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Figure 2a - Aggregate scoured from the roof of the first story section of this high school building in Georgia during a tornado
(above) likely broke the windows on the adjacent taller section of the same building (below).

Source: FEMA Mitigation Assessment Team

Figure 2b - Aggregate scoured from the roof of the first story section of this high school building in Georgia during a
tornado likely broke the windows on the adjacent taller section of the same building.

Source: FEMA Mitigation Assessment Team
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Figure 3 - Glazing damage at a hospital in Greensburg Kansas following a tornado in 2007. The craters shown in the right
center pane and at the vehicle windshield were caused by the large aggregate blown from the ballasted single-ply membranes
(FEMA2012).
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Figure 4 - Shelter Designh Wind Speeds for Tornadoes - Source ICC 500-2014, International Code Council.

The ICC Building Code Action Committee (BCAC) is a co-proponent of this proposal. BCAC was 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 were numerous Working Group meetings and conference calls for
the current code development cycle, which included members of the committee as well as any interested party to discuss and
debate the proposed changes. Related documentation and reports are posted on the BCAC website at: BCAC
(http://www.iccsafe.org/codes-tech-support/codes/code-development-process/building-code-action-committee-bcac/)
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Cost Impact: Will increase the cost of construction

Avariety of other types of roof systems are available for use on roofs of Category Il and IV buildings located in the 250 mph
area on Figure 304.2(1) of ICC 500. These alternative systems may or may not cost more than an aggregate surfaced or a
ballasted roof system.

$22-16 : 1504.9
(NEW)-
KULIK10961

Public Hearing Results

Committee Action: Disapproved

Committee Reason: The committee beleives it does not make sense to restrict aggregate on roofs, using wind speed criteria that
has not been used used in the design of the building.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:

Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com) requests Approve as Modified by this Public Comment.

2016 ICC PUBLIC COMMENT AGENDA Page 2172


https://www.fema.gov/media-library/assets/documents/905
https://www.fema.gov/media-library/assets/documents/10672
http://www.fema.gov/media-library/assets/documents/5264?id=1986
http://www.fema.gov/media-library/assets/documents/25810
http://www.nist.gov/customcf/get_pdf.cfm?pub_id=908281
http://dx.doi.org/10.6028/NIST.NCSTAR.3

Modify as Follows:

2015 International Building Code

1504.9 Surfacing and ballast materials in tornado-prone regions. Aggregate shall not be used as surfacing for roof
coverings and aggregate, gravel or stone shall not be used as ballast on the roof of a Risk-Categery-#-eri-building located in
areas where the wind speed is 250 MPH in accordance with Figure 304.2(1) of ICC 500.

Commenter's Reason: There was discussion among the Structural Committee during the 2018 IBC Code Development
Hearings about the possibility of aggregate ballast, blown off of adjacent buildings of any Risk Category damaging a Risk
Category Il or IV building. While aggregate has been blown off of a building, and damaged the same building, it is also the case
that aggregate ballast has been lifted from buildings, become airborne and damaged buildings downstream.

The proponent took the following photographs of glazing damage in New Orleans after Hurricane Katrina. The glazing damage
in both of these buildings was caused by airborne gravel from adjacent, or nearby buildings.

[Add Photo 1 here]

New Orleans Hyatt Hotel: Gravel was removed from the hotel rooms and the windows were sealed with the white panels. The
hotel finally reopened a year or so ago.

[Add Photo 2 here]

New Orleans Shopping Center Office Tower: Some unbroken windows had several "bullseye" fractures caused by gravel
impacts that had not yet fractured the glazing. There were small piles of gravel at the base of the building which had struck the
building, but had not yet broken windows. The proponent believes that after a sufficient number of "bullseye" damaging
impacts, the glazing finally gives way.

The proponent freely admits that this is hurricane and not tornado damage, but the photographs from S22-16 clearly show
glazing damage from tornados.

The Structural Engineers Association of Kansas and Missouri prepared a reconnaissance report after the May 22, 2011 Joplin,
Missouri Tornado.
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One of their recommendations was:

9) Codes should prohibit the use of ballasted roofs with rock or crushed stone in all construction for tornado
prone areas.

During high wind tornado events, loose roof ballast (gravel) is proven to be ineffective at preventing roof blow-off. This is
noted during both hurricanes and tornadoes. Roof ballast often becomes airborne debris which typically destroys glazing
systems and other brittle exterior finishes. This debris can injure innocent people. As noted above, during the inspection of
the roofs at St. John's Medical Center, the ballast of the roof was shifted into piles, was blown into the glass, broke the
facade and landed in many of the rooms on the west side of the building, ineffectively holding the roof membrane in place,
while potentially overloading other structural portions of the roof. Many hurricane prone regions of the country have
enforced codes restricting the use of them, based on the same determinations as mentioned above.

While S22 didn't go that far, it is certainly a step in the right direction.

Bibliography: Structural Engineers Association of Kansas and Missouri Report “Investigations and Recommendations based
on the May 22, 2011Joplin, Missouri Tornado"

Public Comment 2:

Proponent : Edward Kulik, representing Building Code Action Committee (bcac@iccsafe.org); Marc Levitan
(marc.levitan@nist.gov) requests Approve as Modified by this Public Comment.

Modify as Follows:

2015 International Building Code

1504.9 Surfacing and ballast materials in tornado-prone regions. Aggregate shall not be used as surfacing for roof
coverings and aggregate, gravel or stone shall not be used as ballast on the roof of a Risk Category Ill or IV building located in
areas-where-the region having the greatest wind speed is256-MPH- _in aceerdanece-with- _Figure 304.2(1) of ICC 500.

Commenter's Reason: The Committee Reason for disapproval states:
"The committee believes it does not make sense to restrict aggregate on roofs, using wind speed criteria that has not been
used in the design of the building.”

The committee is incorrect in its understanding of the intent of this proposal.

The 250 mph wind speed zone on the ICC 500 map referenced in the code change proposal (see Figure 4) is ONLY used to
geographically locate the most severe tornado-prone region of the US. We could have alternately used a map of tornado
prone parts of the US developed using National Oceanic and Atmospheric Administration (NOAA) tornado climate data, and
based on tornado occurrence rates instead of estimated maximum tornado wind speeds. For convenience, we instead chose
to use a tornado hazard map that is already referenced in the IBC and delineates a similar region.

The intent of this code change is to reduce the windborne debris hazard, particularly to glazed openings, in tornado prone parts
of the country, which is the same rationale behind the existing prohibition for aggregate in hurricane prone regions (IBC 2015
Section 1504.8). As described in more detail later in the reason statement, even a modest size aggregate surfaced or
ballasted roof contains millions of potential windborne missiles, which have been documented to significantly contribute to
building damage and injuries.

This proposal will have a small impact on the cost of construction. A variety of other types of roof systems are available for use
on the roofs of Risk Category lll and IV buildings in the tornado-prone region. These alternative systems may or may not cost
more than aggregate-surfaced or ballasted roof systems.

The Applied Economics Office in the Engineering Laboratory at the National Institute of Standards and Technology conducted a
study to determine the impacts of this proposal. This code change would only affect a comparatively small number of future
roofs on Risk Category Il and IV buildings in the tornado-prone region, which consists of all of lowa, Missouri, Arkansas, lllinois,
Indiana, Ohio, and parts of the surrounding states (see Figure 4), which could otherwise have built-up or ballasted EPDM roofs.
This is estimated to be just 0.1% of all roof construction in the US, based on analysis of information from the National Roofing
Contractors Association Annual Market Survey (NRCA 2016), EPDM Roofing Association (EPDMRA 2016), and building stock
data (FEMA, 2000) from Hazus (assuming the distribution of building occupancy types for new construction follows the
distribution for the existing building stock).

For comparison, the existing prohibition on aggregate-surfaced and ballasted roofs of all Risk Category buildings in hurricane
prone regions (Section 1508 of IBC 2015) impacts about 4.6 times more buildings than the number of buildings potentially
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impacted by this code change proposal.

Within the defined tornado prone region, roof construction on an estimated 0.2% of all buildings would potentially be affected.
References

Federal Emergency Management Administration (2009). HAZUS-MH MR4. Version 1.4. http://www.fema.gov/hazus.

National Roofing Contractors Association (2015). 2014-2015 NRCA Market Survey.

EPDM Roofing Association. Why EPDM? - Standard Attributes. Retrieved July 25, 2016 from http://www.epdmroofs.org/what-is-
epdm/why-epdm/standard-attributes.

S22-16
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S23-16
IBC: , 1504.9 (New), 202 (New).
Proposed Change as Submitted

Proponent : Jonathan Roberts, representing UL LLC (jonathan.roberts@ul.com)

2015 International Building Code
Add new definition as follows:

SECTION 202 DEFINITIONS

MODERATE HAIL EXPOSURE. One or more hail days with hail diameters greater than 1.5 in (38 mm) in a 20 year period.

SECTION 202 DEFINITIONS

SEVERE HAIL EXPOSURE. One or more hail days with hail diameters greater than 2.0 in (50 mm) in a 20 year period.

Add new text as follows:

1504.9 Roof coverings subject to hail exposure. Roof coverings installed in regions with moderate hail exposure shall be
listed and labeled as Class 3. Roof coverings installed in regions with severe hail exposure shall be listed and labeled as
Class 4. Roof coverings on a slope greater than 2:12 shall be tested in accordance with UL2218. Roof coverings on a slope of
2:12 or less shall be tested in accordance with procedures adapted from UL 2218.

Reference standards type:
Add new standard(s) as follows:

UL 2218-2010 Impact Resistance of Prepared Roof Covering Materials, with revisions through May 1, 2012

Reason: This new code section would require roof covering materials to have increased impact resistance in areas where
there is moderate or severe hail exposure. Requiring this added level of resiliency in roof coverings reduces the frequency of
replacement or repair due to hail damage and will help to reduce the negative potential impacts on the built environment and
the building owners overall. Several companies currently have listings for products for both steep slope and low slope roof
applications. Although the scope of UL 2218 is applicable to steep slope roofs, a limitation in the scope of the standard, the UL
2218 testing method when adapted is appropriate to use as testing method for materials applied to for low slope roofs as well.

Cost Impact: Will increase the cost of construction
Initial cost would increase. In many cases, replacement costs can be avoided, netting a decrease in life cycle cost.

Analysis: Areview of the standard(s) proposed for inclusion in the code, UL 2218, with regard to the ICC criteria for referenced
standards (Section 3.6 of CP#28) will be posted on the ICC website on or before April 1, 2016.

$23-16 : 1504.9
(NEW)-
ROBERTS4049

Public Hearing Results

Committee Action: Disapproved

Committee Reason: This code change does not provide definition or direction on how the hail exposure is determined. The
proposed wording is questionable and there is no instruction to designer on how to apply it.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Modified by this Public Comment.

Modify as Follows:
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2015 International Building Code
SECTION 202 DEFINITIONS

MODERATE HAIL EXPOSURE. One or-mere two hail days with hail diameters greater than 45 or equal to 1.0 in (38 25 mm)
in a 20 10 year period_as identified in Figure 1504.9.

SECTION 202 DEFINITIONS

SEVERE HAIL EXPOSURE. ©ne

Three or more hail days with hail diameters greater than 28 or equal to 1.0 in (58 25 mm) in a 28 10 year period_as identified in
Figure 1504.9.

1504.9 Roof coverings subject to hail exposure. Roof coverings installed in regions with moderate hail exposure shall be
listed and labeled as Class 3. Roof coverings installed in regions with severe hail exposure shall be listed and labeled as
Class 4. Roof coverings on a slope greater than 2:12 shall be tested in accordance with UL2218. Roof coverings on a slope of
2:12 or less shall be tested in accordance with procedures adapted from UL 2218.

Add new figure as follows:

FIGURE 1504.9
AVERAGE NUMBER OF HAIL DAYS OF 1 INCH (25 MM) OR LARGER OVER A TEN YEAR PERIOD

Commenter's Reason: Design of roofs for hail where a moderate or severe risk exists provides for a minimum level of
property protection. The committee cites difficulty in predicting hail exposure as the reason to disapprove the proposal, but data
on hail risk currently exists.
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Bibliography: https://disastersafety.org/hail/reduce-hail-damage-to-homes/

S$23-16
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S28-16 Part Il
IRC: R905.1.1.
Proposed Change as Submitted

Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)

2015 International Residential Code
Revise as follows:

R905.1.1 Underlayment. Underlayment for asphalt shingles, clay and concrete tile, metal roof shingles, mineral-surfaced roll
roofing, slate and slate-type shingles, wood shingles, wood shakes-and , metal roof panels_and photovoltaic shingles shall
conform to the applicable standards listed in this chapter. Underlayment materials required to comply with ASTM D 226, D
1970, D 4869 and D 6757 shall bear a label indicating compliance to the standard designation and, if applicable, type
classification indicated in Table R905.1.1(1). Underlayment shall be applied in accordance with Table R905.1.1(2).
Underlayment shall be attached in accordance with Table R905.1.1(3).

Exceptions:

1. As an alternative, self-adhering polymer-modified bitumen underlayment complying with ASTM D 1970 installed in
accordance with both the underlayment manufacturer's and roof covering manufacturer's instructions for the deck
material, roof ventilation configuration and climate exposure for the roof covering to be installed, shall be permitted.

2. As an alternative, a minimum 4-inch-wide (102 mm) strip of self-adhering polymer-modified bitumen membrane
complying with ASTM D 1970, installed in accordance with the manufacturer's instructions for the deck material, shall
be applied over all joints in the roof decking. An approved underlayment for the applicable roof covering for maximum
ultimate design wind speeds, V¢, less than 140 miles per hour shall be applied over the entire roof over the 4-inch-
wide (102 mm) membrane strips.

Reason: Roofing underlayments are a critical component and provide protection to the roof deck and other components during
installation as well as replacements and after storm events. The proposal adds a requirement that self-adhering underlayments
bear a label to demonstrate compliance to the code. The labeling requirement for underlayments was part of a comprehensive
proposal for the IRC by IBHS in the past cycle; it is hoped that a similar proposal will be approved for the IBC this year. The
proposal also adds photovoltaic shingles to the list of roof covering materials requiring labeled underlayment materials in the
IRC.

Cost Impact: Will increase the cost of construction
Will require products bear a label, which will add product approval costs. The IRC already contains an underlayment labeling
requirement, so the cost impact is expected to be minimal.

S28-16 Part Il :
R905.1.1-
FISCHER16846

Public Hearing Results

Part lI
Committee Action: Approved as Submitted

Committee Reason: This code change levels the playing field for underlaymnet by clarifying the requirement for labeling.

Assembly Action: None

Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.

Commenter's Reason: The Code Correlation Committee requests disapproval for this code change proposal to allow the
membership to review and consider action for the changes proposed to the IRC. When compiling these code change
proposals, ICC staff failed to separate the items belonging to the IRC and therefore the IRC-Building Committee did not have
the opportunity to consider these items separately, as is required for all code change proposals to the IRC. The request for
disapproval is simply to place this item on the Public Comment Hearing Agenda for individual consideration. Note that the IBC-
Structural Committee recommendation for both parts was Approval As Submitted.

Note that the CCC has no technical opinion regarding this issue. If no one comes forward with the opinion that this item should
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be heard during the Public Comment Hearings by the time of the start of the IRC-Building portion of the hearings, CCC will
withdraw this public comment, thus relegating the item to the Consent Agenda.

The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain technical
and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code change
proposals and comments that are exclusively editorial.

Analysis: The Code Correlation Committee submitted this public comment at the request of ICC Staff because a mistake was
initially made in processing this code change proposal. When compiling these code change proposals, ICC staff failed to
separate the items belonging to the IRC and therefore the IRC-Building Committee did not have the opportunity to consider
these items separately, as is required for all code change proposals to the IRC. Note that the CCC intends to withdraw this
public comment, if no one comes forward requesting that this item be considered individually during the Public Comment
Hearings. If anyone desires that this proposal be considered individually during the public comment hearings,
please notify ICC Staff, Manager of Codes, Dave Bowman: dbowman@iccsafe.org before the start of the IRC-
Building portion of the Public Comment Hearings Oct. 19 - 26.

S28-16 Part Il
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY
528-16 Part |
IBC: 1507.17.4.1, 1507.2.4, 1507.2.8.1, 1507.2.9.2, 1507.3.3.3, 1507.3.9, 1507.4.5, 1507.5.3.1, 1507.5.7, 1507.6.3.1,
1507.7.3.1, 1507.8.3.1, 1507.8.8, 1507.9.3.1, 1507.9.9.
Proposed Change as Submitted

Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)

2015 International Building Code
Revise as follows:

1507.2.4 Self-adhering polymer modified bitumen sheet. Self-adhering polymer modified bitumen sheet shall-cempty _
bear a label indicating compliance with ASTM D 1970.

1507.2.8.1 High wind attachment. Underlayment applied in areas subject to high winds [Vzsg greater than 110 mph (49
m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in accordance
with the manufacturer's instructions. Fasteners are to be applied along the overlap not more than 36 inches (914 mm) on
center.

Underlayment installed where Vg5q, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226 Type II, ASTM D 4869 Type IV, or ASTM D 6757. The underlayment shall be attached in a grid
pattern of 12 inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be
applied in accordance with Section 1507.2.8 except all laps shall be a minimum of 4 inches (102 mm). Underlayment shall
be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a thickness of at
least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage [0.105 inch (2.67
mm)] with a length to penetrate through the roof sheathing or a minimum of 8 14 inch (19.1 mm) into the roof sheathing.

Exception: As an alternative, adhered underlayment eemplying bearing a label indicating compliance with ASTM
D 1970 shall be permitted.

1507.2.9.2 Valleys. Valley linings shall be installed in accordance with the manufacturer's instructions before applying
shingles. Valley linings of the following types shall be permitted:
1. For open valleys (valley lining exposed) lined with metal, the valley lining shall be at least 24 inches (610 mm) wide
and of any of the corrosion-resistant metals in Table 1507.2.9.2.
2. For open valleys, valley lining of two plies of mineral-surfaced roll roofing complying with ASTM D 3909 or ASTM D
6380 shall be permitted. The bottom layer shall be 18 inches (457 mm) and the top layer a minimum of 36 inches
(914 mm) wide.
3. For closed valleys (valleys covered with shingles), valley lining of one ply of smooth roll roofing complying with
ASTM D 6380, and at least 36 inches (914 mm) wide or types as described in ltem 1 or 2 above shall be permitted.

Self-adhering polymer modified bitumen underlayment-cemplying- _bearing a label indicating compliance with
ASTM D 1970 shall be permitted in lieu of the lining material.

Underlayment applied in areas subject to high wind [V 3sq greater than 110 mph (49 m/s) as determined in accordance with
Section 1609.3.1] shall be applied with corrosion-resistant fasteners in accordance with the manufacturer's installation
instructions. Fasteners are to be applied along the overlap not more than 36 inches (914 mm) on center.

Underlayment installed where Vz5¢, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall be
attached in a grid pattern of 12 inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps.
Underlayment shall be applied in accordance with Sections 1507.3.3.1 and 1507.3.3.2 except all laps shall be a minimum
of 4 inches (102 mm). Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less
than 1 inch (25 mm) with a thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be
a minimum of 12 gage [0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of 8 Iy
inch (19.1 mm) into the roof sheathing.

Exception: As an alternative, adhered underlayment bearing a label indicating compliance with ASTM D 1970 shall
be permitted.

1507.3.9 Flashing. At the juncture of the roof vertical surfaces, flashing and counterflashing shall be provided in
accordance with the manufacturer's installation instructions, and where of metal, shall not be less than 0.019-inch (0.48
mm) (No. 26 galvanized sheet gage) corrosion-resistant metal. The valley flashing shall extend at least 11 inches (279 mm)
from the centerline each way and have a splash diverter rib not less than 1 inch (25 mm) high at the flow line formed as
part of the flashing. Sections of flashing shall have an end lap of not less than 4 inches (102 mm). For roof slopes of three
units vertical in 12 units horizontal (25-percent slope) and over, the valley flashing shall have a 36-inch-wide (914 mm)
underlayment of either one layer of Type | underlayment running the full length of the valley, or a self-adhering polymer-
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modified bitumen sheet-cemplying bearing a label indicating compliance with ASTM D 1970, in addition to other required
underlayment. In areas where the average daily temperature in January is 25°F (-4°C) or less or where there is a
possibility of ice forming along the eaves causing a backup of water, the metal valley flashing underlayment shall be solid
cemented to the roofing underlayment for slopes under seven units vertical in 12 units horizontal (58-percent slope) or self-
adhering polymer-modified bitumen sheet shall be installed.

1507.4.5 Underlayment and high wind. Underlayment applied in areas subject to high winds [V 354 greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than
36 inches (914 mm) on center.

Underlayment installed where Vg5q, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226 Type Il,_or ASTM D 4869 Type IV;-erASTM-B-1978. The underlayment shall be attached in a
grid pattern of 12 inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall
be applied in accordance with the manufacturer's installation instructions except all laps shall be a minimum of 4 inches
(202 mm). Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25
mm) with a thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12
gage [0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of 3 /4 inch (19.1 mm) into
the roof sheathing.

Exception: As an alternative, adhered underlayment eemplying bearing a label indicating compliance with ASTM
D 1970 shall be permitted.

1507.5.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [V 35q greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not farther apart
than 36 inches (914 mm) on center.

Underlayment installed where Vg5q, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226 Type Il or ASTM D 4869 Type IV. The underlayment shall be attached in a grid pattern of 12
inches (305 mm) between side laps with a 6-inch spacing (152 mm) at the side laps. Underlayment shall be applied in
accordance with the manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm).
Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a
thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage
[0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of 3/ 4 inch (19.1 mm) into the
roof sheathing.

Exception: As an alternative, adhered underlayment-eemplying bearing a label indicating compliance with ASTM
D 1970 shall be permitted.

1507.5.7 Flashing. Roof valley flashing shall be of corrosion-resistant metal of the same material as the roof covering or
shall comply with the standards in Table 1507.4.3(1). The valley flashing shall extend at least 8 inches (203 mm) from the
centerline each way and shall have a splash diverter rib not less than 3 /4 inch (19.1 mm) high at the flow line formed as
part of the flashing. Sections of flashing shall have an end lap of not less than 4 inches (102 mm). In areas where the
average daily temperature in January is 25°F (-4°C) or less or where there is a possibility of ice forming along the eaves
causing a backup of water, the metal valley flashing shall have a 36-inch-wide (914 mm) underlayment directly under it
consisting of either one layer of underlayment running the full length of the valley or a self-adhering polymer-modified
bitumen sheet-eemplying _bearing a label indicating compliance with ASTM D 1970, in addition to underlayment required
for metal roof shingles. The metal valley flashing underlayment shall be solidly cemented to the roofing underlayment for
roof slopes under seven units vertical in 12 units horizontal (58-percent slope) or self-adhering polymer-modified bitumen
sheet shall be installed.

1507.6.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [V 35q greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than
36 inches (914 mm) on center.

Underlayment installed where Vg5q, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226 Type Il. The underlayment shall be attached in a grid pattern of 12 inches (305 mm) between
side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in accordance with the
manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm). Underlayment shall be
attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a thickness of at least
32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage [0.105 inch (2.67 mm)]
with a length to penetrate through the roof sheathing or a minimum of 8 /4 inch (19.1 mm) into the roof sheathing.

Exception: As an alternative, adhered underlayment-eemplying _bearing a label indicating compliance with ASTM
D 1970 shall be permitted.

2016 ICC PUBLIC COMMENT AGENDA Page 2182



1507.7.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [V 35q greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than
36 inches (914 mm) on center.

Underlayment installed where Vg5q, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226, Type Il or ASTM D 4869, Type IV. The underlayment shall be attached in a grid pattern of 12
inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in
accordance with the manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm).
Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a
thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage
[0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of 3/ 4 inch (19.1 mm) into the
roof sheathing.

Exception: As an alternative, adhered underlayment eemplying- bearing a label indicating compliance with ASTM
D 1970 shall be permitted.

1507.8.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [V 3sq greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than
36 inches (914 mm) on center.

Underlayment installed where Vg5q, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226, Type Il or ASTM D 4869, Type IV. The underlayment shall be attached in a grid pattern of 12
inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in
accordance with the manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm).
Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a
thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage
[0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of 8 /4 inch (19.1 mm) into the
roof sheathing.

Exception: As an alternative, adhered underlayment-eemplying _bearing a label indicating compliance with ASTM
D 1970 shall be permitted.

1507.8.8 Flashing. At the juncture of the roof and vertical surfaces, flashing and counterflashing shall be provided in
accordance with the manufacturer's installation instructions, and where of metal, shall be not less than 0.019-inch (0.48
mm) (No. 26 galvanized sheet gage) corrosion-resistant metal. The valley flashing shall extend at least 11 inches (279 mm)
from the centerline each way and have a splash diverter rib not less than 1 inch (25 mm) high at the flow line formed as
part of the flashing. Sections of flashing shall have an end lap of not less than 4 inches (102 mm). For roof slopes of three
units vertical in 12 units horizontal (25-percent slope) and over, the valley flashing shall have a 36-inch-wide (914 mm)
underlayment of either one layer of Type | underlayment running the full length of the valley or a self-adhering polymer-
modified bitumen sheet-cemplying bearing a label indicating compliance with ASTM D 1970, in addition to other required
underlayment. In areas where the average daily temperature in January is 25°F (-4°C) or less or where there is a
possibility of ice forming along the eaves causing a backup of water, the metal valley flashing underlayment shall be solidly
cemented to the roofing underlayment for slopes under seven units vertical in 12 units horizontal (58-percent slope) or self-
adhering polymer-modified bitumen sheet shall be installed.

1507.9.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [V 35q greater than 110
mph (49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in
accordance with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than
36 inches (914 mm) on center.

Underlayment installed where Vg5¢, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall
comply with ASTM D 226, Type Il or ASTM D 4869 Type IV. The underlayment shall be attached in a grid pattern of 12
inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in
accordance with the manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm).
Underlayment shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a
thickness of at least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage
[0.105 inch (2.67 mm)] with a length to penetrate through the roof sheathing or a minimum of 3/ 4 inch (19.1 mm) into the
roof sheathing.

Exception: As an alternative, adhered underlayment-eemplying _bearing a label indicating compliance with ASTM
D 1970 shall be permitted.

