403.3.2 High rise sprinkler water supply
IBC: 403.3.2

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.orq)

2018 International Building Code
Revise as follows:

[F]1 403.3.2 Water supply to required fire pumps. In all buildings that are more than
420 feet (128 m) in building height, and buildings of Type IVA and IVB that are more than
120' in building heiight, required fire pumps shall be supplied by connections to not fewer
than two water mains located in different streets. Separate supply piping shall be
provided between each connection to the water main and the pumps. Each connection and
the supply piping between the connection and the pumps shall be sized to supply the flow
and pressure required for the pumps to operate.

Exception: Two connections to the same main shall be permitted provided that the
main is valved such that an interruption can be isolated so that the water supply will
continue without interruption through not fewer than one of the connections.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end
of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

The Ad Hoc Committee has discussed a number of proposals to potentially increase the
permitted height and area for Type IV structures, specifically mass timber buildings
adding additional Types IVA, IVB & IVC. One of the basic requirements incorporated into
these proposed increased heights and areas is the added active and passive protection
features to these structures.

The Code Technology Committee, in response to the events of September 11, 2001,
submitted proposals for water supply to super high-rise buildings of 420" and higher. This
requirement was adopted due to the recognized importance of insuring a continuous water
supply to the active fire protection systems in the event of a fire in these structures. This
recommendation was highlighted in the National Institute of Standards and Technology’s
(NIST) report on the structural collapses on September 11th.

This code change proposal brings this same concept to Type IV structures of 120’ and
higher. This added protection feature would be unique to Type IVA and IVB construction
(as proposed in a related code change - see table below) due to the potential contribution
of the mass timber to the fuel load in the event of a fire. Due to the limitations of fire
service aerial apparatus’ ability to apply water to elevated floors the Ad Hoc Committee
felt 120" was an appropriate height to initiate the requirement. Another consideration is
that currently the code permits structures up to 85’ so the committee identified the next
level within the codes for additional requirements. Considerations were also given to the
difficulty of fire service companies accessing elevated floors under fire conditions.



The Ad Hoc Committee has proposed greater permitted heights and areas of mass timber
construction than those contained in the 2018 IBC. The Ad Hoc believes this code change
proposal is an important component to these proposed increased heights and areas. If the
permitted heights and areas of mass timber construction are raised it is imperative we
adopt related code change proposals to insure the reliable performance of active and
passive protection features to insure the safety of occupants and responding fire fighters.

Background information: The ICC Board approved the establishment of an ad hoc
committee for tall wood buildings in December of 2015. The purpose of the ad hoc
committee is to explore the science of tall wood buildings and to investigate the
feasibility and take action on developing code changes for tall wood buildings. The
committee is comprised of a balance of stakeholders with additional opportunities for
interested parties to participate in the four Work Groups established by the ad hoc
committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of
12/27/17). As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount
of information in order to provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The
committee believes this package of code changes will result in regulations that
adequately address the fire and life safety issues of tall mass timber buildings.



IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type VA
and |VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

204.4 Allowable building height (stories) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT.

506.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

509.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

718.21

Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
requirements.

3102

Requirements for membrane structures using Type IV HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e Structural
e Sealants and adhesives (see |IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.




In addition, fire tests designed to simulate the three new construction types (Types IVA,
IVB and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco
and Firearms test lab facility. The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire,
the performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 %2 minutes,
please visit:

http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does
not change the requirements of current code, thus there is no cost impact when compared
with present requirements.



Table 504.3
IBC: TABLE 504.3

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB)
(TWB@iccsafe.org)

2018 International Building Code

Revise as follows:

TABLE 504.3
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANEa
OCCUPANCY TYPE OF CONSTRUCTION TYPE OF TYPE OF
CLASSIFICATION CONSTRUCTION CONSTRUCTION
SEE TYPEI TYPE TYPE TYPE IV TYPE V
FOOTNOTES I 1]
A B ABAB A B C HT A B
A B, E,F,M,S, U NSb UL 160 65 55 65 55 65 65 65 65 50 40
S UL 180 85 75 85 75 270 180 85 85 70 60
H-1, H-2, H-3, H- NSc, d UL 160 65 55 65 55 120 90 65 65 50 40
> S
H-4 NSc, d UL 160 65 55 65 55 65 65 65 65 50 40
S UL 180 85 75 85 75 140 100 85 85 70 60
I-1 Condition 1, I- NSd, e UL 160 65 55 65 55 65 65 65 65 50 40
3 S UL 180 85 75 85 75 180 120 85 85 70 60
I-1 Condition 2, NSd, e, f UL 160 65 55 65 55 65 65 65 65 50 40
-2 S UL 180 85
-4 NSd, g UL 160 65 55 65 55 65 65 65 65 50 40
S UL 180 85 75 85 75 270 180 85 85 70 60
Rh NSd UL 160 65 55 65 55 65 65 65 65 50 40
$13D 60 60 60 60 60 60 60 60 60 60 50 40
S13R 60 60 60 60 60 60 60 60 60 60 60 60
S UL 180 85 75 85 75 270 180 85 85 70 60

For SI: 1 foot = 304.8 mm.

UL = Unlimited; NS = Buildings not equipped throughout with an automatic sprinkler system; S = Buildings
equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1; S13R =
Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section
903.3.1.2; S13D = Buildings equipped throughout with an automatic sprinkler system installed in accordance
with Section 903.3.1.3.

See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter.

See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for
specific occupancies.

New Group H occupancies are required to be protected by an automatic sprinkler system in
accordance with Section 903.2.5.

The NS value is only for use in evaluation of existing building height in accordance with the
International Existing Building Code.

New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler system in
accordance with Section 903.2.6. For new Group I-1 occupancies Condition 1, see Exception 1 of
Section 903.2.6.

New and existing Group |-2 occupancies are required to be protected by an automatic sprinkler
systemin accordance with Section 903.2.6 and Section 1103.5 of the International Fire Code.

For new Group I-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6.

New Group R occupancies are required to be protected by an automatic sprinkler system in



accordance with Section 903.2.8.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall
wood buildings and take action on developing code changes for tall wood buildings. The TWB has created
several code change proposals with respect to the concept of tall buildings of mass timber and the background
information is at the end of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

The TWB and it various WGs held meetings, studied issues and sought input from various expert sources around
the world. The TWB has posted those documents and input on its website for interested parties to follow its
progress and to allow those parties to, in turn, provide input to the TWB.

At its first meeting, the TWB discussed a number of performance objectives to be met with the proposed criteria
for tall wood buildings:

No collapse under reasonable scenarios of complete burn-out of fuel without automatic sprinkler protection
being considered.

No unusually high radiation exposure from the subject building to adjoining properties to present a risk of
ignition under reasonably severe fire scenarios.

No unusual response from typical radiation exposure from adjacent properties to present a risk of ignition of the
subject building under reasonably severe fire scenarios.

No unusual fire department access issues.

Egress systems designed to protect building occupants during the design escape time, plus a factor of safety.
Highly reliable fire suppression systems to reduce the risk of failure during reasonably expected fire scenarios.
The degree of reliability should be proportional to evacuation time (height) and the risk of collapse.

The comprehensive package of proposals from the TWB meet these performance objectives. The TWB also
determined that fire testing was necessary to validate these concepts. At its first meeting, members discussed
the nature and intention of fire testing so as to ensure meaningful results for the TWB and, more specifically, for
the fire service. Subsequently a test plan was developed. The fire tests consisted of one-bedroom apartments
on two levels, with both apartments having a corridor leading to a stair. The purpose of the tests was to address
the contribution of mass timber to a fire, the performance of connections, the performance of joints, and to
evaluate conditions for responding fire personnel. The Fire WG then refined the test plan, which was
implemented with a series of five, full-scale, multiple-story building tests at the Alcohol, Tobacco and Firearms
(ATF) laboratories in Beltsville, MD. The results of those tests, as well as testing conducted by others, helped
form the basis upon which the Codes WG developed its code change proposals. This code change proposal is one
of those developed by the Codes WG and approved by the TWB.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3-1/2 minutes each, please visit:
http://bit.ly/ATF-firetestvideos.

Both of these links were confirmed active on 12/27/17
Allowable Height

This proposal addresses the allowable building height, in terms of feet, for the three new construction types
proposed by the TWB. As set forth in the proposal to Section 602.4, the three new types of construction are
Types IV-A, IV-B, and IV-C. The Committee examined each proposed type of construction for its safety and
efficacy with regard to each occupancy type._

The following approach was used to develop proposed allowable heights of the new construction types, based on
the conclusions of the Committee:

Based upon TWB review of fire safety and structural integrity performance, Type IV-B is equated to Type I-B for
height (in feet). A noteworthy itemto remember is that, per Section 403.2.1.1 of the IBC, Type IB construction is
permitted to be reduced to 1-hour Fire Resistance rating; however, the TWB does not propose to allow the same
reduction for Type IV-B. As a result, the comparison is between 2-hr mass timber construction that is partially
exposed, versus 1-hr Type IB construction, and the Committee believes that 2-hr mass timber construction that
is partially exposed per the limits of proposed Section 602.4 warrants the same heights as allowed for 1-hr Type
I-B construction. It should be noted that the unprotected mass timber also needs to meet the 2 hour FRR, thus
the protected area will likely be conservatively higher FRR than actually required;

Type IV-A should be somewhat larger than IV-B, as Type IV-A construction is entirely protected (no exposed mass
timber permitted) and the required rating of the structure is equivalent to those required of Type I-A
construction (3-hr rating for structural frame). However, the Committee did not find it acceptable to allow the



unlimited heights of Type [-A to be applied to Type IV-A. Instead, the Committee applied a multiplier of 1.5 to
the heights proposed for Type I1V-B construction, in order to propose reasonable height allowances for IV-A
construction;

The Committee viewed Type IV-C as similar to existing HT construction with the exception that IV-C has a 2 hour
FRR where HT is acceptably fire resistant based on the large sizes of the members. As such, the height in feet
is proposed to be equal to the height in feet of Type IV-HT. In terms of stories, however, the Committee
proposed an additional number of stories for IV-C in recognition of its greater FRR.

4. While the base code seems to allow significant heights for buildings without sprinklers (e.g., Table 504.3
currently allows a height of 160 feet for NS Type |-B construction for many occupancy classifications), the
Committee believes that no additional heights over what is already permitted for Type IV-HT would be proposed
for the NS (non sprinklered) rows. As such, where separate rows are provided for heights for the NS situation,
the proposed heights for Types IV-A, 1V-B, and IV-C are the same as those heights already permitted for Type IV
for the NS condition.

This methodology explains the majority of the recommendations here. Specifically, for occupancy groups A, B, E,
F, 1-4, M, R, S, U, the methodology described above accurately reflects how the height proposals were
developed.

After undergoing this methodology to develop initial height recommendations, the Committee then applied
professional judgment (from both a fire safety and a structural perspective), to develop a working draft table,
cell by cell, for all occupancy types.

The exercise for establishing the allowable number of stories for the three new types of construction started
with setting Type I-B allowances equivalent to Type IV-B. The tabular fire resistance ratings of building
elements for these two types of construction is identical (not including the reduction permitted by 403.2.1.1), so
the identical number of stories was deemed a reasonable starting point. From this point, the TWB Committee
reviewed each occupancy classification to see if the Type I-B story allowance required adjustment.

Following is a summary of how allowable number of stories for sprinklered I-B were adjusted for |V-B:

A-1, A-2, A-3, A-4, A-5, B, E, H-1, H-5, I-1(1), I-1(2), I-2, I-3, 1-4, R-1, R-2, R-3, R-4, U: no adjustment, same
number of allowable stories as Type |I-B.

F-1 and S-1: reduced from 12 to 7 (2 story increase from Type IV-HT)

F-2, M, S-2: reduced from 12 to 8 (2 story increase from Type IV-HT)

H-2: reduced from 3 to 2 (same as Type IV-HT)

H-3: reduced from 6 to 4 (same as IV-Type HT)

H-4: reduced from 8 to 7 (1 story increase from Type IV-HT)

Similarly, to establish the height in feet for Type 1V-B:

A-1, A-2, A-3, A-4, A-5, B, E, F-1, F-2, I-4, M, R-1, R-2, R-3, R-4, S-1, S-2, U: same allowable height as I-B.
H-1, H-2, H-3: reduced from 180’ to 90’

H-4: reduced from 180’ to 100’

H-5: reduced from 160’ to 90’

I-1(1): reduced from 180’ to 120’

[-1(2): reduced from 180’ to 65’

I-2: reduced from 180’ to 65’

I-3: reduced from 180’ to 120’

Adjusting IV-B up to IV-A for allowable number of stories:

A-1, A-2, A-3, A-4, A-5, B, E, F-2, |-4, M, R-1, R-2, R-3, R-4, S-1, S-2, U - 1.5 x IV-B number of stories
F-1, S-1 increase by 3 stories

H-1, H-3 same as IV-HT

H-2, H-4, H-5 increase by 1 story

I-1(1), I-1(2), I-2, I-3 increase by 2 stories

H-3 reduced from 6 to 4 (same as IV-HT)

H-4 reduced from 8 to 7 (1 story increase from IV-HT)

I-1(1), I-1(2), 1-2, I-3, same as IV-HT

Adjusting IV-B to IV-A for building height:

A-1, A-2, A-3, A4, A-5, B, E, F-1, F-2, H-1, H-5, 1-1(1), I-3, I-4, M, R-1, R-2, R-3, R-4, S-1, S-2, U: multiply 1.5 x
Type IV-B (180 ft.)

H-1, H-2 H-3, H-5: increase by 30 ft.

H-4: increase by 40 ft.

[-1(2), I-2: same as Type IV-HT

For instance, for Groups H-1, H-2, H-3, and H-5, while the table allows 160 feet for Type I-B construction, the
Committee proposed a height of 90 feet for Type IV-B construction, and is using a multiplier of 1.33 to propose a
height for Type IV-A construction of 120 feet height, intentionally made equal to the existing Heavy Timber



heights.

For H-4, corrosives represent a health hazard (but not necessarily a fire hazard) to building occupants and first
responders, the Committee believed that reduced heights were warranted. These are slightly greater than
discussed above for the H-occupancy groups (140 feet versus 120 feet for IV-A construction, and 100 feet versus
90 feet for IV-B construction), but these still are far below what is permitted for Type I-B construction (180 feet
permitted for the sprinklered condition), and is in recognition of the particular type of Hazardous occupancy
covered by the H-4 occupancy group.

