 13.1 -16.0 14.2 
-

18.0 
16.7 

-

21.0 
19.4 

-

24.0 
22.2 

-

28.0 
25.3 

-

32.0 
28.5 

-

36.0 
32.0 -40.9 

3 20 11.6 -14.0 12.7 -16.0 13.8 
-

17.0 
16.2 

-

20.0 
18.8 

-

23.0 
21.6 

-

27.0 
24.6 

-

30.0 
27.7 

-

34.0 
31.1 -39.1 

3 50 11.2 -13.0 12.2 -15.0 13.3 
-

16.0 
15.6 

-

19.0 
18.1 

-

22.0 
20.8 

-

25.0 
23.6 

-

29.0 
26.7 

-

32.0 
29.9 -36.8 

3 100 10.9 -13.0 11.9 -14.0 12.9 
-

15.0 
15.1 

-

18.0 
17.6 

-

21.0 
20.2 

-

24.0 
22.9 

-

27.0 
25.9 

-

31.0 
29.0 -35.0 

Wall 

4 10 13.1 -14.0 14.3 -15.0 15.5 
-

16.0 
18.2 

-

19.0 
21.2 

-

22.0 
24.3 

-

26.0 
27.7 

-

30.0 
31.2 

-

33.0 
35.0 -37.9 

4 20 12.5 -13.0 13.6 -14.0 14.8 - 17.4 - 20.2 - 23.2 - 26.4 - 29.7 - 33.4 -36.4 
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16.0 19.0 22.0 25.0 28.0 32.0 

4 50 11.7 -12.0 12.8 -14.0 13.9 
-

15.0 
16.3 

-

17.0 
19.0 

-

20.0 
21.7 

-

23.0 
24.7 

-

27.0 
27.9 

-

30.0 
31.3 -34.3 

4 100 11.1 -12.0 12.1 -13.0 13.2 
-

14.0 
15.5 

-

17.0 
18.0 

-

19.0 
20.6 

-

22.0 
23.5 

-

25.0 
26.5 

-

29.0 
29.8 32.7 

4 500 10.0 -10.0 10.6 -11.0 11.6 
-

12.0 
13.6 

-

15.0 
15.8 

-

17.0 
18.1 

-

20.0 
20.6 

-

22.0 
23.2 

-

25.0 
26.1 -29.0 

5 10 13.1 -17.0 14.3 -19.0 15.5 
-

20.0 
18.2 

-

24.0 
21.2 

-

28.0 
24.3 

-

32.0 
27.7 

-

37.0 
31.2 

-

41.0 
35.0 -46.8 

5 20 12.5 -16.0 13.6 -17.0 14.8 
-

19.0 
17.4 

-

22.0 
20.2 

-

26.0 
23.2 

-

30.0 
26.4 

-

34.0 
29.7 

-

39.0 
33.4 -43.7 

5 50 11.7 -14.0 12.8 -16.0 13.9 
-

17.0 
16.3 

-

20.0 
19.0 

-

23.0 
21.7 

-

27.0 
24.7 

-

31.0 
27.9 

-

35.0 
31.3 -39.5 

5 100 11.1 -13.0 12.1 -14.0 13.2 
-

16.0 
15.5 

-

19.0 
18.0 

-

22.0 
20.6 

-

25.0 
23.5 

-

28.0 
26.5 

-

32.0 
29.8 -36.4 

5 500 10.0 -10.0 10.6 -11.0 11.6 
-

12.0 
13.6 

-

15.0 
15.8 

-

17.0 
18.1 

-

20.0 
20.6 

-

22.0 
23.2 

-

25.0 
26.1 -29.0 

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m 2 , 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa. 

a.    The effective wind area shall be equal to the span length multiplied by an effective width. This width shall be permitted to be not less than one-third the span length. For cladding fasteners, the effective wind area shall 
not be greater than the area that is tributary to an individual fastener. 

b.    For effective areas between those given, the load shall be interpolated or the load associated with the lower effective area shall be used. 

c.    Table values shall be adjusted for height and exposure by multiplying by the adjustment coefficient in Table R301.2(3). 

d.    See Figure R301.2(7) for location of zones. 