1507.9.9 Flashing. At the juncture of the roof and vertical surfaces, flashing and counterflashing shall be provided in
accordance with the manufacturer's installation instructions, and where of metal, shall be not less than 0.019-inch (0.48
mm) (No. 26 galvanized sheet gage) corrosion-resistant metal. The valley flashing shall extend at least 11 inches (279 mm)
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from the centerline each way and have a splash diverter rib not less than 1 inch (25 mm) high at the flow line formed as
part of the flashing. Sections of flashing shall have an end lap of not less than 4 inches (102 mm). For roof slopes of three
units vertical in 12 units horizontal (25-percent slope) and over, the valley flashing shall have a 36-inch-wide (914 mm)
underlayment of either one layer of Type | underlayment running the full length of the valley or a self-adhering polymer-
modified bitumen sheet-cemplyirg _bearing a label indicating compliance with ASTM D 1970, in addition to other required
underlayment. In areas where the average daily temperature in January is 25°F (-4°C) or less or where there is a
possibility of ice forming along the eaves causing a backup of water, the metal valley flashing underlayment shall be solidly
cemented to the roofing underlayment for slopes under seven units vertical in 12 units horizontal (58-percent slope) or self-
adhering polymer-modified bitumen sheet shall be installed.

1507.17.4.1 High wind attachment. Underlayment applied in areas subject to high winds [Vzs¢ greater than 110 mph (49
m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in accordance
with the manufacturer's instructions. Fasteners shall be applied along the overlap at not more than 36 inches (914 mm) on
center. Underlayment installed where Va5q is not less than 120 mph (54 m/s) shall comply with ASTM D 226, Type II,
ASTM D 4869, Type IV or ASTM D 6757. The underlayment shall be attached in a grid pattern of 12 inches (305 mm)
between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in accordance with
Section 1507.2.8 except all laps shall be a minimum of 4 inches (102 mm). Underlayment shall be attached using metal or
plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a thickness of not less than 32-gage [0.0134
inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage [0.105 inch (2.67 mm)] with a length to
penetrate through the roof sheathing or a minimum of 8 14 inch (19.1 mm) into the roof sheathing.

Exception: As an alternative, adhered underlayment-eemplying bearing a label indicating compliance with ASTM D

1970 shall be permitted.

Reason: Roofing underlayments are a critical component and provide protection to the roof deck and other components
during installation as well as replacements and after storm events. The proposal adds a requirement that self-adhering
underlayments bear a label to demonstrate compliance to the code. The labeling requirement for underlayments was part
of a comprehensive proposal for the IRC by IBHS in the past cycle; it is hoped that a similar proposal will be approved for
the IBC this year. The proposal also adds photovoltaic shingles to the list of roof covering materials requiring labeled
underlayment materials in the IRC.

Cost Impact: Will increase the cost of construction
Will require products bear a label, which will add product approval costs. The IRC already contains an
underlayment labeling requirement, so the cost impact is expected to be minimal.

S28-16 Part | :
1507.2.4-
FISCHER16845

Public Hearing Results

Part |
Committee Action: Approved as Submitted

Committee Reason: This code change levels the playing field for underlaymnet by clarifying the requirement for labeling.

Assembly Action: None
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S29-16 Part Il
IRC: R202 (New), R905.2.6.
Proposed Change as Submitted

Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)

2015 International Residential Code
Revise as follows:

R905.2.6 Attachment. Asphalt shingles shall have the minimum number of fasteners required by the manufacturer
manufacturer's approved installation instructions, but not less than four fasteners per strip shingle or two fasteners per
individual shingle. Where the roof slope exceeds 21 units vertical in 12 units horizontal (21:12, 175-percent slope), shingles
shall be installed as-regtiredby in accordance with the manufacturer manufacturer's approved installation instructions.

Reason: The proposal removes ASTM D 225 (withdrawn by ASTM) and makes editorial changes for the use of manufacturer's
installation instructions. Instructions are required as part of labeling requirements; it is important that the instructions that are
part of the labeling for ASTM D 7158 and D 3161 are in use in the field. The proposal also refers the user of the code to the
manufacturers instructions for ultra-steep slope applications.

Cost Impact: Will not increase the cost of construction
The proposal is editorial and adds no new requirements.

S29-16 Part Il :
R905.2.6-
FISCHER13649

Public Hearing Results

Part lI
Committee Action: Approved as Modified

Maodification:

SECTION 202- DEFINITIONS

-MANUFACTURER'S APPROVED INSTALLATION INSTRUCTIONS.
Published instructions included with listed or labeled materials or products as part of the conditions of their /isting and labeling.

Committee Reason: The committee agrees where the building official requires installation in accordance with the label then it is
approved.installation instructions.

The modification adds the definition that makes it clear that the building official is approving the installation instruction published
with the listing and labeling.

Assembly Action: None

Individual Consideration Agenda

Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.

Commenter's Reason: Versions of the proposed defined term such as 'manufacturer's installation instructions' and
'manufacturer's instructions' are phrases used across the codes, yet would not fall under the defined term 'Manufacturer's
Approved Installation Instructions'. A comprehensive review including the various alterations of the base phrase has not been
performed. Without an across-the-board look at standardizing the terminology, adding another way of saying largely the same
thing does not improve the code. Part | was disapproved, and to maintain consistency, this also needs to be disapproved.

S29-16 Part Il

2016 ICC PUBLIC COMMENT AGENDA Page 2185



NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY
S29-16 Part |
IBC: 1507.2.5, 1507.2.7.
Proposed Change as Submitted

Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)

2015 International Building Code
Revise as follows:

1507.2.5 Asphalt shingles. Asphalt shingles shall comply with-ASTM-B-225-er _ ASTM D 3462.

1507.2.7 Attachment. Asphalt shingles shall have the minimum number of fasteners required by the manufacturer
manufacturer's approved installation instructions, but not less than four fasteners per strip shingle or two fasteners per
individual shingle. Where the roof slope exceeds 21 units vertical in 12 units horizontal (21:12), shingles shall be installed

as-requiredby in accordance with the manufaeturer manufacturer's approved installation instructions.

Reason: The proposal removes ASTM D 225 (withdrawn by ASTM) and makes editorial changes for the use of
manufacturer's installation instructions. Instructions are required as part of labeling requirements; it is important that the
instructions that are part of the labeling for ASTM D 7158 and D 3161 are in use in the field. The proposal also refers the
user of the code to the manufacturers instructions for ultra-steep slope applications.

Cost Impact: Will not increase the cost of construction
The proposal is editorial and adds no new requirements.

S29-16 Part | :
1507.2.5-
FISCHER13648

Public Hearing Results

Part |
Committee Action: Disapproved

Committee Reason: Consistency with the committee's disapproval of S26-16.

Assembly Action: None
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S34-16 Part Il
IRC: R905.2.8.
Proposed Change as Submitted

Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)

2015 International Residential Code
Revise as follows:

R905.2.8 Flashing. Flashing for asphalt shingles shall comply with this section_and the asphalt shingle manufacturer's
approved installation instructions.

Reason: The proposal makes an editorial change to recognize the use of approved installation requirements, which may be
digital and not printed. Installation instructions are part of the product labeling for the wind standards, it is important that the
manufacturer's instructions for flashing also be followed to ensure installation consistent with the tested products and
assemblies.

Cost Impact: Will not increase the cost of construction
The proposal is editorial.

S34-16 Part Il :
R905.2.8-
FISCHER13647

Public Hearing Results

Part Il
Committee Action: Approved as Submitted

Committee Reason: The committee approved this proposal based on the proponents published reason statement and previous
action on S29-16, Part Il.

Assembly Action: None

Individual Consideration Agenda

Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.

Commenter's Reason: This proposal adds compliance with the asphalt shingle ‘'manufacturer's approved

installation instructions' for flashing, and S29-16 adds compliance with the ‘manufacturer's approved installation instructions' for
the number of fasteners and for the installation on roofs exceeding 21:12. However, there is no general or other

specific requirements for installation in accordance with the manufacturer's instructions in R905.2. The hit and miss of the will
add confusion. This was disapproved for the IBC and for consistency, this needs to be disapproved.

Proponent : Theresa Weston, representing DuPont Building Innovations (theresa.a.weston@dupont.com) requests
Disapprove.

Commenter's Reason: This proposal would require "manufacturer's approved installation instructions". As approved is
defined in the IBC as "acceptable to the building official.", this could then require manufacturer's to submit their installation

instructions to individual building code officials for approval. This would add significant time and cost to the building process
and would create a large burden on both manufacturers and building code officials.

S34-16 Part Il
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

S34-16 Part |
IBC: 1507.2.9.
Proposed Change as Submitted

Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)

2015 International Building Code
Revise as follows:

1507.2.9 Flashings. Flashing for asphalt shingles shall comply with this section. Flashing shall be applied in accordance
with this section and the asphalt shingle manufacturer's-printed _approved installation instructions.

Reason: The proposal makes an editorial change to recognize the use of approved installation requirements, which may
be digital and not printed. Installation instructions are part of the product labeling for the wind standards, it is important that
the manufacturer's instructions for flashing also be followed to ensure installation consistent with the tested products and
assemblies.

Cost Impact: Will not increase the cost of construction
The proposal is editorial.

S34-16 Part | :
1507.2.9-
FISCHER13646

Public Hearing Results

Part |
Committee Action: Disapproved

Committee Reason: Consistency with actions on S26-16 and S29-16, Part |. The proponent will be be working on defining
terminology in the public comment phase.

Assembly Action: None

2016 ICC PUBLIC COMMENT AGENDA Page 2188



S37-16

IBC: 1507.8, 1507.8.3, 1507.8.3.1, 1507.8.6, 1507.9, 1507.9.3, 1507.9.3.1, 1507.9.5, 1507.9.7, 1507.9.8.

Proposed Change as Submitted

Proponent : David Roodvoets, DLR Consultants, representing Cedar Shake & Shingle Bureau (davelee@ix.netcom.com)

2015 International Building Code
Revise as follows:

1507.8 Wood shingles. The installation of wood shingles shall comply with the provisions of this section-are , Table 1507.8
and the wood shingle manufacturer's instructions.

TABLE 1507.8

WOOD SHINGLE AND SHAKE INSTALLATION

not less than three units vertical in 12 units
horizontal (3:12).

ROOF ITEM WOOD SHINGLES WOOD SHAKES
Wood shingles shall be installed on slopes \é\fIOOd shakes shall be installed on slopes
1. Roof slope of not less than four units vertical in 12 units

hor-
izontal (4:12).

2. Deck requirement

Temperate climate

Shingles shall be applied to roofs with
solid or spaced sheathing. Where spaced
sheathing is used, sheathing boards shall
be not less than 1"x 4" nominal
dimensions and shall be spaced

on centers equal to the weather exposure
to

coincide with the placement of fasteners.

Shakes shall be applied to roofs with solid
or spaced sheathing. Where spaced
sheathing is used, sheathing boards shall
be not less than 1"x 4" nominal dimensions
and shall be spaced

on centers equal to the weather exposure
to coincide with the placement of
fasteners.

When 1" x 4" spaced sheathing is installed
at

10 inches, boards must be installed
between

the sheathing boards.

In areas where the average daily
temperature in January is 25°F or less
or where there is a possibility of ice
forming along the eaves causing a
backup of water.

Solid sheathing is required.

Solid sheathing is required.

3. Interlayment

No requirements.

Interlayment shall comply with ASTM D
226, Type 11lor ASTM D 4869 Type IV.

4. Underlayment

Temperate climate

Underlayment shall comply with ASTM D
226, Type 4l or ASTM D 4869 Type IV.

Underlayment shall comply with ASTM D
226, Type .11 orASTM D 4869 Type IV.

In areas where there is a possibility of
ice forming along the eaves causing a
backup of water.

An ice barrier that consists of at least two
lay-

ers of underlayment cemented together or
of a self-adhering polymer-modified
bitumen sheet

shall extend from the eave"s edge to a
point at

least 24 inches inside the exterior wall line
of

An ice barrier that consists of at least two
lay-

ers of underlayment cemented together or
of a self-adhering polymer-modified
bitumen sheet

shall extend from thedewest-edges-ofalt
roof-surfaceseave"s edge to a point at
least 24 inches inside the exterior wall line
of the building.

ASTM A 153 Class D (1 oz. ft =)with a

minimum penetration of 0.75 inch into the
sheathing. For sheathing less than
6-5.0.75 inch thick, the fasteners shall
extend through the sheathing.

the building.
5. Application
Fasteners for wood shingles shall be het— Fasteners for \.NOOd shakes shall be het-
for 9 ed-or Fype-304{Fype-316 for-coastal-areas)stainless steel Type 304
) stai or 316 or hot dipped galvanized weight of
316 or hot di ?gm[ael\?znsitziﬂ Tei eh:tg?n:‘1 o ASTMA 153 Class D (1.0z ft-°) with
Attachment 2.0 OTH0L Clpped galvanized Welgnt ol minimum penetration of 0.75

inch into the sheathing. For sheathing less
than

6-5 0.75 inch thick, the fasteners shall
extend

through the sheathing.

No. of fasteners

Two per shingle.

Two per shake.
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Weather exposures shall not exceed those |Weather exposures shall not exceed those

Exposure set set
forth in Table 1507.8.7. forth in Table 1507.9.8.
Shakes shall be laid with a side lap of not
less
Shingles shall be laid with a side lap of not [than 1.5 inches between joints in adjacent
less than 1.5 inches between joints in courses. Spacing between shakes shall
courses, not be
Method and no two joints in any three adjacent less than 0.375 inch or more than 0.625
courses inch

shall be in direct alignment. Spacing for-shakes-and-tapersawn-shakes-of
between shingles shall be 0.25t0 0.375 |raturalty-durable-woed-and-shalt-be-6-25

inch. t6-0-375-reh-
for-preservative-treated-tapersawn
shakes:
Flashing In accordance with Section 1507.8.8. In accordance with Section 1507.9.9.

For SI: 1 inch = 25.4 mm, °C = [(°F) - 32]/1.8.
1507.8.3 Underlayment. Underlayment shall comply with ASTM D 226, Type 11l or ASTM D 4869 _Type IV and shall be applied
in accordance with the wood shingle manufacturer's instructions.

1507.8.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [V zsg greater than 110 mph
(49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in accordance
with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than 36 inches (914
mm) on center.

Underlayment installed where V35q, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall comply
with ASTM D 226, Type Il or ASTM D 4869, Type IV. _The underlayment shall be attached in a grid pattern of 12 inches (305
mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in accordance with the
wood shingle manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm). Underlayment
shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a thickness of at
least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage [0.105 inch (2.67 mm)]
with a length to penetrate through the roof sheathing or a minimum of 8 /4 inch (19.1 mm) into the roof sheathing.

Exception: As an alternative, adhered underlayment complying with ASTM D 1970 shall be permitted_where shingles are

installed over a combination of securely fastened vertical spacers and horizontal nailers.

1507.8.6 Attachment. Fasteners for wood shingles shall be eerresien—resistant stainless steel Type 304 or 316 or hot dipped
galvanized weight of ASTM A 153 Class D (1 oz. ftz). Alternatively, two 16 gage stainless steel Type 304 or 316 staples with

crown widths 7/16 inch (11.1 mm) minimum 3/4 inch (19.1 mm) maximum, shall be used. Fasteners installed within 15 miles (24

km) of salt water coastal areas shall be stainless steel Type 316. Fasteners for pressure impregnated fire-retardant treated
shingles or pressure impregnated preservative treated shing;les of naturally durable wood in accordance with AWPA U1, shall
be stainless steel Type 316 with a minimum penetration of =/ 4 inch (19.1 mm) into the sheathing. For sheathing less than a’§/
4, inch (¥2-#mm 19.1mm) in thickness, the fasteners shall extend through the sheathing. Each shingle shall be attached with
a minimum of two fasteners.

1507.9 Wood shakes. The installation of wood shakes shall comply with the provisions of this section, the wood shake
manufacturer's instructions and Table 1507.8.

1507.9.3 Underlayment. Underlayment shall comply with ASTM D 226, Type 11l or ASTM D 4869 _Type IV.

1507.9.3.1 Underlayment and high wind. Underlayment applied in areas subject to high winds [V zsg greater than 110 mph
(49 m/s) as determined in accordance with Section 1609.3.1] shall be applied with corrosion-resistant fasteners in accordance
with the manufacturer's installation instructions. Fasteners are to be applied along the overlap not more than 36 inches (914
mm) on center.

Underlayment installed where V35q, in accordance with Section 1609.3.1, equals or exceeds 120 mph (54 m/s) shall comply
with ASTM D 226, Type Il or ASTM D 4869 Type IV. _The underlayment shall be attached in a grid pattern of 12 inches (305
mm) between side laps with a 6-inch (152 mm) spacing at the side laps. Underlayment shall be applied in accordance with the
wood shake manufacturer's installation instructions except all laps shall be a minimum of 4 inches (102 mm). Underlayment
shall be attached using metal or plastic cap nails with a head diameter of not less than 1 inch (25 mm) with a thickness of at
least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank shall be a minimum of 12 gage [0.105 inch (2.67 mm)]
with a length to penetrate through the roof sheathing or a minimum of 3/ 4 inch (19.1 mm) into the roof sheathing.

Exception: As an alternative, adhered underlayment complying with ASTM D 1970 shall be permitted_where shakes are

installed over a combination of securely fastened vertical spacers and horizontal nailers.

1507.9.5 Interlayment. Interlayment shall comply with ASTM D 226, Type 11l or ASTM D 4869 Type IV and shall be applied in
accordance with the wood shake manufacturer's instructions.
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1507.9.7 Attachment. Fasteners for wood shakes shall be eerrosionresistant stainless steel Type 304 or 316 or hot dipped
galvanized weight of ASTM 153 Class D (1 oz ft— ). Alternatively, two 16 gage stainless steel Type 304 or 316 staples with

crown widths 7/16 inch (11.1 mm) minimum, 3/4 inch (19.1 mm) maximum, shall be installed. Fasteners installed within 15 miles

24 km) of salt water coastal areas shall be stainless steel Type 316. Fasteners for pressure impregnated fire-retardant treated
shakes or pressure impregnated-preservative-treated shakes of naturally durable wood in accordance with AWPA U1, shall be
stainless steel Type 316 with a minimum penetration of 3/ 4 inch (19.1 mm) into the sheathing. For sheathing less than 4:3/2_

4 inch (32 19.1 mm) in thickness, the fasteners shall extend through the sheathing. Each shake shall be attached with a
minimum of two fasteners.

1507.9.8 Application. Wood shakes shall be laid with a side lap not less than 1t I5 inches (38 mm) between joints in adjacent
courses. Spacing between shakes in the same course shaII be 35/;8 to 5 /8 inch (9.5 to 15.9 mm) for shakes and tapersawn
tapersawn shakes of naturally durable Wood—aﬁd—shal-l-be— + 4t g ineh(6-4-to-9:5-mm)-fer preservative taper sawn-shakes.

Weather exposure for wood shakes shall not exceed those set in Table 1507.9.8.

Reason: Changes to Section 1507.8, There are several additions requiring that the shingles or underlayment be installed in
accordance with the shingle or shake manufacturer's instructions. This is to clarify that the shingle or shake manufacturer's
instructions and the written code should prevalil if there are issues with the required product's installation. There are other
clarifications that make the language in the IBC the same as in the IRC.

They will have no cost impact.

In 1507.8.3.1: The specific underlayment is better defined than in the current code. The heavier weight felts are the standard
practice defined in the manufacturer's installation manual and provide better moisture resistance and durability.

In the Exception's: The additional requirement for spaced sheathing is based on field experience where moisture from dew and
rain accumulates on the surface of the ASTM D 1970 type products and then is driven into the shingle when the roof cycles
from cold to hot. Wood when wet on one side and dry on the opposite side will result in the shingle or shake cupping. Moisture
barrier products, such as those complying with ASTM D1970 and similiar products retain moisture on their surface, which can
be driven into the wood creating cupping. This phenomenom has resulted in premature failure of the shingles and corrosion of
the fasteners. Spacing the shingles off the non permeable underlayment creates a place for air movement, usually the chimney
effect, which drives the moisture out of the system. The roof deck is always cooler than when the shingles are installed directly
on the deck. It also provides additional cooling savings, and the reduced possibility of ice dams.

Image: Fasteners -Asphalt Non permeable underlayment
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This photo shows premature failure of the fasteners and the wood shakes by the constant moisture cycling when non
permeable underlayment is used. On some non permeable underlayments moisture accumulates and then is moved in and out
of the wood resulting in curling and warping of the shingle or shake. Spacing the shingle or shake away from the non
permeable underlayment allows air movement beneath the shingle or shake. Shingles and shakes have been applied directly
over traditional asphalt based roofing felts without observing this phenomenom.

Table 1507.8 captures the changes noted above.

1507.8.6 and 1507.9.7 Attachment: There are many known cases of wood shakes and shingles falling or blowing off roofs due
to the use of inferior fasteners. Specifying "corrosion resistant" is no longer sufficient; the type of fastener to be used in
determined by various environmental factors and product types. Specific requirements will improve roof system integrity and
lifespan. The code currently requires more corrosion resistant fasteners in several applications. Hot dipped galvanized remains
as the base requirement, but for locations near salt water and whenever treated shingles are used stainless steel Type 316 is
the only fastener material found that resist these seriously corrosive environments. Corrosion of fasteners has been found
relatively far inland, especially Hawaii. The 15 mile requirement reduces the possibility of fastener corrosion. The requirement
is supported by the Stainless Steel Institute's recommendations. This change was accepted in the IRC 2015 code. Image (2) (3)
(4) These images show the corrosion that is seen frequently in coastal areas and interior areas and when fire retardant or
preservative treated shinlges or shakes are installed.
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1507.9.8 There is no need to have different dimensional requirements for tapersawn shakes.
Bibliography: Maze Nails web site.

2016 ICC PUBLIC COMMENT AGENDA Page 2194



http://www.mazenails.com/catalog/

Home Depot web site.
ttp://www.homedepot.com/

Cost Impact: Will increase the cost of construction

Section 1507.8

There will be no cost impact for requiring the installer to follow cedar shingle or shake manufacturer's instructions. Other
clarifications have no cost impact.

Sections 1507.8.3.1

The cost impact of changing from an ASTM D 226 Type | underlayment to an ASTM D 4869 Type IV underlayment would be
about $218 for a 25 square roof or less than $0.09 per square foot. This is based on Home Depot prices of $16.98 for a 432
square foot roll of Type | felt and a price of $26.69 for a 216 square foot roll of ASTM D 4869 Type IV felt.

The cost impact of adding the spacers and nailers is likley to be about $1000 for a 25 square roof, or $0.40 per square foot.
This is based on 1 x 2 spacers at 1.07 per 8 foot and 1 x 4 nailers at $2.06 per 8 foot, nails and labor at $250, prices at Home
Depot 12/26/2014.

Sections 1507.8.6 and 1507.9.7

The cost impact from changing from "typical corrosion resistant” nails to hot dipped galvanized fasteners meeting ASTM A 153
Class D is about $20. for a 25 square roof. Improving to a stainless steel Type 316 will cost about $416. This is based on
standard corrosion resistant nails at $138/50 pounds, hot dipped galvanized nails at $147 for 50 pounds and stainless steel
Type 316 at $286 for 25 pounds. Prices are from Maze Nails 12/26/14.

1507.8.6 and 1507.9.7 There should be no cost impact incurred for the change from 1/2 inch to 3/4 inch.
1507.9.8

There is no cost impact for this change.

S§37-16 : 1507.8-
ROODVOETS4174

Public Hearing Results

Committee Action: Disapproved

Committee Reason: The committee believes there needs to be a definition of coastal as it definies the areas affected by the
proposed provisions. As written, 15 miles inland is very far and it will impact areas where there are no problems. Recognizing that
corrosion is an issue, it is recommended that the proposal be reworked in the form of a public comment. It will need to reduce the
area that would be covered by these provisions.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:

Proponent : David Roodvoets, Cedar Shake & Shingle Bureau, representing Cedar Shake & Shingle Bureau
(davelee@ix.netcom.com) requests Approve as Modified by this Public Comment.

Modify as Follows:

2015 International Building Code

1507.8.6 Attachment. Fasteners for wood shingles shall be stainless steel Type 304 or 316 or hot dipped galvanized weight
of ASTM A 153 Class D (1 oz. ft2). Alternatively, two 16 gage stainless steel Type 304 or 316 staples with crown widths 7/16
inch (11.1 mm) minimum 3/4 inch (19.1 mm) maximum, shall be used. Fasteners installed within 45- 10 miles (24 km) of salt
water eeastal-areas- sea coasts shall be stainless steel Type 316. Fasteners for pressure impregnated fire-retardant treated
shingles or pressure impregnated preservative treated shingles of naturally durable wood in accordance with AWPA U1, shall
be stainless steel Type 316 with a minimum penetration of =/ 4 inch (19.1 mm) into the sheathing. For sheathing less than

3/4 inch (19.1mm) in thickness, the fasteners shall extend through the sheathing. Each shingle shall be attached with a
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minimum of two fasteners.

1507.9.7 Attachment. Fasteners for wood shakes shall be stainless steel Type 304 or 316 or hot dipped galvanized weight of
ASTM 153 Class D (1 oz ft2 ). Alternatively, two 16 gage stainless steel Type 304 or 316 staples with crown widths 7/16 inch
(11.2 mm) minimum, 3/4 inch (19.1 mm) maximum, shall be installed. Fasteners installed within +5- 10 miles (24-km 16km) of
salt water eeastal-areas- sea coasts shall be stainless steel Type 316. Fasteners for pressure impregnated fire-retardant
treated shakes or pressure impregnated-preservative-treated shakes of naturally durable wood in accordance with AWPA U1,
shall be stainless steel Type 316 with a minimum penetration of 3/ 4 inch (19.1 mm) into the sheathing. For sheathing less than
3/4 inch (19.1 mm) in thickness, the fasteners shall extend through the sheathing. Each shake shall be attached with a
minimum of two fasteners.

Commenter's Reason:

In response to the Structural committee coments the distance from sea coast requiring Stainless Steel Type 316 has been
reduced to 10 miles in accordance with the Speciality Steel Industry recommendations and Cedar Shake and Shingle Bureau
experience.

From Speciality Steel Handbook: Sea Spray and dry salt particles carried by wind may cause pitting and rusting of stainless

stel, unless a sufficiently corrosion resistant grade is chosen. The distance airborne salt is carried can vary significantly with
local wind patterns. Generally, locations within five to ten miles (9 to 18 km) of salt water are considered at risk for chloride-

related corrosion, but local weather patterns and the performance of metal near the site should be evaluated prior to material
selection. In some locations, marine salt accumulation are only a factor within the first 0.9 miles or 1.5 km from the shore. In

other areas salt deposits have been measured 27 miles (50) KM or more inland.

Considering the above 10 miles appears to be a reasonable compromise.

Bibliography: Dsigner Handbook, Author; International Molybdenum Association, www.imog.info

S§37-16
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S41-16 Part 1l
IRC: R905.9.
Proposed Change as Submitted

Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)
2015 International Residential Code
Revise as follows:

R905.9 Built-up roofs. The installation of built-up roofs shall comply with the provisions of this section_and the manufacturer's
approved installation instructions.
Reason: The proposal adds a reference to manufacturers instructions to add clarity.