For Group | occupancies, there are two rows in the table, one being a row that includes I-1 Condition 1 and I-3
occupants (more capable of self-preservation) and the other being a row that includes I-1 Condition 2 and I-2
occupants (less capable of self-preservation). For I-1 Condition 1 and I-3 occupants, the Committee proposed a
height of 120 feet for Type IV-B (versus 180 feet from the general methodology summarized above) and a height
of 180 feet for Type IV-A (versus 270 feet from the general methodology summarized above). For those I-1
Condition 2 and I-2 occupants, the Committee took a very conservative approach and will only allow the heights
that are already permitted by code for traditional Type IV construction.

Background information: The ICC Board approved the establishment of an ad hoc committee for tall wood
buildings in December of 2015. The purpose of the ad hoc committee is to explore the science of tall wood
buildings and to investigate the feasibility and take action on developing code changes for tall wood buildings.
The committee is comprised of a balance of stakeholders with additional opportunities for interested parties to
participate in the four Work Groups established by the ad hoc committee, namely: Code; Fire;
Standards/Definitions; and Structural. For more information, be sure to visit the ICC website
https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up
to date as of 12/27/17). As seen in the “Meeting Minutes and Documents” and “Resource Documents” sections
of the committee web page, the ad hoc committee reviewed a substantial amount of information in order to
provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The committee believes this
package of code changes will result in regulations that adequately address the fire and life safety issues of tall
mass timber buildings.



509.4.1.1 (new)

IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type IVA
and IVB construction.

504.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type |V HT construction.

504.4 Allowable building height (stories) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT.

506.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

508.4.41 Requirements for mass timber building elements serving as fire barriers or

horizontal assembilies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA VB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS 1S THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

718.2.1

Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
requirements.

3102

Requirements for membrane structures using Type |V HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and rocfs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e  Structural
» Sealants and adhesives (see IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to

ensure the adequacy of the adhesives under fire conditions.

In addition, fire tests designed to simulate the three new construction types (Types IVA, IVB and IVC) in the ad
hoc committee proposals were conducted at the Alcohol Tobacco and Firearms test lab facility. The TWB was
involved in the design of the tests, and many members witnessed the test in person or online. The results of the
series of 5 fire tests provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-bedroom apartments on
two levels, with both apartments having a corridor leading to a stair. The purpose of the tests was to address
the contribution of mass timber to a fire, the performance of connections, the performance of through-
penetration fire stops, and to evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:
http://bit.1y/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 ¥2 minutes, please visit:



http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does not change the
requirements of current code, thus there is no cost impact when compared with present requirements.



Table 504.4
IBC: TABLE 504.4

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)
2018 International Building Code

Revise as follows:

TABLE 504.4
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANEa, b
OCCUPANCY TYPE OF CONSTRUCTION TYPE OF TYPE OF TYPE OF
CLASSIFICATION CONSTRUCTION CONSTRUCTION CONSTRUCTION
SEE TYPE TYPE TYPE TYPE TYPE TYPE TYPE IV TYPE V
FOOTNOTES | 1 i v VIV
A BABAB A B C HT A B
A1 NS uL 3 2 3 2 3 3 3 3 2 1
S UL 6 4 3 4 3 9 6 4 4 3 2
A-2 NS UL 11 3 2 3 2 3 3 3 3 2 1
S UL 12 4 3 4 3 18 12 6 4 3 2
A-3 NS UL 11 3 2 3 2 3 3 3 3 2 1
S UL 12 4 3 4 3 18 12 6 4 3 2
A-4 NS UL 11 3 2 3 2 3 3 3 3 2 1
S UL 12 4 3 4 3 18 12 6 4 3 2
A-5 NS UL UL UL UL UL UL 1 1 1 uL uL uL
S UL UL UL UL UL UL UL UL UL uL uL uL
B NS UL 11 5 3 3 5 5 5 5 3 2
S UL 12 6 4 6 4 18 12 9 6 4 3
E NS UL 5 3 2 3 2 3 3 3 3 1 1
S UL 6 4 3 4 3 9 6 4 4 2 2
F-1 NS UL 11 4 2 3 2 3 3 3 2 1
S UL12 5 3 4 3 10 1 5 5 3 2
F-2 NS UL11 5 3 4 3 5 5 5 5 3 2
S UL 12 6 4 5 4 12 8 6 6 4 3
H-1 NSc, d 1 1 1 1 1 1 NP NP NP 1 1 NP
S 1 1 1
H-2 NSc,d UL 3 2 1 2 1 1 1 1 2 1 1
S 2 2 2
H-3 NSc,d UL 6 4 2 4 2 3 3 3 4 2 1
S 4 4 4
H-4 NS,d UL 7 5 3 5 3 5 5 5 3
S uL 8 7 6
H-5 NSc, d 4 4 3 3 3 2 2 2 3
S 3 3 3
I-1 Condition 1 NSd,e UL 9 4 4 4 4 4
S UL 10 5 5 10 7 5 3
I-1 Condition 2 NSd,e UL 9 4 3 3 3 4
S UL 10 5 10 6 4
-2 NSd,f UL 4 2 1 1 NP NP NP NP 1 1 NP
S uL 5 3 7 5 1
I-3 NSd,e UL 4 2 1 2 1 2 2 2 2 2 1
S U5 3 2 3 2 1 5 3 3 3 2
I-4 NSd,g UL 5 3 2 3 2 3 3 3 3 1 1
S UL 6 4 3 4 3 9 6 4 4 2 2
M NS UL 11 4 2 4 2 4 a4 a4 4 3 1
S UL 12 5 3 5 3 12 8 6 5 4 2
R-1h NSd UL 11 4 4 4 4 4 a4 4 4 3 2
S13R 4 4 4 3
S UL 12 5 5 5 18 12 8 4 3
R-2h NSd UL 11 4 4 4 4 4 4 3 2
S13R 4 4 4 4 3



S UL 12 5 18 12 8 4 3

R-3h NSd UL 11 4 4 4 4 4 3 3
S13D 4 4 3 3

S13R 4 4

S uL 12 5 5 5 5 18 12 5 5 4 4

R-4h NSd UL 11 4 4 4 4 3 2
S13D 3 2

S13R 4 3

S uL 12 5 5 5 5 18 12 5 5 4 3

S-1 NS uL 11 4 2 3 2 4 4 4 4 3 1
S uL 12 5 3 4 3 10 7 5 5 4 2

S-2 NS uL 11 5 3 4 3 4 4 4 4 4 2
S UL 12 6 4 5 4 12 8 5 5 5 3

u NS uL 5 4 2 3 2 4 4 4 4 2 1
S uL 6 5 3 4 3 9 6 5 5 3 2

UE-TUL = Unlimited; NP = Not Permitted; NS = Buildings not equipped throughout with an automatic sprinkler system; S = Buildings
equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1; S13R = Buildings equipped
throughout with an automatic sprinkler systeminstalled in accordance with Section 903.3.1.2; S13D = Buildings equipped throughout
with an automatic sprinkler system installed in accordance with Section 903.3.1.3.

See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter.

b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific occupancies.

C. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with Section
903.2.5.

d. The NS value is only for use in evaluation of existing building height in accordance with the International Existing
Building Code.

e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler system in accordance with

Section 903.2.6. For new Group I-1 occupancies, Condition 1, see Exception 1 of Section 903.2.6.

f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler systemin accordance with
Section 903.2.6 and 1103.5 of the International Fire Code.

For new Group I-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6.

h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with Section
903.2.8.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall wood buildings and
take action on developing code changes for tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end of this Statement. Within the statement are
important links to information, including documents and videos, used in the deliberations which resulted in these proposals.

The TWB and it various WGs held meetings, studied issues and sought input from various expert sources around the world. The TWB
has posted those documents and input on its website for interested parties to follow its progress and to allow those parties to, in
turn, provide input to the TWB.

At its first meeting, the TWB discussed a number of performance objectives to be met with the proposed criteria for tall wood
buildings:

No collapse under reasonable scenarios of complete burn-out of fuel without automatic sprinkler protection being considered.

No unusually high radiation exposure from the subject building to adjoining properties to present a risk of ignition under reasonably
severe fire scenarios.

No unusual response from typical radiation exposure from adjacent properties to present a risk of ignition of the subject building
under reasonably severe fire scenarios.

No unusual fire department access issues.

Egress systems designed to protect building occupants during the design escape time, plus a factor of safety.

Highly reliable fire suppression systems to reduce the risk of failure during reasonably expected fire scenarios. The degree of
reliability should be proportional to evacuation time (height) and the risk of collapse.

The comprehensive package of proposals from the TWB meet these performance objectives.

The TWB also determined that fire testing was necessary to validate these concepts. At its first meeting, members discussed the
nature and intention of fire testing so as to ensure meaningful results for the TWB and, more specifically, for the fire service.

Subsequently a test plan was developed. The fire tests consisted of one-bedroom apartments on two levels, with both apartments
having a corridor leading to a stair. The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of joints, and to evaluate conditions for responding fire personnel. The Fire WG then
refined the test plan, which was implemented with a series of five, full-scale, multiple-story building tests at the Alcohol, Tobacco
and Firearms (ATF) laboratories in Beltsville, MD. The results of those tests, as well as testing conducted by others, helped form the
basis upon which the Codes WG developed its code change proposals. This code change proposal is one of those developed by the
Codes WG and approved by the TWB.

To review a summary of the fire tests, please visit:



http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3-1/2 minutes each, please visit: http://bit.ly/ATF-
firetestvideos.

Both of these links were confirmed active on 12/27/17.
Number of Stories

This proposal addresses the building height, in terms of the number of stories, for the three new construction types proposed by the
TWB. As set forth in the proposal to Section 602.4, the three new types of construction are Types IV-A, IV-B, and IV-C. The
Committee examined each proposed type of construction for its safety and efficacy with regard to each occupancy._

The following approach was considered appropriate for the heights of the new construction types, based on the conclusions of the
Committee:

Based upon TWB review of fire safety and structural integrity performance, Type IV-B is equated to Type I-B for height (in number of
stories). A noteworthy itemis that, per Section 403.2.1.1 of the IBC, Type I-B construction is permitted to be reduced to 1-hour Fire
Resistance Rating (FRR); however, the TWB does not propose to allow the same reduction for Type IV-B. As a result, the comparison
is between 2-hr mass timber construction that is permitted to be partially unprotected, versus 1-hr Type IB construction, and the
Committee believes that 2-hr mass timber construction that is partially exposed per the limits of proposed Section 602.4 warrants
the same heights as allowed for 1-hr Type |-B construction;

Type IV-A should be somewhat larger than IV-B, as Type IV-A construction is entirely protected (no exposed mass timber permitted)
and the required rating of the structure is equivalent to those required of Type I-A construction (3-hr rating for structural frame).
However, the Committee did not find it acceptable to allow the scale of heights (many of which are unlimited) of Type I-A to be
applied to Type IV-A. Instead, the Committee applied a multiplier of 1.5 to the heights proposed for Type IV-B construction (rounded
up or down based on judgment) in order to propose reasonable height allowances for IV-A construction;

The Committee viewed Type IV-C as sufficiently similar to existing HT construction, especially in terms of the percentage of exposed
wood (it is permitted to be entirely unprotected), and the resulting contribution to fire. While the height in feet for Type IV-Cis
proposed to be equal to the height in feet of Type IV-HT, the Committee felt that additional stories was warranted in some cases.
Therefore, in terms of stories, the Committee proposes additional number of stories for Type IV-C construction when compared to
traditional Type IV heavy timber construction. The Committee feels that some recognition is warranted for the fire resistance rating
requirements (Type IV-C has 2-hour rating on structural elements, whereas traditional Type IV Heavy Timber used dimensional wood,
which is understood to yield an approximate fire resistance rating equivalent to about 1-hour construction) and provided that
flexibility when developing height, in terms of stories, for Type IV-C construction. A multiplier of 1.5 was applied from the Type IV-HT
heights to develop reasonable numbers of stories for Type IV-C construction.

While the base code seems to allow significant heights for buildings without sprinklers (e.g., Table 504.4 currently allows 11 stories
for NS Type I-B construction for many occupancy classifications), the Committee believes that no additional heights over what is
already permitted for Type IV should be proposed for the NS (non sprinklered) rows. As such, where separate rows are provided for
heights for the NS condition, the proposed heights for Types IV-A, IV-B, and IV-C are the same as those heights already permitted for
Type |V for the NS condition.

This methodology explains the majority of the recommendations included in this proposal. Specifically, for occupancy groups A, B, E,
R, and U, the methodology described above accurately reflects how the height proposals were developed.

The Committee applied professional judgment (from both a fire safety and a structural perspective) to develop a draft table, cell by
cell, for all occupancy types. After further examination, reduced heights were proposed for F, H, I, M, and S occupancy
classifications.

For F-1 occupancies, the Committee proposed a height of 7 stories for Type IV-B construction (versus the 12 stories currently
permitted for |I-B construction). A multiplier of 1.5 was used to propose a height of 10 stories for Type IV-A construction (when
rounded down). No additional height was proposed for Type IV-C construction (Type IV-C proposed at 5 stories, and 5 stories is
already permitted by code for Type IV-HT).

For F-2 occupancies, again the Committee is proposing a reduced number of stories, with 8 stories for Type IV-B construction (versus
12 stories that would be derived from the methodology). Again, a multiplier of 1.5 was used to propose a height of 12 stories for
Type IV-A construction. No additional height is proposed for Type IV-C construction (Type I1V-C proposed at 6 stories, and 6 stories is

already permitted by code for Type IV-HT).

A conservative approach also explains the proposed heights for Group H occupancies. For Group H-1, only 1 story buildings are
permitted by Table 504.4 for all construction types, so the proposal was adjusted to also limit all of the new Type IV construction
types to 1 story as well.

For Groups H-2, H-3, and H-5, heights were intentionally made equal to the existing Heavy Timber heights. In other words, there is
no proposal to any increased heights over what is already allowed by code for these use groups.