e.    Plus and minus signs signify pressures acting toward and away from the building surfaces. 
f.  Positive and negative design wind pressures shall not be less than 10 psf.  
g.  Where the ratio of the building mean roof height to the building length or width is less than 0.8, uplift loads are allowed to be calculated in accordance with ASCE 7. 
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TABLE R301.2 (3)  
HEIGHT AND EXPOSURE ADJUSTMENT COEFFICIENTS FOR TABLE R301.2(2) 

 MEAN ROOF HEIGHT 

EXPOSURE 

B C D 

15 0.821.00 1.21 1.47 

20 0.891.00 1.29 1.55 

25 0.941.00 1.35 1.61 

30 1.00 1.40 1.66 

35 1.05 1.45 1.70 

40 1.09 1.49 1.74 

45 1.12 1.53 1.78 

50 1.16 1.56 1.81 

55 1.19 1.59 1.84 

60 1.22 1.62 1.87 
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Delete and substitute as follows: 

FIGURE R301.2(4)A  
A ULTIMATE DESIGN WIND SPEEDS 

 
(Existing code figure not shown for clarity) 

 

Reason: This proposal coordinates the wind design criteria in the IRC with the soon to be published 2016 Edition of ASCE 7. As of the submission date of this code change proposal, the ASCE 
7 Standards Committee has completed the committee balloting on the technical changes.  The document designated ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and 
Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public Comment Hearing for Group B in October 2016.  Any person interested in obtaining a 
public comment copy of ASCE 7-16 may do so by contacting James Neckel at ASCE (jneckel@asce.org). 
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There are two primary proposed changes to the IRC for coordination with the revised wind loading criteria in ASCE 7-16 - new basic wind speed map for Risk Category II buildings and revised 
roof component and cladding loads for buildings with mean roof heights less than or equal to 60 feet.  In ASCE 7-16, wind speeds in non-hurricane prone areas of the contiguous United States 
have been revised using contours to better reflect regional variations in the extreme wind  climate. Point values are provided to aid interpolation, in a style similar to that used in the ASCE 7 
seismic hazard maps.  Summaries of the data and methods used to estimate both the non-hurricane and hurricane wind speeds are provided in the commentary to Chapter 26 in ASCE 7-
16.  The wind speeds in the hurricane-prone region have not changed from ASCE 7-10.  Revised Figure R301.2(4)A reflects the wind speed map in ASCE 7-16 for Risk Category II buildings. 
The simplified component and cladding loads in Table R301.2(2) are proposed to be revised for correlation with the new roof component and cladding loads for buildings with mean roof heights 
less than or equal to 60 feet.  The roof zones and pressure coefficients in Figure 30.4-2 (Figures 30.4-2A through 30.4-2I) have been revised based on an analysis of an extensive wind tunnel 
database.  All source data used in the study are publicly accessible through the National Institute of Standards and Technology's website.   Compared to previous versions of ASCE 7, the 
pressure coefficients have been increased, and are now more consistent with coefficients for buildings higher than 60 ft. Roof zone sizes are also modified from those of earlier versions in order 
to minimize the increase of pressure coefficients in zones 1 and 2. The data indicate that for these low-rise buildings, the size of the roof zones depend primarily on the building height, h.  The 
GCp values given in Figures 30.4-2A through 30.4-2I are associated with wind tunnel tests performed in both Exposures B and C.   For Figure 30.4-2A, the coefficients apply equally to Exposure 
B and C, based on wind tunnel data that show insignificant differences in (GCp) for Exposures B and C. Consequently, the truncation for Kz in Table 30.3-1 of ASCE 7-10 is not required for 
buildings below 30 ft, and the lower Kz values may be used as shown revised in Figure R301.2(3) of the IRC. 
 

Cost Impact: Will increase the cost of construction 
Component and cladding loads for roofs on buildings with mean roof heights less than or equal to 60 feet are higher for some roof slopes and zones than similar roof slopes and zones in Table 
R301.2(2) in the 2015 IRC.  Construction costs will increase for roofing products and decking for some areas of the country. 
As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee balloting on the technical changes.  The document designated ASCE 7 
Minimum Design Loads and Associated Criteria for Buildings and Other Structures is expected to be completed, published, and available for purchase prior to the ICC Public Comment Hearing 
for Group B in October 2016.  Any person interested in obtaining a public comment copy of ASCE 7-16 may do so by contacting James Neckel at ASCE (jneckel@asce.org). 
 