Cost Impact: Will not increase the cost of construction
The proposal does not add additional requirements to the code.

S41-16 Part 1l :
R905.9-
FISCHER13605

Public Hearing Results

Part Il
Committee Action: Approved as Submitted

Committee Reason: The committee approved this proposal based on the proponents published reason statement and prior
action on S29-16, Part Il.

Assembly Action: None

Individual Consideration Agenda

Proponent : Rebecca Baker, representing Jefferson County, CO / Colorado Chapter of the International Code
Council (bbaker@co.jefferson.co.us) requests Disapprove.

Commenter's Reason: The added language is redundant. Section R903.1 states that all roof assemblies shall be designed
and installed in accordance withthe approved manufacturer's instructions. The first sentence in Section R905.1 requires that all
roof coverings shall be applied in accordance with the manufacturer's installation instructions. Manufacturer's instructions are
also in Section R905.9.3 which requires that built-up roofs be installed in accordance with the manufacturer's instructions.
There is no need for another mention of manufacturer's instructions. This was disapproved for the IBC and to maintain
consistency, this also needs to be disapproved.

S41-16 Part Il
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

S41-16 Part |
IBC: 1507.10.
Proposed Change as Submitted

Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)

2015 International Building Code

Revise as follows:

1507.10 Built-up roofs. The installation of built-up roofs shall comply with the provisions of this section_and the
manufacturer's approved installation instructions.

Reason: The proposal adds a reference to manufacturers instructions to add clarity.

Cost Impact: Will not increase the cost of construction
The proposal does not add additional requirements to the code.

S41-16 Part | :
1507.10-
FISCHER13604

Public Hearing Results

Part |
Committee Action: Disapproved

Committee Reason: The proponent recognizes the need to further work on the proposal through the public comment
phaase, particularly on use of "approved". Disapproval is consistent with prior actions on this series of proposals.

Assembly Action: None
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S42-16 Part |l
IRC: R905.11.
Proposed Change as Submitted

Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association (mfischer@kellencompany.com)
2015 International Residential Code
Revise as follows:

R905.11 Modified bitumen roofing. The installation of modified bitumen roofing shall comply with the provisions of this
section_and the manufacturer's approved installation instructions.
Reason: The proposal is editorial, adds a reference to manufacturer's instrucitons.

Cost Impact: Will not increase the cost of construction
the proposal adds no additional requirements.

S42-16 Part 1l :
R905.11-
FISCHER13607

Public Hearing Results

Part I
Committee Action: Approved as Submitted

Committee Reason: The committee approved this proposal based on the proponents published reason statement and prior
action on S29-16, Part Il.

Assembly Action: None

Individual Consideration Agenda

Proponent : Rebecca Baker, representing Jefferson County, Colorado (bbaker@co.jefferson.co.us) requests
Disapprove.

Commenter's Reason: The added language is redundant. Section R903.1 states that all roof assemblies shall be designed
and installed in accordance with the approved manufacturer's instructions. The first sentence in Section R905.1 requires that
all roof coverings shall be applied in accordance with the manufacturer's installation instructions. Manufacturer's instructions
are also in Section R905.11.3 which require modified bitumen roofs to be installed in accordance with the manufacturer's
instructions. This was disapproved for the IBC and to maintain consistency, this needs to be disapproved.

S42-16 Part Il
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NOTE: PART I DID NOT RECEIVE A PUBLIC COMMENT AND IS REPRODUCED FOR INFORMATIONAL PURPOSES
ONLY

S42-16 Part |
IBC: 1507.11.
Proposed Change as Submitted

Proponent : Mike Fischer, Kellen, representing Asphalt Roofing Manufacturers Association
(mfischer@kellencompany.com)

2015 International Building Code

Revise as follows:

1507.11 Modified bitumen roofing. The installation of modified bitumen roofing shall comply with the provisions of this
section_and the manufacturer's approved installation instructions.

Reason: The proposal is editorial, adds a reference to manufacturer's instrucitons.

Cost Impact: Will not increase the cost of construction
the proposal adds no additional requirements.

S42-16 Part | :
1507.11-
FISCHER13606

Public Hearing Results

Part |
Committee Action: Disapproved

Committee Reason: Same as S42-16, Part .

Assembly Action: None
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S46-16
IBC: 1507.15.3 (New).
Proposed Change as Submitted

Proponent : James Kirby, representing Roof Coating Manufacturers Association, representing Center for Environmental
Innovation in Roofing (jkirby @kellencompany.com)

2015 International Building Code

Add new text as follows:

1507.15.3 Application Ligquid-applied roofing shall be installed in accordance with this chapter and the manufacturer's
approved installation instructions.

Reason: This proposal adds text to the IBC that is already in the IRC. The 2018 IBC and IRC should have the same language
regarding application of liquid-applied roofing.

Cost Impact: Will not increase the cost of construction
The proposal adds clarity and does not change code requirements.

S46-16 :
1507.15.3 (NEW)-
KIRBY13272

Public Hearing Results

Committee Action: Disapproved

Committee Reason: Consistency with actions on other proposals that dealt with manufacturers installation instructions. There is
some question whether the proposed text is necessary and the reason really does not indicate why.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:

Proponent : James Kirby, Kellen, representing Roof Coating Manufacturers Association (jameskirby47@icloud.com)
requests Approve as Modified by this Public Comment.
Modify as Follows:

2015 International Building Code
1507.15.3 Application Liquid-applied roofing shall be installed in accordance with this chapter and the
manufacturer'sapproved _installation instructions.

Commenter's Reason: In April, the Structural Committee disapproved this code change because of confusion with the word
"approved”. This public comment removes the controversial word and brings a needed section about Application to the Liquid-
applied roofing section in Chapter 15 of the IBC. This proposal adds text to the IBC that is already in the IRC. The 2018 IBC
and IRC should have the same language regarding application of liquid-applied roofing.

S46-16
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S53-16
1602.1

Proposed Change as Submitted

Proponent : Jennifer Goupil, American Society of Civil Engineers, representing SELF (jgoupil@asce.org)

2015 International Building Code
Revise as follows:

1602.1 NOTATIONS.

= Dead load.
D

_ Weight of ice in accordance with Chapter 10 of
Dj ASCE 7.

Combined effect of horizontal and vertical

= earthquake induced forces as defined in Section
£ 1242 2.3.6 of ASCE 7.

_ Load due to fluids with well-defined pressures
F and maximum heights.

_ Flood load in accordance with Chapter 5 of
Fa ASCE 7.

_ Load due to lateral earth pressures, ground
H water pressure or pressure of bulk materials.

_ Roof live load greater than 20 psf (0.96 KN/m z )
L and floor live load.
, = Roof live load of 20 psf (0.96 kN/m 2 or less.

r

= Rain load.
R

= Snow load.
S

T = Self-straining Cummulative effect of self-straining
load_forces and effects.

Nominal design wind speed (3-second gust),
miles per hour (mph) (km/hr) where applicable.

Vasd

Ultimate design wind speeds (3-second gust),
_ miles per hour (mph) (km/hr) determined from
Vyit  Figure 1609.3(1), 1609.3(2), 1609.3(3) or ASCE
7.

W Load due to wind pressure.

_ Wind-on-ice in accordance with Chapter 10 of
Wi ASCE 7.

Reason: This change proposes to coordinate the Notation in Chapter 16 of the IBC with the 2016 edition of the referenced
loading standard Minimum Design Loads and Associatied Criteria for Buildings and Other Structures (ASCE/SEI 7-16).

Cost Impact: Will not increase the cost of construction

The proposed changes will not increase the cost of construction. This proposal coordinates the IBC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7 will be updated
from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.

2016 ICC PUBLIC COMMENT AGENDA Page 2202



As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document designated ASCE 7-16 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 Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S§53-16 : 1602.1-
GOUPIL11451

Public Hearing Results

Committee Action: Approved as Submitted

Committee Reason: This proposal coordinates IBC notation listed in Chapter 16 with the latest edition of the referenced load
standard, ASCE 7, updated in ADM94-16.

Assembly Action: None

Individual Consideration Agenda

Proponent : Ed Berkel, ICC Code Correlation Committee, representing ICC Code Correlation Committee
(ccc@iccsafe.org) requests Disapprove.

Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.

ADMO94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.

The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S53-16
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S55-16
IBC: 1607.14.2 (New).
Proposed Change as Submitted

Proponent : Edwin Huston, representing National Council of Structural Engineers' Associations (NCSEA)
(huston@smithhustoninc.com)

2015 International Building Code
Revise as follows:

1602.1 Definitions. The following terms are defined in Chapter 2:
Lf= Fire wall horizontal live load.

1605.2 Load combinations using strength design or load and resistance factor design. Where strength design or load
and resistance factor design is used, buildings and other structures, and portions thereof, shall be designed to resist the most
critical effects resulting from the following combinations of factored loads:

1.4(D+F) (Equation 16-1)

12(D+F)+16(L+H)+05(LrorSorR) (Equation 16-2)

12(D+F)+16(LrorSorR)+16H+ (fiLor0.5 W)(Equation 16-3)

1.2(D+F)+10W+fL+1.6H+05(L; orSorR) (Equation 16-4)

12(D+F)+10E+fL+16H+ S
( ) 1 2 (Equation 16-5)

09D+10W+16H
(Equation 16-6)

09(D+F)+10E+16H
( ) (Equation 16-7)

09D+16Lf+16H (Equation 16-8)

where:

1 for places of public assembly live loads in
- excesi of 100 pounds per square foot (4.79
f1  kN/m “), and parking garages; and 0.5 for
other live loads.

0.7 for roof configurations (such as saw tooth)
_ that do not shed snow off the structure, and 0.2
fo for other roof configurations.

Exceptions:
1. Where other factored load combinations are specifically required by other provisions of this code, such
combinations shall take precedence.
2. Where the effect of H resists the primary variable load effect, a load factor of 0.9 shall be included with H where H
is permanent and H shall be set to zero for all other conditions.

1605.3 Load combinations using allowable stress design.

1605.3.1 Basic load combinations. Where allowable stress design (working stress design), as permitted by this code, is
used, structures and portions thereof shall resist the most critical effects resulting from the following combinations of loads:

D+F (Equation 16-8)

D+H+F+L (Equation 16-9)

D+H+F+(LrorSorR) (Equation 16-10)
D+H+F+0.75(L)+0.75(Lror SorR) (Equation 16-11)
D+H+F+(0.6Wor0.7E) (Equation 16-12)
D+H+ F+0.750.6 W)+ 0.75 L+ 0.75(Lyor Sor R) (Equation 16-13)
D+H+F+0.75(0.7E)+0.75L+0.75S (Equation 16-14)

06D+06W+H
(Equation 16-15)

06(D+F)+0.7E+H
( ) (Equation 16-16)

06D+ Lf+H (Equation 16-18)
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Exceptions:

1. Crane hook loads need not be combined with roof live load or with more than three-fourths of the snow load or
one-half of the wind load.

2. Flat roof snow loads of 30 psf (1.44 kN/m2) or less and roof live loads of 30 psf (1.44 kN/m2) or less need not be
combined with seismic loads. Where flat roof snow loads exceed 30 psf (1.44 kN/m®), 20 percent shall be
combined with seismic loads.

3. Where the effect of H resists the primary variable load effect, a load factor of 0.6 shall be included with H where H
is permanent and H shall be set to zero for all other conditions.

4. In Equation 16-15, the wind load, W, is permitted to be reduced in accordance with Exception 2 of Section 2.4.1 of
ASCE 7.

5. In Equation 16-16, 0.6 D is permitted to be increased to 0.9 D for the design of special reinforced masonry shear
walls complying with Chapter 21.

Add new text as follows:

1607.14.2 Fire walls. In order to meet the structural stability requirements of section 706.2 where the structure on either side
of the wall has collapsed, fire walls and their supports shall be designed to withstand a minimum horizontal load, L, of 5 psf
(0.240 kN/m?).

Reason: This code change clarifies the minimum lateral loading that fire walls are required to resist to meet the structural
stability requirements of section 706.2 where the structure on either side of the wall has collapsed and can no longer provide
support. This is the same lateral load that is required for fire walls designed per NFPA 221 as allowed by 706.2. Currently,
however, there is no horizontal fire wall load criteria for those who are not using the "deemed to comply" NFPA option.

Anew definition Lfand additional load combinations are added to clarify how to combine horizontal fire loads with other loads.
Unlike other live loads, it is important that horizontal loads for cantilevered fire walls be combined with the reduced dead loads
of equations 16-9 and 16-20. Like the other load combinations, these combinations need to be maintained in IBC and not
referenced to another standard.

Cost Impact: Will not increase the cost of construction

The cost of construction will not increase by clarifying the lateral load on firewalls, since it is already standard practice to use
this loading per NFPA 221.

This clarification will decrease the cost of design, as it provides structural engineers a clearer understanding of code intent.

S§55-16 : 1602.1-
HUSTON13355

Public Hearing Results

Committee Action: Approved as Modified
Modification:

2015 International Building Code

L . . -
1605.2 Load combinations using strength design or load and resistance factor design. Where strength design or load and

resistance factor design is used, buildings and other structures, and portions thereof, shall be designed to resist the most critical

effects resulting from the following combinations of factored loads:

14D+F) (Equation 16-1)

12(D+F)+16(L+H)+05(LrorSorR) (Equation 16-2)

12(D+F)+16(LrorSorR)+16H+ (fiLor0.5 W)(Equation 16-3)

1.2(D+F)+10W+fL+1.6H+05(L; orSorR) (Equation 16-4)

12(D+F)+10E+fL+16H+ S
( ) 1 2 (Equation 16-5)
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09D+10W+16H
(Equation 16-6)

09(D+F)+10E+16H
( ) (Equation 16-7)

where:
1 for places of public assembly live loads in
excesi of 100 pounds per square foot (4.79
= kN/m ©), and parking garages; and 0.5 for
1 other live loads.

0.7 for roof configurations (such as saw tooth)
. = that do not shed snow off the structure, and 0.2
2 for other roof configurations.

« Exceptions:
1. Where other factored load combinations are specifically required by other provisions of this code, such combinations
shall take precedence.
2. Where the effect of H resists the primary variable load effect, a load factor of 0.9 shall be included with H where H is
permanent and H shall be set to zero for all other conditions.

1605.3.1 Basic load combinations. Where allowable stress design (working stress design), as permitted by this code, is used,
structures and portions thereof shall resist the most critical effects resulting from the following combinations of loads:

D+F (Equation 16-8)

D+H+FE+L (Equation 16-9)

D+H+F+(LrorSorR) (Equation 16-10)
D+H+F+0.75(L)+0.75(Lror SorR) (Equation 16-11)
D+H+F+(0.6Wor0.7E) (Equation 16-12)
D+H+ F+0.75(0.6 W) +0.75 L + 0.75( Ly or S or R) (Equation 16-13)
D+H+F+0.75(0.7E)+0.75L+0.75 S (Equation 16-14)

06D+06W+H
(Equation 16-15)

06(D+F)+0.7E+H
( ) (Equation 16-16)

0-6D—+Lf+H- {Equation-16-18)

« Exceptions:

1. Crane hook loads need not be combined with roof live load or with more than three-fourths of the snow load or one-
half of the wind load.

2. Flat roof snow loads of 30 psf (1.44 kN/m2) or less and roof live loads of 30 psf (1.44 kN/m2) or less need not be
combined with seismic loads. Where flat roof snow loads exceed 30 psf (1.44 kN/m®), 20 percent shall be combined
with seismic loads.

3. Where the effect of H resists the primary variable load effect, a load factor of 0.6 shall be included with H where H is
permanent and H shall be set to zero for all other conditions.

4. In Equation 16-15, the wind load, W, is permitted to be reduced in accordance with Exception 2 of Section 2.4.1 of
ASCE 7.

5. In Equation 16-16, 0.6 D is permitted to be increased to 0.9 D for the design of special reinforced masonry shear walls
complying with Chapter 21.

1607.14.2 Fire walls. In order to meet the structural stability requirements of section 706.2 where the structure on either side of the
wall has collapsed, fire walls and their supports shall be designed to withstand a minimum horizontal allowable stress load;£¢ of 5
psf (0.240 kN/m?).

Committee Reason: This proposal will give designers and plan checkers guidance on how to comply with requirements for fire
walls. The modification removes all portions of the original proposal except for new section 1607.14.2 where a clarification is made
to indicate the load is an allowable stress design load..

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:
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Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Modified by this Public Comment.

Further Modify as Follows:

2015 International Building Code

706.2 Structural stability. Fre-walls

Fire walls shall be designed and constructed to allow collapse of the structure on either side without collapse of the wall under
fire conditions. Fire-walsFire walls designed and constructed in accordance with Section 706, or NFPA 221 , as well as
Section 1607.14.2 shall be deemed to comply with this section.

1607.14.2 Fire walls. In order to meet the structural stability requirements of seetiert Section 706.2 where the structure on
either side of the wall has collapsed, fire walls and their supports shall be designed to withstand a minimum-herizentat _out-of-
plane allowable stress load of 5 psf (0.240 kN/m2) or Strength Design load of 8 psf.

Commenter's Reason: This public comment is editorial and provides a pointer to the load requirements from the Fire Wall
section. It makes clear that the load requirement applies whether the IBC or NFPA 221 are the basis for structural stability
compliance. We were proponents of S101 and an associated public comment and believe that the code change approved as
modified by the Structural Committee would not be complete without this pointer. S101 was submitted from the vantage point of
loading on the wall during fire conditions and S55 was submitted from the vantage point of post fire wall stability during the
reconstruction and partial occupancy phase of the building. Both scenarios are addressed in S55.

Further editorial clarifications were added based on a floor modification to S101 that address strength design loads since NFPA
221 incldues propsoed changes to show both. The committee intent is for this load not to be concurrent with other loads so the
load combinations were deleted.

We opted to modify S55 rather than submit S101 as mofified in an unsuccessful floor modification in light of approval of S55.
The committee reason in S101 suggests the pointer from 706.2.

S§55-16
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S61-16
IBC: 1603.1.5.
Proposed Change as Submitted

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)

2015 International Building Code
Revise as follows:

1603.1.5_(Dsaf) Earthquake design data. The following information related to seismic loads shall be shown, regardless of
whether seismic loads govern the design of the lateral force-resisting system of the structure:

- Risk-category-

1. Occupancy and Use categories.

2. Seismic-mpertance safety factor, /.

3- Mapped-spectrat-respense-aceeleration-parameters;-Sg-ana-Si-

3. Mapped lateral design force (base shear) coefficient

4. Site class.

5: Pesignh-speetralrespenseaceelerationparameters-Spsaned-Sp -

6 Seismic-design-categors

5. Basic seismic force-resisting system(s).

6. Design base shear(s).

7. Seismic response coefficient(s), CS.

8. Response modification coefficient(s), R.

9. Analysis procedure used.

Reason: Change in language/terminology to clarify the code.

Bibliography: Cost Breakdown of Nonstructural Building Elements

Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.

Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.

Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032

http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032

Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.

Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630

Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630

Homeowner's Guide to Earthquake Safety

California Seismic Safety Commission, 2005 Edition, 49 p.
http://lwww.disclosuresource.com/downloads/earthquake.pdf

Retrofitting Questions and Answers

Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-fag.html

Cost and Seismic Design
https://lwww.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF

Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.
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Cost Impact: Will not increase the cost of construction
NA, as is simply a change in language/terminology

S$61-16 : 1603.1.5-
BELA12284

Public Hearing Results

Committee Action: Disapproved

Committee Reason: The proposed terminology changes under earthquake design data would create a conflict with the
referenced load standard, ASCE 7.

Assembly Action: None

Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake @gmail.com) requests Approve as
Submitted.

Commenter's Reason: "If your definition is wrong, you'll look for the wrong thing."

- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence; he is just using his

memory."

- Leonardo DaVinci
"Just because it comes from a consensus stndard doesn't mean it isn't without problems."

- Jay Crandell

The Committee Reason for Disapproval is not an argument, but simply a statement of the Logical Fallacy - Authority: "You
said that because an authority [ASCE 7] thinks something, it must therefore be true." The proprosed terminology change
comes from the same level of understanding as that underlying ASCE 7, and it simply is applying the empirical evidence of our
recent experiences with global earthquakes - for a better, more logical and more consistent approach to earthquake
engineering and seismic design.

This change in language/terminology helps to clarify the code.
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"All sciences are vain and full of errors that are not born of Experience, the mother of all Knowledge."

- Leonardo DaVinci
This recently published article Reality Check: Seismic Hazard Models You Can Trust provides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
— namely because the “current probabilistic methods to quantify earthquake hazards have serious problems."
https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-check-seismic-
hazard-models-you-can-trust)

Bibliography: Response Assessment [Cost Breakdown] of Nonstructural Building Elements

Taghavi, S. and Miranda, E. (2003). Response Assessment [Cost Breakdown] of Nonstructural Building Elements, PEER
Report 2003/05, Pacific Earthquake Engineering Research Center, U.C. Berkeley, 96 p.
http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
(http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf)

Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake

Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012). Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake, Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-
S471.htt

doi: http://dx.doi.org/10.1193/1.4000032 (http://dx.doi.org/10.1193/1.4000032)
http://lwww.earthquakespectra.org/doi/abs/10.1193/1.4000032 (http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032)

Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions

Holliday, L. and Kang, T. (2014). Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions, J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630,04014141.

Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630 (http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630)
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
(http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630)

Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 edition, 49 p.
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https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust
http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630

http://disclosuresource.com/downloads/earthquake.pdf (http://disclosuresource.com/downloads/earthquake.pdf)

Retrofitting Questions and Answers

Earthquake Safety, Inc., 2015 (web based)

http://www.earthquakesafety.com/earthquakes-retrofitting-fag.html (http://www.earthquakesafety.com/earthquakes-retrofitting-
fag.html)

http://www.earthquakesafety.com/sitemap.html (http://www.earthquakesafety.com/sitemap.html)

Cost and Seismic Design
https://lwww.google.com/#q=cpst+and+seismic+design+christopher+arnold+pdf
(https://www.google.com/#g=cpst+and+seismic+design+christopher+arnold+pdf)

Seismic Analysis and Design
http://www.aia.org/aiaucmp/groups/aia/documents/pdf/aiab089274.pdf
(http://www.aia.org/aiaucmp/groups/aia/documents/pdf/aiab089274.pdf)

THE EARTHQUAKE ARCHITECTURE WEBSITE
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF (http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF)

Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee

NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture - A partnership of the Applied Technology Council and
the Consortium of Universities for Research in Earthquake Engineering.

http://nehrp.gov/pdf/NIST %20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquake-
ResistantConstructioninMemphisTennessee.pdf (http://nehrp.gov/pdf/NIST%20GCR%2014-917-
26_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf)

S61-16
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http://disclosuresource.com/downloads/earthquake.pdf
http://www.earthquakesafety.com/earthquakes-retrofitting-faq.html
http://www.earthquakesafety.com/sitemap.html
https://www.google.com/#q=cpst+and+seismic+design+christopher+arnold+pdf
http://www.aia.org/aiaucmp/groups/aia/documents/pdf/aiab089274.pdf
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF
http://nehrp.gov/pdf/NIST GCR 14-917-26_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf

S63-16
IBC: 1604.1, 1604.3, 1604.4, 1604.8.2, 1604.9.
Proposed Change as Submitted

Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS, representing SELF (jgoupil@asce.org)

2015 International Building Code
Revise as follows:
1604.1 General. Building, structures and parts thereof shall be designed and constructed in accordance with strength design,

load and resistance factor design, allowable stress design, empirical design or conventional construction methods, as
permitted by the applicable material chapters_and referenced standards.

1604.3 Serviceability. Structural systems and members thereof shall be designed to have adequate stiffness to limit
deflections aneHaterat-drift as indicated in Table 1604.3. See-Seetion-1+2-12-1-of ASCE-fer-drift Drift limits applicable to
earthquake loading_shall be in accordance with ASCE 7 Chapters 12,13,15 or 16, as applicable.

TABLE 1604.3 _
DEFLECTION LiMiTs®P:¢:hii

CONSTRUCTION LorL, Sorw' D+L%9
Roof members: ©

Supporting plaster or stucco ceiling 1/360 1/360 11240
Supporting nonplaster ceiling 11240 11240 1/180
Not supporting ceiling 1/180 1/180 11120
Floor members 1/360 — 11240
Exterior walls:

With plaster or stucco finishes — 1/360 —
With other brittle finishes — 11240 —
With flexible finishes — 11120 —
Interior partitions: o

With plaster or stucco finishes 1/360 — —
With other brittle finishes 11240 — —
With flexible finishes 11120 — —
Farm buildings — — 1/180
Greenhouses — — 11120

For Sl: 1 foot = 304.8 mm.

a. For structural roofing and siding made of formed metal sheets, the total load deflection shall not exceed / /60. For secondary
roof structural members supporting formed metal roofing, the live load deflection shall not exceed / /150. For secondary wall
members supporting formed metal siding, the design wind load deflection shall not exceed / /90. For roofs, this exception only
applies when the metal sheets have no roof covering.

b. Flexible, folding and portable partitions are not governed by the provisions of this section. The deflection criterion for interior
partitions is based on the horizontal load defined in Section 1607.14.

c. See Section 2403 for glass supports.

d. The deflection limit for the D+L load combination only applies to the deflection due to the creep component of long-term dead
load deflection plus the short-term live load deflection. For wood structural members that are dry at time of installation and used
under dry conditions in accordance with the ANSI/AWC NDS, the creep component of the long-term deflection shall be
permitted to be estimated as the immediate dead load deflection resulting from 0.5 D . For wood structural members at all other
moisture conditions, the creep component of the long-term deflection is permitted to be estimated as the immediate dead load
deflection resulting from D . The value of 0.5 D shall not be used in combination with ANSI/AWC NDS provisions for long-term
loading.

e. The above deflections do not ensure against pondlng Roofs that do not have sufﬂment slope or camber to ensure adequate
drainage shall be investigated for ponding. See -

drainage-requirements Chapter 8 of ASCE 7.
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f. The wind load is permitted to be taken as 0.42 times the "component and cladding" loads for the purpose of determining
deflection limits herein. Where members support glass in accordance with Section 2403 using the deflection limit therein, the
wind load shall be no less than 0.6 times the "component and cladding” loads for the purpose of determining deflection.

g. For steel structural members, the dead load shall be taken as zero.

h. For aluminum structural members or aluminum panels used in skylights and sloped glazing framing, roofs or walls of sunroom
additions or patio covers not supporting edge of glass or aluminum sandwich panels, the total load deflection shall not exceed /
/60. For continuous aluminum structural members supporting edge of glass, the total load deflection shall not exceed / /175 for
each glass lite or / /60 for the entire length of the member, whichever is more stringent. For aluminum sandwich panels used in
roofs or walls of sunroom additions or patio covers, the total load deflection shall not exceed 1 /120.

i. For cantilever members, / shall be taken as twice the length of the cantilever.