Group H-4, being corrosives which represents a health hazard (but not necessarily a fire hazard) to occupants and first responders,
was also reduced, slightly. The TWB proposes 7 stories for Type IV-B construction (equivalency to Type I-B would have yielded 8
stories). The proposal allows only 8 stories for Type IV-A construction. No additional height is proposed for Type IV-C construction
(Type IV-C proposed at 6 stories, and 6 stories is already permitted by code for Type IV-HT).

For Group I, the Committee took a more conservative approach and proposed an equivalent number of stories for Type IV-A
construction, as is provided for Type I-B construction (10 stories for both construction types and occupancy types). The allowable
heights for Type IV-B construction were selected to fall between the 10 stories for Type IV-A and the number of stories for Type IV-C

construction. The Committee proposed a height of 7 stories for I-1, and 6 stories for I-2. No additional height was proposed for Type
IV-C construction (IV-C construction heights in floors is equal to the number of floors already allowed for Type IV-HT, 5 stories for I-1,

4 stories for I-2).

For Group M occupancies, the Committee again took a conservative approach, and proposed an equivalent number of stories for Type
IV-A construction, as is provided for Type I-B construction (12 stories for both construction types). The proposal for Type IV-B
construction is 8 stories which is based on the use of the multiplier of 1.5 with respect to the Type IV-A proposal. A modest increase
(from 5 to 6 stories) is proposed for Type IV-C construction due to the higher requirement for structural fire-resistance.



For Group S, while the base code does not differentiate between S-1 and S-2 in Type I-B construction (both 12 stories), the Committee
recognized that the base code does provide a difference for Group F (10 stories for F-1, 12 stories for F-2). As explained above, this
led the Committee to propose lower heights for F-1, than for F-2. The Committee felt this was appropriate with respect to the hazard
differences between F-1 and F-2. Rather than basing our proposal for S occupancies on the same starting point of 12 stories, the
Committee decided to simply copy the proposed heights for Group F into the rows for Group S for both IV-A and IV-B construction
types. No additional height is proposed for IV-C construction (IV-C proposed at 5 stories for both S-1 and S-2, same as existing Type
IV-HT heights).

Background information: The ICC Board approved the establishment of an ad hoc committee for tall wood buildings in December of
2015. The purpose of the ad hoc committee is to explore the science of tall wood buildings and to investigate the feasibility and take
action on developing code changes for tall wood buildings. The committee is comprised of a balance of stakeholders with additional
opportunities for interested parties to participate in the four Work Groups established by the ad hoc committee, namely: Code; Fire;
Standards/Definitions; and Structural. For more information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of 12/27/17). As seen in the “Meeting Minutes
and Documents” and “Resource Documents” sections of the committee web page, the ad hoc committee reviewed a substantial
amount of information in order to provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The committee believes this package of code changes
will result in regulations that adequately address the fire and life safety issues of tall mass timber buildings

509.4.1.1 (new)

IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type IVA
and IVB construction.

504.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type |V HT construction.

504.4 Allowable building height (stories) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT.

506.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

508.4.4.1 Requirements for mass timber building elements serving as fire barriers or

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, VB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

718.21

Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
reguirements.

3102

Requirements for membrane structures using Type IV HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

7016 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
¢  Structural
e Sealants and adhesives (see IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to

ensure the adequacy of the adhesives under fire conditions.

In addition, fire tests designed to simulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc committee
proposals were conducted at the Alcohol Tobacco and Firearms test lab facility. The TWB was involved in the design of the tests, and
many members witnessed the test in person or online. The results of the series of 5 fire tests provide additional support for these
proposals, and validate the fire performance for each of the types of construction proposed by the committee. The fire tests
consisted of one-bedroom apartments on two levels, with both apartments having a corridor leading to a stair. The purpose of the
tests was to address the contribution of mass timber to a fire, the performance of connections, the performance of through-



penetration fire stops, and to evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:

http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 % minutes, please visit:
http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction .

This section provides information that was not previously set forth in the code, and does not change the requirements of current
code, thus there is no cost impact when compared with present requirements.



TABLE 506.2
IBC: TABLE 506.2

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood Buildings (TWB) (TWB@iccsafe.org)
2018 International Building Code

Revise as follows:

TABLE 506.2
ALLOWABLE AREA FACTOR (At = NS, S1, S13R, S13D or SM, as applicable) IN SQUARE FEETa, b
OCCUPANCYCLASSIFICATION SEE TYPE OF CONSTRUCTION
FOOTNOTES
TYPE | TYPE I TYPE Il
A B A B A B A B
A-1 NS UL UL 15,500 8,500 14,000 8,500 45,000 30,000
S1 UL UL 62,000 34,000 56,000 34,000 180,000 120,000
SM UL UL 46,500 25,500 42,000 25,500 135,000 90,000
A-2 NS UL UL 15,500 9,500 14,000 9,500 45,000 30,000
S1 UL UL 62,000 38,000 56,000 38,000 180,000 120,000
SM UL UL 46,500 28,500 42,000 28,500 135,000 90,000
A-3 NS UL UL 15,500 9,500 14,000 9,500 45,000 0,000
S1 UL UL 62,000 38,000 56,000 38,000 180,000 120,000
SM UL UL 46,500 28,500 42,000 28,500 135,000 90,000
A-4 NS UL UL 15,500 9,500 @ 14,000 9,500 45,000 0,000
S1 UL UL 62,000 38,000 56,000 38,000 180,000 120,000
SM UL UL 46,500 28,500 42,000 28,500 135,000 90,000
A-5 NS UL UL UL UL UL uL UL UL
S1
SM
B NS UL UL 37,500 23,000 28,500 19,000 108,000 72.000
S1 UL uL 150,000 92,000 114,000 76,000 432,000 288,000
SM UL UL 112,500 69,000 85,500 57,000 324,000 216.000
E NS UL UL 26,500 14,500 23,500 14,500 76,500 51.000
S1 UL uL 106,000 58,000 94,000 58,000 306,000 204.000
SM UL UL 79,500 43,500 70,500 43,500 229,500 153,000
F-1 NS UL uL 25,000 15,500 19,000 12,000 100,500 67.000
S1 uL uL 100,000 62,000 76,000 48,000 402,000 268,000
SM UL UL 75,000 46,500 57,000 36,000 301,500 201,000
F-2 NS UL UL 37,500 23,000 28,500 18,000 151,500 101,000
S1 UL uL 150,000 92,000 114,000 72,000 606,000 404.000
SM UL UL 112,500 69,000 85,500 54,000 454,500 303,000
H-1 NSc 21,000 16,500 11,000 7,000 9,500 7,000 10,500 10.500
S1
H-2 NSc 21,000 16,500 11,000 7,000 9,500 7,000 10,500 10.500
S1
SM
H-3 NSc UL 60,000 26,500 14,000 17,500 13,000 25,500 25.500
S1
SM
H-4 NSc, d UL UL 37,500 17,500 28,500 17,500 72,000 54.000
S1 UL uL 150,000 70,000 114,000 70,000 288,000 216,000
SM UL UL 112,500 52,500 85,500 52,500 216,000 162.000
H-5 NSc, d UL UL 37,500 23,000 28,500 19,000 72,000 54.000
S1 UL uL 150,000 92,000 114,000 76,000 288,000 216,000
SM UL UL 112,500 69,000 85,500 57,000 216,000 162.000
I-1 NSd, e uL 55,000 19,000 10,000 16,500 10,000 54,000 36,000
S1 uL 220,000 76,000 40,000 66,000 40,000 216,000 144,000
SM UL 165,000 57,000 30,000 49,500 30,000 162,000 108,000
1-2 NSd, f uL uL 15,000 11,000 12,000 NP 36,000 24.000
S1 uL uL 60,000 44,000 48,000 NP 144,000 96.000

45,000
180,000
135,000

31,875
127,500

95,625

41,875
167,500
125,625

63,125
252,500
189,375

10,500

10,500

’&,
o
o

col



SM UL UL 45,000 33,000 36,000 NP 108,000 72,000 6,000

I-3 NSd, e UL uL 15,000 10,000 10,500 7,500 36,000 24.000 12.000
S1 UL UL 45,000 40,000 42,000 30,000 144,000 96,000 48,000
SM UL UL 45,000 30,000 31,500 22,500 108,000 72.000 6,000
-4 NSd, g uL 60,500 26,500 13,000 23,500 13,000 76,500 51,000 25,500
S1 uL 121,000 106,000 52,000 94,000 52,000 306,000 204,000 102,000
SM UL 181,500 79,500 39,000 70,500 39,000 229,500 153,000 76,500
M NS UL UL 21,500 12,500 18,500 12,500 61,500 41,000 25.625
S1 UL UL 86,000 50,000 74,000 50,000 246,000 164.000 102,500
SM UL UL 64,500 37,500 55,500 37,500 184,500 123,000 76.875
R-1h NSd uL uL 24,000 16,000 24,000 16,000 61,500 41,000 25,625
S13R
S1 uL uL 96,000 64,000 96,000 64,000 246,000 164.000 102,500
SM uL uL 72,000 48,000 72,000 48,000 184,500 123.000 76.875
R-2h NSd uL uL 24,000 16,000 24,000 16,000 61.500 41,000 25,625
S13R
S1 uL uL 96,000 64,000 96,000 64,000 246,000 164.000 102,500
SM uL uL 72,000 48,000 72,000 48,000 184,500 123.000 76.875
R-3h NSd UL UL UL UL UL uL UL UL UL
S13D
S13R
S1
SM
R-4h NSd uL uL 24,000 16,000 24,000 16,000 61,500 41,000 25,625
S13D
S13R
S1 uL uL 96,000 64,000 96,000 64,000 246,000 164.000 102,500
SM uL uL 72,000 48,000 72,000 48,000 184,500 123.000 76.875
S-1 NS uL 48,000 26,000 17,500 26,000 17,500 76,500 51,000 31.875
S1 UL 192,000 104,000 70,000 104,000 70,000 306,000 204,000 127,500
SM UL 144,000 78,000 52,500 78,000 52,500 229,500 153.000 95.625
S-2 NS uL 79,000 39,000 26,000 39,000 26,000 115,500 77,000 48,125
S1 UL 316,000 156,000 104,000 156,000 104,000 462,000 308,000 192,500
SM uL 237,000 117,000 78,000 117,000 78,000 346,500 231,000 144.375
u NSi UL 35,500 19,000 8,500 14,000 8,500 54,000 36,000 22,500
S1 UL 142,000 76,000 34,000 56,000 34,000 216,000 144,000 90,000

SM UL 106,500 57,000 25,500 42,000 25,500 162,000 108,000 67,500

For SI: 1 square foot = 0.0929 m2.

UL = Unlimited; NP = Not Permitted; NS = Buildings not equipped throughout with an automatic sprinkler system; S1 = Buildings a
maximum of one story above grade plane equipped throughout with an automatic sprinkler systeminstalled in accordance with Section
903.3.1.1; SM = Buildings two or more stories above grade plane equipped throughout with an automatic sprinkler system installed in
accordance with Section 903.3.1.1; S13R = Buildings equipped throughout with an automatic sprinkler system installed in accordance
with Section 903.3.1.2; S13D = Buildings equipped throughout with an automatic sprinkler system installed in accordance with
Section 903.3.1.3.

See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter.

b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific occupancies.

C. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with Section
903.2.5.

d. The NS value is only for use in evaluation of existing building area in accordance with the International Existing Building
Code.

e. New Group I-1 and I-3 occupancies are required to be protected by an automatic sprinkler system in accordance with

Section 903.2.6. For new Group I-1 occupancies, Condition 1, see Exception 1 of Section 903.2.6.

f. New and existing Group I-2 occupancies are required to be protected by an automatic sprinkler system in accordance with
Section 903.2.6 and Section 1103.5 of the International Fire Code.

New Group I-4 occupancies see Exceptions 2 and 3 of Section 903.2.6.

New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with Section
903.2.8.

i The maximum allowable area for a single-story nonsprinklered Group U greenhouse is permitted to be 9,000 square feet, or
the allowable area shall be permitted to comply with Table C102.1 of Appendix C.



Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to explore the science of tall wood buildings and
take action on developing code changes for tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end of this Statement. Within the statement are
important links to information, including documents and videos, used in the deliberations which resulted in these proposals.

The TWB and it various WGs held meetings, studied issues and sought input from various expert sources around the world. The TWB
has posted those documents and input on its website for interested parties to follow its progress and to allow those parties to, in
turn, provide input to the TWB.

At its first meeting, the TWB discussed a number of performance objectives to be met with the proposed criteria for tall wood
buildings:

No collapse under reasonable scenarios of complete burn-out of fuel without automatic sprinkler protection being considered.

No unusually high radiation exposure from the subject building to adjoining properties to present a risk of ignition under reasonably
severe fire scenarios.

No unusual response from typical radiation exposure from adjacent properties to present a risk of ignition of the subject building
under reasonably severe fire scenarios.

No unusual fire department access issues.

Egress systems designed to protect building occupants during the design escape time, plus a factor of safety.

Highly reliable fire suppression systems to reduce the risk of failure during reasonably expected fire scenarios. The degree of
reliability should be proportional to evacuation time (height) and the risk of collapse.

The comprehensive package of proposals from the TWB meet these performance objectives.

Allowable Area

In addressing this topic, it was necessary to develop height and area criteria to address each new type of construction being
proposed. Relying upon each new type of construction proposed for tall wood buildings (Types IV-A, IV-B and IV-C), the committee
examined each type of construction for its safety and efficacy with regard to each occupancy type. This proposal on allowable areas
should be considered as a companion proposal to the height proposals. The three proposals were developed with regard to one
another as well as with regard to the new types of construction.

The TWB also determined that fire testing was necessary to validate these concepts. At its first meeting, members discussed the
nature and intention of fire testing so as to ensure meaningful results for the TWB and, more specifically, for the fire service.

Subsequently a test plan was developed. The fire tests consisted of one-bedroom apartments on two levels, with both apartments
having a corridor leading to a stairway. The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of joints, and to evaluate conditions for responding fire personnel. The Fire WG then
refined the test plan, which was implemented with a series of five full-scale, multiple-story building tests at the Alcohol, Tobacco and
Firearms (ATF) laboratories in Beltsville, MD. The results of those tests, as well as testing conducted by others, helped the
Committee form the basis upon which the Codes WG developed its code change proposals. This code change proposal is one of those
developed by the Codes WG and adopted by the TWB.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3-1/2 minutes each, please visit: http://bit.ly/ATF-
firetestvideos.