RB20-16 : R301.2-STAFFORD12555 
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RB112-16 : R311.7.11-
KRANZ11200

RB112-16
IRC: R311.7.11, R311.7.12.
Proponent : Lee Kranz, City of Bellevue, WA, representing Washington Association of Building Officials
Technical Code Development Committee (lkranz@bellevuewa.gov)

2015 International Residential Code
Revise as follows:

R311.7.11 Alternating tread devices. Alternating tread devices shall not be used as an element
of a means of egress. Alternating tread devices shall be permitted provided that the required
means of egress stairway or ramp serves the same space at each adjoining level or where a
means of egress is not required. The clear width at and below the handrails shall be not less than
20 inches (508 mm).

Exception: Alternating tread devices are allowed to be used as an element of a means of
egress for lofts, mezzanines, and similar areas of 200 gross square feet or less and not
providing exclusive access to a kitchen or bathroom. 

R311.7.12 Ships ladders. Ships ladders shall not be used as an element of a means of egress.
Ships ladders shall be permitted provided that a required means of egress stairway or ramp
serves the same space at each adjoining level or where a means of egress is not required. The
clear width at and below the handrails shall be not less than 20 inches.

Exception: Ships ladders are allowed to be used as an element of a means of egress for
lofts, mezzanines, and similar areas of 200 gross square feet or less and not providing
exclusive access to a kitchen or bathroom.

Reason: It is not uncommon to see small lofts or mezzanines in single family dw elling units.  Providing a full stairw ay
to these areas is oneroues because the required f loor area for the stairw ay may signif icantly reduce the usable
square footage in the house.  There is a grow ing popularity for so-called tiny houses and other smaller residences.
This code change w ould provide a legal and safe w ay to access a small loft area typically provided for these
homes.  The proposal includes an exclusion for kitchens and bathrooms w here the only access is via the alternating
tread device or ships ladder.  This is done to ensure that access to and egress from these facilities w ill be via a
normal stair or from the main f loor of the dw elling unit.  

Cost Impact: Will not increase the cost of construction
If this code change is approved it w ill low er the cost of construction and save space w ithin the dw elling unit.

Replace the code change proposal with the following.

2016 Group B - Consolidated Monograph Updates 113



RB207-16 
IRC: R507, R507.3 (New), R507.3.1 (New), R507.3.2 (New), TABLE R507.3.1 (New). 
Proponent : Charles Bajnai, representing Deck Code Coalition and Chesterfield County, VA; and North American Deck and Railing Association 
(NADRA)  (bajnaic@chesterfield.gov) 

2015 International Residential Code 
SECTION R507 EXTERIOR DECKS 

R507.3  FOOTINGS. Decks shall be supported on concrete footings or other approved structural systems designed to 
accommodate all loads according to Section R301. 

R507.3.1  Minimum size. The minimum size of concrete footings shall be in accordance with Table R507.3.1, based on the 
tributary area and allowable soil bearing pressure in accordance with Table R401.4.1.   

R507.3.2  Minimum depth. Deck footings shall extend below the frost line specified in Table R301.2(1) in accordance with 
Section R403.1.4.1. 

TABLE TA BLE R507.3.1 
MINIMUM FOOTING SIZE FOR DECKS 

MINIMUM FOOTING SIZE FOR DECKS a,c,d (sqft)

LIVE OR  

GROUND 

SNOW 

LOAD b

(psf) 

TRIBUTARY  

AREA 

(sqft) 

 1500 2000  2500   ≥3000 

 Side 

of a  

square 

footing 

(in) 

 Diameter 

of a 

round 

footing 

(in) 

T hickness 

(in) 

 Side 

of a 

square 

footing 

(in) 

Diameter 

of a 

round 

footing 

(in)  

T hickness 

(in)  

Side of 

a  

square 

footing 

(in) 

Diameter  

of a 

round 

footing 

(in)  

Thickness 

(in)  

 Side 

of a 

square 

footing 

(in)  

Diameter  

of a 

round 

footing 

(in)  

T hickness 

(in)  