1604.4 Analysis. Load effects on structural members and their connections shall be determined by methods of structural
analysis that take into account equilibrium, general stability, geometric compatibility and both short- and long-term material
properties.

Members that tend to accumulate residual deformations under repeated service loads shall have included in their analysis
the effects of added eecentrieities  deformations expected to occur during their service life.

Any system or method of construction to be used shall be based on a rational analysis in accordance with well-established
principles of mechanics. Such analysis shall result in a system that provides a complete load path capable of transferring loads
from their point of origin to the load-resisting elements.

The total lateral force shall be distributed to the various vertical elements of the lateral force-resisting system in proportion to
their rigidities, considering the rigidity of the horizontal bracing system or diaphragm. Rigid elements assumed not to be a part
of the lateral force-resisting system are permitted to be incorporated into buildings provided their effect on the action of the
system is considered and provided for in the design. A diaphragm is rigid for the purpose of distribution of story shear and
torsional moment when the lateral deformation of the diaphragm is less than or equal to two times the average story drift.
Where required by ASCE 7, provisions shall be made for the increased forces induced on resisting elements of the structural
system resulting from torsion due to eccentricity between the center of application of the lateral forces and the center of rigidity
of the lateral force-resisting system.

Every structure shall be designed to resist the overturning effects caused by the fateral-forces specified in this chapter. See
Section-1609-ferwineHoads
Where sliding is used to isolate the elements,-Seetien-1610-ferlateral-seiHoads-and-Section1613forearthquakeloads _the
effects of friction between sliding elements shall be included as a force.

1604.8.2 Structural walls. Walls that provide vertical load-bearing resistance or lateral shear resistance for a portion of the
structure shall be anchored to the roof and to all floors and members that provide lateral support for the wall or that are
supported by the wall. The connections shall be capable of resisting the horizontal forces specified in Section 445 1.4.4 of
ASCE 7 for walls of structures assigned to Seismic Design Category Aand to Section 12.11 of ASCE 7 for walls of structures
assigned to all other seismic design categories. Required anchors in masonry walls of hollow units or cavity walls shall be
embedded in a reinforced grouted structural element of the wall. See Sections 1609 for wind design requirements and 1613 for
earthquake design requirements.

Delete without substitution:

Revise as follows:

1604.10 Wind and seismic detailing. Lateral force-resisting systems shall meet seismic detailing requirements and limitations

prescribed in this code and ASCE 7_Chapters 11, exeluding-Chapter14 12, 13, 15, 17, and Appenrdix33A 18 as applicable,
even when wind /oad effects are greater than seismic /oad effects.

Reason: This proposed changes to Section 1604 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures
(ASCE 7-16). Specific reasons provided for the following section proposals:

1604.3 Serviceability - This modification clarifies where to find the limit deflections, in Table 1604.3, as well as provides a
more accurate pointer to ASCE 7 Chapters 12,13, 15, and 16 for drift limits applicable to earthquake loadings.
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1604.4 Analysis - These modifications eliminate the partial list of forces to be included since it is incomplete. Rather than add
provisions to include an exhaustive list, by removing this pointer to only a few of the required sections, to code will remove the
ambiguity and liability of the partial list of required sections necessary to consider for overturning effects. Also, the requirement
for sliding elements to be considered as a force is moved here from Section 1604.9, which is proposed to be deleted.

1604.8.2 Structural Walls - This modification updates the section reference to ASCE 7 Chapter 1. There are no technical
changes, just an update to the correct location.

1604.9 Counteracting structural action - The proposal includes deleting this section because the list of loading
considerations is not complete. Rather than try to create an exhaustive list, or keep partial list, removing this section removed
the ambiguity and liability of a required list of forced necessary to consider in structural engineering design. Additionally,

the requirements for provisions of continuous load paths and the consideration of frictional forces is already covered in ASCE 7
in a more complete manner.

1604.10 Wind and seismic detailing - This modification reflects the current provisions within ASCE 7-16. Appendix 11Awas
removed from the standard and instead of excluding any particular chapters, this proposed change calls out the primary ASCE
7 Chapter that charge specific parts of the design process. These chapters, in turn reference all other ASCE 7 Sections, other
ASCE 7 Chapters, and other standards for all necessary requirements.

Cost Impact: Will not increase the cost of construction

The proposed changes will not impact the cost of construction. This proposal coordinates the IBC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7 will be updated
from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.

As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document is designated ASCE 7-16 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 Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S$63-16 : 1604.1-
GOUPIL12743

Public Hearing Results

Committee Action: Approved as Modified

Maodification:

2015 International Building Code

TABLE 1604.3 _
DEFLECTION LiMmiTs®P:¢:hii

CONSTRUCTION LorLy Sorw' D+ (LorLy) ™9
Roof members: ©

Supporting plaster or stucco ceiling 11360 11360 11240
Supporting nonplaster ceiling 11240 11240 1/180
Not supporting ceiling 1/180 1/180 11120
Floor members 1/360 — 11240
Exterior walls:

With plaster or stucco finishes — 11360 —
With other brittle finishes — 11240 —
With flexible finishes — 11120 —
Interior partitions: o

With plaster or stucco finishes 11360 — —
With other brittle finishes 11240 — —
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With flexible finishes 1/120 — —
Farm buildings — — 1/180
Greenhouses — — 1/120

For Sl: 1 foot = 304.8 mm.

a. For structural roofing and siding made of formed metal sheets, the total load deflection shall not exceed / /60. For secondary roof
structural members supporting formed metal roofing, the live load deflection shall not exceed / /150. For secondary wall members
supporting formed metal siding, the design wind load deflection shall not exceed / /90. For roofs, this exception only applies when
the metal sheets have no roof covering.

b. Flexible, folding and portable partitions are not governed by the provisions of this section. The deflection criterion for interior
partitions is based on the horizontal load defined in Section 1607.14.

c. See Section 2403 for glass supports.

d. The deflection limit for the D+ +(L_or L) load combination only applies to the deflection due to the creep component of long-term
dead load deflection plus the short-term live load deflection. For wood structural members that are dry at time of installation and
used under dry conditions in accordance with the ANSI/AWC NDS, the creep component of the long-term deflection shall be
permitted to be estimated as the immediate dead load deflection resulting from 0.5 D . For wood structural members at all other
moisture conditions, the creep component of the long-term deflection is permitted to be estimated as the immediate dead load
deflection resulting from D . The value of 0.5 D shall not be used in combination with ANSI/AWC NDS provisions for long-term
loading.

e. The above deflections do not ensure against ponding. Roofs that do not have sufficient slope or camber to ensure adequate
drainage shall be investigated for ponding. See Chapter 8 of ASCE 7.

f. The wind load is permitted to be taken as 0.42 times the "component and cladding" loads for the purpose of determining
deflection limits herein. Where members support glass in accordance with Section 2403 using the deflection limit therein, the wind
load shall be no less than 0.6 times the "component and cladding" loads for the purpose of determining deflection.

g. For steel structural members, the dead load shall be taken as zero.

h. For aluminum structural members or aluminum panels used in skylights and sloped glazing framing, roofs or walls of sunroom
additions or patio covers not supporting edge of glass or aluminum sandwich panels, the total load deflection shall not exceed / /60.
For continuous aluminum structural members supporting edge of glass, the total load deflection shall not exceed / /175 for each
glass lite or / /60 for the entire length of the member, whichever is more stringent. For aluminum sandwich panels used in roofs or
walls of sunroom additions or patio covers, the total load deflection shall not exceed 1 /120.

i. For cantilever members, / shall be taken as twice the length of the cantilever.

1604.4 Analysis. Load effects on structural members and their connections shall be determined by methods of structural analysis
that take into account equilibrium, general stability, geometric compatibility and both short- and long-term material properties.

Members that tend to accumulate residual deformations under repeated service loads shall have included in their analysis the
effects of added deformations expected to occur during their service life.

Any system or method of construction to be used shall be based on a rational analysis in accordance with well-established
principles of mechanics. Such analysis shall result in a system that provides a complete load path capable of transferring loads
from their point of origin to the load-resisting elements.

The total lateral force shall be distributed to the various vertical elements of the lateral force-resisting system in proportion to
their rigidities, considering the rigidity of the horizontal bracing system or diaphragm. Rigid elements assumed not to be a part of
the lateral force-resisting system are permitted to be incorporated into buildings provided their effect on the action of the system is
considered and provided for in the design. A diaphragm is rigid for the purpose of distribution of story shear and torsional moment
when the lateral deformation of the diaphragm is less than or equal to two times the average story drift. Where required by ASCE 7,
provisions shall be made for the increased forces induced on resisting elements of the structural system resulting from torsion due
to eccentricity between the center of application of the lateral forces and the center of rigidity of the lateral force-resisting system.

Every structure shall be designed to resist the everturning-effects caused by the forces specified in this chapter  including
overturning, uplift, and sliding.

Where sliding is used to isolate the elements, the effects of friction between sliding elements shall be included as a force.
1604.10 Wind and seismic detailing. Lateral force-resisting systems shall meet seismic detailing requirements and limitations
prescribed in this code and ASCE 7 Chapters 11, 12, 13, 15, 17, and 18 as applicable, even when wind /oad effects are greater
than seismic load effects.

Exception: References within ASCE 7 to Chapter 14 shall not apply, except as specifically required herein.
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Committee Reason: This proposal coordinates IBC provision with the latest edition of the referenced standard, ASCE 7 which
was updated in ADM94-16. The modification to Table 1604.3 makes a nomenclature correction. The modification to Section 1604.4
retains current wording that the committee believes is important.

Assembly Action: None

Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.

Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.

ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.

The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S63-16
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S71-16
IBC: 1604.5.
Proposed Change as Submitted

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)

2015 International Building Code
Delete and substitute as follows:

1604.5 Risk-eategory Occupancy and use categories. Each-building-and-structure-shalt-be-assigned-arisk-categery-in

Each building and structure shall be assigned an occupancy and use category in accordance with Table 1604.5. Where a
referenced standard specifies an occupancy category, the occup[ancy and use category shall not be taken as lower than the
occupancy category specified therein. Where a referenced standard specifies that the assignment of a risk category be in

accordance with ASCE 7, Table 1.5-1, occupancy and use categories inTable 1604.5 shall be used in lieu of ASCE 7, Table
1.5-1.

Reason:
o "Risk" is subjective,ambiguous, and political (or "what people want")
e "Occupancy" and "Use" are objective descriptions of rows |, II, lll, and IV.

RISK is forced into this Table to imply that "we have it altogether and that we are, indeed, designing for risk." It is called RISK
because of the use of Risk-Targeted" earthquake ground motions. But, let's be honest: we really don't have it all together! It is
here, because the code presently uses these "Risk-Targeted" earthquake ground motions. However, there is no supporting
argument supporting its present use - the argument, if any, is based on circular reas oning, wherein the premise and the
conclusion are one-and-the-same.

The code has us calculate many, many specific things in the design of a building. But there is no equation or means to
“calculate RISK!"

To also further rectify the mischaracterization that we can replace the tensor (magnitude and directional) nature of real
earthquake ground motion (magnitude, frequency content, duration, aftershocks) with a scalar quantiy (number value only);
which, because it is fictitious, has little to do with assessing the true effects of scenario earthquakes that can impact the site.
So-called "Risk-Targeted" earthquake ground motions were copied from ASCE protocols for the design of nuclear plants, and
they are neither adequate nor applicable for building code applications to protect public safety from the potential earthquake
threats that may occur. So-called Risk Models are strongly utilized by the insurance market, but as models have been widely
criticized for being non-transparent, subjective, blurring distinctions between assumptions and facts (and too often with a weak
understanding of the limitations of the model assumptions."

Furthermore, just knowing what the risk is . . . | mean what you calculated it to be; doesn't mean that you know "what to do
about it!"

Furthermore, there have been no "logical" arguments for implementing RISK-TARGETED's conceptual language into code
design requirements; and because of its completely arbitrary and subjective choices for representing risk (10%/50yr; 2%/50 yr;
or anything else) are propped up more by well-known "logical fallacies" and ignorance, rather than they are by actual scientific
fact and "common sense."

"The man of science has learned to believe in justification, not by faith, but by verification."

"Science is simply common sense at its best, that is, rigidly accurate in observation, and merciless to fallacy in logic."
- Thomas Huxley

Bibliography: See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER

Cost Breakdown of Nonstructural Building Elements

Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.

Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.

Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.

doi:http://dx.doi.org/10.1193/1.4000032
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http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032

Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions
Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.

Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630

Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://lwww.disclosuresource.com/downloads/earthquake.pdf

Retrofitting Questions and Answers
Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-fag.html

Cost and Seismic Design
https://lwww.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf

Earthquake Architecture website
http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF

Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee
NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

1988 Uniform Building Code
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://lwww.amazon.com/Uniform-Building-Code-1988-Edition/dp/BO03EB5BB0O

1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition

1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html

Robert E. Bachman and David R. Bonneville (2000)
The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa

Cost Impact: Will not increase the cost of construction
Will not increase the cost of construction, as it is an editorial change in name (terminology) only.

This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
protections to protect occupants against the deadly impacts of hurricanes and tornadoes.

The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.

And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost of
a building!

"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*

* viii, Executive Summary, NIST GCR 14-917-26

Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.

NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.

In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.
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S71-16 : 1604.5-
BELA12867

Public Hearing Results

Committee Action: Disapproved

Committee Reason: The committee feels the terminology, risk category, needs to be retained in the IBC. The proposal to remove
this language would create a conflict between the code and the referenced load standard.

Assembly Motion: As Submitted
Online Vote Results: Failed
Support: 24.28% (67) Oppose: 75.72% (209)

Assembly Action: None

Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake @gmail.com) requests Approve as
Submitted.

Commenter's Reason: "If your definition is wrong, you'll look for the wrong thing."

- Carol Cleland
"Anyone who conducts an argument by appealing to authority is not using his intelligence; he is just using his
memory." - Leonardo da Vinci

"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell

The Committee Reason for Disapproval is not an argument, but simply a statement of the Logical Fallacies (1) Authority:"You
said that because an authority [ASCE 7] thinks something, it must therefore be true." The proposed terminology change (back)
to Occupancy and use categories comes from the same level of understanding as that underlying ASCE 7, and it simply is
applying the empirical evidence of our recent experiences with global earthquakes for a better, more logical and more
consistent approach to earthquake engineering and seismic design; and

(2) Begging the Question [Circular Argument]:"You presented a circular argument in which the conclusion was included in
the premise. This logically incoherent argument often arises in situations where people have an assumption that is very
ingrained, and therefore taken in their minds as a given. Circular reasoning is bad mostly because it is not good. Example: the
word of Zorba [ASCE 7] the Great is flawless and perfect. We know this because it says so in [ASCE 7] The Great and
Infallible Book of [ASCE 7's] Best and Most Truest Things that are Definitely True and Should Not Ever Be Questioned."

But how can you not question ASCE 7, given its broad-speaking and really irresponsible Disclaimer (“disclaiming any and all
liability") below: "This standard was developed by a consensus standards development process . . . "While ASCE's process is
designed to promote standards that reflect a fair and reasoned consensus among all interested participants, while preserving
the public health, safety, and welfare that is paramount to its mission, it has not made an independent assessment of and does
not warrant the accuracy, completeness, suitability, or utility of any information, apparatus, product, or process discussed
herein. ASCE [BUMMER!] does not intend, nor should anyone interpret, ASCE's standards to replace the sound judgment of
a competent professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the contents of this standard. ASCE has no
authority to enforce compliance with its standards and does not undertake to certify products for compliance or to render any
professional services to any person or entity. ASCE disclaims any and all liability for any personal injury, property
damage, financial loss or other damages of any nature whatsoever, including without limitation any direct, indirect,
special, exemplary, or consequential damages resulting from any person's use of, or reliance on, this standard. Any
individual who relies on this stan- dard assumes full responsibility for such use. ASCE and American Society of Civil
Engineers---Registered in U.S. Patent and Trademark Office

This change in language/terminology helps to clarify the code, per Reason Statement of S71-16:
o "Risk" is subjective, ambiguous, and political (or "what people want")
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e "Occupancy" and "Use" are objective descriptions of rows |, II, lll, and IV.

"All sciences are vain and full of errors that are not born of Experience, the mother of all Knowledge."
- Leonardo DaVinci

This recently published article Reality Check: Seismic Hazard Models You Can Trust provides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
— namely because the "current probabilistic methods to quantify earthquake hazards have serious
problems."https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-check-
seismic-hazard-models-you-can-trust)

Bibliography: ASCE 7 and SEI Standards http://www.asce.org/structural-engineering/asce-7-and-sei-standards/
(http://www.asce.org/structural-engineering/asce-7-and-sei-standards/)https://www.amazon.com/Minimum-Design-Loads-
Buildings-Structures/dp/0784410852 (https://www.amazon.com/Minimum-Design-Loads-Buildings-Structures/dp/0784410852)
click on ASCE 7 cover icon for a preview, including liability disclaimer statement

Response Assessment [Cost Breakdown] of Nonstructural Building Elements Taghavi, S. and Miranda, E. (2003).
Response Assessment [Cost Breakdown] of Nonstructural Building Elements, PEER Report 2003/05, Pacific Earthquake
Engineering Research Center, U.C. Berkeley, 96 p. http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
(http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf)

Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake Eduardo Miranda, Gilberto
Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012). Performance of Nonstructural Components during the 27
February 2010 Chile Earthquake, Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471. doi:
http://dx.doi.org/10.1193/1.4000032
(http://dx.doi.org/10.1193/1.4000032)http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
(http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032)

Low -Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions Holliday, L. and
Kang, T. (2014). Low -Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions, J.
Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141. Permalink:
http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630 (http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630) Read More:
http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
(http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630)
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https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust
http://www.asce.org/structural-engineering/asce-7-and-sei-standards/
https://www.amazon.com/Minimum-Design-Loads-Buildings-Structures/dp/0784410852
http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630

Homeowner's Guide to Earthquake Safety California Seismic Safety Commission, 2005 Edition, 49 p.
http://lwww.disclosuresource.com/downloads/earthquake.pdf (http://www.disclosuresource.com/downloads/earthquake.pdf)

Retrofitting Questions and Answers Earthquake Safety, Inc., 2015 (web based)
http://www.earthquakesafety.com/earthquake-retrofitting-fag.html (http://www.earthquakesafety.com/earthquake-retrofitting-
fag.html)

Cost and Seismic Design https://www.google.com/#g=cost+and+seismic+design+christopher+arnold+pdf
(https://www.google.com/#g=cost+and+seismic+design+christopher+arnold+pdf)

Earthquake Architecture website http://www.iitk.ac.in/nicee/w cee/article/14_05-06-0185.PDF
(http://wwwv.iitk.ac.in/nicee/w%20cee/article/14_05-06-0185.PDF)

Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee NIST GCR 14-917-
26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of
Universities for Research in Earthquake Engineering. http://www.nehrp.gov/pdf/INIST%20GCR%2014-917-
26_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf
(http://www.nehrp.gov/pdf/NIST %20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquake-
ResistantConstructioninMemphisTennessee.pdf)

1988 Uniform Building Code http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
(http://shop.iccsafe.org/1988-uniform-building-code-download-1.html)http://www.amazon.com/Uniform-Building-Code-1988-
Edition/dp/BO03EB5BBO (http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/BO03EB5BBO)

1990 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
(http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition)

1999 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary SEAOC Seismology
Committee. Recommended Lateral Force Requirements and Commentary (Blue Book), Structural Engineers Association of
California (SEAOC), Seventh Edition, Sacramento, California, 1999. http://www.buildersbook.com/000S99.html
(http://www.buildersbook.com/000S99.html)

SEAOC Blue Book - Seismic Desigh Recommendations Preface to the Online Edition SEAOC Seismology Committee
(2006). "Preface to the Online Edition," February, 2007, The SEAOC Blue Book: Seismic Design Recommendations, Structural
Engineers Association of California, Sacramento, CA. Accessible via the World Wide Web at:
http://lwww.seaoc.org/bluebook/index.html (http://www.seaoc.org/bluebook/index.html)

Building Codes, Standards and Resource Documents: A Status Report S.K. Ghosh (2002). Building Codes, Standards
and Resource Documents: A Status Report, PCI Journal, March-April 2002, p. 96-98.
http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf
(http://skghoshassociates.com/sk_publication/PCl_March02_bldg_codes_stand.pdf)

1997 Uniform Building Code http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
(http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html)

The Seismic Provisions of the 1997 Uniform Building Code. Robert E. Bachman and David R. Bonneville (2000).
Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100. http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?
journalCode=egsa (http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa)

S71-16
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http://www.disclosuresource.com/downloads/earthquake.pdf
http://www.earthquakesafety.com/earthquake-retrofitting-faq.html
https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
http://www.iitk.ac.in/nicee/w cee/article/14_05-06-0185.PDF
http://www.nehrp.gov/pdf/NIST GCR 14-917-26_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf
http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/B003EB5BB0
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
http://www.buildersbook.com/000S99.html
http://www.seaoc.org/bluebook/index.html
http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa

S72-16
IBC: , 1604.5, 1615 (New), 1615.1 (New), 1615.2 (New), 202 (New).
Proposed Change as Submitted

Proponent : Ronald Hamburger, SIMPSON GUMPERTZ & HEGER, representing SELF; and JENNIFER GOUPIL, AMERICAN
SOCIETY OF CIVIL ENGINEERS, representing SELF (rohamburger@sgh.com); Jennifer Goupil (jgoupil@asce.org)

2015 International Building Code
Add new definition as follows:

SECTION 202 DEFINITIONS

TSUNAMI DESIGN GEODATABASE. The ASCE database (version 2016-1.0) of Tsunami Design Zone maps and associated
design data for the states of Alaska, California, Hawaii, Oregon, and Washington.

SECTION 202 DEFINITIONS

TSUNAMI DESIGN ZONE. An area identified on the Tsunami Design Zone map between the shoreline and the inundation
limit, within which certain structures designated in Chapter 16 are designed for or protected from inundation.

Revise as follows:

1604.5 Risk category. Each building and structure shall be assigned a risk category in accordance with Table 1604.5. Where
a referenced standard specifies an occupancy category, the risk category shall not be taken as lower than the occupancy
category specified therein. Where a referenced standard specifies that the assignment of a risk category be in accordance with
ASCE 7, Table 1.5-1, Table 1604.5 shall be used in lieu of ASCE 7, Table 1.5-1.

Exception: The assignment of buildings and structures to Tsunami Risk Categories lll and IV is permitted to be assigned in
accordance with Section 6.4 of ASCE 7.

Add new text as follows:

SECTION 1615 TSUNAMI LOADS

1615.1 General. The design and construction of Risk Category lll and IV buildings and structures located in the Tsunami
Design Zones defined in the Tsunami Design Geodatabase shall be in accordance with Chapter 6 of ASCE 7, except as
modified by this code.

1615.2 Definitions. The following terms are defined in Chapter 2:

TSUNAMI DESIGN GEODATABASE.
TSUNAMI DESIGN ZONE.

Reason: Many coastal areas in the western United States are subject to potentially destructive tsunamis. There are many
coastal communities in Alaska, Washington, Oregon, California, and Hawaii where there is a need for tsunami-resistant design
of critical infrastructure and essential facilities that provide vital services necessary for post-disaster response and recovery,
and enable the continued functioning of the community. The public safety risk has been only partially mitigated through warning
and preparedness of evacuation; there are many areas in these five states where complete evacuation prior to tsunami arrival
cannot be ensured. Accordingly, some communities also have a need for a standard for designated tsunami vertical evacuation
refuge structures as an alternative to high ground.

The American Society of Civil Engineers (ASCE) have supported a 5-year effort to address these needs and develop
provisions for ASCE 7 that have incorporated the last 10 years of advances in tsunami engineering research since the 2004
Indian Ocean earthquake and tsunami. Chapter 6 Tsunami Loads and Effects is a new chapter in ASCE 7. It is important to
realize that the scope of this proposal is limited to Tsunami Risk Category lll and IV structures, and it has an exception so that
the local jurisdiction can evaluate the physical and demographic context of the tsunami-inundated zone in assigning these
categories to the facilities they deem to be vital to public health, safety, and welfare. There would be no mandatory
requirements for Risk Category | and Il buildings and structures.

ASCE is publishing a new tsunami design guide with worked examples to assist structural engineers applying these new
provisions.

Bibliography: Chock, G., Robertson, I., Kriebel, D., Francis, M., and Nistor, I. (2013). Tohoku, Japan, earthquake and tsunami
of 2011:Performance of structures under tsunami loads, ASCE, Reston, VA.

Chock, G. (2015). "The ASCE 7 Tsunami Loads and Effects Design Standard for the United States,” Chapter 21, Handbook of
coastal disaster mitigation for engineers and planners, Elsevier Science and Technology Books.
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Robertson, I. N. (2016). Tsunami Loads and Effects: Guide to the Tsunami Design Provisions of ASCE 7-16, ASCE, Reston,
VA.(in publication)

Chock, G., Yu, G., Thio, H.K., and Lynett, P.J. (2016). Target Structural Reliability Analysis for Tsunami Hydrodynamic Loads
of the ASCE 7 Standard, Journal of Structural Engineering, ASCE, Reston, VA. (in publication)

Cost Impact: Will increase the cost of construction

This proposal may increase the cost of construction depending on the tsunami inundation depth at the structure. Cost studies
have shown this increase to be very small, given that the Risk Category Ill and IV structures in these five western states will
already be designed for high seismic loads and ductile detailing. There may be some enhanced tsunami design necessary for
vertical load carrying elements of minimal dimensions and capacity. As with other flooding effects, foundations must resist
scour.

This proposal adds the pointer in the IBC to refer to the tsunami load provisions in the referenced loading standard ASCE 7.
ASCE 7-16 Minimum Design Loads and Associated Criteria for Buildings and Other Structures will be updated from the 2010
edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.

As of the submission date of this code change proposal, the ASCE 7 Standard Committee has completed

the committee balloting on the technical changes. The document designated ASCE 7-16 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 hearings 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.

S72-16 : 1604.5-
HAMBURGER11453

Public Hearing Results

Committee Action: Approved as Submitted

Committee Reason: This proposal to address tsunami loads is desperately needed. It only affects Risk Categories Ill & IV and it
is not applicable to existing structures.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:

Proponent : Gary Ehrlich, National Association of Home Builders, representing National Association of Home
Builders (gehrlich@nahb.org) requests Approve as Modified by this Public Comment.