Both of these links were confirmed active on 12/27/17.

Each proposed new type of construction was examined for its fire safety characteristics and compared to the existing, long-standing
type of construction known as Heavy Timber. The committee found that it was reasonable to develop a multiplier which could be
applied to the traditional HT areas. This was done for each new type of construction. Thus, the proposed new Type IV-C was 1.25
times the HT allowable area, IV-B was 2.00 times the HT allowable area and IV-A was 3.00 times the HT allowable area.

These multipliers were examined in terms of relative performance compared to traditional HT. They were reexamined on a case-by-
case basis based upon relative hazard and occupancy classification. Some hazards were perceived to be greater and, thus, areas were
adjusted downward to reflect the hazard. Other situations were similarly considered. For example, Hazardous and Institutional
occupancies do not fully follow the multiplier method, as most areas for those occupancies were reduced from what the multiplier
method would suggest.

Also, the committee reconsidered this proposal with respect to the companion height proposal. This review was to be sure that
allowable areas were commensurate with the risk posed by being allowed on some particular story or at some height above grade
plane.

Background information: The ICC Board approved the establishment of an ad hoc committee for tall wood buildings in December of
2015. The purpose of the ad hoc committee is to explore the science of tall wood buildings and to investigate the feasibility and take
action on developing code changes for tall wood buildings. The committee is comprised of a balance of stakeholders with additional
opportunities for interested parties to participate in the four Work Groups established by the ad hoc committee, namely: Code; Fire;
Standards/Definitions; and Structural. For more information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of 12/27/17). As seen in the “Meeting Minutes
and Documents” and “Resource Documents” sections of the committee web page, the ad hoc committee reviewed a substantial amount
of information in order to provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The committee believes this package of code changes
will result in regulations that adequately address the fire and life safety issues of tall mass timber buildings.



509.4.1.1 (new)

IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type IVA
and IVB construction.

504.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

504.4 Allowable building height (stories) for buildings of Type IVA, IVBand IVC
construction. No changes to Type IV HT.

506.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

508.4.41 Requirements for mass timber building elements serving as fire barriers or

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Reguirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

718.2.1

Requirements on the use of mass timber building elements used for
Fireblocking.

7227 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
requirements.

3102

Requirements for membrane structures using Type [V HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e  Structural
» Sealants and adhesives (see IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.

In addition, fire tests designed to simulate the three new construction types (Types IVA, IVB and IVC) in the ad hoc committee
proposals were conducted at the Alcohol Tobacco and Firearms test lab facility. The TWB was involved in the design of the tests, and
many members witnessed the test in person or online. The results of the series of 5 fire tests provide additional support for these
proposals, and validate the fire performance for each of the types of construction proposed by the committee. The fire tests consisted
of one-bedroom apartments on two levels, with both apartments having a corridor leading to a stair. The purpose of the tests was to
address the contribution of mass timber to a fire, the performance of connections, the performance of through-penetration fire stops,

and to evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 %2 minutes, please visit:

http://bit.ly/ATF-firetestvideos

Both of these links were confirmed active on 12/27/17.

Cost Impact

The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does not change the requirements of current code,

thus there is no cost impact when compared with present requirements.




Sections 508.4 and 509.4 (Fire Barriers)
IBC: 508.4.4, 508.4.4.1, 509.4.1.1 (New)

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.orq)

2018 International Building Code

508.4.4 Separation. Individual occupancies shall be separated from adjacent
occupancies in accordance with Table 508.4.

Revise as follows:

508.4.4.1 Construction. Required separations shall be fire barriers constructed in
accordance with Section 707 or horizontal assemblies constructed in accordance with
Section 711, or both, so as to completely separate adjacent occupancies. Mass timber
elements serving as fire barriers or horizontal assemblies to separate occupancies in
Type IV-B or IV-C construction shall be separated from the interior of the building with an
approved thermal barrier consisting of a minimum of 1/2inch (12.7 mm) gypsum board or a
noncombustible equivalent.

509.4.1.1 Type IV-B and IV-C construction. Where Table 509 specifies a fire-
resistance-rated separation, mass timber elements serving as fire barriers or a horizontal
assembly in Type IV-B or IV-C construction shall be separated from the interior of the
incidental use with an approved thermal barrier consisting of a minimum of %2 inch (12.7
mm) gypsum board or a noncombustible equivalent.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end
of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

This code change proposal represents one of many submitted designed to address a new
type of construction called mass timber (e.g. new construction types IV-A, 1V-B, and IV-C).

On this subject of “fire barriers,” the committee determined that additional measures
were necessary to address cases where mass timber is serving as a fire barrier or
horizontal assembly. Section 508.4 describes the third option for separating mixed
occupancies within a building. Section 509.4 discusses the fire-resistance rated
separation that is required for incidental uses within a larger use group. Section 509 also
permits, when stated, protection by an automatic sprinkler system without fire barriers,
however the construction enclosing the incidental use must resist the passage of smoke
in accordance with Section 509.4.2.

The concern is that without any modifications to these provisions regulating separated
occupancies and incidental uses, a fire barrier or horizontal assembly could be designhed
using mass timber that would comply with the fire resistance rating, but which would
allow any exposed mass timber to contribute to the fuel load. This can occur in Types IV-
B and IV-C construction.



The committee applied professional judgment by choosing to emulate the existing thermal
barrier requirements by applying those requirements to these two sections. The intent of
this proposal is to have the thermal barrier delay or prevent the ignition of the mass
timber, thus delaying or preventing the mass timber’s contribution to the fuel load. This
will also allow additional time for fire and life safety measures to be executed as well as
allow first responders additional time to perform their services.

The committee’s intent is that the thermal barrier only needs to cover an exposed wood
surface. The thermal barrier is not required in addition to any noncombustible protection
that is required in Section 602.4, nor does it add to the fire resistance rating of the mass
timber.

Mass timber walls or floors serving as fire barriers for separated uses (Section 508.4)
would need to have a thermal barrier on both faces of the assembly.

For Section 509.4 (incidental use separations) the intent is to provide the thermal barrier
only on the side where the hazard exists, that is, the side facing the incidental use. For
example, if a mass timber floor assembly of the incidental use contains a noncombustible
topping this provision would not require the addition of a thermal barrier on mass timber
surfaces not facing the incidental use area. In addition, the thermal barrier would not be
required if the sprinkler option is exercised.

It should be noted that this proposal is only addressing the contribution of exposed mass
timber’s face to the fuel load of a fire, and is not recommending any modifications to the
fire resistance requirements of Sections 508 or 509 or to the other mass timber
provisions.

Background information: The ICC Board approved the establishment of an ad hoc
committee for tall wood buildings in December of 2015. The purpose of the ad hoc
committee is to explore the science of tall wood buildings and to investigate the
feasibility and take action on developing code changes for tall wood buildings. The
committee is comprised of a balance of stakeholders with additional opportunities for
interested parties to participate in the four Work Groups established by the ad hoc
committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of
12/27/17). As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount
of information in order to provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The
committee believes this package of code changes will result in regulations that
adequately address the fire and life safety issues of tall mass timber buildings.



IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type VA
and |VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

204.4 Allowable building height (stories) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT.

506.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

509.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

718.21

Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
requirements.

3102

Requirements for membrane structures using Type IV HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e Structural
e Sealants and adhesives (see |IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.




In addition, fire tests designed to simulate the three new construction types (Types IVA,
IVB and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco
and Firearms test lab facility. The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire,
the performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 %2 minutes,
please visit:

http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does
not change the requirements of current code, thus there is no cost impact when compared
with present requirements.



Section 602.4 Type of Construction

IBC: 202, (New), 202 (New), 602.4, 602.4.1 (New), 602.4.1.1 (New), 602.4.1.2
(New), 602.4.1.2.1 (New), 602.4.1.3 (New), 602.4.1.4 (New), 602.4.1.5 (New),
602.4.1.6 (New), 602.4.2 (New), 602.4.2.1 (New), 602.4.2.2 (New), 602.4.2.2.1
(New), 602.4.2.2.2 (New), 602.4.2.2.3 (New), 602.4.2.2.4 (New), 602.4.2.3 (New),
602.4.2.4 (New), 602.4.2.5 (New), 602.4.2.6 (New), 602.4.3 (New), 602.4.3.1 (New),
602.4.3.2 (New), 602.4.3.3 (New), 602.4.3.4 (New), 602.4.3.5 (New), 602.4.3.6
(New), 602.4.4 (New), 602.4.4.1, 602.4.4.2, 602.4.4.3, TABLE 601, TABLE 602

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.orq)

2018 International Building Code
Revise as follows:

[BS] WALL, LOAD-BEARING. Any wall meeting either of the following classifications:

1. Any metal or wood stud wall that supports more than 100 pounds per linear foot
(1459 N/m) of vertical load in addition to its own weight.

2. Any masonry or concrete, or mass timber wall that supports more than 200
pounds per linear foot (2919 N/m) of vertical load in addition to its own weight.

Add new definition as follows:

MASS TIMBER. Structural elements of Type IV _construction primarily of solid, built-up,
panelized or engineered wood products that meet minimum cross section dimensions of Type
[V construction.

NONCOMBUSTIBLE PROTECTION (FOR MASS TIMBER).

Noncombustible material, in accordance with Section 703.5, designed to increase the fire-
resistance rating and delay the combustion of mass timber.

Delete and substitute as follows:

602.4 Type IV. Type |1V construction is that type of construction in which the building

elements are mass timber or noncombustible materials and have fire resistance ratings in
accordance with Table 601. Mass timber elements shall meet the fire resistance rating
requirements of this section based on either the fire resistance rating of the noncombustible
protection, the mass timber, or a combination of both and shall be determined in accordance
with Section 703.2 or 703.3. The minimum dimensions and permitted materials for building
elements shall comply with the provisions of this section and Section 2304.11. Mass timber




elements of Types IV A, IV B and IV C construction shall be protected with noncombustible
protection applied directly to the mass timber in accordance with Sections 602.4.1 through
602.4.3. The time assigned to the noncombustible protection shall be determined in
accordance with Section 703.8 and comply with 722.7.

All _cross-laminated timber shall be labeled as conforming to the heat performance
requirements of Section 6.1.3.4 of DOC PS1 and have no delamination in any specimen,
except when occurring at a localized characteristic when permitted in the product standard.

Exterior load-bearing walls and nonload-bearing walls shall be mass timber construction, or
shall be of noncombustible construction.

Exception:Type IV-HT Construction in accordance with Section 602.4.4.

The interior building elements, including nonload-bearing walls and partitions, shall be of
mass timber construction or of noncombustible construction.

Exception: Type IV-HT Construction in accordance with Section 602.4.4..

Combustible concealed spaces are not permitted except as otherwise indicated in Sections
602.4.1 through 602.4.4. Combustible stud spaces within light frame walls of Type IV-HT
construction shall not be considered concealed spaces, but shall comply with Section 718.

In buildings of Type IV-A, B, and C, construction with an occupied floor located more than 75
feet above the lowest level of fire department access, up to and including 12 stories or 180
feet above grade plane, mass timber interior exit and elevator hoistway enclosures shall be
protected in accordance with Section 602.4.1.2. In buildings greater than 12 stories or 180
feet above grade plane, interior exit and elevator hoistway enclosures shall be constructed
of non-combustible materials.

Add new text as follows:

602.4.1 Type IV-A. Building elements in Type 1V-A construction shall be protected in
accordance with Sections 602.4.1.1 through 602.4.1.6. The required fire resistance rating of
noncombustible elements and protected mass timber elements shall be determined in
accordance with Section 703.2 or Section 703.3.

602.4.1.1 Exterior protection. The outside face of exterior walls of mass timber
construction shall be protected with noncombustible protection with a minimum assigned
time of 40 minutes as determined in Section 722.7.1(a). All components of the exterior wall
covering, shall be of noncombustible material except water resistive barriers having a peak
heat release rate of less than 150kW/m2, a total heat release of less than 20 MJ/m2and an
effective heat of combustion of less than 18MJ/kg as determined in accordance with ASTM
E1354 and having a flame spread index of 25 or less and a smoke-developed index of 450 or
less as determined in accordance with ASTM E 84 or UL 723. The ASTM E 1354 test shall be
conducted on specimens at the thickness intended for use, in the horizontal orientation and
at an incident radiant heat flux of 50 kW/m?2.

602.4.1.2 Interior protection. Interior faces of all mass timber elements, including the
inside faces of exterior mass timber walls and mas timber roofs, shall be protected with
materials complying with Section 703.5

602.4.1.2.1 Protection time. Noncombustible protection shall contribute a time equal to
or greater than times assigned in Table 722.7.1(a), but not less than 80 minutes. The use of
materials and their respective protection contributions listed in Table 722.7.1(b) shall be
permitted to be used for compliance with Section 722.7.1.




602.4.1.3 Floors. The floor assembly shall contain a noncombustible material not less
than one inch in thickness above the mass timber. Floor finishes in accordance with Section
804 shall be permitted on top of the noncombustible material. The underside of floor
assemblies shall be protected in accordance with 602.4.1.2.

602.4.1.4 Roofs. The interior surfaces of roof assemblies shall be protected in accordance
with Section 602.4.1.2. Roof coverings in accordance with Chapter 15 shall be permitted on
the outside surface of the roof assembly.

602.4.1.5 Concealed spaces. Concealed spaces shall not contain combustibles other than
electrical, mechanical, fire protection, or plumbing materials and equipment permitted in
plenums in accordance with Section 602 of the International Mechanical Code , and shall
comply with all applicable provisions of Section 718. Combustible construction forming
concealed spaces shall be protected in accordance with Sections 602.4.1.2.

602.4.1.6 Shafts. Shafts shall be permitted in accordance with Sections 713 and Section
718. Both the shaft side and room side of mass timber elements shall be protected in
accordance with Section 602.4.1.2.

602.4.2 Type IV-B. Building elements in Type IV-B construction shall be protected in
accordance with Sections 602.4.2.1 through 602.4.2.6.The required fire resistance rating of
noncombustible elements or mass timber elements shall be determined in accordance with
Section 703.2 or Section 703.3.