40 

 20 12   14 6   12  14 6 12  14  6  12 14 6 

 40 14 16 6   12  14 6 12  14   6  12 14 6 

 60 17   19 6  15 17 6  13  15  6  12  14 6 

 80 20  22  7   17  19 6  15  17  6  14  16 6 

 100  22  25 8  19  21  6 17   19  6  15 17 6 

 120  24  27  9 21  23  7  19 21   6 17  19 6 

 140  26  29  10  22  25  8  20 23   7  18  21 6 

 160 28  31  11   24  27  9 21   24  8  20 22  7 

50   20 12 14 6  12  14  6 12  14  6  12 14 6 

40  15  17  6 13  15  6  12  14  6 12 14 6 

 60  19  21  6 16  18  6  14  16  6 13 15 6 

 80  21  24  8 19 21  6  17  19  6 15 17 6 

Replace the code change proposal with the following.
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 100  24  27  9 21  23 7 19  21   6 17 19 6 

 120  26  30  10  23 26 8  20  23  7  19 21 6 

 140  28  32  11  25 28 9 22  25   8 20 23 7 

 160  30  34  12  26  30  10 24   27  9 21 24 8 

60 

 20 12   14  6  12 14 6 12  14   6 12  14 6 

 40  16  19  6  14  16 6 13   14  6  12 14 6 

 60 20   23  7  17  20 6 16   18  6 14 16 6 

 80 23   26  9 20 23 7 18   20  6 16 19 6 

 100 26   29  10 22 25 8 20  23  7  18 21 6 

 120  28  32  11  25  28  9  22  25  8  20  23  7 

 140  31  35  12  27  30  10  24  27  9  22  24  8 

 160  33  37  13  28  32  11  25  29  10  23  26  9 

70 

 20  12  14  6  12  14  6  12  14  6  12  14  6 

 40  18  20  6  15  17  6  14  15  6  12  14  6 

 60  21  24  8  19  21  6  17  19  6  15  17  6 

 80  25  28  9  21  24  8  19  22  7  18  20  6 

 100  28  31  11  24  27  9  21  24  8  20  22  7 

120 30 34 12 26 30 10 24 27 9 21 24 8 

140 33 37 13 28 32 11 25 29 10 23 26 9 

160 35 40 15 30 34 12 27 31 11 25 28 9 

a. Interpolation permitted, extrapolation not permitted
b. Based on highest load case: Dead + Live or Dead + Snow
c. Assumes minimum square footing to be 12” x 12” x 6” for 6x6 post.
d. If the support is a brick or cmu pier, the footing shall have a minimum 2” projection on all sides.
e. Area, in square feet, of deck surface supported by post and footing.

Reason: 
WHAT: This code change provides prescriptive language and a table for determining the minimum size and depth of deck footings based on tributary area, live 

load and soil bearing pressure. It provides the size based on either square or cylindrical footings. 

WHY: The current code does not address footing size and depth. The information has to be gleaned out of Chapters 3 and 4. The Deck Code Coalition (DCC) 
thought a prescriptive table would be easier for deck builders – especially for homeowners who would not know how to calculate the size based on live load and 
soil's load bearing pressure. 
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Example: 

Based on a typical 12'x 12" deck with two posts away from the house 

and a 40 psf live/snow load, 

and 2000 psf soil bearing pressure: 

Tributary area = (1/4) x 12' x 12' = 36 sqft.@ 2000 psf 

Table says footing to be 12" x 12" x 6" (square) or 14" diameter (cylinder) 

The Deck Code Coalition (DCC) is a diverse group of stakeholders, including building officials, industry associations, product manufacturers, design professionals, 
and academia who have worked since the 2012 IRC code development cycle in an effort to consolidate and improve deck construction methods from across the 
country. 

Our goals are threefold: 

1. Consolidate existing code scattered throughout the IRC under the newly expanded Section R507. Being able to easily locate all deck related
code provisions in one section equally serves the builder, code official and design professional to a safer, code-conforming deck. 

2. Create realistic, fact-based, prescriptive solutions to fill critical gaps in the current deck code. Many parts of existing deck code rely on
subjective interpretations by the reader leading to an inconsistent approach to meeting minimum code. 

3. Maintain and promote a safer deck structure without unduly burdening the builder. In all cases the DCC want to offer safe minimum requirements
without stifling the creativity of the design professional or builder.

Cost Impact Will not increase the cost of construction 
If deck footings were correctly sized in the past, there will not be a cost increase based on this table. 