Modify as Follows:

2015 International Building Code

1615.1 General. The design and construction of Risk Category Il and IV buildings and structures located in the Tsunami
Design Zones defined in the Tsunami Design Geodatabase shall be in accordance with Chapter 6 of ASCE 7--exeeptas

i . _
Commenter's Reason: The purpose of this public comment is to explicitly limit the application of the new tsunami design
requirements in ASCE 7-16 to Risk Category lll and IV buildings. NAHB is concerned that the door has been left open, by both
the ASCE 7 Chapter 6 commentary and this code change, to encourage communities to amend Section 1615.1 to include Risk
Category Il buildings, and specifically to include low-rise multifamily residential construction.
The cost studies presented to the ASCE 7 Main Committee were of 6-story structural steel frame and concrete frame or bearing
wall buildings. No studies were presented of lower-rise buildings, many of which (especially in the multifamily arena) use light
frame wood or cold-formed steel construction. Such buildings would need to convert one or more light-frame floors to structural
steel or concrete, and due to the lighter-weight structural the lateral loads on the seismic force-resisting system for the lower
floors will be lower. Thus, the design impact and cost for such buildings could be substantially higher than that presented to the
ASCE committee in examples and claimed in the cost substantiation for this code change. This could not only compromise
affordability of multifamily residential construction in many communities, but could act as an effective land use restriction to
move construction out of the tsunami design zone.
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Most engineers applying ASCE 7-16 and the 2018 I-Codes and doing tsunami-resistant design will be seeing these provisions
for the first time. Many elements of Chapter 6 are complex, and not all of the many significant questions raised about clarity and
enforceability of the design provisions were addressed during balloting. Plus, one will probably need to hire a civil engineer,
coastal engineer, or other expert to run the analysis to determine just what the applicable inundation depth from the design
tsunami is. There will be a substantial learning curve for engineers to understand and apply these provisions, and NAHB is
concerned that simply relying on engineers purchasing a "design guide with worked examples" will be insufficient to insure
accurate, cost-effective designs.

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.

Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.

ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.

The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S72-16
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S73-16
IBC: 1604.5.

Proposed Change as Submitted

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake@gmail.com)

2015 International Building Code

Revise as follows:

TABLE 1604.5

RISK-CATEGORY OCCUPANCY AND USE CATEGORIES OF BUILDINGS AND OTHER STRUCTURES

RISKOCCUPANCY AND USE
CATEGORIES NATURE OF OCCUPANCY
Buildings and other structures that represent a low hazard to human life in the event of
failure, including but not limited to:
« Agricultural facilities.
« Certain temporary facilities.
» Minor storage facilities.
I Buildings and other structures except those listed in Risk Categories |, lll and V.
Buildings and other structures that represent a substantial hazard to human life in the event
of failure, including but not limited to:
« Buildings and other structures whose primary occupancy is public assembly with an
occupant load greater than 300.
« Buildings and other structures containing Group E occupancies with an occupant load
greater than 250.
« Buildings and other structures containing educational occupancies for students above the
12th grade with an occupant load greater than 500.
» Group I-2 occupancies with an occupant load of 50 or more resident care recipients but not
M having surgery or emergency treatment facilities.
» Group I-3 occupancies.
« Any other occupancy with an occupant load greater than 5,000.2
» Power-generating stations, water treatment facilities for potable water, wastewater
treatment facilities and other public utility facilities not included in Risk Category IV.
« Buildings and other structures not included in Risk Category IV containing quantities of
toxic or explosive materials that:
Exceed maximum allowable quantities per control area as given in Table 307.1(1) or
307.1(2) or per outdoor control area in accordance with the International Fire Code; and
Are sufficient to pose a threat to the public if released.”
Buildings and other structures designated as essential facilities, including but not limited to:
» Group I-2 occupancies having surgery or emergency treatment facilities.
« Fire, rescue, ambulance and police stations and emergency vehicle garages.
« Designated earthquake, hurricane or other emergency shelters.
« Designated emergency preparedness, communications and operations centers and other
facilities required for emergency response.
» Power-generating stations and other public utility facilities required as emergency backup
WV facilities for Risk Category IV structures.
« Buildings and other structures containing quantities of highly toxic materials that:
Exceed maximum allowable quantities per control area as given in Table 307.1(2) or per
outdoor control area in accordance with the International Fire Code; and
Are sufficient to pose a threat to the public if released-
« Aviation control towers, air traffic control centers and emergency aircraft hangars.
« Buildings and other structures having critical national defense functions.
» Water storage facilities and pump structures required to maintain water pressure for fire
suppression.

a. For purposes of occupant load calculation, occupancies required by Table 1004.1.2 to use gross floor area calculations
shall be permitted to use net floor areas to determine the total occupant load.
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Reason:
o For consistancy in language / terminology with section 1604.5 Occupancy and Use Categories.
o footnote b is superfluous, since they either "are sufficient to pose a risk to the public if released” . . . or they aren't!

Bibliography:

See also BIBLIOGRAPHY in Proposal: Figure 1613.3.1 RISK-TARGETED MCER

Cost Breakdown of Nonstructural Building Elements

Taghavi, S. and Miranda, E. (2003). Cost Breakdown of Nonstructural Building Elements, PEER Report 2003/05, Pacific
Earthquake Engineering Rese3arch Center, U.C. Berkeley, 96 p.

Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake.

Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012) Performance of Nonstructural
Components during the 27 February 2010 Chile Earthquake. Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.
doi:http://dx.doi.org/10.1193/1.4000032

http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032

Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions

Holliday, L. and Kang, T. (2014). "Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions." J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.

Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630

Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630

Homeowner's Guide to Earthquake Safety

California Seismic Safety Commission, 2005 Edition, 49 p.

http://lwww.disclosuresource.com/downloads/earthquake.pdf

Retrofitting Questions and Answers

Earthquake Safety, Inc., 2015 (web based)

http://www.earthquakesafety.com/earthquake-retrofitting-fag.html

Cost and Seismic Design

https://lwww.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf

Earthquake Architecture website

http://www.iitk.ac.in/nicee/wcee/article/14_05-06-0185.PDF

Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee

NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

1988 Uniform Building Code

http://shop.iccsafe.org/1988-uniform-building-code-download-1.html
http://lwww.amazon.com/Uniform-Building-Code-1988-Edition/dp/BO03EB5BB0O

1990 SEAOC BLUE BOOK
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition

1997 Uniform Building Code

http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html

Robert E. Bachman and David R. Bonneville (2000)

The Seismic Provisions of the 1997 Uniform Building Code. Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa

Cost Impact: Will not increase the cost of construction
Will not increase the cost of construction

Will not increase the cost of construction, as it is an editorial change in name (terminology) only.
Also, footnote b is superfluous, since they either "are sufficient to pose a risk to the public if released” . . . or they aren't!

This proposal may or may not affect the cost of construction. This is (1) because detached one- and two-family dwellings must
be already built to withstand the lateral forces due to wind; and (2) must include basements, "safe rooms"), or other afforded
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protections to protect occupants against the deadly impacts of hurricanes and tornadoes.

The point is; Detached one- and two-family need to consider the maximum Magnitude of realistric scenario earthquakes that
they could, in fact, experience.

And not be constructed vulnerable to earthquakes, because a flawed numerical hazard model "guesses" incorrectly as to the
likelihood or possibility of earthquakes. This should remain a rational and a scientific decision based upon protecting both
public safety and property. A second point is that "cost" due to structural elements is almost always less than 80% of the cost of
a building!

"In general, better seismic performance is achieved through increased lateral design forces (i.e., base shear), and detailing
requirements that improve structural connection strength or structural member behavior in the inelastic range of response.
Requirements for seismic bracing and anchorage of nonstructural components reduce potential for nonstructural damage and
loss of building (or system) functionality."*

* viii, Executive Summary, NIST GCR 14-917-26

Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee, 2013, 249 p.

NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the Consortium of Universities for
Research in Earthquake Engineering.

In general, where costs might be increased, cost premiums above requirements for wind tend to fall within a range of +1-3%.
For cases where seismic requirements would be now additional to what previous codes either applied/neglected/failed to
enforce, estimates probably would fall within the range of 0.25 - 1%.

S73-16 : TABLE

1604.5-
BELA12889
Public Hearing Results
Committee Action: Disapproved
Committee Reason: Disapproval is consistent with prior action to retain "risk category".
Assembly Action: None

Individual Consideration Agenda

Proponent : James Bela, representing Oregon Earthquakie Awareness (sasquake @gmail.com) requests Approve as
Submitted.

Commenter's Reason: "It is better to be right than to be consistent.”
- Winston Churchill

"If your definition is wrong, you'll look for the wrong thing."
- Carol Cleland

"Anyone who conducts an argument by appealing to authority is not using his intelligence;
he is just using his memory." - Leonardo da Vinci

"Just because it comes from a consensus standard doesn't mean it isn't without problems."
- Jay Crandell

The Committee Reason for Disapproval is not an argument, but simply a statement of the Logical Fallacies (1) Authority:
"You said that because an authority [ASCE 7] thinks something, it must therefore be true.” The proposed terminology change
(back) to Occupancy and use categories comes from the same level of understanding as that underlying ASCE 7, and it
simply is applying the empirical evidence of our recent experiences with global earthquakes for a better, more logical and more
consistent approach to earthquake engineering and seismic design; and
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(2) Begging the Question [Circular Argument]: "You presented a circular argument in which the conclusion was included in
the premise. This logically incoherent argument often arises in situations where people have an assumption that is very
ingrained, and therefore taken in their minds as a given. Circular reasoning is bad mostly because it is not good. Example: the
word of Zorba [ASCE 7] the Great is flawless and perfect. We know this because it says so in [ASCE 7] The Great and
Infallible Book of [ASCE 7's] Best and Most Truest Things that are Definitely True and Should Not Ever Be Questioned."

~ PREp,
O

Q
Q

But how can you not question ASCE 7, given its broad-speaking and really irresponsible Disclaimer (“disclaiming any and all
liability") below:
"This standard was developed by a consensus standards development process . . .
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"While ASCE's process is designed to promote standards
that reflect a
fair and reasoned consensus among all interested
participants, while
preserving the public health, safety, and welfare that is
paramount to
its mission, it has not made an independent assessment
of and does
not warrant the accuracy, completeness, suitability, or
utility of any
information, apparatus, product, or process discussed
herein. ASCE

[ BUMMER! ]
does not intend, nor should anyone interpret, ASCE's
standards to
replace the sound judgment of a competent
professional, having
knowledge and experience in the appropriate field(s) of
practice, nor
to substitute for the standard of care required of such
professionals in
interpreting and applying the contents of this standard.

ASCE has no authority to enforce compliance with its
standards and

does not undertake to certify products for compliance or
to render

any professional services to any person or entity.

ASCE disclaims any and all liability for any personal
injury, prop-

erty damage, financial loss or other damages of any
nature what-

soever, including without limitation any direct,
indirect, special,

exemplary, or consequential damages resulting from
any per-

son's use of, or reliance on, this standard. Any
individual who

relies on this standard assumes full responsibility for
such use.

ASCE and American Society of Civil Engineers —
Registered in U.S.
Patent and Trademark Office

This change in language/terminology helps to clarify the code, per Reason Statements of S71-16 and S73-16:

» "Risk" is subjective, ambiguous, and political (or "what people want")
» "Occupancy" and "Use" are objective descriptions of rows I, Il, lll, and IV. . . .
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"All sciences are vain and full of errors that are not born of Experience, the mother of all Knowledge."
- Leonardo da Vinci

This recently published article Reality Check: Seismic Hazard Models You Can Trust provides the comprehensive
understanding (based on empirical evidence) of why these and other associated proposed changes are needed to provide a
more reasonable and more practical approach to seismic safety for the general public that is exposed to major earthquake risk
— namely because the “current probabilistic methods to quantify earthquake hazards have serious problems."
https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust (https://eos.org/opinions/reality-check-seismic-
hazard-models-you-can-trust)

Bibliography: ASCE 7 and SEI Standards

http://lwww.asce.org/structural-engineering/asce-7-and-sei-standards/ (http://www.asce.org/structural-engineering/asce-7-and-
sei-standards/)

https://www.amazon.com/Minimum-Design-Loads-Buildings-Structures/dp/0784410852 (https://www.amazon.com/Minimum-
Design-Loads-Buildings-Structures/dp/0784410852)

click on ASCE 7 cover icon for a preview, including liability disclaimer statement

Response Assessment [Cost Breakdown] of Nonstructural Building Elements

Taghavi, S. and Miranda, E. (2003). Response Assessment [Cost Breakdown] of Nonstructural Building Elements, PEER
Report 2003/05, Pacific Earthquake Engineering Research Center, U.C. Berkeley, 96 p.
http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
(http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf)

Performance of Nonstructural Components during the 27 February 2010 Chile Earthquake

Eduardo Miranda, Gilberto Mosqueda, Rodrigo Retamales, and Gokhan Pekcan (2012). Performance of Nonstructural

Components during the 27 February 2010 Chile Earthquake, Earthquake Spectra: June 2012, Vol. 28, No. S1, pp. S453-S471.

doi: http://dx.doi.org/10.1193/1.4000032 (http://dx.doi.org/10.1193/1.4000032)
http://lwww.earthquakespectra.org/doi/abs/10.1193/1.4000032

(http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032)

Low-Cost Earthquake Solutions for Nonengineered Residential Construction in Developing Regions

Holliday, L. and Kang, T. (2014). Low -Cost Earthquake Solutions for Nonengineered Residential Construction in Developing
Regions, J. Perform. Constr. Facil., 10.1061/(ASCE)CF.1943-5509.0000630, 04014141.

Permalink: http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630 (http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630)
Read More: http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630
(http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630)
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https://eos.org/opinions/reality-check-seismic-hazard-models-you-can-trust
http://www.asce.org/structural-engineering/asce-7-and-sei-standards/
https://www.amazon.com/Minimum-Design-Loads-Buildings-Structures/dp/0784410852
http://peer.berkeley.edu/publications/peer_reports/reports_2003/0305.pdf
http://dx.doi.org/10.1193/1.4000032
http://www.earthquakespectra.org/doi/abs/10.1193/1.4000032
http://dx.doi.org/10.1061/(ASCE)CF.1943-5509.0000630
http://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000630

Homeowner's Guide to Earthquake Safety
California Seismic Safety Commission, 2005 Edition, 49 p.
http://lwww.disclosuresource.com/downloads/earthquake.pdf (http://www.disclosuresource.com/downloads/earthquake.pdf)

Retrofitting Questions and Answers

Earthquake Safety, Inc., 2015 (web based)

http://www.earthquakesafety.com/earthquake-retrofitting-fag.html (http://www.earthquakesafety.com/earthquake-retrofitting-
fag.html)

Cost and Seismic Design
https://lwww.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
(https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf)

Earthquake Architecture website
http://www.iitk.ac.in/nicee/w cee/article/14_05-06-0185.PDF (http://www.iitk.ac.in/nicee/w%20cee/article/14_05-06-0185.PDF)

Cost Analyses and Benefit Studies for Earthquake-Resistant Construction in Memphis, Tennessee

NIST GCR 14-917-26 2013, 249 p. NEHRP Consultants Joint Venture A partnership of the Applied Technology Council and the
Consortium of Universities for Research in Earthquake Engineering.

http://Awww.nehrp.gov/pdf/NIST %20GCR%2014-917-26_CostAnalysesandBenefitStudiesforEarthquake-
ResistantConstructioninMemphisTennessee.pdf (http://www.nehrp.gov/pdf/NIST%20GCR%2014-917-
26_CostAnalysesandBenefitStudiesforEarthquake-ResistantConstructioninMemphisTennessee.pdf)

1988 Uniform Building Code

http://shop.iccsafe.org/1988-uniform-building-code-download-1.html (http://shop.iccsafe.org/1988-uniform-building-code-
download-1.html)

http://www.amazon.com/Uniform-Building-Code-1988-Edition/dp/BO03EB5BBO (http://www.amazon.com/Uniform-Building-
Code-1988-Edition/dp/BO03EB5BB0)

1990 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary
http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition
(http://seaoc.org/bookstore/overview-perspective-1988-ubc-and-blue-book-applicable-1990-edition)

1999 SEAOC BLUE BOOK Recommended Lateral Force Requirements and Commentary

SEAOC Seismology Committee. Recommended Lateral Force Requirements and Commentary (Blue Book), Structural
Engineers Association of California (SEAOC), Seventh Edition, Sacramento, California, 1999.
http://www.buildersbook.com/000S99.html (http://www.buildersbook.com/000S99.html)

SEAOC Blue Book - Seismic Desigh Recommendations Preface to the Online Edition

SEAOC Seismology Committee (2006). "Preface to the Online Edition," February, 2007, The SEAOC Blue Book: Seismic

Design Recommendations, Structural Engineers Association of California, Sacramento, CA. Accessible via the World Wide Web

at:

http://lwww.seaoc.org/bluebook/index.html (http://www.seaoc.org/bluebook/index.html)

http://seaoc.org/system/files/product/efiles/001010Preface.pdf
(http://seaoc.org/system/files/product/efiles/001010Preface.pdf)

Building Codes, Standards and Resource Documents: A Status Report

S.K. Ghosh (2002). Building Codes, Standards and Resource Documents: A Status Report, PCI Journal, March-April 2002, p.

96-98.

http://skghoshassociates.com/sk_publication/PCI_March02_bldg_codes_stand.pdf

(http://skghoshassociates.com/sk_publication/PCl_March02_bldg_codes_stand.pdf)

1997 Uniform Building Code
http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
(http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html)

The Seismic Provisions of the 1997 Uniform Building Code

Robert E. Bachman and David R. Bonneville (2000). Earthquake Spectra: February 2000, Vol. 16, No. 1, pp. 85-100.
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa
(http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa)
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http://www.disclosuresource.com/downloads/earthquake.pdf
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https://www.google.com/#q=cost+and+seismic+design+christopher+arnold+pdf
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http://www.seaoc.org/bluebook/index.html
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http://www.iamcivilengineer.com/2014/08/download-uniform-building-code-ubc-97.html
http://www.earthquakespectra.org/doi/abs/10.1193/1.1586084?journalCode=eqsa

S§73-16

2016 ICC PUBLIC COMMENT AGENDA Page 2232



S74-16
IBC: 1604.5.
Proposed Change as Submitted

Proponent : Joseph Cain, SunEdison, representing Solar Energy Industries Association (SEIA) (joecainpe@aol.com)
2015 International Building Code
Revise as follows:

TABLE 1604.5
RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES

RISK CATEGORY NATURE OF OCCUPANCY

Buildings and other structures that represent a low hazard to human life in the event of failure,
including but not limited to:

« Agricultural facilities.

« Certain temporary facilities.

» Minor storage facilities.

» Ground-mounted photovoltaic panel systems with no use underneath.

I Buildings and other structures except those listed in Risk Categories |, lll and IV.

Buildings and other structures that represent a substantial hazard to human life in the event of
failure, including but not limited to:

« Buildings and other structures whose primary occupancy is public assembly with an occupant load
greater than 300.

« Buildings and other structures containing Group E occupancies with an occupant load greater than
250.

« Buildings and other structures containing educational occupancies for students above the 12th
grade with an occupant load greater than 500.

» Group I-2 occupancies with an occupant load of 50 or more resident care recipients but not having
M surgery or emergency treatment facilities.

» Group I-3 occupancies.

« Any other occupancy with an occupant load greater than 5,000.%

» Power-generating stations, water treatment facilities for potable water, wastewater treatment
facilities and other public utility facilities not included in Risk Category IV.

« Buildings and other structures not included in Risk Category IV containing quantities of toxic or
explosive materials that:

Exceed maximum allowable quantities per control area as given in Table 307.1(1) or 307.1(2) or per
outdoor control area in accordance with the International Fire Code; and

Are sufficient to pose a threat to the public if released.”

Buildings and other structures designated as essential facilities, including but not limited to:

» Group -2 occupancies having surgery or emergency treatment facilities.

« Fire, rescue, ambulance and police stations and emergency vehicle garages.

« Designated earthquake, hurricane or other emergency shelters.

« Designated emergency preparedness, communications and operations centers and other facilities
required for emergency response.

» Power-generating stations and other public utility facilities required as emergency backup facilities
for Risk Category IV structures.

« Buildings and other structures containing quantities of highly toxic materials that:

Exceed maximum allowable quantities per control area as given in Table 307.1(2) or per outdoor
control area in accordance with the International Fire Code, and

Are sufficient to pose a threat to the public if released.”

« Aviation control towers, air traffic control centers and emergency aircraft hangars.

« Buildings and other structures having critical national defense functions.

» Water storage facilities and pump structures required to maintain water pressure for fire
suppression.

a. For purposes of occupant load calculation, occupancies required by Table 1004.1.2 to use gross floor area calculations
shall be permitted to use net floor areas to determine the total occupant load.

b. Where approved by the building official, the classification of buildings and other structures as Risk Category lll or IV based
on their quantities of toxic, highly toxic or explosive materials is permitted to be reduced to Risk Category II, provided it can be
demonstrated by a hazard assessment in accordance with Section 1.5.3 of ASCE 7 that a release of the toxic, highly toxic or
explosive materials is not sufficient to pose a threat to the public.

Reason: Table 1604.5 is presently silent for ground-mounted solar photovoltaic panel systems. The Solar Energy Industries
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Association (SEIA) is aware of a broad range of interpretation by local authorities regarding proper assignment of Risk
Category for ground-mounted PV systems. This is especially true -- and especially impactful -- for large-scale (often referred to
as "utility scale") solar power plants. Given the same set of construction drawings, different building department staff can reach
different conclusions, based on different rationale. Different building departments have reviewed the same plant design and
determined it was Risk Category |, or Risk Category I, or Risk Category lll. Afew reviewers have even claimed the same design
should be assigned as Risk Category IV. Owing to this broad range of opinions and beliefs, the solar industry cannot design a
solar power plant without first asking the building code official to make this determination, and the design features and cost of a
solar power plant are therefore dependent on individual opinions and beliefs of reviewers. This inconsistency often creates an
unnecessary increase in the cost of construction.

This inconsistency in the assignment of Risk Category is sometimes based on the Risk Category lIl item that reads: "Power-
generating stations, water treatment facilities for potable water, wastewater treatment facilities and other public utility facilities
not included in Risk Category IV."

This proposal offers a solution by creating a new definition of Electrical Power Generating Facilities, using language consistent
with ASCE 7-10 Section 15.5.4.1, Electrical Power Generating Facilities. The newly defined term is then used under Risk
Category lll in Table 1604.5. New language is added under Risk Category | (one) in Table 1604.5 to clarify that RC | is
appropriate for ground-mounted photovoltaic panel systems with no use underneath. Other portions of a power plant for which
failure might impact the grid -- such as substations -- are not included in this description under Risk Category .

Justification is provided in the following paragraphs:

ASCE 7-10 Commentary C1.5 states: "Risk Category lll includes buildings that house a large number of persons in one place.
... This category has also included structures associated with utilities required to protect the health and safety of a community,
including power generating stations and water treatment and sewage treatment plants. ... Failures of power plants that supply
electricity on the national grid can cause substantial economic losses and disruption to civilian life when their failures can
trigger other plants to go offline in succession. The result can be massive and potentially extended power outage, shortage, or
both that lead to huge economic losses because of idled industries and a serious disruption of civilian life because of
inoperable subways, road traffic signals, and so forth.

1. Ground-mounted photovoltaic panel systems with no use underneath do not "represent a substantial hazard to human life in
the event of failure. Therefore, they do not meet this criteria for Risk Category Ill.

2. Photovoltaic panel systems are by their nature an intermittent power source. They convert sunlight to electricity, producing
power during daylight hours only. This is an interrupted power source by its nature. Photovoltaic power systems do not cause
substantial economic losses and disruption to civilian life if they fail or during night-time hours. Where structural failures have
occurred in ground-mounted PV panel systems, those failures have been localized and did not trigger a complete shut-down of
a power plant. Where electrical faults are detected, individual inverters can shut down portions of a power plant, without any
disruption to civilian life. Therefore, they do not meet this criteria for Risk Category IIl.

IBC Table 1604.5 describes Risk Category IV structures as "Buildings and other structures designated as essential facilities,"
and includes "Power-generating stations ... required as emergency backup facilities for Risk Category IV structures.”

3. The intermittent nature of power generation makes ground-mounted photovoltaic panel systems an extremely unlikely choice
as an on-site, sole-source required emergency backup facility for a Risk Category IV structure, even if paired with an energy
storage system. Therefore, they do not meet this criteria for Risk Category IV.

IBC Table 1604.5 describes Risk Category | structures as: "Buildings and other structures that represent a low hazard to human
life in the event of failure." ASCE 7-10 Commentary C1.5 states: "Risk Category | structures generally emcompass buildings
and structures that normally are unoccupied and that would result in negligible risk to the public should they fail."

4. Ground-mounted photovoltaic panel systems with no use underneath are not occupied. Facilities including ground-mounted
photovoltaic panel systems are generally located within a fenced area staffed by a small team of trained and qualified
individuals who monitor performance and provide maintenance. Where structural failures have occurred, they have been
triggered by wind events. During wind events, the trained and qualified staff can be expected to have hightened awareness.
This scenario represents a low hazard to human life. Therefore, these systems meet this criteria for Risk Category .

5. As these systems do not meet the criteria for Risk Categories Ill or IV, and they do meet the criteria for Risk Category |, they
are not Risk Category II.

For a parallel perspective, note that a joint publication of the American Society of Civil Engineers (ASCE) and the American
Wind Energy Association (AWEA) recommends Occupancy/Risk Category Il for wind turbine structures.

6. Ground-mounted photovoltaic panel systems represent a lower level of hazard to human life than wind turbines in the event
of failure. Therefore, it follows that if ASCE recommends assignment of Risk Category Il for wind turbines, the lower Risk
Category for ground-mounted solar is further justified.
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Bibliography: Recommended Practice for Compliance of Large Land-based Wind Turbine Support Structures, RP2011,
ASCE/AWEA, 2011, Page 15.
http://www.asce.org/uploadedFiles/Technical_Areas/Wind_Engineering/Content_Pieces/ASCE-AWEA-RP2011-Public-

Release.pdf

Cost Impact: Will not increase the cost of construction
Assignment as Risk Category | will not increase the cost of construction, and will avoid unnecessary increase in cost of
construction owing to arbitrary assignments to higher Risk Categories.

Committee Action:

S74-16 : TABLE
1604.5-
CAIN10911

Public Hearing Results

Disapproved

Committee Reason: The committee believes that the general provisions adequately address the risk category classification. No
specific justification was provided for adding the proposed occupancy. To do so will encourage other industries to request similar

exceptions.

Assembly Action:

Public Comment 1:

None

Individual Consideration Agenda

Proponent : Joseph Cain, representing Solar Energy Industries Association (SEIA) (JoeCainPE@gmail.com)
requests Approve as Modified by this Public Comment.

Modify as Follows:

2015 International Building Code

TABLE 1604.5
RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES

RISK CATEGORY

NATURE OF OCCUPANCY

Buildings and other structures that represent a low hazard to human life in the event of failure,
including but not limited to:

« Agricultural facilities.

« Certain temporary facilities.

» Minor storage facilities.