602.4.2.1 Exterior protection. The outside face of exterior walls of mass timber
construction shall be protected with non-combustible protection with a minimum assigned
time of 40 minutes as determined in Section 722.7.1(a). All components of the exterior wall
covering shall be of noncombustible material except water resistive barriers having a peak
heat release rate of less than 150kW/m2, a total heat release of less than 20 MJ/m2and an
effective heat of combustion of less than 18M]/kg as determined in accordance with ASTM
E1354, and having a flame spread index of 25 or less and a smoke-developed index of 450 or
less as determined in accordance with ASTM E 84 or UL 723. The ASTM E 1354 test shall be
conducted on specimens at the thickness intended for use, in the horizontal orientation and
at an incident radiant heat flux of 50 kW/m?2.

602.4.2.2 Interior protection. Interior faces of all mass timber elements, including the
inside face of exterior mass timber walls and mass timber roofs, shall be protected, as

required by this section, with materials complying with Section 703.5.

602.4.2.2.1 Protection time. Noncombustible protection shall contribute a time equal to
or greater than times assigned in Table 722.7.1(a), but not less than 80 minutes. The use of
materials and their respective protection contributions listed in Table 722.7.1(b) shall be
permitted to be used for compliance with Section 722.7.1.

602.4.2.2.2 Protected area. All interior faces of all mass timber elements shall be
protected in accordance with Section 602.4.2.2.1, including the inside face of exterior mass
timber walls and mass timber roofs.

Exceptions:Unprotected portions of mass timber ceilings and walls complyving with
Section 602.4.2.2.4 and the following:

1. Unprotected portions of mass timber ceilings, including attached beams, shall




be permitted and shall be limited to an area equal to 20% of the floor area in
any dwelling unit or fire area; or

2. Unprotected portions of mass timber walls, including attached columns, shall
be permitted and shall be [imited to an area equal to 40% of the floor area in
any dwelling unit or fire area; or

3. Unprotected portions of both walls and ceilings of mass timber, including
attached columns and beams, in _any dwelling unit or fire area shall be
permitted in accordance with section 602.4.2.2.3.

4. Mass timber columns and beams which are not an integral portion of walls or

ceilings, respectively, shall be permitted to be unprotected without
restriction of either aggregate area or separation from one another.

602.4.2.2.3 Mixed unprotected areas. In each dwelling unit or fire area, where both
portions of ceilings and portions of walls are unprotected, the total allowable unprotected
area shall be determined in accordance with Equation 6-1.

(Utc/Uac) + (Utw/Uaw) < 1 (Equation 6-1) where:

Utc= Total unprotected mass timber ceiling areas

Uac = Allowable unprotected mass timber ceiling area conforming to Section 602.4.2.2.2,
Exception 1

Utw= Total unprotected mass timber wall areas Uaw= Allowable unprotected mass timber
wall area conforming to Section 602.4.2.2.2, Exception 2

602.4.2.2.4 Separation distance between unprotected mass timber elements. In
each dwelling unit or fire area, unprotectedportions of mass timber walls and ceilings shall
be not less than 15 feet from unprotected portions of other walls and ceilings, measured
horizontally along the ceiling and from other unprotected portions of walls measured
horizontally along the floor.

602.4.2.3 Floors. The floor assembly shall contain a noncombustible material not less than
one inch in thickness above the mass timber. Floor finishes in accordance with Section 804
shall be permitted on top of the noncombustible material. The underside of floor assemblies
shall be protected in accordance with Section 602.4.1.2.

602.4.2.4 Roofs. The interior surfaces of roof assemblies shall be protected in accordance
with 602.4.2.2 except, in nonoccupiable spaces, they shall be treated as a concealed space
with no portion left unprotected. Roof coverings in accordance with Chapter 15 shall be
permitted on the outside surface of the roof assembly.

602.4.2.5 Concealed spaces. Concealed spaces shall not contain combustibles other than
electrical, mechanical, fire protection, or plumbing materials and equipment permitted in
plenums in accordance with Section 602 of the International Mechanical Code, and shall
comply with all applicable provisions of Section 718. Combustible construction forming
concealed spaces shall be protected in accordance with Section 602.4.1.2.

602.4.2.6 Shafts. Shafts shall be permitted in accordance with Section 713 and Section
718. Both the shaft side and room side of mass timber elements shall be protected in
accordance with Section 602.4.1.2.




602.4.3 Type IV-C. Building elements in Type IV-C construction shall be protected in
accordance with Sections 602.4.3.1 through 602.4.3.6.The required fire resistance rating of
building elements shall be determined in accordance with Section 703.2 or Section 703.3.

602.4.3.1 Exterior protection. The exterior side of walls of combustible construction
shall be protected with non-combustible protection with a minimum assigned time of 40
minutes as determined in Section 722.7.1(a). All components of the exterior wall covering,
shall be of noncombustible material except water resistive barriers having a peak heat
release rate of less than 150kW/m2, a total heat release of less than 20 MJ/m2and an
effective heat of combustion of less than 18M]/kg as determined in accordance with ASTM
E1354 and having a flame spread index of 25 or less and a smoke-developed index of 450 or
less as determined in accordance with ASTM E 84 or UL 723. The ASTM E 1354 test shall be
conducted on specimens at the thickness intended for use, in the horizontal orientation and
at an incident radiant heat flux of 50 kW/m2.

602.4.3.2 Interior protection. Mass timber elements are permitted to be unprotected.

602.4.3.3 Floors. Floor finishes in accordance with Section 804 shall be permitted on top
of the floor construction.

602.4.3.4 Roofs. Roof coverings in accordance with Chapter 15 shall be permitted on the
outside surface of the roof assembly.

602.4.3.5 Concealed spaces. Concealed spaces shall not contain combustibles other than
electrical, mechanical, fire protection, or plumbing materials and equipment permitted in

plenums in accordance with Section 602 of the International Mechanical Code, and shall
comply with all applicable provisions of Section 718. Combustible construction forming
concealed spaces shall be protected with noncombustible protection with a minimum
assigned time of 40 minutes as determined in Section 722.7.1(a).

602.4.3.6 Shafts. Shafts shall be permitted in accordance with Section 713 and Section
718. Shafts and elevator hoistway and interior exit stairway enclosures shall be protected
with noncombustible protection with a minimum assigned time of 40 minutes as determined
in Section 722.7.1(a), on both the inside of the shaft and the outside of the shaft.

602.4.4 Type IV-HT. Type |V construction (Heavy Timber, HT) is that type of construction
in which the exterior walls are of noncombustible materials and the interior building
elements are of solid wood, laminated heavy timber or structural composite lumber (SCL),
without concealed spaces. The minimum dimensions for permitted materials including solid
timber, glued-laminated timber, structural composite lumber (SCL) and cross laminated
timber (CLT) and details of Type IV construction shall comply with the provisions of this
section and Section 2304.11. Exterior walls complying with Section 602.4.4.1 or 602.4.4.2
shall be permitted. Interior walls and partitions not less than one hour fire resistance rating
or heavy timber conforming with Section 2304.11.2.2 shall be permitted.

Revise as follows:

602:4-1-602.4.4.1 Fire-retardant-treated wood in exterior walls. Fire-retardant-
treated wood framing and sheathing complying with Section 2303.2 shall be permitted
within exterior wall assemblies not less than 6 inches (152 mm) in thickness with a 2-hour
rating or less.



602:4-2602.4.4.2 Cross-laminated timber in exterior walls. Cross-laminated timber
complying with Section 2303.1.4 shall be permitted within exterior wall assemblies not less
than 6 inches (152 mm) in thickness with a 2-hour rating or less, provided the exterior
surface of the cross-laminated timber is protected by one the following:

1. Fire-retardant-treated wood sheathing complying with Section 2303.2 and not
less than 15/32 inch (12 mm) thick;

2. Gypsum board not less than 1/2 inch (12.7 mm) thick; or

3. A noncombustible material.

602:4-3-602.4.4.3 Exterior structural members. Where a horizontal separation of 20
feet (6096 mm) or more is provided, wood columns and arches conforming to heavy timber
sizes complying with Section 2304.11 shall be permitted to be used externally.

TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)

BUILDING TYPE | TYPE Il TYPE Il TYPE IV TYPEV
ELEMENT A B A B A B C HT A B

A B
Primary 3a,b 2a,b 1b 0 1b 0 3a 2a 2a HT 1b 0
structural
framef (see
Section
202)

Bearing

walls 3 2 1 0 2 2
Exteriore, f 3a 2a 1 0 1 0

Interior

Nonbearing See Table 602
walls and

partitions

Exterior

Nonbearing 0 0 0 0 0 0 0 See 0 0
walls and Section
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Roof supports: Fire-resistance ratings of primary structural frame and bearing
walls are permitted to be reduced by 1 hour where supporting a roof only.

Except in Group F-1, H, M and S-1 occupancies, fire protection of structural
members in roof construction shall not be required, including protection of
primary structural frame members, roof framing and decking where every part of
the roof construction is 20 feet or more above any floor immediately below. Fire-
retardant-treated wood members shall be allowed to be used for such
unprotected members.

In all occupancies, heavy timber complying with Section 2304.11 shall be
allowed where a 1-hour or less fire-resistance rating is required.

Not less than the fire-resistance rating required by other sections of this code.

Not less than the fire-resistance rating based on fire separation distance (see
Table 602).

Not less than the fire-resistance rating as referenced in Section 704.10.

TABLE 602

FIRE-RESIST ANCE RATING REQUIREMENTS FOR EXTERIOR WALLS BASED ON FIRE

SEPARATION DISTANCEa, d, 9

FIRE TYPE OF OCCUPANCY OCCUPANCYGROUP OCCUPANCYGROUP
SEPARATION CONSTRUCTION GROUP He F-1, M, S-1f A, B, E, F-2, |, Rj,
DISTANCE S-2, Uh
=X (feet)
X < 5b All 3 2 1
5=<=X<10 A, IVA 32 2 11
Others 1
10 = X< 30 1A, 1B, IVA, IVB 211 1 1c
[IB, VB 0 0
Others 1 1c
X =30 All 0 0 0

For SI: 1 foot = 304.8 mm.

a.

Load-bearing exterior walls shall also comply with the fire-resistance rating
requirements of Table 601.

See Section 706.1.1 for party walls.

Open parking garages complying with Section 406 shall not be required to have a
fire-resistance rating.

The fire-resistance rating of an exterior wall is determined based upon the fire
separation distance of the exterior wall and the story in which the wall is
located.

For special requirements for Group H occupancies, see Section 415.6.
For special requirements for Group S aircraft hangars, see Section 412.3.1.

Where Table 705.8 permits nonbearing exterior walls with unlimited area of
unprotected openings, the required fire-resistance rating for the exterior walls
is 0 hours.

For a building containing only a Group U occupancy private garage or carport,
the exterior wall shall not be required to have a fire-resistance rating where the



fire separation distance is 5 feet (1523 mm) or greater.

i For a Group R-3 building of Type 11-B or Type V-B construction, the exterior wall
shall not be required to have a fire-resistance rating where the fire separation
distance is 5 feet (1523 mm) or greater.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end of
this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

The TWB and it various WGs held meetings, studied issues and sought input from various
expert sources around the world. The TWB has posted those documents and input on its
website for interested parties to follow its progress and to allow those parties to, in turn,
provide input to the TWB.

At its first meeting, the TWB discussed a number of performance objectives to be met with
the proposed criteria for tall wood buildings:

No collapse under reasonable scenarios of complete burn-out of fuel without automatic
sprinkler protection being considered.

No unusually high radiation exposure from the subject building to adjoining properties to
present a risk of ignition under reasonably severe fire scenarios.

No unusual response from typical radiation exposure from adjacent properties to present a
risk of ignition of the subject building under reasonably severe fire scenarios.

No unusual fire department access issues.

Egress systems designed to protect building occupants during the design escape time, plus
a factor of safety.

Highly reliable fire suppression systems to reduce the risk of failure during reasonably
expected fire scenarios. The degree of reliability should be proportional to evacuation time
(height) and the risk of collapse.

The comprehensive package of proposals from the TWB meet these performance objectives.

Definitions

Included in the proposal for Section 602.4 are three new/revised definitions; Wall, Load-
Bearing; Mass Timber; and Noncombustible protection (for mass timber). They are important
to understanding the subsequent proposed change to Section 602.4.

Load-bearing wall: The modification to the term “load-bearing wall” has been updated to
include “mass timber” as a category equivalent to that of masonry or concrete. Based on the
research done by the wood trade associations, mass timber walls (e.g. sawn, glued-
laminated, cross-laminated timbers) have the ability to support the minimum 200 pounds per
linear foot vertical load requirement.

Mass Timber: The term “mass yimber” is being proposed to represent both the legacy heavy
timber (a.k.a. Type IV construction) and the three (3) new construction types that are
proposed for Chapter 6 of the IBC. The purpose of creating this term and definition was to
establish a single term which represented the various sawn and engineered timber products
that are referenced in IBC Chapter 23 (Wood) and in PRG-320 “Standard for Performance-
rated Cross-laminated Timber.”

“Noncombustible Protection (For Mass Timber): The definition of “Noncombustible



Protection (For Mass Timber)” is created to address the passive fire protection of mass
timber. Mass timber is permitted to have its own fire-resistance rating (e.g., Mass Timber
only) or have a fire resistance rating based on the fire resistance through a combination of
the mass timber fire-resistance plus protection by non-combustible materials as defined in
Section 703.5 (e.g., additional materials that delay the combustion of mass timber, such as
gypsum board). While it is not common to list a code section number within a definition it
was felt necessary in this case to ensure that the user was able to understand the intent.
The protection by a non-combustible material will act to delay the combustion of the Mass
Timber.

Types of Construction

The Committee recognized that tall, mass timber buildings around the world generally fell
into three categories: one in which the mass timber was fully protected by noncombustible
protection, a second type in which the protection was permitted to be omitted to expose the
wood in certain limited amounts of walls or ceilings, and a third type in which the mass
timber for the structure was permitted to be unprotected.

The TWB also determined that fire testing was necessary to validate these concepts. At its
first meeting, members discussed the nature and intention of fire testing so as to ensure
meaningful results for the TWB and, more specifically, for the fire service. Subsequently a
test plan was developed. The fire tests consisted of one-bedroom apartments on two levels,
with both apartments having a corridor leading to a stairway. The purpose of the tests was
to address the contribution of mass timber to a fire, the performance of connections, the
performance of joints, and to evaluate conditions for responding fire personnel. The Fire
WG then refined the test plan, which was implemented with a series of five, full-scale,
multiple-story building tests at the Alcohol, Tobacco and Firearms (ATF) laboratories in
Beltsville, MD. The results of those tests, as well as testing conducted by others, helped
form the basis upon which the Codes WG developed its code change proposals. This code
change proposal is one of those developed by the Codes WG and approved by the TWB.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3-1/2 minutes
each, please visit: http://bit.ly/ATF-firetestvideos.