RB207-16 : R507.3 (NEW)-BAJNAI11599 
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RB345-16 RB344-16 
IRC: R905.11.2, R905.14.3, R905.15.2, R905.9.2 

Proponent : Jason Wilen AIA CDT RRO, National Roofing Contractors Association (NRCA), 
representing National Roofing Contractors Association (NRCA) (jwilen@nrca.net)

Correction made to the code change number.
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RB376-16
IRC: R703.8.4.
Proponent : Charles Clark, Jr, representing Masonry Alliance for Codes and Standards (Brick Industry
Association) (cclark@bia.org)

2015 International Residential Code

TABLE R703.8.4 
TIE ATTACHMENT AND AIRSPACE REQUIREMENTS

BACKING AND TIE MINIMUM TIE MINIMUM TIE FASTENERa AIRSPACEc

Wood stud backing

with 

corrugated sheet metal

22 U.S. gage 

(0.0299 in.) × 7 /8 in.

wide

8d common nail b

(21 /2 in. × 0.131 in.)

Nominal 1 in. between sheathing and

v eneer

Wood stud backing

with metal strand wire

W1.7 (No. 9 U.S. gage;

0.148 in.) with hook

embedded in mortar

joint

8d common nail b(21 /2 in.

× 0.131 in.)

Minimum nominal 1

in. between

sheathing and

v eneer

Maximum 41 /2 in.

between backing

and v eneer

Cold-f ormed steel stud

backing with adjustable

metal strand wire

W1.7 (No. 9 U.S. gage;

0.148 in.) with hook

embedded in mortar

joint

No. 10 screw extending

through the steel f raming a

minimum of  three exposed

threads

Minimum nominal 1

in. between

sheathing and

v eneer

Maximum 41 /2 in.

between backing

and v eneer

For SI: 1 inch = 25.4 mm.

a. In Seismic Design Category  D 0 , D 1 or D 2 , the minimum tie f astener shall be an 8d ring-shank nail (2 1 / 2 in. × 0.131 in.) or
a No. 10 screw extending through the steel f raming a minimum of  three exposed threads.

b. All f asteners shall hav e rust-inhibitiv e coating suitable f or the installation in which they  are being used, or be manuf actured
f rom material not susceptible to corrosion.
c. An airspace that prov ides drainage shall be permitted to contain mortar f rom construction.

Reason: This code change is intended to acknow ledge that the airspace behind a w ell-constructed, code-compliant
brick veneer w ill never be completely devoid of mortar.  No matter how  careful an experienced, seasoned mason is
in constructing the veneer, some small amount of mrotar from construction w ill be found in the airspace.  Such an
airspace, along w ith code-mandated w ater-resistant barrier, f lashing and w eep holes, has long provided a proven
drainage system to keep the backing and interior dry and to direct w ater to the exterior.  This is evidenced by the
many brick veneer buildings that have performed w ell and have not experienced any interior w ater issues even
though they undoubtedly have some mortar in their airspace.
Historically, architects, engineers, building code off icials and building ow ners have readily-recognized the differnece
betw een a brick veneer w ith a code-compliant airspace and one that w as not.  How ever, in the litigious society that
w e now  f ind ourselves living in, the airspaces of some brick veneer buildings that previously w ould have been
deemed acceptable are now  called into question w ell after the buildings have been occupied even though the
buildings are not experiencing any w ater damage or drainage issues associated w itht he brick veneer w all system. 
This clarif ication to teh code is proposed to acknow ledge that the airspace may contain some mortar from

Code change proposal did not make it into the CAH monograph.
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RB376-16 : TABLE R703.8.4-
CLARK13125

construction as long as it provides drainage.

Cost Impact: Will not increase the cost of construction
This code change proposal is a clarif ication of the existing code language. It is intended to acknow ledge and reflect
more closely the common practice used in the f ield for the construction of anchored stone and masonry veneer
construction. As such, there should be no cost impact.
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WUIC6-16 
IWUIC: 505.5 

Proponent :  David Tyree, representing American Wood Council (dtyree@awc.org) 

2015 International Wildland-Urban Interface Code 
Reference standards type: This reference standard is new to the ICC Code Books 
Add new standard(s) as follows: 

ASTM E2707-15 Standard Test Method for Determining Fire Penetration of Exterior W all 
Assemblies Using a Direct Flame Impingement Exposure

Correction made to the Referenced Standard.
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