» Ground-mounted photovoltaic panel systems with no use underneath_in areas secured to prevent

unauthorized access except those required as emergency backup facilities for Risk Category IV
structures.

Buildings and other structures except those listed in Risk Categories |, lll and IV.

Buildings and other structures that represent a substantial hazard to human life in the event of
failure, including but not limited to:

« Buildings and other structures whose primary occupancy is public assembly with an occupant load
greater than 300.

« Buildings and other structures containing Group E occupancies with an occupant load greater than
250.

« Buildings and other structures containing educational occupancies for students above the 12th
grade with an occupant load greater than 500.

» Group -2 occupancies with an occupant load of 50 or more resident care recipients but not having
surgery or emergency treatment facilities.

» Group I-3 occupancies.

« Any other occupancy with an occupant load greater than 5,000.%
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» Power-generating stations, water treatment facilities for potable water, wastewater treatment
facilities and other public utility facilities not included in Risk Category IV.

« Buildings and other structures not included in Risk Category IV containing quantities of toxic or
explosive materials that:

Exceed maximum allowable quantities per control area as given in Table 307.1(1) or 307.1(2) or per
outdoor control area in accordance with the International Fire Code; and

Are sufficient to pose a threat to the public if released.”

Buildings and other structures designated as essential facilities, including but not limited to:

» Group -2 occupancies having surgery or emergency treatment facilities.

« Fire, rescue, ambulance and police stations and emergency vehicle garages.

« Designated earthquake, hurricane or other emergency shelters.

« Designated emergency preparedness, communications and operations centers and other facilities
required for emergency response.

» Power-generating stations and other public utility facilities required as emergency backup facilities
for Risk Category IV structures.

« Buildings and other structures containing quantities of highly toxic materials that:

Exceed maximum allowable quantities per control area as given in Table 307.1(2) or per outdoor
control area in accordance with the International Fire Code, and

Are sufficient to pose a threat to the public if released.”

« Aviation control towers, air traffic control centers and emergency aircraft hangars.

« Buildings and other structures having critical national defense functions.

» Water storage facilities and pump structures required to maintain water pressure for fire
suppression.

a. For purposes of occupant load calculation, occupancies required by Table 1004.1.2 to use gross floor area calculations
shall be permitted to use net floor areas to determine the total occupant load.

b. Where approved by the building official, the classification of buildings and other structures as Risk Category Ill or IV based
on their quantities of toxic, highly toxic or explosive materials is permitted to be reduced to Risk Category I, provided it can be
demonstrated by a hazard assessment in accordance with Section 1.5.3 of ASCE 7 that a release of the toxic, highly toxic or
explosive materials is not sufficient to pose a threat to the public.

Commenter's Reason: The proponent is seeking Approval As Modified by Public Comment, having added two additional
constraints to respond to testimony at the Committee Action Hearings.

The language "in areas secured to prevent unauthorized access" is added to address the concern that the general public be
kept away from the ground-mounted photovoltaic panel systems. This is generally the case, as perimeter fencing is usual used
to reduce losses from theft, and power plants have only trained operations and maintenance staff on-site. This added language
should address the "behind the fence" concerns.

Language is also added to constrain the Risk Category | designation to those photovoltaic panel systems that do not provide
emergency backup power to Essential Services Facilities or any other Risk Category IV buildings and other structures. This
should address other concerns expressed by the Committee during the Committee Action Hearings.

The "Nature of Occupancy" for Risk Category | is defined in Table 1604.5 as "Buildings and other structures that represent a
low hazard to human life in the event of failure." By specific reference, Risk Category | buildings and other structures include,
but are not limited to:

o Agricultural facilities

o Certain temporary facilities

e Minor storage facilities

It is reasonable to assume that agricultural facilities and minor storage facilities are occasionally occupied by humans. Ground-
mounted photovoltaic panel systems have no human occupancy beneath them. They are not occupied structures, as are the
other uses in the list. Therefore, ground-mounted photovoltaic panel systems represent a lower hazard to human life in the
event of failure that those other uses that are specifically listed.

The additional constraints/restrictions created by the language of this public comment further reduces the already low hazard to
human life in the event of failure.

S74-16
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S77-16
IBC: 1605.1, 1605.2.1, 1605.3.2.
Proposed Change as Submitted

Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS, representing SELF (jgoupil@asce.org)

2015 International Building Code
Revise as follows:

1605.1 General. Buildings and other structures and portions thereof shall be designed to resist:
1. The load combinations specified in Section 1605.2, 1605.3.1 or 1605.3.2;
2. The load combinations specified in Chapters 18 through 23; and
3. The seismic load effects including overstrength factor in accordance with Section424-3 2.3.6 and 2.4.5 of ASCE 7
where required by Seetien-12:2-5:2 Chapter 12, 32:3-3-3-6r32-36:-2-3- 13, and 15 of ASCE 7. With the simplified
procedure of ASCE 7 Section 12.14, the seismic load effects including overstrength factor in accordance with Section
12.14.3.2 and Chapter 2 of ASCE 7 shall be used.

Applicable loads shall be considered, including both earthquake and wind, in accordance with the specified load
combinations. Each load combination shall also be investigated with one or more of the variable loads set to zero.
Where the load combinations with overstrength factor in Section-+24-32- _2.3.6 and 2.4.5 of ASCE 7 apply, they shall be
used as follows:
3.1. The basic combinations for strength design with overstrength factor in lieu of Equations 16-5 and 16-7 in Section
1605.2.
3.2. The basic combinations for allowable stress design with overstrength factor in lieu of Equations 16-12, 16-14 and
16-16 in Section 1605.3.1.
3.3. The basic combinations for allowable stress design with overstrength factor in lieu of Equations 16-21 and 16-22 in
Section 1605.3.2.

1605.2.1 Other loads. Where flood loads, F g, are to be considered in the design, the load combinations of Section 2:3-3 2.3.2
of ASCE 7 shall be used. Where self-straining loads, T, are considered in design, their structural effects in combination with
other loads shall be determined in accordance with Section 2:3-5 2.3.4 of ASCE 7. Where an ice-sensitive structure is
subjected to loads due to atmospheric icing, the load combinations of Section 2:3-4 2.3.3 of ASCE 7 shall be considered.

1605.3.2 Alternative basic load combinations. In lieu of the basic load combinations specified in Section 1605.3.1,
structures and portions thereof shall be permitted to be designed for the most critical effects resulting from the following
combinations. When using these alternative basie allowable stress load combinations that include wind or seismic loads,
allowable stresses are permitted to be increased or load combinations reduced where permitted by the material chapter of this
code or the referenced standards. For load combinations that include the counteracting effects of dead and wind loads, only
two-thirds of the minimum dead load likely to be in place during a design wind event shall be used. When using allowable
stresses that have been increased or load combinations that have been reduced as permitted by the material chapter of this
code or the referenced standards, where wind loads are calculated in accordance with Chapters 26 through 31 of ASCE 7, the
coefficient (w) in the following equations shall be taken as 1.3. For other wind loads, (w) shall be taken as 1. When allowable
stresses have not been increased or load combinations have not been reduced as permitted by the material chapter of this
code or the referenced standards, (w) shall be taken as 1. When using these alternative load combinations to evaluate sliding,
overturning and soil bearing at the soil-structure interface, the reduction of foundation overturning from Section 12.13.4 in
ASCE 7 shall not be used. When using these alternative basic load combinations for proportioning foundations for loadings,
which include seismic loads, the vertical seismic load effect, Ey;, in Equation 12.4-4 of ASCE 7 is permitted to be taken equal to
zero.

D+ L+ (LrorSorR) (Equation 16-17)
D+L+06wW (Equation 16-18)
D+L+0.6wW+ S/2(Equation 16-19)
D+L+S+0.6wW/2(Equation 16-20)
D+L+S+E/14 (Equation 16-21)

09D+E/1LA4
(Equation 16-22)

Exceptions:

1. Crane hook loads need not be combined with roof live loads or with more than three-fourths of the snow load or one-
half of the wind load.

2. Flat roof snow loads of 30 psf (1.44 kN/m2) or less and roof live loads of 30 psf (1.44 kN/m2) or less need not be
combined with seismic loads. Where flat roof snow loads exceed 30 psf (1.44 kN/mZ), 20 percent shall be combined
with seismic loads.
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Reason: This proposal is a coordination proposal to bring the 2018 IBC up to date with the provisions fo the 2016 edition of
ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures (ASCE 7-16). In the 2016 edition
of the standard, the seismic load combinations were relocated to Chapter 2 Load Combinations, therefore providing all
applicable load combinations in one chapter.

Section 1605 transcribes the ASCE 7 Load Combinations to the IBC, and it is important to note that this proposal does not
result in any substantive technical changes as all Load Combinations presently used by structural engineers remain consistent
with previous requirements of the standard and the code. This proposal only coordinates the location and intent of the load
combinations.

Cost Impact: Will not increase the cost of construction

The proposed changes will not impact the cost of construction. This proposal coordinates the IBC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7 will be updated
from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.

As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document is designated ASCE 7-16 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 Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE
7-16 may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S77-16 : 1605.1-
GOUPIL12914

Public Hearing Results

Committee Action: Approved as Submitted

Committee Reason: This code change updates IBC provisions to coordinate with the latest edition of the referenced standard,
ASCE 7, which was updated in ADM94-16.

Assembly Action: None

Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.

Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.

ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.

The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S77-16
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S78-16
IBC: 1605.1, 1605.1.1, 1605.2, 1605.2.1, 1605.3, 1605.3.1, 1605.3.1.1, 1605.3.1.2, 1605.3.2, 1605.3.2.1, 1607.13.
Proposed Change as Submitted

Proponent : Ronald Hamburger, SIMPSON GUMPERTZ & HEGER (rohamburger@sgh.com)

2015 International Building Code
Revise as follows:

1605.1 General. Buﬂdlngs and other structures and portlons thereof shall be deS|gned to resist:

the Strength Load Combinations specified in
aceordance-with ASCE 7 Section 2. 3 the Allowable Stress DeS|gn Load Combinations specified lead-combinations—Each

load-combination-shall-alse-be-investigated-with-ene  In ASCE 7 Section 2.4 or mere  the Alternative Allowable
Stress Design Load Combinations of the-variabledoadsset Section 1605.2.

Exception: The modifications to zere-
Where-the load-combinations-with-everstrength-facterin-Seetion124-3-2 Load Combinations of ASCE 7 apply Section
2.3, they ASCE 7 Sectlon 2. 4, and Section 1605. 2 specn‘led in ASCE 7 Chapter 18 and 19 shaII be—used—as—FeHews—

1605.1.1 Stability. Regardless of which load combinations are used to design for strength, where overall structure stability
(such as stability against overturning, sliding, or buoyancy) is being verified, use of the load combinations specified in ASCE

7 Section 2.3, ASCE 7 Section 2.4, and Section 1605.2-6+36065-3 shall be permitted. Where the load combinations specified in
ASCE 7 Section 46052 2.3 are used, strength reduction factors applicable to soil resistance shall be provided by a registered
design professional. The stability of retaining walls shall be verified in accordance with Section 1807.2.3.

1605:3:2 1605.2 Alternative basic load combinations. In lieu of the basicload-combinations-speeified-n Load Combinations
of ASCE 7 Section 46065-3-% 2.4, structures and portions thereof shall be permitted to be designed for the most critical effects
resulting from the following combinations. When using these alternative basie allowable stress load combinations that include
wind or seismic loads, allowable stresses are permitted to be increased or load combinations reduced where permitted by the
material chapter of this code or the referenced standards. For load combinations that include the counteracting effects of dead
and wind loads, only two-thirds of the minimum dead load likely to be in place during a design wind event shall be used. When
using allowable stresses that have been increased or load combinations that have been reduced as permitted by the material
chapter of this code or the referenced standards, where wind loads are calculated in accordance with Chapters 26 through 31
of ASCE 7, the coefficient (w) in the following equations shall be taken as 1.3. For other wind loads, (w) shall be taken as 1.
When allowable stresses have not been increased or load combinations have not been reduced as permitted by the material
chapter of this code or the referenced standards, (w) shall be taken as 1. When using these alternative load combinations to
evaluate sliding, overturning and soil bearing at the soil-structure interface, the reduction of foundation overturning from
Section 12.13.4 in ASCE 7 shall not be used. When using these alternative basic load combinations for proportioning
foundations for loadings, which include seismic loads, the vertical seismic load effect, E\;, in Equation 12.4-4 of ASCE 7 is
permitted to be taken equal to zero.

D+L+(LrorSorR) (Equation 16-17)

D+L+06wW (Equation 16-18)

D+L+06wW+S/2 (Equation 16-19)

D+L+S+0.6wW/2 (Equation 16-20)

D+L+S+E/1.4 (Equation 16-21)

09D+E/1LA4
(Equation 16-22)

Exceptions:
1. Crane hook loads need not be combined with roof live loads or with more than three-fourths of the snow load or
one-half of the wind load.
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2. Flat roof snow loads of 30 psf (1.44 kN/m“) or less and roof live loads of 30 psf (1.44 kN/m“) or less need not be
combined with seismic loads. Where flat roof snow loads exceed 30 psf (1.44 kN/m®), 20 percent shall be

bined wijth seismic loads. L . .
3. quérg]?egmre %lysgg:c% QChapters 12, 13, and 15, the Load Combinations including overstrength of ASCE 7

Section 2.3.6 shall be used.

Delete without substitution:

Page 2240
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Revise as follows:

1607.13 Crane loads. The crane live load shall be the rated capacity of the crane. Design loads for the runway beams,
including connections and support brackets, of moving bridge cranes and monorail cranes shall include the maximum wheel
loads of the crane and the vertical impact, lateral and longitudinal forces induced by the moving crane._Crane hook loads need
not be combined with roof live load or with more than three-fourths of the snow loads or one-half of the wind load.

Reason: Since 2000, the IBC has contained three separate groups of load combinations included the following:( 1) Strength
Load Combinations (1605.2); (2) Basic Allowable Stress Load Combinations (1605.3.1); and (3) Alternative Allowable Stress
Load Combinations (1605.3.2). Two of these, the Strength Load Combinations and the Basic Allowable Stress Load
Combinations are transcribed directly from an earlier edition of the ASCE 7 Standard. The third set of combinations are a
legacy from the codes that predate the IBC.

This proposal is intended to remove minor discrepancies in requirements between the IBC and ASCE 7 standards version of
the Strength and Basic Load Combinations by eliminating the duplication of this material. Further, it is hoped that removed of
the Strength and Basic Load Combinations from the IBC will reduce the likelihood of design errors that many engineers have
been making when applying the Basic Allowable Stress Combinations. The Alternative Allowable Stress Combinations permit
the use of a 1/3 increase in allowable stresses when evaluating Load Combinations containing short-term

transient loads including wind and seismic. The Basic Allowable Stress Combinations do not do this, but instead, apply a factor
fo 0.75 to the transient loads including live, snow, wind, and seismic, when more than one of these loadings is considered
simultaneously. The ASCE 7 combinations further permit increases in allowable stresses only when the material, such as wood,
has increased available strength under short-term loading as opposed to long-duration loading. These further increases are not
intended to be used for the design of masonry, concrete, or steel structures when using the Basie Allowable Stress

Load Combinations because the strength of these materials does not have significant duration dependence. Unfortunately, and
despite specific commentary within the IBC to discourage this, many engineers routinely apply the 1/3 increase to all allowable
stresses when designing using the Basic Allowable Stress Design Load Combinations. This creates a potentially dangerous
situation in which safety margins of structures designed in this manner are substantially reduced.

By removing the transcription of the ASCE 7 Load Combinations from the IBC, in addition to avoiding duplication of nearly
identical materials, we hop to reduce the likelihood that designers will misapply the 1/3 increase factor applicable to

the Alternate Allowable Stress Load Combinations Combinations. With the adoption of this proposal, the IBC will refer to ASCE
7 for the Strength and Basic Allowable Stress Load Combinations, where there is no mention of the 1/3 increase factor. The
Alternate Allowable Stress Load Combinations will remain in the IBC with the permissible 1/3 increase.

It is important to note that this proposal does not result in any substantive technical change as all Load Combinations presently
used by engineers will remain available to them. The requirement that engineers reference ASCE 7 to determine the Strength
and Basic Allowable Stress Load Combinations is not burdensome as engineers already must reference ASCE 7 to compute
the values of the various loading required for design.

Cost Impact: Will not increase the cost of construction

The proposed changed will not impact the cost of construction. This proposal is a re-organization of the pointers in the IBC to
refer to the load combinations in the referenced loading standard ASCE 7. ASCE 7 Minimum Design Loads and Associated
Criteria for Buildings and Other Structures will be updated from the 2010 edition to the 2016 edition as an Administrative
Update to the 2018 I-Codes.

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 7-16 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 Hearings 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 "at" asce.org ).
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S§78-16 : 1605.1-
HAMBURGER11551

Public Hearing Results

Committee Action: Approved as Modified
Modification:

2015 International Building Code
1605.1 General. Buildings and other structures and portions thereof shall be designed to resist the Strength Load Combinations
specified in ASCE 7 Section 2.3, the Allowable Stress Design Load Combinations specified in ASCE 7 Section 2.4 or the Alternative
Allowable Stress Design Load Combinations of Section 1605.2.
ExeeptionExceptions:
1. The modifications to the Load Combinations of ASCE 7 Section 2.3, ASCE 7 Section 2.4, and Section 1605.2 specified in
ASCE 7 Chapter 18 and 19 shall apply.
2. When the allowable stress load combinations of ASCE 7 Section 2.4 are used, flat roof snow loads of 30 psf (1.44
M]Z) and roof live loads of 30 psf (1.44 kN/mZ) or less need not be combined with seismic load.

Committee Reason: The committee feels we don't need parallel efforts and is concerned wtih the maintenance of the duplicate
load combination provisions. ASCE has committed making such information available online. The load combinations are not
necessarily part of the core information that should be available for building officials in the code. The modification retains the
exception relating to snow load.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:

Proponent : Vincent Sagan, Thomas Associates, representing Metal Building Manufacturers Association
(vsagan@mbma.com) requests Approve as Modified by this Public Comment.

Further Modify as Follows:

2015 International Building Code
1605.1 General. Buildings and other structures and portions thereof shall be designed to resist the Strength Load
Combinations specified in ASCE 7 Section 2.3, the Allowable Stress Design Load Combinations specified in ASCE 7 Section
2.4 or the Alternative Allowable Stress Design Load Combinations of Section 1605.2.
Exceptions:
1. The modifications to the Load Combinations of ASCE 7 Section 2.3, ASCE 7 Section 2.4, and Section 1605.2 specified
in ASCE 7 Chapter 18 and 19 shall apply.
2. When the allowable stress load combinations of ASCE 7 Section 2.4 are used, flat roof snow loads of 30 psf (1.44
kN/m2) and roof live loads of 30 psf (1.44 kN/m2) or less need not be combined with seismic load._ Where flat roof snow

loads exceed 30 psf (1.44 kN/mZ), 20 percent shall be combined with seismic loads.

Commenter's Reason: Code Change Proposal S78-16 deleted the Section 1605.3, Load combinations using allowable
stress design. The reason statement justified the deletion by stating it was removing duplication of material that is in the ASCE
7 Standard. However, Exception 2 in the IBC was not duplicated in ASCE 7. Floor Modification S78-16 Hamburger 2, added
back part of an existing exception in the allowable stress load combinations, addressing when flat roof snow loads and roof live
loads of 30 psf or less. The original exception included flat roof snow loads greater than 30 psf. This part of the exception
should also be added back.

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring

a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.
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ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.

The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

S78-16
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S81-16
IBC: , 1605.4 (New), 1605.5 (New), 1605.6 (New), 1615 (New), 1615.1 (New), 1616 (New), 1616.1 (New), 1616.2 (New),
1616.3 (New), 1616.4 (New), 1616.5 (New), 1616.5.1 (New), 1617.1 (New), 1617.2 (New), 1617.3 (New), 1617.4 (New),
1617.5 (New), 1617.6 (New), 1617.7 (New), 1617.8 (New), 1617.8.1 (New), 1617.8.2 (New), 1617.8.3 (New), 1617.9 (New),
1909 (Newy), 1909.1 (New), 1909.2 (New), 1909.2.1 (New), 1909.2.1.1 (New), 1909.2.2 (New), 1909.2.3 (New), 1909.2.3.1
(New), 1909.2.4 (New), 1909.3 (New), 1909.3.1 (New), 1909.3.1.1 (New), 1909.3.1.2 (New), 1909.3.1.3 (New), 1909.3.2
(New), 1909.3.3 (New), 2112.2.1 (New), 2114 (New), 2114.1 (New), 2114.2 (New), 2114.2.1 (New), 2114.2.1.1 (New),
2114.2.1.2 (New), 2114.2.2 (New), 2114.2.3 (New), 2114.2.3.1 (New), 2212 (New), 2212.1 (New), 2212.2 (New), 2212.2.1
(New), 2212.2.2 (New), 2212.2.3 (New), 2212.2.4 (New), 2212.3 (New).

Proposed Change as Submitted

Proponent : Karl Rubenacker, Gilsanz Murray Steficek, representing Codes & Standards Committee, Structural Engineer's
Association of New York (karl.rubenacker@gmslip.com)

2015 International Building Code

Add new text as follows:

1605.4 Structural integrity load combinations - alternate load path method Where specifically required by Sections 1615

through 1617, elements and components shall be designed to resist the forces calculated using the following combination of
factored loads:

D+flL+f2W Equation 16-23

Where:

fi1 = 0.25 for buildings in RiskCategory L.

fi1 = 0.5 for buildings in Risk Category Il or IV.
f2 = O for buildings in Risk Category L.

f2 = 0.33 for buildings in Risk Category Il or V.

The live load component f1L need not be greater than the reduced live load.

1605.5 Structural integrity load combinations-vehicular impact and gas explosions Where specifically required by

Sections 1615.5 and 1615.6, elements and components shall be designed to resist the forces calculated using the following
combination of factored loads:

1.2D + Ak (0.5L or 0.2S) Equation16-24
0.9D + Ak + 0.2W Equation16-25
where:

Ak is the load effect of the vehicular impact or gas explosion.

1605.6 Structural integrity load combinations-specific local resistance method. Where the specific local resistance
method is used in a key element analysis, the specified local loads shall be used as specified in Section 1617.7.

SECTION 1615 STRUCTURAL INTEGRITY DEFINITIONS

1615.1 Definiitions The following words and terms shall, for the purposes of this section, have the meanings shown herein.

ALTERNATE LOAD PATH. A secondary or redundant load path capable of transferring the load from one structural element to
other structural elements.

ALTERNATE LOAD PATH METHOD. A design approach that accounts for an extreme event by providing alternate load paths
for elements that are no longer able to carry load. In an alternate load path design, key elements are considered notionally
removed, one at a time, and the structure is designed to transfer the loads from the removed element to other structural
elements, as required by Section 1616.
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ASPECT RATIO. The height of any portion of a building divided by its least dimension at the elevation from which the height is
being measured.

COLLAPSE. Failure of a structural element to the extent that it can no longer support any load.
ELEMENT. A structural member or structural assembly.
KEY ELEMENT. An element of the structural system, including its connections, that meets one or more of the following criteria:

1. An element which when lost, results in more than local collapse.

2. An element that braces a key element, the failure of which results in failure of the key element (further secondary
elements need not be considered key elements).

3. An element whose tributary area exceeds 3.000 square feet (279 square meters) on a single level.

LOCAL COLLAPSE. Failure of a structural element that results in the collapse of areas being directly supported by that
element and not extending vertically more than three stories.

RESPONSE RATIO. The ratio of an ultimate response quantity (e.g., deflection) to its value at yield.

ROTATION. The angle. measured at the ends of a member, whose tangent is equal to the deflection of the member at mid-
span divided by half the length of the member.

SPECIFIC LOCAL LOAD. Aload applied to a structural element or structural system as specified in Section 1616.7.

SPECIFIC LOCAL RESISTANCE METHOD. A design approach that accounts for extreme event loads by providing sufficient
strength for elements that may fail. In a specific local resistance design, key elements are designed for specific local loads as
required by Section 1617.

SECTION 1616 STRUCTURAL INTEGRITY - PRESCRIPTIVE REQUIREMENTS

1616.1 Scope The intent of these provisions is to enhance structural performance under extreme event scenarios by
roviding additional overall system redundancy and local robustness. All structures shall be designed to satisfy the prescriptive

requirements of this Section.

Exception: Structures in Risk Category | of Table 1604.5 and structures in occupancy group R-3 are exempt from the
requirements of Sections 1615 through 1617.

1616.2 Continuity and Ties All structural elements shall have a minimum degree of continuity and shall be tied together
horizontally and vertically as specified in Chapter 19, Chapter 21, and Chapter 22, for concrete, masonry and steel,
respectively.

1616.3 Lateral Bracing Floor and roof diaphragms or other horizontal elements shall be tied to the lateral load-resisting
system.

1616.4 Vehicular Impact Structural columns that are directly exposed to vehicular traffic shall be designed for vehicular
impact. Structural columns that are adequately protected by bollards, guard walls, vehicle arrest devices or other elements do

not need to be designed for vehicular impact. The load combinations for vehicular impact shall be as specified in Section
1605.5.
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Specific loads for vehicular impact shall be as follows:

1. Exterior corner columns shall be designed for a concentrated load of 40 kips applied horizontally in any direction from
which a vehicle can approach at a height of either 18 inches (457 mm) or 36 inches (914 mm) above the finished

driving surface, whichever creates the worst effect.

2

2. All other exterior columns exposed to vehicular traffic, and columns within loading docks, and columns in parking
garages along the driving lane shall be designed for a concentrated load of 20 kips applied horizontally in any direction
from which a vehicle can approach at a height of either 18 inches (457 mm) or 36 inches (914 mm) above the finished

driving surface, whichever creates the worst effect.

1616.5 Gas Explosions In buildings with gas piping operating at pressures in excess of 15 psig (103 kPa gauge). all ke
elements and their connections within 15 feet (4572 mm) of such piping shall be designed to resist a potential gas explosion.
The structure shall be designed to account for the potential loss of the affected key elements one at a time by the alternate
load path method. Load combinations for the alternate load path shall be as specified in Section 1605.4. In lieu of the alternate
load path method, the affected key elements shall be designed to withstand a load of 430 psf (20.6 kPa) applied using the load
combinations specified in Section 1605.5. The load shall be applied along the entire length of the element, and shall be applied
in the manner and direction that produces the most damaging effect.

Exceptions:

1. If a structural enclosure designed to resist the specified pressure is provided around the high-pressure gas piping, only
the key elements within the structural enclosure need to comply with this section.

2. Areduced pressure for gas explosions can be used based on an engineering analysis approved by the building
official.

1616.5.1 Explosion Prevention and Deflagration Venting The structural design and installation of explosion prevention
systems and deflagration venting shall be in accordance with the requirements of Appendices E and G of the International Fuel
Gas Code, as well as the International Fire Code, and the rules and regulations of the building official.