Both of these links were confirmed active on 12/27/17.

The completely protected type of construction, as noted above, is identified as Type IV-A.

The protection is defined by a new section, 722.7, proposed in a separate code change.

Testing has shown that mass timber construction protected with noncombustible protection,
primarily multiple layers of 5/8-inch Type X gypsum board, can survive a complete burnout of
a residential fuel load without engaging the mass timber in the fire. (See video or report
above.) In considering this type of construction and its potential height and/or allowable
area, the TWB wanted to make sure that code users realize that the protection specified in
the text applies to all building elements. Thus, the text clearly requires protection for the
floor surface, all wall and ceiling surfaces, the inside roof surfaces, the underside of floor
surfaces, and shafts. In addition, Type IV-A construction is proposed to have the same fire
resistance rating requirements as the existing Type |-A construction, which sets forth
requirements for 2-hour and 3-hour structural elements. The specified fire resistance rating
for Type IV-A construction is conservative in that the fire resistance rating of the structural
elements was selected to be able to passively sustain the fuel loads associated with the
various occupancies without the benefit of automatic sprinkler protection, and without
involving the contribution of the structural members, similar to the strategy employed in the



IBC for Type | construction.

Type IV-B allows some exposed wood surfaces of the ceiling, the walls or columns and
beams. The amount of exposed surface permitted to be installed, as well as the required
separation between unprotected portions, is clearly specified to limit the contribution of the
structure in an interior fire. For example, two different walls may share the unprotected
area but the two walls must be separated by a distance of 15 feet. Type IV-B has been
subjected to the same fire tests under the same conditions as Type IV-A and the results
demonstrate that a predictable char layer develops on mass timber in the same fashion as
traditional sawn lumber, provided that substantial delamination is avoided. (See video or
report above.) It should be noted that, while portions of the mass timber may be
unprotected, concealed spaces, shafts and other specified areas are required to be fully
protected by noncombustible protection. Type IV-B is provided with the same base fire
resistance requirements as the existing Type I-B construction, which sets forth requirements
for 2-hour structural elements. Please note that the allowance per IBC Section 403.2.1.1 to
reduce 1-B construction to 1-hour structural elements is not proposed for Type IV-B
construction.  Essentially, where a building is permitted to be constructed of I-B
construction and has 1-hour protection, that same building will still require 2-hour
structural elements for Type IV-B construction.

Type IV-C construction permits fully exposed mass timber. Important caveats are that
concealed spaces, shafts, elevator hoistways, and interior exit stairway enclosures are not
permitted to be exposed, but instead are required to have noncombustible protection. The
IV-C construction is differentiated from traditional Heavy Timber construction in that Type
IV-C construction is required to be 2-hour fire rated. While the added fire rating is required,
the committee does not propose any additional height, in terms of feet, for Type IV-C
buildings; in other words, the height in feet for Type IV-C and Type IV-HT are identical.
However, due to the added fire resistance ratings, the committee has proposed added floors
for some occupancy groups of Type IV-C construction.

Tables 601 and 602: Included in the proposal are modification of Tables 601 and 602. This
is necessary to set the performance requirement for these new types of construction based
upon mass timber. It should be noted that these Fire Resistance Ratings are set to have the
requirements similar to those of Type | construction. In other words, IV-A has the same FRR
as I-A; IV-B has the same FRR as I-B. Because there is no Type | corollary to IV-C, it was set
the same as IV-B. The IV-C has to achieve all its fire resistance by the performance of the
mass timber itself because no noncombustible protection is required. This is reflected in
greatly reduced permitted height, in both feet and stories, in other TWB proposals to Table
504.3, 504.4 and 506.2.

Background information: The ICC Board approved the establishment of an ad hoc
committee for tall wood buildings in December of 2015. The purpose of the ad hoc
committee is to explore the science of tall wood buildings and to investigate the feasibility
and take action on developing code changes for tall wood buildings. The committee is
comprised of a balance of stakeholders with additional opportunities for interested parties
to participate in the four Work Groups established by the ad hoc committee, namely: Code;
Fire; Standards/Definitions; and Structural. For more information, be sure to visit the ICC
website https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-
buildings/ (link active and up to date as of 12/27/17). As seen in the “Meeting Minutes and
Documents” and “Resource Documents” sections of the committee web page, the ad hoc
committee reviewed a substantial amount of information in order to provide technical
justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The committee



believes this package of code changes will result in regulations that adequately address the

fire and life safety issues of tall mass timber buildings.

IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type IVA
and 1VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

2504.4 Allowable building height (stories) for buildings of Type VA, IVB and IVC
construction. No changes to Type IV HT.

206.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

500.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

Flo ]

Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
reguirements.

3102

Requirements for membrane structures using Type |V HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, VB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
¢ Structural
o Sealants and adhesives (see IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.




In addition, fire tests designed to simulate the three new construction types (Types IVA, IVB
and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco and
Firearms test lab facility, The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each of
the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire, the
performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 % minutes,
please visit:

http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction .

This section provides information that was not previously set forth in the code, and does not
change the requirements of current code, thus there is no cost impact when compared with
present requirements.



Section 703.8 - Performance Method
IBC: 703.8 (New), 703.8.1 (New), 703.8.2 (New)

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.orq)
2018 International Building Code

Add new text as follows:

703.8 Determination of Noncombustible Protection Time Contribution. The time,
in minutes, contributed to the fire resistance rating by the noncombustible protection of
mass timber building elements, components, or assemblies, shall be established through
a comparison of assemblies tested using procedures set forth in ASTM E 119 or UL 263.

703.8.1 Test Assemblies. Test Assembly 1 shall be without protection, and Test
Assembly 2 shall contain the representative noncombustible protection. The test
assemblies shall be identical in construction, loading, and materials, other than the
noncombustible protection. The two test assemblies shall be tested to the same criteria
of structural failure. The noncombustible protection time contribution shall be determined
by subtracting the fire resistance time, in minutes, of Test Assembly 1 from the fire
resistance time, in minutes, of Test Assembly 2.

703.8.2 Details. The protection shall be fully defined in terms of configuration details,
attachment details, joint sealing details, accessories and all other relevant details.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end
of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

The TWB determined that the fire resistance rating of mass timber structural elements,
embodied in a series of proposals including this one, shall consist of the inherent fire
resistance rating of the mass timber and the additional fire resistance rating of the
Noncombustible Protection described in new definitions proposals. The TWB determined
that at least 2/3 of the required fire resistance rating should come from the
Noncombustible Protection. The TWB decided to provide both a performance path, as
embodied in this proposal, and a prescriptive path, embodied in another proposal for
Section 722.7.

This proposal constitutes the performance path for determining the contribution of
noncombustible protection for mass timber elements. The proposal outlines a protocol to
accomplish this. This proposal should be considered as a companion proposal to the
proposals creating new types of mass timber construction in Section 602.4 and the code
proposal in Section 722.7. The proposed new Section 602.4 requires the use of
noncombustible protection on most mass timber elements in most of the proposed new
types of construction.

This proposal, new section 703.8, is created to provide the method by which any material



not contained in the prescriptive Table in Section 722.7 may be tested to show the time,
in minutes, which it contributes as noncombustible protection. This procedure is
representative of the procedure used in the past to determine the protection times for
various membranes in Section 722.6 Component Additive Method for wood construction.
It is neither new nor ambiguous in its use. Recent testing by AWC confirms the values
derived from historic testing. A report is available at the following link:
http://bit.ly/WFC-firetestofGWBonCLT . This link was confirmed active on 12/27/17.

This procedure should not be confused with “membrane protection” which is based on
temperature rise on the unexposed side of a membrane attached to construction
elements. Noncombustible construction is, instead, noncombustible material meeting the
requirements of Section 703.5. Its contribution to the fire resistance rating of any
building element is determined by this proposed new section. Simply put, it is
determined by measuring the fire resistance time, in minutes and determined by
structural failure, of a mass timber building element and then conducting a second test
measuring the fire resistance time, in minutes and determined by structural failure, of the
identical mass timber element with identical load, construction and condition, but with
the proposed noncombustible protection applied to it. The difference in time between the
two samples is the contribution, in minutes, of the noncombustible protection.

Background information: The ICC Board approved the establishment of an ad hoc
committee for tall wood buildings in December of 2015. The purpose of the ad hoc
committee is to explore the science of tall wood buildings and to investigate the
feasibility and take action on developing code changes for tall wood buildings. The
committee is comprised of a balance of stakeholders with additional opportunities for
interested parties to participate in the four Work Groups established by the ad hoc
committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of
12/27/17). As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount
of information in order to provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The
committee believes this package of code changes will result in regulations that
adequately address the fire and life safety issues of tall mass timber buildings.



IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type VA
and |VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

204.4 Allowable building height (stories) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT.

506.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

509.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

718.21

Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
requirements.

3102

Requirements for membrane structures using Type IV HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e Structural
e Sealants and adhesives (see |IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.




In addition, fire tests designed to simulate the three new construction types (Types IVA,
IVB and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco
and Firearms test lab facility. The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire,
the performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 %2 minutes,
please visit:

http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does
not change the requirements of current code, thus there is no cost impact when compared
with present requirements.



Section 703.9 - Sealants at edges
IBC: 703.9 (New), 35

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.orq)

2018 International Building Code
Add new text as follows:

703.9 Sealing of adjacent mass timber elements. In buildings of Type IVA, IVB, and
[VC construction, sealant or adhesive shall be provided to resist the passage of air in the
following locations:

1. At abutting edges and intersections of mass timber building elements
required to be fire resistance-rated

2. At abutting intersections of mass timber building elements and building
elements of other materials where both are required to be fire resistance-
rated.

Sealants shall meet the requirements of ASTM C920. Adhesives shall meet the
requirements of ASTM D3498.

Exception:Where sealant or adhesive is not a required component of a fire resistance-
rated assembly.

ASTM International

AST M 100 Barr Harbor Drive,

P.O. Box C700
West Conshohocken PA
19428-2959
A416/A416M—15

Specification for Steel Strand, Uncoated Seven-wire for Prestressed Concrete
D3498—03(2011)

Standard Specification for Adhesives for Field-Gluing Plywood to Lumber
Framing for Floor Systems

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end
of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

Mass timber has inherent properties of fire resistance, serving both to provide structural
fire resistance and to safeguard against the spread of fire and smoke within a building or
the spread of fire between structures.

When mass timber panels are connected together, fire tests have demonstrated that it is



important for the abutting edges and intersections in the plane of and between the
different planes of panels that form a separation to be sealed. The structures tested as
part of the fire tests supporting this submittal were constructed with this sealing.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3-1/2 minutes
each, please visit: http://bit.ly/ATF-firetestvideos.

Both of these links were confirmed active on 12/27/17.

The US CLT manual recommends a bead of construction adhesive. Construction adhesive
or other sealant can be used to prevent air flow. When a wall or horizontal assembly
serves as the separation between two atmospheres, a fire creates differential pressure
where heated gasses raise the pressure and work to drive fire and hot gasses through the
structure. Voids that are not properly sealed can serve as a conduit for air movement
during a fire, so abutting edges and intersections are recommended to be sealed.

Periodic special inspections during construction are required to make sure it is clear that
the appropriate sealant or adhesive is used and to establish inspections to verify for
ongoing quality control. However, Chapter 17 is a Group B topic. It will be taken up
then. It is shown below for clarity and to emphasize the importance the TWB places on
proper application of sealants and adhesives in mass timber construction.

1705.19 Sealing of Mass Timber. Periodic special inspections of sealants or
adhesives shall be conducted where sealant or adhesive required by Section 703.9 is
applied to mass timber building elements as designated in the approved construction
documents.

Some panels are manufactured under proprietary processes to ensure there are no voids
at these intersections. Where this proprietary process is incorporated and tested, there
is no requirement for sealant or adhesive and an exception is provided for this instance.
Where the sealant is not required and is not specifically excluded it is still considered to
be a good practice covered by this section.

This code change proposal does not apply to “joints” as defined in Section 202 of the IBC
as joints have their own requirements for the placement and inspection of fire resistant
joint systems in IBC Section 715. Joints are defined as having an opening that is designed
to accommodate building tolerances or to allow independent movement. Panels and
members that are connected together as covered by this code change proposal do not
meet the definition of a joint since they are rigidly connected and do not have an opening.

Background information: The ICC Board approved the establishment of an ad hoc
committee for tall wood buildings in December of 2015. The purpose of the ad hoc
committee is to explore the science of tall wood buildings and to investigate the
feasibility and take action on developing code changes for tall wood buildings. The
committee is comprised of a balance of stakeholders with additional opportunities for
interested parties to participate in the four Work Groups established by the ad hoc
committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of
12/27/17). As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount
of information in order to provide technical justification for code proposals.



The ad hoc committee developed proposals for the followings code sections. The
committee believes this package of code changes will result in regulations that
adequately address the fire and life safety issues of tall mass timber buildings.



IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type VA
and |VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

204.4 Allowable building height (stories) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT.

506.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

509.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

718.21

Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
requirements.

3102

Requirements for membrane structures using Type IV HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e Structural
e Sealants and adhesives (see |IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.




In addition, fire tests designed to simulate the three new construction types (Types IVA,
IVB and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco
and Firearms test lab facility. The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire,
the performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 %2 minutes,
please visit:

http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does
not change the requirements of current code, thus there is no cost impact when compared
with present requirements.



Chapter 7 - Section 718.2.1 - Fire and Smoke Protection
IBC: 718.2.1

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.orq)

2018 International Building Code
Revise as follows:

718.2.1 Fireblocking materials. Fireblocking shall consist of the following materials:

1. Two-inch (51 mm) nominal lumber.

2. Two thicknesses of 1-inch (25 mm) nominal lumber with broken lap joints.

3. One thickness of 0.719-inch (18.3 mm) wood structural panels with joints
backed by 0.719-inch (18.3 mm) wood structural panels.

4. One thickness of 0.75-inch (19.1 mm) particleboard with joints backed by 0.75-
inch (19 mm) particleboard.

5. One-half-inch (12.7 mm) gypsum board.

6. One-fourth-inch (6.4 mm) cement-based millboard.

7. Batts or blankets of mineral wool, mineral fiber or other approved materials

installed in such a manner as to be securely retained in place.
Cellulose insulation installed as tested for the specific application.

9. Mass timber complying with Section 2304.11.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end
of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

The purpose of this code change proposal is to recognize that mass timber as a suitable
fireblocking material. The current list of acceptable materials lists “nominal lumber”,
therefore since mass timber (e.g. Sawn, glued-laminated, and cross laminated timbers)
are of greater mass the correlation from single nominal lumber to mass timber was
determined to be of equal or greater blocking resistance to reduce the ability of fire,
smoke and gasses from moving to different part of the building through combustible
concealed spaces.

Background information: The ICC Board approved the establishment of an ad hoc
committee for tall wood buildings in December of 2015. The purpose of the ad hoc
committee is to explore the science of tall wood buildings and to investigate the
feasibility and take action on developing code changes for tall wood buildings. The
committee is comprised of a balance of stakeholders with additional opportunities for
interested parties to participate in the four Work Groups established by the ad hoc
committee, namely: Code; Fire; Standards/Definitions; and Structural. For more



information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of
12/27/17). As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount
of information in order to provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The
committee believes this package of code changes will result in regulations that
adequately address the fire and life safety issues of tall mass timber buildings.



IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type IVA
and |VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

004.4 Allowable building height (stories) for buildings of Type VA, IVB and IVC
construction. No changes to Type IV HT.

006.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

509.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new) The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new) Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
reguirements of sealants and adhesives.

718.21 Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new) Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
reguirements.

3102 Reqguirements for membrane structures using Type IV HT construction.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

3308.4 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e Structural
¢ Sealants and adhesives (see IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.

In addition, fire tests designed to simulate the three new construction types (Types IVA,




IVB and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco
and Firearms test lab facility. The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire,
the performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit http://bit.ly/ATF-firetestreport
To watch summary videos of the fire tests, please visit http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does
not change the requirements of current code, thus there is no cost impact when compared
with present requirements.



722.7 Ratings Installation
IBC: 722.7 (New), 722.7.1 (New), TABLE 722.7.1(a) (New), TABLE 722.7.1(b) (New),
722.7.2 (New), 722.7.2.1 (New), 722.7.2.2 (New)

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.org)

2018 International Building Code
Add new text as follows:

722.7 Fire resistance rating of mass timber. The required fire resistance of mass
timber elements in section 602.4 shall be determined in accordance with Section 703.2 or
Section 703.3. The fire resistance rating of building elements shall be as required in
Tables 601 and 602 and as specified elsewhere in this code. The fire resistance rating of
the mass timber elements shall consist of the fire resistance of the unprotected element
added to the protection time of the noncombustible protection.

722.7.1 Minimum required protection. When required by Sections 602.4.1 through
602.4.3, noncombustible protection shall be provided for mass timber building elements
in accordance with Table 722.7.1(a). The rating, in minutes, contributed by the
noncombustible protection of mass timber building elements, components, or assemblies,
shall be established in accordance with Section 703.8. The protection contributions
indicated in Table 722.7.1(b) shall be deemed to comply with this requirement when
installed and fastened in accordance with Section 722.7.2.

TABLE 722.7.1(a)
PROTECTION REQUIRED FROM NONCOMBUSTIBLE COVERING MATERIAL

Required Fire Resistance Rating of Minimum Protection Required from
Building Element per Tables 601 Noncombustible Protection (minutes)
and 602 (hours)
1 40
2 80
3 or more 120

TABLE 722.7.1(b)
PROTECTION PROVIDED BY NONCOMBUST IBLE COVERING MATERIAL

Noncombustible Protection Protection Contribution
(minutes)
1/2 inch Type X Gypsum Board 30
5/8 inch Type X Gypsum Board 40

722.7.2 Installation of gypsum board noncombustible protection. Gypsum board
complying with Table 722.7.1(b) shall be installed in accordance with this section.

722.7.2.1 Interior surfaces. Layers of Type X gypsum board serving as noncombustible
protection for interior surfaces of wall and ceiling assemblies determined in accordance
with Table 722.7.1(a) shall be installed in accordance with the following:
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Each layer shall be attached with Type S drywall screws of sufficient length to
penetrate the mass timber at least 1 inch when driven flush with the paper
surface of the gypsum board.

Exception: The third layer, where determined necessary by Section 722.7, shall be

permitted to be attached withl inch #6 Type S drywall screws to furring channels in

accordance with ASTM C-645.

2.

3.
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Screws for attaching the base layer shall be 12 inches on center in both
directions.

Screws for each layer after the base layer shall be 12 inches on center in both
directions and offset from the screws of the previous layers by 4 inches in
both directions.

All panel edges of any laver shall be offset 18 inches from those of the
previous layer.

All panel edges shall be attached with screws sized and offset as in items 1
through 4 above and placed at least 1 inch but not more than 2 inches from the

panel edge.

All panels installed at wall-to-ceiling intersections shall be installed such
that the ceiling panel(s) is installed first and the wall panel(s) is installed
after the ceiling panel has been installed and is fitted tight to the ceiling
panel. Where multiple layers are required, each layer shall repeat this

rocess.

All panels installed at a wall-to-wall intersection shall be installed such that
the panel(s) covering an exterior wall or a wall with a greater fire resistance
rating shall be installed first and the panel(s) covering the other wall shall be
fitted tight to the panel covering the first wall. Where multiple layers are
required, each layer shall repeat this process.

Panel edges of the face layer shall be taped and finished with joint compound.
Fastener heads shall be covered with joint compound.

Panel edges protecting mass timber elements adjacent to unprotected mass
timber elements in accordance with Section 602.4.2.2 shall be covered with 1-
1/4 inch metal corner bead and finished with joint compound.

722.7.2.2 Exterior surfaces. Layers of Type X gypsum board serving as noncombustible

protection for the outside of the exterior heavy timber walls determined in accordance

with Table 722.7.1(a) shall be fastened 12 inches on center each way and 6 inches on

center at all joints or ends. All panel edges shall be attached with fasteners located at

least 1linch but not more than 2 inches from the panel edge. Fasteners shall comply with

one of the following:

1.

2.

Galvanized nails of minimum 12 Gage with a 7/16 inch head of sufficient
length to penetrate the mass timber a minimum of 1 inch.

Screws which comply with ASTM C1002 (Type S, Type W, or Type G) of
sufficient length to penetrate the mass timber a minimum of 1 inch.




Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end
of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

Typically, mass timber elements will be large due to structural requirements. In addition,
CLT panels typically are utilized in odd number laminations. This typically results in
excess capacity which means better fire endurance. Thus, mass timber elements are
conservative in their fire resistance rating. Furthermore, the TWB decided to provide
both a prescriptive path, as embodied in this proposal, and a performance path, embodied
in another proposal.

This proposal outlines a method to calculate the fire resistance rating of a protected
wood element by adding the fire resistance rating of the unprotected wood member
together with the protection time provided by the noncombustible protection applied to
the exposed wood.

This proposal should be considered as a companion proposal to the proposals creating
new types of mass timber construction in Section 602.4 and the code proposal for Section
703.8 outlining a testing protocol to determine the contribution of noncombustible
protection. This code proposal allows the user to select a prescriptive solution utilizing
Type X gypsum wall board, which is deemed to comply with the basic requirements of this
section and those of the proposed Section 602.4. Since this is a prescriptive solution,
conditions of use such as attachment, finishing and edge treatment when bordering
exposed mass timber areas, are also included in this section.

A proposal in Section 703.8 both forms the performance path for this determination and is
the basis by which the contribution of the Noncombustible Protection to the fire
resistance rating is determined. Testing of beams, columns, walls and ceiling panels has
been used to establish the values found in table 722.7.1(b) for 1/2-inch Type X and 5/8-
inch Type X gypsum board as well. Recent testing by AWC confirms the values derived
from historic testing. A report is available at the following link: http://bit.ly/WFC-
firetestofGWBonCLT . This link was confirmed active on 12/27/17.

Tests proposed in Section 703.8 may be used in the future to justify additional materials
added to this table and should not be confused with “membrane protection” which is
based on temperature rise on the unexposed side of a membrane attached to construction
elements. Noncombustible construction is, instead, noncombustible material meeting the
requirements of Section 703.5. Its contribution to the fire resistance rating of any
building element is determined by this proposed new section. Simply put, it is
determined by measuring the fire resistance time in minutes to the point of structural
failure of a mass timber building element and then conducting a second test measuring
the fire resistance time in minutes taken to the same point of structural failure. Each test
is to be conducted with identical mass timber element with identical load, construction
and condition, but with the proposed noncombustible protection applied to the second
assembly. The difference in time between the two samples is the contribution, in
minutes, of the noncombustible protection.

Background information: The ICC Board approved the establishment of an ad hoc
committee for tall wood buildings in December of 2015. The purpose of the ad hoc



committee is to explore the science of tall wood buildings and to investigate the
feasibility and take action on developing code changes for tall wood buildings. The
committee is comprised of a balance of stakeholders with additional opportunities for
interested parties to participate in the four Work Groups established by the ad hoc
committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of
12/27/17). As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount
of information in order to provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The
committee believes this package of code changes will result in regulations that
adequately address the fire and life safety issues of tall mass timber buildings.



IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type VA
and |VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

204.4 Allowable building height (stories) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT.

506.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

509.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

718.21

Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
requirements.

3102

Requirements for membrane structures using Type IV HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e Structural
e Sealants and adhesives (see |IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.




In addition, fire tests designed to simulate the three new construction types (Types IVA,
IVB and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco
and Firearms test lab facility. The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire,
the performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 %2 minutes,
please visit:

http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does
not change the requirements of current code, thus there is no cost impact when compared
with present requirements.



Chapter 31 - Section 3102 - Special Construction
IBC: 3102.3, 3102.6.1.1

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.orq)

2018 International Building Code
Revise as follows:

3102.3 Type of construction. Noncombustible membrane structures shall be classified
as Type |IB construction. Noncombustible frame or cable-supported structures covered by
an approved membrane in accordance with Section 3102.3.1 shall be classified as Type IIB
construction. Heavy timber frame-supported structures covered by an approved membrane
in accordance with Section 3102.3.1 shall be classified as Type IV-HT construction. Other
membrane structures shall be classified as Type V construction.

Exception: Plastic less than 30 feet (9144 mm) above any floor used in greenhouses,
where occupancy by the general public is not authorized, and for aquaculture pond
covers is not required to meet the fire propagation performance criteria of Test Method
1 or Test Method 2, as appropriate, of NFPA 701.

3102.6.1.1 Membrane. A membrane meeting the fire propagation performance criteria
of Test Method 1 or Test Method 2, as appropriate, of NFPA 701 shall be permitted to be
used as the roof or as a skylight on buildings of Type IIB, Ill, IV-HT and V construction,
provided that the membrane is not less than 20 feet (6096 mm) above any floor, balcony or
gallery.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end
of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

This code change will result in consistency with the purpose and scope which was to
leave intact the current Type IV heavy timber provisions. The HT category was created to
differentiate the three (3) new categories of “mass timber”, where HT represents the long
established heavy timber category that has been in the ICC family of codes, and the
predecessor legacy codes, for decades.

Background information: The ICC Board approved the establishment of an ad hoc
committee for tall wood buildings in December of 2015. The purpose of the ad hoc
committee is to explore the science of tall wood buildings and to investigate the
feasibility and take action on developing code changes for tall wood buildings. The
committee is comprised of a balance of stakeholders with additional opportunities for
interested parties to participate in the four Work Groups established by the ad hoc
committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of
12/27/17). As seen in the “Meeting Minutes and Documents” and “Resource Documents”



sections of the committee web page, the ad hoc committee reviewed a substantial amount
of information in order to provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The
committee believes this package of code changes will result in regulations that
adequately address the fire and life safety issues of tall mass timber buildings.



IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type IVA
and |VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

004.4 Allowable building height (stories) for buildings of Type VA, IVB and IVC
construction. No changes to Type IV HT.

006.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

509.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new) The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new) Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
reguirements of sealants and adhesives.

718.21 Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new) Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
reguirements.

3102 Reqguirements for membrane structures using Type IV HT construction.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

3308.4 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e Structural
¢ Sealants and adhesives (see IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.

In addition, fire tests designed to simulate the three new construction types (Types IVA,




IVB and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco
and Firearms test lab facility. The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire,
the performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit http://bit.ly/ATF-firetestreport
To watch summary videos of the fire tests, please visit http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does
not change the requirements of current code, thus there is no cost impact when compared
with present requirements.



IBC Appendix D - Fire Districts
IBC: D102.2.5

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.orq)

2018 International Building Code
Revise as follows:

D102.2.5 Structural fire rating. Walls, floors, roofs and their supporting structural
members shall be not less than 1-hour fire-resistance-rated construction.

Exceptions:

1. Buildings of Type IV-HT construction.

2. Buildings equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1.

3. Automobile parking structures.

4. Buildings surrounded on all sides by a permanently open space of not less
than 30 feet (9144 mm).

5. Partitions complying with Section 603.1, Item 11.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end
of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

This code change proposal will result in consistency with the purpose and scope which
was to leave intact the current Type IV heavy timber provisions. The HT category was
created to differentiate the three (3) new categories of “mass timber”, where HT
represents the long established heavy timber category that has been in the ICC family of
codes, and the predecessor legacy codes for decades.

Background information: The ICC Board approved the establishment of an ad hoc
committee for tall wood buildings in December of 2015. The purpose of the ad hoc
committee is to explore the science of tall wood buildings and to investigate the
feasibility and take action on developing code changes for tall wood buildings. The
committee is comprised of a balance of stakeholders with additional opportunities for
interested parties to participate in the four Work Groups established by the ad hoc
committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of
12/27/17). As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount
of information in order to provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The



committee believes this package of code changes will result in regulations that
adequately address the fire and life safety issues of tall mass timber buildings.



IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type IVA
and |VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

004.4 Allowable building height (stories) for buildings of Type VA, IVB and IVC
construction. No changes to Type IV HT.

006.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

509.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new) The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new) Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
reguirements of sealants and adhesives.