CHAPTER PART 1617— STRUCTURAL INTEGRITY - KEY ELEMENT ANALYSIS
1617.1 Scope AKey Element Analysis shall be performed for the following buildings:

. Buildings included in Structural Occupancy Category IV as defined in this chapter.

. Buildings with the aspect ratios of seven or greater.

. Buildings greater than 600 feet (183 m) in height or more than 1,000,000 square feet (92 903 m2) in gross floor area.

. Buildings taller than seven stories where any element, except for walls greater than 10 feet (3.048 meters) in length,
supports in aggregate more than 15 percent of the building area.

5. Buildings designed for areas with 3,000 or more occupants in one area in close proximity, including fixed seating and

grandstand areas.
6. When specifically ordered by the building official.

A WN PR

1617.2 Load Combinations Where specifically required by Section 1617.1, elements and components shall be designed to
resist the forces calculated using the combination specified in Section 1605.4 or 1605.6 as applicable.

1617.3 Seismic and Wind When the code-prescribed seismic or wind design produces greater effects, the seismic or wind

design shall govern, but the detailing requirements and limitations prescribed in this and referenced sections shall also be
followed.

1617.4 Joints Where a structure is divided by joints that allow for movement, each portion of the structure between joints
shall be considered as a separate structure.

1617.5 Key Element Analysis Where key elements are present in a structure, the structure shall be designed to account for
their potential loss one at a time by the alternate load path method, or by the specific local resistance method as specified in
Section 1617.6.

1617.6 The Specific Local Resistance Method Where the specific local resistance method is used key elements shall be
designed using specific local loads as follows:
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1. Each compression element shall be designed for a concentrated load equal to 2 percent of its axial load but not less
than 15 Kips, applied at midspan in any direction, perpendicular to its longitudinal axis. This load shall be applied in
combination with the full dead load and 50 percent of the live load in the compression element.

2. Each bending element shall be designed for the combination of the principal acting moments plus an additional
moment, equal to 10 percent of the principal acting moment applied in the perpendicular plane.

3. Connections of each tension element shall be designed to develop the smaller of the ultimate tension capacity of the
member or three times the force in the member.

4. All structural elements shall be designed for a reversal of load. The reversed load shall be equal to 10 percent of the
design load used in sizing the member.

1617.7 Design Criteria Alternate load path method and/or specific local resistance method for key elements shall conform to
the appropriate design criteria as determined from Sections 1617.8, 1617.9 and 1617.10. Load combinations for the alternate
load path method shall be as specified in Section 1605.4.

1617.8 Analysis Procedures All structural analysis for specific local loads or alternate load paths shall be made by one of
the following methods:

1617.8.1 Static Elastic Analysis For analysis of this type, dynamic effects of member loss or dynamic effects of specific local
loads need not be considered. The structural demand is obtained from linear static analysis. However, structural member

capacity is based on ultimate capacity of the entire cross section. The demand/capacity ratio of structural elements shall not
exceed one.

1617.8.2 Dynamic Inelastic Analysis For analysis of this type, dynamic effects of member loss or specific local loads shall

be considered. The structure does not need to remain elastic; however, the response ratio and rotation limits obtained from
Table 1617.8 shall not be exceeded.

1617.8.3 Energy methods Static inelastic analysis using energy equilibrium may also be used. The structure does not need
to remain elastic; however, the response ratio and rotation limits obtained from Table 1617.8 shall not be exceeded.

TABLE 1617.8
Response Ratio and Rotation Limits a

Element Response Ratio Rotation
Concrete Slabs u<10 6 < 4°
Post-Tensioned Beams u<2 0 < 1.5°
Concrete Beams u<20 0 < 6°
Concrete Columns u<2 0 < 6°
Long Span Acoustical Deck u<2 0 < 3°
Open Web Steel Joists u<2 0 < 6°
Steel Beams u<20 6 < 10°
Steel Columns u<5 0 < 6°

For SI: 1 degree = 0.0 1745 rad.

a. Table 1617.8 is intended for SDOF and simplified MDOF response calculations and a low level of protection. Table 1617.8
does not apply for explicit finite element methods that calculate the performance of the structural elements in response to the
specified loading intensity.

1617.9 Minimum Response Structural response of elements determined using a dynamic inelastic analysis shall not be less
than 80 percent of the structural response determined using a static elastic analysis.

1617.10 Strength Reduction Factors For structural design for specific local loads or alternate load paths, all strength
reduction factors may be taken as one.

SECTION 1909 STRUCTURAL INTEGRITY REQUIREMENTS

1909.1 General Reinforced concrete structures shall meet all the requirements of Sections 1909.1 through 1909.3. Concrete
slabs on

metal deck shall be governed by the provisions of Chapter 22. Reinforcement provided for gravity, seismic and wind forces or
for other purposes may be regarded as forming part of, or the whole of, these requirements. Reinforcing provided for one
requirement may be counted towards the other requirements.
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1909.2 Continuity and Ties The structural integrity requirements of ACI 318, Section 13.3.8.5 and 7.13 shall apply. In
addition, the following requirements shall be met.

1909.2.1 Slab Reinforcement At all floor and roof levels, slabs shall have a mat of bottom reinforcement in two perpendicular
or roughly perpendicular) directions. Reinforcement in this bottom mat shall be made continuous with lap, mechanical or
welded tension splices.

1909.2.1.1 Bottom Mat Reinforcement In each direction, the bottom mat reinforcement shall be not less than, the steel

required for temperature reinforcement. The bottom mat reinforcement shall be anchored at discontinuous edges within the
column strip, reentrant corners, elevation changes and anywhere else the continuity of the reinforcing is interrupted.

Exception: Flat plate middle strip bottom mat reinforcing perpendicular to discontinuous slab edges. In addition, the main bottom
mat reinforcement in one-way slabs shall be anchored at discontinuous edges.

1909.2.2 Peripheral Ties At each floor and roof level, reinforcement forming a continuous peripheral tie shall be provided.
Peripheral ties shall be located within perimeter beams or walls, where they occur, or within 4 feet (1219 mm) of the edge of
slab, where perimeter beams or walls do not occur. Continuous tie reinforcement shall be equal to half of the bottom
reinforcement within the edge or edge strip for two-way slabs but not less than two bars.

1909.2.3 Horizontal Ties At each column, beam reinforcement or slab bottom reinforcement shall be provided at each level
that can develop a tension force equal to the maximum of ltem 1 or 2:

1. Three times the load entering the column at that level, using a load combination of 1.0 x DL (self weight of structure
only).

2. One and a half times the load entering the column at that level using the load combinations of (1.2 DL+ 1.6 LL)or1.4
DL.

3. For transfer elements only, in lieu of ltem 1 or 2 the horizontal reinforcement shall be anchored at all supports.

1909.2.3.1 Bottom Reinforcing This beam or slab bottom reinforcement shall be distributed around the column perimeter
and shall be extended on all sides of the column into the adjacent slab for at least one-third of the span length. Where
reinforcing bars cannot be extended beyond the column (e.g., at slab edges and openings), they shall be hooked or otherwise
developed within the column.

1909.2.4 Vertical Ties Each column and each wall carrying vertical load shall be vertically tied continuously from its lowest to
highest level. The vertical ties composed of vertical column reinforcement shall be capable of resisting a tensile force equal to
the maximum design dead and live load received by the column or wall from any one story within four floors below.

1909.3 Precast Concrete General Precast concrete structural elements shall be reinforced to meet all of the requirements of
this section. However, reinforcement provided for gravity, seismic and wind forces and for other purposes may be regarded as
forming part of, or the whole of, these requirements. Reinforcing provided for one requirement may be counted towards the
other requirements.

1909.3.1 Continuity and Ties The structural integrity requirements of ACI 318, Section 16.5, shall apply. In precast and
composite structures, ties within precast structural elements shall be continuous and shall be anchored to the supporting
structure. In addition to Sections 1909.2.2 and 1909.2.4, the following requirements shall be met.

1909.3.1.1 End Connections End connections of all precast slabs, beams and girders shall have an axial tension capacity
equal to the larger of the vertical shear capacity of the connection at either end. or at least 2 percent of the maximum factored
vertical dead and live load in the precast compression element, whichever is larger, but not less than 20 kips or 2,500 pounds
per linear foot of slab (36.48 kN/m). Where more than one element frames in one direction, none of the elements or
connections shall have an axial tension capacity of less than 1 percent of the column load but not less than 20 kips.

1909.3.1.2 Side Connections Side connections of all precast elements shall have an axial tension capacity not less than the
steel required for temperature reinforcement of the larger element at either side.

1909.3.1.3 Connection Forces For design of the connections, the transverse shear force and the axial tensile force need not
be considered to act simultaneously.

1909.3.2 Joints Joints in precast structures shall not rely on friction due to gravity to transfer load.
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1909.3.3 Bearing The net bearing area shall not be less than 2 inches (51 mm) wide and 3 inches (76 mm) long in the

direction of the member.
SECTION 2114 STRUCTURAL INTEGRITY REQUIREMENTS

2114.1 General Load-bearing masonry structures shall be reinforced to meet all of the requirements of this section. However,
reinforcement provided for gravity, seismic or wind forces or for other purposes may be regarded as satisfying part of, or the

whole of, these requirements. Reinforcement provided for one requirement may be counted towards the other requirements.

2114.2 Continuity and Ties Load-bearing masonry structures shall be reinforced to obtain a continuous system of vertical
and horizontal ties. Continuity of all ties shall be ensured by providing lap, welded or mechanical tension splices. The following
requirements shall be met for walls, columns and piers:

2114.2.1 Horizontal Ties At each floor and roof level, continuous horizontal ties shall be provided in all load-bearing masonry

walls, and around the perimeter of the building. Minimum horizontal tie reinforcement shall be not less than the equivalent of
two No. 4 bars.

2114.2.1.1 Location of Horizontal Ties Ties shall be located within the thickness of walls or beams, where they occur, or
within 1 foot (305 mm) of the edge of slab, where walls or beams do not occur.

2114.2.1.2 End Connections of Horizontal Ties All horizontal ties shall be terminated in a perpendicular horizontal tie.
Where no perpendicular horizontal tie exists within 4 feet (1219 mm) of the end of a wall, the horizontal tie shall be anchored at
the end of the wall. The vertical reinforcement at the end of such walls shall not be less than two No. 4 bars placed within 16
inches (406 mm) of the end of the wall. This vertical reinforcement shall be continuous from the lowest to highest level of the

wall, and anchored at each end in a horizontal tie or the foundation element.

2114.2.2 End Connections Where slab or beam elements are supported on a masonry wall, column or pier, the connection
shall be designed to sustain an axial tension capacity equal to the greater of the vertical shear capacity of the connected
element at either end or two percent of the maximum factored vertical dead and live load in the compression masonry element.
The design of the end connections shall ensure the transfer of such loads to horizontal or vertical ties.

Where more than one element frames in one direction, none of the elements or connections shall have an axial tension
capacity of less than one percent of the vertical load.

For the design of the connections, the transverse shear force and the axial tensile force need not be considered to act
simultaneously.

The reinforcement of the end connections shall be equivalent to at least one No. 4 bar, at a maximum spacing of 24 inches
(610 mm) on center. Where end connections occur at a masonry pier or column, reinforcement equivalent to a minimum of four
fully developed No. 4 bars shall be provided. The reinforcement shall be distributed around the perimeter of the column or pier.
The minimum anchorage into both the slab and the masonry compression element shall be equivalent to the capacity of the
fully developed No. 4 bar.

Where the floor extends on both sides of a bearing wall, the portion of the tie within the slab shall alternate between both sides.

2114.2.3 Vertical Ties Each column, pier and wall shall be vertically tied continuously from its lowest to highest level. The
vertical reinforcement shall be terminated in a horizontal tie or foundation or their equivalent. Where openings in bearing walls
greater than 24 inches (610 mm) in height occur, ties shall be provided at each side of the opening that extend and are

anchored in the masonry above and below the opening. Vertical ties shall be placed on both sides of control joints in bearing
walls.

2114.2.3.1 Vertical Ties Reinforcing Vertical tie reinforcing shall not be less than the equivalent of one No. 4 bar, at a
maximum spacing of 48 inches (1219 mm) on center. A minimum of four continuous No. 4 bars shall be provided per masonry
column or pier.

SECTION 2212 STRUCTURAL INTEGRITY REQUIREMENTS

2112.2.1 Vertical Ties Column splices shall have an available tensile strength at least equal to the largest design gravity load
reaction applied to the column at any floor level located within four floors below the splice.

2212.1 General Steel structures shall be designed to meet all of the requirements of this section. However, details provided
for gravity, seismic and wind forces and for other purposes may be regarded as forming part of, or the whole of, these
requirements. Detailing provided for one requirement may be counted towards the other requirements.
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Exceptions:
1. One-story structures less than 5,000 square feet (465 m2) not to exceed 15 feet (4572 mm) in height.
2. Structures in Group R-3 occupancy not more than three stories in_height.

2212.2 Continuity and Ties The requirements of this section shall be met.

2212.2.1 Bolt Quantity All bolted connections shall have at least two bolts.

2212.2.2 Bolt Pretension Bolted connections of all columns, beams, braces and other structural elements that are part of the

lateral load resisting system shall be designed as bearing-type connections with pretensioned bolts or as slip critical
connections.

2212.2.3 Connection Tensile Strength End connections of all beams and girders shall have a minimum available tensile
strength equal to the larger of the available vertical shear strength of the connections at either end, but not less than 10 kips
(45 kN). For the design of the connectrons, the shear force and the axial tensile force need not be consrdered to act

holes parallel to the direction of the tension force and inelastic deformation are permitted. For the purpose of this provision, a
connection shall be considered compliant if it meets the following requirements:
1. For single-plate shear connections, the available tensile strength shall be determined only for the limit state of bolt
bearing on the plate and beam web.
2. For single angle and double angle shear connections, the available tensile strength shall be determined for the limit
states of bolt bearing on the angles and beam web and for tension yielding on the gross area of the angles.

3. All other connections shall be designed for the required tension force noted above in accordance with the provisions of
AISC 360.

2212.2.4 Brace Strength Elements and their connections that brace compression members shall have a minimum available
tensile strength equal to at least 2 percent of the required compressive strength of the member being braced, but not less than
10 kips (45 kN). For design of these bracing connections, the shear force and the tensile force need not be considered to act
simultaneously. Where more than one element braces a compression member at a point in one direction, all elements and
connections shall have a minimum available tensile strength equal to at least 1 percent of the required compressive strength of
the member being braced but not less than 10 kips (45 kN).

2212.3 Composite Construction For steel framing members and/or decking acting compositely with concrete slabs, the
following requirements shall be met:

1. Shear studs shall not be less than 1/2 inch (12.7 mm) in diameter. The spacing of shear studs shall not be greater than
one every 12 inches (305 mm) averaged over the length of the beam.

2. Connections at the discontinuous edges of permanent metal decking to supporting members shall have a minimum
connection strength in the direction parallel to the rib of the deck equal to the shear strength of a 3/4-inch (19.1 mm)
puddle weld every 12 inches (305 mm) on center.

3. Side lap connections of permanent metal decking shall have a minimum strength equal to the strength of a button
punch every 24 inches (610 mm) on center.

4. Welded wire fabric reinforcement in concrete slabs shall be continuous over all supports and in all spans. Minimum
area of continuous reinforcement shall be 0.0015 times the area of concrete. The welded wire fabric reinforcement

shall have tension splices and be anchored at discontinuous edges.

Reason: Structures should de designed to avoid disproportionate collapse. Typical structures should have minimal prescriptive
requirements. Significant structures should be designed with additional resiliency.

Cost Impact: Will increase the cost of construction
Will have a nominal increase for typical structures subject to the prescriptive requirements and a small increase for significant
structures. Benefit to society should outweigh the very slight increase in construction cost.

S81-16 : 1605.4
(NEW)-
RUBENACKER13488

Public Hearing Results

Committee Action: Disapproved
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Committee Reason: This proposal contains a lot of information that is unclear. A suggested modification was too complex to
understand what was or was not included in its scope. The committee encourages the proponent to continue to work with the
ASCE committee through their consensus process.

Assembly Action: None

Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.

Commenter's Reason: Including specific provisions for structural integrity design will be beneficial for public safety and
property protection by ensuring design of critical elements to all applicable loads or by provision of an alternate load path. The
proposed code change is both comprehensive and clear, and will achieve the goal of providing for adequate structural integrity

for buildings subject to the requirements.

S81-16

2016 ICC PUBLIC COMMENT AGENDA Page 2251



S88-16
IBC: 1607.4, 1607.9.3.
Proposed Change as Submitted

Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS, representing SELF (jgoupil@asce.org)

2015 International Building Code
Revise as follows:

1607.4 Concentrated live loads. Floors . roofs, and other similar surfaces shall be designed to support the uniformly
distributed live loads prescribed in Section 1607.3 or the concentrated live loads, given in Table 1607.1, whichever produces
the greater load effects. Unless otherwise specified, the indicated concentration shall be assumed to be uniformly distributed
over an area of 21 /2 feet by 21 /2 feet (762 mm by 762 mm) and shall be located so as to produce the maximum /oad effects in
the structural members.

1607.9.3 Elements supporting hoists for facade access equipment. In addition to any other applicable live loads,
structural elements that support hoists for facade access equipment shall be designed for a live load consisting of the larger of
the rated load of the hoist times 2.5 and or the stall load of the hoist, whichever is larger.

Reason: This proposed changes to Section 1607 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures
(ASCE 7-16).

Section 1607.4 Concentrated live loads - Proposed addition specifically includes roofs to the requirements for concentrated
live loads. This proposed change will align the requirements of the code with the standard ASCE 7.

Section 1607.9.3 Elements supporting hoists for facade access equipment - Proposed revisions clarifies that the larger
of the two loads is required, not both.

Cost Impact: Will not increase the cost of construction

The proposed changes will not impact the cost of construction. This proposal coordinates the IBC with the referenced loading
standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures. ASCE 7 will be updated
from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.

As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document is designated ASCE 7-16 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 Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

S$88-16 : 1607.4-
GOUPIL12934

Public Hearing Results

Committee Action: Approved as Modified
Modification:

2015 International Building Code

1607.9.3 Elements supporting hoists for facade access and building maintenance equipment. In addition to any other
applicable live loads, structural elements that support hoists for facade access and building maintenance equipment shall be

designed for a live load eensisting-of the-dargerof 2.5 times the rated load of the hoisttimes—25- _or the stall load of the hoist,
whichever is larger.

Committee Reason: Coordination wth the latest edition of the referenced standard, ASCE 7 which was updated in ADM94-16.
The modification further updates the proposal for consistency with ASCE 7 due to public comments.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:
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Proponent : Gwenyth Searer, representing self requests Approve as Modified by this Public Comment.

Further Modify as Follows:

2015 International Building Code

1607.9.4 Lifeline Fall arrest and lifeline anchorage s-forfacade-aceess-equipment. In addition to any other applicable live
loads, fall arrest and lifeline anchorages and structural elements that support ifelire these anchorages shall be designed for a
live load of at least 3,100 pounds (13.8 kN) for each attached lifeline, in every direction that a fall arrest load may be applied.

Commenter's Reason: During the public comment period of ASCE 7-2016, a commenter suggested editorial changes to the
language regarding personal fall arrest anchorages. The Committee accepted the proposed changes, but only after the
deadline for submission of code change proposals.

This public comment matches the changes made by ASCE 7.

The original wording of the section reads:

"1607.9.4 Lifeline anchorages for facade access equipment. In addition to any other applicable live loads, lifeline
anchorages and structural elements that support lifeline anchorages shall be designed for a live load of at least 3,100 pounds
(13.8kN) for each attached lifeline in every direction that a fall arrest load may be applied."

If this public comment is accepted, the section will be revised to read:
"1607.9.4 Fall arrest and lifeline anchorages. In addition to any other applicable live loads, fall arrest and lifeline

anchorages and structural elements that support these anchorages shall be designed for a live load of at least 3,100 pounds
(13.8kN) for each attached lifeline in every direction that a fall arrest load may be applied."

This public comment will bring the language into compliance with the language approved for ASCE 7-16 and matches the

changes made to 1607.9.3 in S88-16, which was approved As Modified by the ICC Structural Committee.

S88-16
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S91-16
IBC: 1607.8.3.1 (New).
Proposed Change as Submitted

Proponent : Karl Rubenacker, representing Codes & Standards Committee, Structural Engineer's Association of New York
(karl.rubenacker@gmslip.com)

2015 International Building Code

Add new text as follows:

1607.8.3.1 Columns in parking areas. Unless specially protected, columns in parking areas subject to impact of moving
vehicles shall be designed to resist the lateral load due to impact and this load shall be considered a variable load. For
passenger vehicles, this lateral load shall be taken as a minimum of 6,000 pounds (26.70 kN) applied at least 1 foot 6 inches

457mm); above the roadway, and acting simultaneously with other design loads. In addition, columns in parking areas shall
meet the requirements of Section 1615 for structural integrity.

Reason: Clarification of design load requirement for columns in parking areas, this load case should not be neglected in
design of garages.

Cost Impact: Will not increase the cost of construction
Will not increase cost of construction - is clarification of design loading.

S91-16 :
1607.8.3.1 (NEW)-
RUBENACKER13473

Public Hearing Results

Committee Action: Disapproved

Committee Reason: Disapproval was requested by proponent in recognition that further work is needed on the proposal. There
was insufficient justification provided for the proposed loads on columns in parkiing areas.

Assembly Action: None

Individual Consideration Agenda

Proponent : Scott Campbell, representing Portland Cement Association (scampbell@cement.org) requests Approve
as Submitted.

Commenter's Reason: The effects of impact loads on columns in parking garages should be considered in the design. The
current proposal clarifies the load case.

S91-16
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S93-16
IBC: 1607.12.3.1.
Proposed Change as Submitted

Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS, representing SELF (jgoupil@asce.org)

2015 International Building Code
Revise as follows:

1607.12.3.1 Vegetative and landscaped roofs. The weight of all landscaping materials shall be considered as dead load and
shall be computed on the basis of saturation of the soil as determined in accordance with ASTHM-E-239% Section 3.1.4 of ASCE
7. The uniform design live load in unoccupied landscaped areas on roofs shall be 20 psf (0.958 kN/mZ). The uniform design
live load for occupied landscaped areas on roofs shall be determined in accordance with Table 1607.1.

Reason: This proposed changes to Section 1607 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures
(ASCE 7-16).

Section 1607.12.3.1 Vegetative and landscaped roofs - This modifies the pointer to Chapter 3 of ASCE 7 from ASTM
E2397. ASCE 7 is the referenced loading standard and contains provisions for these types of use areas; the 2016 edition of
ASCE 7 includes loads associated with landscaped and vegetative roofs maintained by irrigation and subject to rainfall. The
provisions clarify which components are considered dead load versus rain load for vegetative roof areas, and clearly outlines
the minimum live loads in Table 4-1 of ASCE 7, which now includes a section for occupiable areas of roofs.

Cost Impact: Will not increase the cost of construction

The proposed changes will likely impact the design and construction of these systems because this proposal seeks

to reference the recognized loading standard ASCE 7, which now includes loading provisions for this use type. Whether costs
increase or decrease or otherwise may impact design costs are undetermined because the current ASTM reference may or
may not be similar to the acceptable ASCE 7 loading methodology, which is consistent with all other provisions in ASCE 7. This
proposal coordinates the IBC with the referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria
for Buildings and Other Structures. ASCE 7 will be updated from the 2010 edition to the 2016 edition as an Administrative
Update to the 2018 |-Codes.

As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document is designated ASCE 7-16 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 Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

$93-16 :
1607.12.3.1-
GOUPIL12937

Public Hearing Results

Committee Action: Approved as Submitted

Committee Reason: This proposal provides a direct reference to the ASCE 7 load provision for landscaped and vegetative roofs.
As the reason indicates this will clarify which components are considered dead load versus rain load for vegetative roof areas,

Assembly Action: None

Individual Consideration Agenda

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.
Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring

a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.

2016 ICC PUBLIC COMMENT AGENDA Page 2255



ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.

The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

$93-16
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S95-16
IBC: 1607.12.5.1.
Proposed Change as Submitted

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

2015 International Building Code
Revise as follows:

1607.12.5.1 Roof live load. Roof sutfaces assemblies and supporting structures to be covered by solar photovoltaic panels or

modules shall be designed for the roof live load, Ly, assuming-that for the photeveltaic-panels-ermedules load case where
photovoltaic panel systems are not present. The roof pheteveltaic-live load #r need not be applied to roof areas covered by

photoveltaic-panel-er-medule-isinaceessible—Areas-photovoltaic panels where the clear space vertical height between_the
underside of the panels and the rooftop is retmerethanr-24 inches (610 mm) shal-be-censidered-iraceessible or less. Roof

surfaces assemblies and supporting structures not covered by photovoltaic panels shall be designed for the roof live load.

Reason: This proposal includes only editorial changes to clarify the existing requirements. Language is revised to clarify that
roof assemblies and supporting structures are designed, not "roof surfaces are designed." Language is revised to clarify that
the live load threshold criteria is related to clear vertical height between the underside of the photovoltaic panels and the roof
surface, rather than a determination of "accessible" or “inaccessible.” The term accessible is a defined term in the International
Building Code. The definition of accessible is: "Asite, building, facility or portion thereof that complies with Chapter 11." It is
inappropriate to use this defined term for the live load threshold. Clear vertical height is much more descriptive and clear.

Cost Impact: Will not increase the cost of construction
The proposal will not change the cost of construction because there is no change to technical requirements. These are
editorial changes only.

$95-16 :
1607.12.5.1-
CAIN13370

Public Hearing Results

Committee Action: Approved as Modified
Modification:

2015 International Building Code

1607.12.5.1 Roof live load. Roof assemblies-and-supperting-structures te-be-cevered-by-selar that support photovoltaic parels-er
modules panel systems shall be designed fer to resist each of the_following conditions:

1. The uniform and concentrated roof live leag—+for loads with the lead-case-where-photovoftaic-panel-systems-are-netpresent

photovoltaic panel system dead loads.
EXCEPTION: The roof live load need not be applied to reefareas the area covered by pheteveltaic-panels- photovoltaic panels

where the clear vertical-height space between-the-underside-of the panels and the reeftop roof surface is 24 inehes in. (610 mm) or
less.-Reef-assemblies

2. The uniform and

v he concentrated roof live teag
loads without the photovoltaic panel system present.

Committee Reason: This code change improves the current wording of roof live loads at photovolaic panels. The modification
incorporates some additional wording from the referenced standard, ASCE 7, that is preferred.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:

Proponent : Jonathan Siu, representing Washington Association of Building Officials Technical Code Development
Committee (Jon.Siu@seattle.gov) requests Approve as Modified by this Public Comment.