718.21 Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new) Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
reguirements.

3102 Reqguirements for membrane structures using Type IV HT construction.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

3308.4 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e Structural
¢ Sealants and adhesives (see IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.

In addition, fire tests designed to simulate the three new construction types (Types IVA,




IVB and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco
and Firearms test lab facility. The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire,
the performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit http://bit.ly/ATF-firetestreport
To watch summary videos of the fire tests, please visit http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does
not change the requirements of current code, thus there is no cost impact when compared
with present requirements.



701.6 Owner’s responsibility
IFC: 701.6

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.orq)

2018 International Fire Code
Revise as follows:

701.6 Owner's responsibility. The owner shall maintain an inventory of all required
fire-resistance-rated construction, construction installed to resist the passage of smoke
and the construction included in Sections 703 through 707 and Sections 602.4.1 and
602.4.2 of the International Building Code. Such construction shall be visually inspected
by the owner annually and properly repaired, restored or replaced where damaged,
altered, breached or penetrated. Records of inspections and repairs shall be maintained.
Where concealed, such elements shall not be required to be visually inspected by the
owner unless the concealed space is accessible by the removal or movement of a panel,
access door, ceiling tile or similar movable entry to the space.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end
of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

The Ad Hoc Committee has discussed a number of proposals to potentially increase the
permitted height and area for Type IV structures, specifically mass timber buildings. One
of the basic requirements incorporated into these proposed increased heights and areas
is the added active and passive protection features to these structures.

Specific to this code change proposal, in the related code change proposals for Type IV-A
and Type IV-B, mass timber walls and ceilings, except where permitted, will be required
to meet a fire-resistance performance with a specified amount provided with gypsum
board or its equivalent.

The greater permitted heights and areas are being proposed based on the requirement of
this added level of passive protection. It would seem obvious that we should incorporate
a methodology to insure this passive protection remains in place.

This is not an undue burden to the building owner or management. Section 701.6 of the
International Fire Code permits these inspections to be done by current building staff.
Local jurisdictions may or may not require the annual inspection to be reported. The
managing authority simply must keep a record of such inspections and take steps to
correct any deficiencies identified.

Some have suggested that we do not require other types of construction to inspect the
gypsum board annually to insure it has not been compromised. Other forms of
construction do not contribute to the fuel load in the manner mass timber construction
potentially will do. If we are going to permit mass timber construction to greater heights
than previously permitted it means we are relying on the performance of active and



passive protection to protect the occupants of the building in the event of a fire. We
currently require the active protection to be inspected for performance it is time we
require the same for the passive.

Background information: The ICC Board approved the establishment of an ad hoc
committee for tall wood buildings in December of 2015. The purpose of the ad hoc
committee is to explore the science of tall wood buildings and to investigate the
feasibility and take action on developing code changes for tall wood buildings. The
committee is comprised of a balance of stakeholders with additional opportunities for
interested parties to participate in the four Work Groups established by the ad hoc
committee, namely: Code; Fire; Standards/Definitions; and Structural. For more
information, be sure to visit the ICC website https://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/ (link active and up to date as of
12/27/17). As seen in the “Meeting Minutes and Documents” and “Resource Documents”
sections of the committee web page, the ad hoc committee reviewed a substantial amount
of information in order to provide technical justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The
committee believes this package of code changes will result in regulations that
adequately address the fire and life safety issues of tall mass timber buildings.



IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type VA
and |VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

204.4 Allowable building height (stories) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT.

506.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

509.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

718.21

Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
requirements.

3102

Requirements for membrane structures using Type IV HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e Structural
e Sealants and adhesives (see |IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.




In addition, fire tests designed to simulate the three new construction types (Types IVA,
IVB and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco
and Firearms test lab facility. The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire,
the performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 %2 minutes,
please visit:

http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction .

This section provides information that was not previously set forth in the code, and does
not change the requirements of current code, thus there is no cost impact when compared
with present requirements.



3308.4
IFC: 3308.4 (New)

Proponent: Stephen DiGiovanni, representing ICC Ad Hoc Committee on Tall Wood
Buildings (TWB) (TWB@iccsafe.orq)

2018 International Fire Code

3308.4 Fire safety requirements for buildings of Types IV-A, IV-B, and IV-C
construction. Buildings of Types IV-A, IV-B, and IV-C construction designed to be greater
than six stories above grade plane shall meet the following requirements during
construction unless otherwise approved by the fire code official.

Standpipes shall be provided in accordance with Section 3313.

A water supply for fire department operations, as approved by the fire chief.

w N

Where building construction exceeds six stories above grade plane, at least
one layer of noncombustible protection where required by Section 602.4 of the
International Building Code shall be installed on all building elements more
than 4 floor levels, including mezzanines, below active mass timber
construction before erecting additional floor levels.

>

Where building construction exceeds six stories above grade plane required
exterior wall coverings shall be installed on all floor levels more than 4 floor
levels, including mezzanines, below active mass timber construction before
erecting additional floor level.

Exception: Shafts and vertical exit enclosures.

Reason:

The Ad Hoc Committee on Tall Wood Buildings (TWB) was created by the ICC Board to
explore the science of tall wood buildings and take action on developing code changes for
tall wood buildings. The TWB has created several code change proposals with respect to
the concept of tall buildings of mass timber and the background information is at the end
of this Statement. Within the statement are important links to information, including
documents and videos, used in the deliberations which resulted in these proposals.

The TWB has developed a number of proposals to potentially increase the permitted
height and area for Type IV structures, specifically mass timber buildings adding
additional Types IV-A, IV-B & IV-C. One of the basic requirements incorporated into these
proposed increased heights and areas is the added active and passive protection features
to these structures.

The goal of this proposal is to provide guidance and requirements for when this
combustible building is most vulnerable, while under construction prior to fire protection
systems have been installed.

Over the recent years we have experienced a number of fires while combustible buildings
have been under construction. It is understood the vast majority of these fires did occur in
structures of light-frame structural wood members which present a significant fire hazard
when exposed. Even with this fact we cannot simply ignore the potential risk of fire in
combustible construction simply due to the size of the timber element and the potentially
longer period of time for ignition as the potentially fuel load of a mass timber building



can be substantial.

The TWB had a great deal of discussion regarding the proposed requirements regarding
water supply to the buildings of combustible construction sites. On one hand, there was a
desire to establish a minimum water flow of 250 gpm with a minimum pressure. But the
counter discussion identified that these combustible building construction sites may have
various degrees of hazards on the site and was not restrictive to just the structure. Mass
timber construction typically proceeds with little stored combustible material on the site,
mass timber is generally installed as it arrives. Thus, there may be more or fewer site
hazards than on a typical construction site utilizing combustible materials. Moreover,
protection of the installed material must occur before the project moves above certain
specified numbers of levels. This is very different from conventional construction
processes.

With this understanding, the TWB is proposing project developers meet and confer with
the local fire service to establish the fire department’s response needs, in terms of water
flow and pressure, for the specific building, while under construction, and job site.

While sub-sections 1 and 2 apply to the delivery of water to the job site, and/or structure,
sub-sections 3 and 4 are specific to the passive protection related to the structure. Due
to the proposed increased heights and areas, the TWB felt it was important to require
interior and exterior passive protection as the construction progressed. This would insure
the lower portions of the combustible structure had redundant, active and passive,
protection as greater heights were added.

Two figures are shown below to illustrate the requirements of sub-sections 3 and 4 of this
proposal. Since both buildings will exceed six-stories, protection must be provided during
construction. The solid thick lines indicate building elements that are required to be
protected. Solid thin lines indicate elements that are in-place, but are not required to be
protected and dashed lines indicate elements that have not yet been placed. Figure 1 is
shown to illustrate when protection is first required on a building under construction.
When level 6 is the active level of mass timber construction, protection of the building
elements and the exterior wall coverings are required before level 7 panels can be placed.
In Figure 2, the progress of protection on each successive level is indicated as
construction continues. In this example, level 14 is the active level of mass timber
construction, so prior to placement of floor panels at level 15, protection is required on
level 9.



New paragraph for the reason statement: Two figures are shown below to illustrate the requirements of sub-sections 3 and 4 of
this proposal. Since both buildings will exceed six-stories, protection must be provided during construction. The solid thick lines
indicate building elements that are required to be protected. Solid lines indicate elements that are in-place, but are not
required to be protected and dashed lines indicate elements that have not yet been place. Figure 1 is shown to indicate when
protection is first required to be provided on a building under construction. When level 6 is the active level, protection of the
building elements and the exterior wall coverings are required before level 7 panels can be placed. In Figure 2, the progress of
protection on each successive level is indicated as construction continues. In this example, level 14 is the active level, so prior
to placement of floor panels at level 15, protection is required on level 9.

Pricrto placement of masstimber floor panels all building
elements morethan4 floor levelsbelowthe level of active
masstimber construction shall be protected as required | 13 |
bythis section.

Floor level of active mass timber construction.

MNoncombustble floor covering required at this level
and all lower floor levels

Heawvy bold lines indicate elements one layer of
noncombustible protection on building elements of
| masstimber whenrequired by Section 604.2

I

I
s L I
_-- / | 5 | |
I*"'_’—_‘{ Shading indicates where exterior wallcovering isrequired }\'l |

Grade Plans | 1

Grade Plane

Figure 1 Figure 2

Examples of Protection During Construction
For Mass Timber Buildings Greater Than
6 Stories Above Grade Plane

The TWB strongly feels these code change proposals should be adopted as a whole
package. By adopting a few of the code change proposals without the complete package
potentially ignores the details required to insure these proposed projects are designed,
built and maintained properly now and in the future. Background information: The ICC
Board approved the establishment of an ad hoc committee for tall wood buildings in
December of 2015. The purpose of the ad hoc committee is to explore the science of tall
wood buildings and to investigate the feasibility and take action on developing code
changes for tall wood buildings. The committee is comprised of a balance of stakeholders
with additional opportunities for interested parties to participate in the four Work Groups
established by the ad hoc committee, namely: Code; Fire; Standards/Definitions; and
Structural. For more information, be sure to |visit the ICC website
https://www.iccsafe.org/codes-tech-support/cs/icc-ad-hoc-committee-on-tall-wood-
buildings/ (link active and up to date as of 12/27/17). As seen in the “Meeting Minutes
and Documents” and “Resource Documents” sections of the committee web page, the ad
hoc committee reviewed a substantial amount of information in order to provide technical
justification for code proposals.

The ad hoc committee developed proposals for the followings code sections. The
committee believes this package of code changes will result in regulations that
adequately address the fire and life safety issues of tall mass timber buildings.



IBC Code Description

Section

403.3.2 Water supply requirements for fire pumps in high rise buildings of Type VA
and |VB construction.

204.3 Allowable building height (feet) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT construction.

204.4 Allowable building height (stories) for buildings of Type IVA, IVB and IVC
construction. No changes to Type IV HT.

506.2 Allowable building area for buildings of Type IVA, IVB and IVC construction.
No changes to Type IV HT.

208.4.4.1 Requirements for mass timber building elements serving as fire barriers or

509.4.1.1 (new)

horizontal assemblies in buildings of Type IVB of IVC construction.

602.4

Type of Construction requirements for new proposed types of construction:
Types IVA, IVB and IVC. No changes to Type IV HT construction. Includes
definitions for new terms: Mass timber and Noncombustible protection (mass
timber). THIS IS THE KEY CODE CHANGE PROPOSAL WHICH
OUTLINES THE CONSTRUCTION REQUIREMENTS FOR THE
PROPOSED NEW TYPE OF MASS TIMBER BUILDINGS. THE
PROPOSAL ALSO ADDRESSES CONCEALED SPACES, ADHESIVE
PERFORMANCE AND EXTERIOR WALL PROTECTION.

703.8 (new)

The performance method to determine the increase to the fire resistance
rating provided by noncombustible protection applied to the mass timber
building element.

703.9 (new)

Requirements for sealants and adhesives to be placed at abutting edges
and intersections of mass timber building elements. The reason statement
references a Group B proposal to Chapter 17 for special inspection
requirements of sealants and adhesives.

718.21

Requirements on the use of mass timber building elements used for
Fireblocking.

722.7 (new)

Requirements for the fire resistance rating of mass timber elements,
including minimum required protection and gypsum board attachment
requirements.

3102

Requirements for membrane structures using Type IV HT construction.

3314.7 (new)

New special precautions during construction of buildings of Types IVA, IVB
and IVC construction: Standpipes; Water supply for fire department
connections; Noncombustible protection required for mass timber elements
as construction height increases.

Appendix Requirements for walls, floors and roofs of Type IV HT construction in
buildings located in Fire Districts.

IFC Code Description

Section

701.6 Requirements which stipulate the owner’s responsibility to maintain inventory

of all required fire resistance rated construction in buildings of Types IVA and
IVB construction. This includes an annual inspection and proper repair
where necessary.

Proposed chang

es to be submitted in 2019 Group B

IBC Chapter 17

Required special inspections of mass timber construction
e Structural
e Sealants and adhesives (see |IBC 703.8)

IBC Chapter 23

An update to referenced standard APA PRG 320 Standard for Performance
—rated Cross-laminated Timber which is currently undergoing revision to
ensure the adequacy of the adhesives under fire conditions.




In addition, fire tests designed to simulate the three new construction types (Types IVA,
IVB and IVC) in the ad hoc committee proposals were conducted at the Alcohol Tobacco
and Firearms test lab facility. The TWB was involved in the design of the tests, and many
members witnessed the test in person or online. The results of the series of 5 fire tests
provide additional support for these proposals, and validate the fire performance for each
of the types of construction proposed by the committee. The fire tests consisted of one-
bedroom apartments on two levels, with both apartments having a corridor leading to a
stair. The purpose of the tests was to address the contribution of mass timber to a fire,
the performance of connections, the performance of through-penetration fire stops, and to
evaluate conditions for responding fire personnel.

To review a summary of the fire tests, please visit:
http://bit.ly/ATF-firetestreport

To watch summary videos of the fire tests, which are accelerated to run in 3 %2 minutes,
please visit:

http://bit.ly/ATF-firetestvideos
Both of these links were confirmed active on 12/27/17.

Cost Impact
The code change proposal will not increase or decrease the cost of construction.

This section provides information that was not previously set forth in the code, and does
not change the requirements of current code, thus there is no cost impact when compared
with present requirements.
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