Further Modify as Follows:
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2015 International Building Code
1607.12.5.1 Roof live load. Roof structures that support photovoltaic panel systems shall be designed to resist each of the
following conditions:

1. Fhe All applicable uniform and concentrated roofHive loads with the photovoltaic panel systemdead loads.
Exception:The+eof Roof live tead loads need not be applied to the area covered by photovoltaic panels where the
clear space between the panels and the roof surface is 24 in. (610 mm) or less.

2.  Fhe-All applicable uniform and concentrated roofive loads without the photovoltaic panel system present.
Commenter's Reason: This public comment further clarifies the design load requirements for roof structures supporting PV
panel systems. The supporting structure needs to be designed for more than just the panel dead loads and roof live load.
Snow, rain (which can lead to ponding), wind, and seismic loads also need to be accounted for. Mentioning only roof live loads

can be misleading. Even though Section 1607 is titled Live Loads, there is precedence to point to other types of loading in
Section 1607.12.4, which refers to snow and wind loads for awning and canopy design.

$95-16
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598-16
IBC: 1607.12.5.2.1 (New).
Proposed Change as Submitted

Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS, representing SELF (jgoupil@asce.org)

2015 International Building Code
Add new text as follows:

1607.12.5.2.1 Photovoltaic panels installed on open grid roof structures Structures with open grid framing and no roof
deck or sheathing supporting photovoltaic panel systems shall be designed to support the uniform and concentrated roof
live loads specified in Section 1607.12.3.1, except that the uniform roof live load shall be permitted to be reduced to 12 psf
(0.57kN/m?).

Reason: This proposed changes to Section 1607 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures
(ASCE 7-16).

Section 1607.12.5.2.1 Photovoltaic panels installed on open grid roof structures. Awareness of building sustainability in
recent years has led to unprecedented growth rate in design and implementation of rooftop solar photovoltaic (PV) systems.
Engineers have made various assumptions relating to the vertical support of rooftop solar PV systems particularly at existing
structures where reserve vertical capacity is often limited. Among the many assumptions made is whether full or partial roof live
loads must be used or whether no live loads need to be considered at areas covered by new PV systems. This issue has been
studied by a Live Load Task Group under the directive of the Structural Engineers Association of California (SEAOC) Solar PV
System Subcommittee. Recommendation leading to a proposal that has been finalized and accepted into ASCE 7.In the ASCE
7-16 Main Committee ballot, new provisions on Rooftop Solar Arrays based primarily on SEAOC PV-2-2012 document received
overwhelming approval action. This proposal on live load requirements will complement the new provision for solar PV system
wind load design. Together the live load and wind provisions will help solidify ASCE 7 as the single source design loading
information for both the design professionals as well as the industry related to solar photovoltaic system.

Reference:

Blaney, Colin and LaPlante, Ron (2013), "Recommended Design Live Loads for Rooftop Solar Arrays," SEAOC Convention
Proceedings, 2013, pp. 264 — 278.

Cost Impact: Will not increase the cost of construction

The proposed changes may or may not impact the cost of construction. This proposal standardizes this evolving industry
where requirements did not previously exist so that the loading and design requirements are consistent. This proposal
coordinates the IBC with the referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for
Buildings and Other Structures. ASCE 7 will be updated from the 2010 edition to the 2016 edition as an Administrative Update
to the 2018 I-Codes.

As of the submission date of this code change proposal, the ASCE 7 Standards Committee has completed the committee
balloting on technical changes. The document is designated ASCE 7-16 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 Hearings for Group B in October of 2016. Any person interested in obtaining a public comment copy of ASCE 7-16
may do so by contacting James Neckel at ASCE (jneckel "at" asce.org).

$98-16 :
1607.12.5.2.1
(NEW)-
GOUPIL12940

Public Hearing Results

Committee Action: Approved as Modified
Modification:

2015 International Building Code

1607.12.5.2.1 Photovoltaic panels installed on open grid roof structures Structures with open grid framing and no roof deck
or sheathing supporting photovoltaic panel systems shall be designed to support the uniform and concentrated roof live loads
specified in Section $66%+2:3-1 1607.12.5.1, except that the uniform roof live load shall be permitted to be reduced to 12 psf

o
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(0.57kN/m“).

Committee Reason: This proposal adds roof load requirements for photovoltaic panels that are taken from the latest edition of
the referenced standard, ASCE 7, which was updated in ADM94-16. The modification corrects a mistaken section reference.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:

Proponent : Jennifer Goupil, American Society of Civil Engineers (ASCE), representing American Society of Civil
Engineers (ASCE) (jgoupil@asce.org) requests Approve as Modified by this Public Comment.
Further Modify as Follows:

2015 International Building Code

1607.12.5.2.1 Photovoltaic panels installed on open grid roof structures Struetures Roof structures with open grid framing
and no roof deck or sheathing supporting photovoltaic panel systems shall be designed to support the uniform and
concentrated roof live loads specified in Section 1607.12.5.1, except that the uniform roof live load shall be permitted to be
reduced to 12 psf (0.57kN/m°).

Commenter's Reason: This clarifies that the section specifically refers to roof structures. At the request of the committee, this
public comment clarifies the intent with the descriptor word "roof" in the text of the provisions since titles are not enforceable.

S98-16
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S101-16
IBC: 1607.14.2 (New), 706.2 (New).
Proposed Change as Submitted

Proponent : Ali Fattah, City of San Diego Development Services Department (afattah@sandiego.gov)

2015 International Building Code
Add new text as follows:

706.2 Structural stability Fire walls shall be designed and constructed to allow collapse of the structure on either side without
collapse of the wall under fire conditions. Fire walls designed and constructed in accordance with NFPA 221 and Section
1607.14.2 shall be deemed to comply with this section.

1607.14.2 Fire walls. Fire walls and their supports shall be designed in accordance with this chapter. In addition, where fire
walls are designed in accordance with NFPA 221, they shall be designed to withstand a minimum out-of-plane Allowable Stress

Design load of 5 Ibs/ftz, applied from either direction. A minimum out-of-plane uniform Strength Design load, Ay, of 8 Ibs/ftZ
0.38 kPa), in conjunction with the load combinations for extraordinary events in ASCE 7, is permitted to be used for design.

Reason: This is a necessary code change for consistency in the design of fire walls for structural loads. This code change
was submitted as public comment to FS28-15 that was disapproved in Group Ain Long Beach. This code change addresses
the design of fire walls and does not address the loading on fire walls during an E119 fire test.

The code change is proposed in Chapter 16 with a cross reference in Section 706.2, where the other structural loads are
defined. The engineers who are going to be required to design these walls for structural loading will be unlikely to find the
design criteria in Chapter 7--these engineers live in Chapters 16 through 23. In addition, it is necessary for this code change to
be in the IBC since most structural engineers do not purchase a copy of NFPA221.

Second, the code change clarifies that the 5 psf out-of-plane load (required in Section 4.2 of NFPA 221) is Allowable Stress
loading. The second sentence in the new Section 1607.14.2 then gives guidance to the design engineer what to use for
Strength Design loading (which is what the vast majority of the loads in the code are calibrated to) and what load combinations
to use in ASCE 7. The reference to Section 2.5.2.1 of ASCE 7 load combinations for extraordinary events addresses areas
where earthquake loads are not required and where the conditions in the exception in ASCE 7 Section 13.5.8.1 and a design is
required.

This in no way conflicts with or changes the requirements in NFPA 221--it is merely a conversion from one type of loading
(Allowable Stress) to another (Strength Design), and brings consistency in application for code officials and design engineers.
With this proposal, the design requirements in the IBC, NFPA 221, and ASCE 7 will all be coordinated. Without this code
change, even if an engineer or code official were to find the reference to NFPA 221 and the appropriate section in that
standard, there is no guidance in any of the three documents as to what kind of load it is (allowable stress or strength design),
or what load combinations to use. In response to the Committee's statement published in the Report of the Committee Action
Hearings regarding the cost of construction, buildings incorporating fire walls tend to be large buildings whose structures are
designed by an engineer. The additional cost of designing the fire walls for this load is not significant.

Cost Impact: Will not increase the cost of construction

In response to the Committee's statement published in the Report of the Committee Action Hearings for code change FS28-15
in Group Aregarding the cost of construction, buildings incorporating fire walls tend to be large buildings whose structures are
designed by an engineer. The additional cost of designing the fire walls for this load is not significant.

$101-16 :
1607.14.2 (NEW)-
FATTAH11489

Public Hearing Results

Committee Action: Disapproved

Committee Reason: Committee's action on S55-16 accomplishe the primary intent for fire wall design. A public comment is
suggested to add a pointer to the Chapter 16 design requirements in Section 706.2.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:
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Proponent : Ali Fattah, City of San Diego Development Services Department, representing City of San Diego
Development Services Department (afattah@sandiego.gov) requests Approve as Modified by this Public Comment.

Modify as Follows:

2015 International Building Code

706.2 Structural stability Fre-wallsFire walls shall be designed and constructed to allow collapse of the structure on either
side without collapse of the wall under fire conditions. Fire-wallsFire walls designed and constructed in accordance
with_Section 706, or NFPA 221-and , as well as Section 1607.14.2 shall be deemed to comply with this section.

1607.14.2 Fire walls. Fire-wallsFire walls and their supports shall be designed in accordance with this chapter. ir-adedition

Additionally ~#where-fire-walls-are-designed-n-aceordance-with-NFPA221they- _Fire Walls shall be _designed and constructed
to-withstand- _allow collapse of the structure on either side without collapse of the wall when subjected to a minimum out-of-
plane Allowable Stress DeS|gn load of 5 Ibs/ft —apphed—#em—e\tme%dﬁeeﬂeﬂ—ﬁr or a minimum out-of-plane uniform Strength
Design load;Ays of 8 Ibs/ft (0.38 kPa)+

perritied-to-be-used-for-design _applied from either direction.
Commenter's Reason: This public comment is submitted in the event that the modifications in the public comment to S55 are

not approved. Both S101 and S55 seek to accomplish the same outcome clarify what out of plane load to apply, that it is not an
additive load concurrent with other loads, and that the verification needs to apply from either direction.

This loading issue becomes significant for Fire Walls that incorporate a non-load bearing fire resistance rated wall
assembly located between wood framed load bearing wood framed walls. The load is necessary for determining the frequency
and fastening of horizontal restraining attachment from either side of the free standing fire resistance rated wall assembly.

The committee disapproved S101 and the floor modification because S55 was approved.
We worked with AWC and other supportive groups and feel that S101 is more complete.

S$101-16
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S103-16
IBC: 1608.2, 1608.3.
Proposed Change as Submitted

Proponent : Jennifer Goupil, AMERICAN SOCIETY OF CIVIL ENGINEERS, representing SELF (jgoupil@asce.org)

2015 International Building Code
Delete and substitute as follows:

FIGURE 1608.2
GROUND SNOW LOADS, p g, FOR THE UNITED STATES (psf)

(Existing code figure not shown for clarity)

Revise as follows:

FIGURE 1608.2
GROUND SNOW LOADS, pg, FOR THE UNITED STATES (psf)

(Existing code figure not shown for clarity)
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establish ground snow loads. Extreme local variations
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FIGURE 1608.2 Ground Snow Loads, pe, for the United States (Ib/ft?)

NOTES: For state tables, see Chapter 7 of ASCE 7: See Table 7.3-3 for Colorado; See Table 7.3-4 for Idaho; See Table 7.3-5 for

Montana; See Table 7.3-6 for Washington; See Table 7.3-7 for New Mexico; See Table 7.3-8 For Oregon

1608.3 Ponding instability. Susceptible bays of roofs shall be evaluated for ponding instability in accordance with Seetier

742 Chapter 7 and Chapter 8 of ASCE 7.

Reason: This proposed changes to Section 1608 will harmonize the provision in the code with the 2016 edition of the
referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures

(ASCE 7-16).
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The current ASCE 7 committee has developed the 2016 edition of the standard to supplement the basic ground snow load map
with an extensive database of ground snow loading data for individual cites in regions with highly variable climatic conditions
associated with mountains and other factors. This data was assembled over a period of many years through the efforts of
regional experts and structural engineering associations with specialized knowledge in local climatic conditions and vetted by
the Committee as having followed appropriate and consistent procedures. The revised map indicates which states have
supplemental data within the ASCE 7-16 standard.

Cost Impact: Will not increase the cost of construction

The proposed changes will not impact the cost of construction. The proposed changes will add snow load data to the code that
is already required by the states adding no additional burden to the design. This proposal coordinates the IBC with

the referenced loading standard ASCE 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures.
ASCE 7 will be updated from the 2010 edition to the 2016 edition as an Administrative Update to the 2018 I-Codes.

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 7-16 Minimum Design Loads and Associated
Criteria for Buildings and Other Structures is expected to be completed, published, and available for purchase prior ot he 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 "at" asce.org).

$103-16 : FIGURE
1608.2-
GOUPIL12659

Public Hearing Results

Committee Action: Approved as Submitted

Committee Reason: This proposal updates the IBC snow load provision for consitency with the latest edition of the referenced
standard, ASCE 7, which was updated in ADM94-16. The updates incorporate necessary local conditions.

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:

Proponent : Jennifer Goupil, American Society of Civil Engineers (ASCE), representing American Society of Civil
Engineers (ASCE) (jgoupil@asce.org) requests Approve as Modified by this Public Comment.

Modify as Follows:

2015 International Building Code

FIGURE 1608.2
Ground Snow Loads, Pg, for the United States (psf)
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Commenter's Reason: This changes is required to coordinate with ASCE 7-16. This was addressed during the ASCE 7-16
public comment and is incorporated into the final version of the standard.

The updated snow load data for the state of New Hampshire is in response to a public comment recieved for ASCE 7-16. This
update is consistent with the changes adopted for the western mountainous states. The reference to the data eliminate the
case study regions within the state but more importantly coordinates snow load data with the requirements of the state, which
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governs the design. Because the map within IBC is duplicative of the snow map in ASCE 7-16, this is a coordinating update.
There is no significant cost impact from this update to the IBC because the data referenced is in fact currently required by the
state, this is simply a coordination item.

Proponent : Ed Berkel, representing ICC Code Correlation Committee (ccc@iccsafe.org) requests Disapprove.

Commenter's Reason: The Code Correlation Committee requests Disapproval of this code change proposal in order to bring
a correlation issue to the attention of the full membership at the Public Comment Hearings and to allow the membership to
coordinate action on this code change proposal with action taken on Code Change Proposal ADM94-16.

ADM94-16 is the administrative update to referenced standards in the I-Codes. One of these standards, ASCE7, Minimum
Design Loads and Associated Criteria for Buildings and Other Structures, was proposed for update to ASCE7-16. However, a
successful assembly motion requests that the referenced ASCE7 remain at ASCE7-10 as it presently is referenced in the 2015
I-Codes. This code change proposal coordinates with and relies upon reference to ASCE7-16.

The Code Correlation Committee is a standing committee of the International Code Council whose objectives, procedures and
organization are set forth in Council Policy CP#44-13. The objective of the Code Correlation Committee is to maintain
technical and editorial consistency among the International Codes and to assist staff in the evaluation and processing of code
change proposals and comments that are exclusively editorial.

$103-16
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S105-16
IBC: 1609.1.1.
Proposed Change as Submitted

Proponent : W Lee Shoemaker, Thomas Associates Inc, representing Metal Building Manufacturers Association
(Ishoemaker@mbma.com)

2015 International Building Code
Revise as follows:

1609.1.1 Determination of wind loads. Wind loads on every building or structure shall be determined in accordance with
Chapters 26 to 30 of ASCE 7 or provisions of the alternate all-heights method in Section 1609.6. The type of opening
protection required, the ultimate design wind speed, Vj;, and the exposure category for a site is permitted to be determined in
accordance with Section 1609 or ASCE 7. Wind shall be assumed to come from any horizontal direction and wind pressures
shall be assumed to act normal to the surface considered.
Exceptions:
1. Subject to the limitations of Section 1609.1.1.1, the provisions of ICC 600 shall be permitted for applicable Group R-2
and R-3 buildings.
. Subject to the limitations of Section 1609.1.1.1, residential structures using the provisions of AWC WFCM.
. Subject to the limitations of Section 1609.1.1.1, residential structures using the provisions of AIS| S230.
. Designs using NAAMM FP 1001.
. Designs using TIA-222 for antenna-supporting structures and antennas, provided the horizontal extent of Topographic
Category 2 escarpments in Section 2.6.6.2 of TIA-222 shall be 16 times the height of the escarpment.
. Wind tunnel tests in accordance with ASCE 49 and Sections 31.4 and 31.5 of ASCE 7.
. The wind load for roof components and cladding need not be greater than 1.3 times the corresponding wind load
determined using ASCE 7-10.

The wind speeds in Figures 1609.3(1), 1609.3(2) and 1609.3(3) are ultimate design wind speeds, V¢, and shall be
converted in accordance with Section 1609.3.1 to nominal design wind speeds, V3sq, when the provisions of the standards
referenced in Exceptions 4 and 5 are used.

a b~ wWN

|\l®

Reason: ASCE 7-16, that is under public review at the time of this code change submittal, incorporates the latest information
and knowledge with respect to wind loads. There was considerable ASCE 7 committee debate on revisions that drastically
affected the roof component and cladding loads for gable and hip roofs with a mean roof height less than 60 feet. The ASCE 7-
16 Commentary explains that "the negative roof (GCp) values given in these figures are significantly greater (in magnitude)
than those given in previous versions (2010 and earlier)...".

The GCp pressure coefficients have been traditionally derived from wind tunnel tests. The most recent wind tunnel testing
utilized a finer grid of pressure taps on the models that revealed that the GCp values were significantly higher in some cases.
However, the GCp pressure coefficients are one of six factors that are combined in the equation to calculate the component
and cladding wind loads. The other five factors include wind speed (V), directionality factor (Kq), internal pressure (GCpi),
topographic factor (Kzt), and velocity pressure exposure coefficient (Kz). The ASCE 7 debate did not focus on whether the

roof component and cladding GCp values were in fact greater based on the latest wind tunnel tests, but on the resulting wind
loads. It did not seem realistic that we were underestimating design wind loads on roof components and cladding by a factor of
more than 2 in some cases. For example fasteners in the field of a gable roof with a roof slope between 7 and 20 degrees
would see the negative GCp value increase from -0.9 to -2.0. If, in fact, we have been under-designing by a factor of two (well
over the typical factor of safety), there would have been more widespread performance issues raised over the years associated
with a design wind load deficiency rather than the most common failure issues that are sporadic and most often associated with
poor quality of construction.

The question raised was — are there conservatisms in the other factors and systematic biases that have been offsetting the
GCp pressure coefficients? The resounding answer to that question from the ASCE 7 Committee was yes, absolutely. But, the
debate was a philosophical one that divided the committee into two camps. Some said we know there are probably other
conservatisms and the wind loads aren't as high as they will be with the proposed GCp revisions, but we will start with GCp
and address the other factors in subsequent revisions. Others said that piecemeal approach would increase construction costs
too severely, given the lack of performance issues. It was not a resounding decision — a swing of one vote would have changed
the outcome.

It should be pointed out that the wind speed maps (V) are also revised in ASCE 7-16, and that there were some reductions in
the interior portions of the United States (non-hurricane regions) that would partially offset the total wind load increase due to
the increase in GCp. However this reduction in wind speed is not manifested in the hurricane regions, where the largest wind
loads would occur.
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This proposal would cap the wind load on roof components and cladding to 30% higher than those that we are currently
designing for. This is still a substantial increase, but it is felt that would be a prudent compromise while the other conservatisms
are studied in the next cycle of ASCE 7. Several industry groups, including MBMA and AISI have committed funding to begin
these studies. It is felt this would be the reasonable approach and this would also even out the severe swings in the wind loads
from one cycle to the next that would ensue.

Cost Impact: Will increase the cost of construction

This proposal specifically addresses construction costs. The cost of a roof, especially in hurricane regions, could easily double
without a reasonable cap on the wind loads mandated by ASCE 7-16. The roof covering, connections, substrate, and
supporting members, as well as roof accessories such as solar panels, would all be impacted. With the 30% cap over existing
design loads, roof costs will still potentially increase, but the impact will be much less and more acceptable considering the lack
of performance problems.

S105-16 :
1609.1.1-
SHOEMAKER13097
Public Hearing Results
Committee Action: Disapproved

Committee Reason: The committee believes that wind load concerns need to be addressed in ASCE 7 committee. The
contradictory testimony indicates the proponet should work on incorporating these suggestions in the public comment phase.
There were concerns of significant economic impact from multiple industries and if there is such a jump in wind pressures, a
gradual increase is warranted. Perhaps smoothing it out over three to six years may be warranted since it would give ASCE and
industry a chance ot fix the wind provsions or, if they are correct, this would turn out to be an incremental step. fe concern is that
such a cap not be tied to an older edition of the standard, but instead be a reduction to the pressure computed under ASCE 7-

16. Another concern is that pressures increase significantly and they will also affect IEBC wind triggers which is not intended. It
was also noted that the proposed exception is appropriately written as an option and a designer could still calculate wind pressures
directly from ASCE 7-16. But in some locations there will be large increases in roof component and cladding pressures that is not
accompanied by widespread field observation.

Assembly Motion: As Submitted
Online Vote Results: Failed
Support: 28.45% (99) Oppose: 71.55% (249)

Assembly Action: None

Individual Consideration Agenda

Public Comment 1:

Proponent : Mike Ennis, representing SPRI, Inc. (m.ennis@mac.com) requests Approve as Modified by this Public
Comment.

Modify as Follows:

2015 International Building Code

1609.1.1 Determination of wind loads. Wind loads on every building or structure shall be determined in accordance with
Chapters 26 to 30 of ASCE 7 or provisions of the alternate all-heights method in Section 1609.6. The type of opening
protection required, the ultimate design wind speed, Vj;, and the exposure category for a site is permitted to be determined in
accordance with Section 1609 or ASCE 7. Wind shall be assumed to come from any horizontal direction and wind pressures
shall be assumed to act normal to the surface considered.

Exceptions:

1. Subject to the limitations of Section 1609.1.1.1, the provisions of ICC 600 shall be permitted for applicable Group R-2
and R-3 buildings.

. Subject to the limitations of Section 1609.1.1.1, residential structures using the provisions of AWC WFCM.

. Subject to the limitations of Section 1609.1.1.1, residential structures using the provisions of AIS| S230.

. Designs using NAAMM FP 1001.

. Designs using TIA-222 for antenna-supporting structures and antennas, provided the horizontal extent of Topographic
Category 2 escarpments in Section 2.6.6.2 of TIA-222 shall be 16 times the height of the escarpment.
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6. Wind tunnel tests in accordance with ASCE 49 and Sections 31.4 and 31.5 of ASCE 7.
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7. It shall be permissable to calculate wind load for roof components and cladding using ASCE 7-10.

The wind speeds in Figures 1609.3(1), 1609.3(2) and 1609.3(3) are ultimate design wind speeds, V¢, and shall be
converted in accordance with Section 1609.3.1 to nominal design wind speeds, V3sq, when the provisions of the standards
referenced in Exceptions 4 and 5 are used.

Commenter's Reason: ASCE7-16 nearly doubles the calculated wind loads in some situations with no field performance
verification that this type of increase is justified. This Public Comment would allow for the use of ASCE7-10 to calculate wind
loads until additional research can be conducted to evaluate other variables used in the calculation of wind loads. It is expected
that this additional research would reduce calculated wind loads.

Proponent : Gary Ehrlich, National Association of Home Builders, representing National Association of Home
Builders (gehrlich@nahb.org) requests Approve as Submitted.

Commenter's Reason: The purpose of this public comment is to express NAHB's support for MBMA's sensible, interim
solution for addressing the significant increases in roof component and cladding pressures for low-rise buildings in the 2016
edition of ASCE 7. There was significant debate during the ASCE 7 update process, at both the Wind Load Subcommittee and
Main Committee levels, over these roof pressures, and the final proposals barely achieved the threshold for consensus.

As noted in the proponent's reason statement, there are many factors that affect the actual wind pressure a building sees, but
which are either not currently considered by ASCE 7 or considered in an overly conservative way. Among these are wind
directionality, the shielding effect from surrounding buildings, the effect of the surrounding terrain, and changes in air density
due to temperature. If all these factors were taken into account, it would explain why failures have not occurred even in those
isolated areas where near-design or design-level wind speeds have been experienced.

Even members of the ASCE 7 Wind Load Subcommittee who supported the new wind pressures agreed these factors should
be researched for and considered in the next edition of ASCE 7. Anumber of research efforts are already planned, and along
with other interested stakeholders NAHB has committed funding towards these efforts.

Capping the increase in component and cladding pressures is a sensible, interim solution that will reduce the amount of money
and material wasted from overdesigning buildings for the next 6 years until this additional research can be completed and the
2022 edition of ASCE 7 revised to take advantage of these offsetting effects.

Proponent : Mike Ennis, representing SPRI, Inc. (m.ennis@mac.com) requests Approve as Submitted.

Commenter's Reason: The members of SPRI, Inc. include manufacturers of single ply roof membranes, components used in
these systems, design professionals and testing laboratories. We are very concerned about the performance of these systems,
including how they perform when exposed to wind loads. SPRI has supported RICOWI, an association that investigates the
performance of various types of roof systems after weather events such as hurricanes and hail storms. We have used the
knowledge we have gained to develop industry consensus standards to improve the field performance of our members
systems. For example, we have developed ANSI national consensus standards to test the edge securement of low slope roof
assemblies and to properly design ballasted systems so that aggregate blow-off does not occur. We further worked to get these
standards included in the IBC. We have also developed an ANSI consensus gutter securement standard and are working to get
it accepted in the IBC.

We support reasonable efforts to improve the performance of roof systems when exposed to wind loads. Our concern with this
proposal is that the calculated wind loads are increased by over 50% in some situations greatly increasing the cost of
construction without any field performance issues justifying this very large increase. We have participated in four hurricane
investigations, Ivan, Charley, ke and Katrina. We reported at the Committee Action Hearing that while roof system damage was
observed it was not due to the roof system being under-designed for the wind load. Loss of edge securement, tears in the roof
membrane and other workmanship issues were noted, not being under-designed for the wind load. Testimony was offered in
opposition to our testimony that this was because these hurricanes had not reached design wind speeds. We want to point out
that Hurricane Charley made landfall on Friday, August 13, 2004, at Port Charlotte and the community of Punta Gorda as a
Category 4 hurricane. This made Hurricane Charley the strongest wind event in the United States since Hurricane Andrew in
1992. With wind speeds estimated at over 150 mph for sustained winds and well over 170 mph for gusts, Charley provided the
first opportunity for observation of a "code event" in 23 years. We did not observe damage that would indicate that the systems
were under-designed.
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