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New WOOD SOLUTION PAPER \/
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Mixed-Use Building Requirements
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Mixed-Use Building Requirements



New for GCs and installers:
U.S. Mass Timber Construction Manual { WOODWORKS




WoodWorks: Project Assistance Map

. WeoodWarks | Wood Peadact

Find regional staff through the
project assistance map.

Go to www.woodworks.org, click
FREE PROJECT ASSISTANCE
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Designing a wood building?
Ask Us Anything.

! VIRUS UPDATEIPOLICY :
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Meet the Help Desk

Scott Breneman, PhD, PE, SE Ashley Cagle, PE, SE Karen Gesa, PE
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Melissa Kroskey, AlA, SE Terry Malone, PE, SE Ricky McLain, PE, SE

Need technical assistance on a project?

Email: help@woodworks.org




Current State of Mass Timber Projects

As of September 2021, in the US, 1,241 multi-family, commercial, or institutional
projects have been constructed with, or are in design with, mass timber.
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* This total includes modern mass timber and post-and-beam stru tures built since 2013
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Continuing Education Credits

* Participants will receive a certificate of completion via email

* AIA credits will be processed by WoodWorks

Go to woodworks.org/webinar

1. To download the group sign in form

2. To download the presentation pdf



Ask Questions through the Q&A Box

»  Submit questions in the Q&A box
at the bottom of your screen as
they come up in the
presentations. We will get to as
many questions as possible.




Presented by Karen Gesa, Ricky McLain & Ashley Cagle W

Interior Wall and Floor Assemblies in
Mid-Rise Multi-Family: Designing for
Fire, Acoustics & Structure

WGDDWD RKS




“The Wood Products Council” is a
Registered Provider with The American
Institute of Architects Continuing
Education Systems (AIA/CES), Provider
#G516.

Credit(s) earned on completion of this
course will be reported to AIA CES for
AlIA members. Certificates of Completion
for both AIA members and non-AIA

members are available upon request.

This course is registered with AIA CES
for continuing professional education.
As such, it does not include content
that may be deemed or construed to
be an approval or endorsement by the
AlA of any material of construction or
any method or manner of handling,
using, distributing, or dealing in any
material or product.

Questions related to specific materials, methods,
and services will be addressed at the conclusion of

this presentation.
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Course Description

What are the pros and cons of using a single stud wall vs. a staggered stud wall for dwelling
unit separation? Do you need sprinklers or fireblocking in the floor cavity of your wood joist
floor assembly? How can you meet code requirements for fire-resistance continuity of
corridor walls while also having numerous mechanical elements puncturing those walls? If
you have questions like this, you won’t want to miss this webinar focused on practical
solutions for commonly asked multi-family design questions. Join us for this third session in
our 2021 series of deep dives into this topic as we take a step-by-step approach to the design
and selection of interior walls (unit demising, corridor, shafts and firewalls) and floor/ceiling
assemblies and discuss how the fire-resistance, acoustical performance and structural load
resolution of these assemblies can be simultaneously achieved. We'’ll analyze example details
and assemblies, contrast different assembly options, learn how to make modifications to
tested wall assemblies, answer questions that arose during the first two sessions in this

series, and look at tools you can use to evaluate your options.



3-Part Series on Light-Frame Interior Detailing

July 2021 Workshop
Fire, Acoustics, and Structural Detailing of Light-Frame Interior Walls

https://www.woodinstitute.org/enrol/index.php?id=207

November 2021 Symposium
Fire, Acoustics, and Structural Detailing of Light-Frame Horizontal Assemblies
https://www.woodinstitute.org/enrol/index.php?id=212

December 8 Webinar
Wrap up on interior floor and wall assemblies

Answering follow-up questions, commonly asked questions
https://www.woodinstitute.org/enrol/index.php?id=218

February 2022 Symposium
Exterior walls: Assemblies, Fire Resistance Ratings, Claddings and Details
https://www.woodinstitute.org/course /view.php?id=228



Today’s Agenda: Light-Frame Interior Detailing

Fire-resistance and acoustics of interior walls | Impacts of:
* Stud size and spacing

* Addition of sheathing layers

* Addition of insulation

Shaftliner Panel Systems

 Assembly options

* Detailing at floor supports

* Mass timber floor to shaft wall interface

Firewalls

* Floor sheathing continuity
* Seismic joints

* Material allowances



How do I determine fire rating and STC?

What if I need to alter the tested wall
assembly?



IBC allows multiple methods to determine fire resistance in 703.3:

703.3 Methods for determining fire resistance. The appli-
cation of any of the methods listed in this section shall be
based on the fire exposure and acceptance criteria specified in
ASTM EI19 or UL 263. The required fire resistance of a
building element, component or assembly shall be permitted
to be established by any of the following methods or proce-
dures:

1. Fire-resistance designs documented in approved
sources.

2. Prescriptive designs of fire-resistance-rated building
elements, components or assemblies as prescribed in
Section 721.

3. Calculations in accordance with Section 722.

4. Engineering analysis based on a comparison of build-
ing element, component or assemblies designs having
fire-resistance ratings as determined by the test proce-
dures set forth in ASTM E119 or UL 263.

5. Alternative protection methods as allowed by Section
104.11.

6. Fire-resistance designs certified by an approved
agency.



Common methods for determining fire rating

1. Tested assemblies published by:
Underwriters Laboratories (UL)
Gypsum Association (GA)
US Gypsum Corporation (USG)
National Gypsum
American Wood Council (AWC) DCA-3
Proprietary sheathing/insulation manuf
2. IBC prescriptive assemblies per section 721
3. IBC calculated method per section 722

a. Component Additive Method (CAM)
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UL-rated wall assemblies

Design No. U301
May 28, 2021

Bearing Wall Rating — 2 Hr.
Finkrh Rating — &5 Ain,

This decign wae evalusted uiing o losd dezign method other than the Limit Statos Dwmzign Method [e.g., Worksng Strezs Deaign Method). For jurisdictiaons emplaying Ehe Limit
States Design Method, such as Conada, a losd restriction factor shall be used = See Guide BEXUY or BHUNT

* Indicates such products shall bear the UL or cUl Certification Mark for jurlsdictions employing the UL or dUL Certification {such as Canadal, respectively.
-

Qe

https://ig.ulprospector.com/en/ ?tt=1002

Challenge:
* Not typically an STC listed

* Fixed stud size/spacing




GA-600 wall assemblies

F I RE GYPEUM Aﬂ}tﬁm
RESISTANCE

DESIGN

MANUAL

SOUND CONTROL

GYPSUM SYSTEMS

Has several wall assemblies with stud spacing at 24”



USG wall assemblies

Fire-Resistant

1 Hour Fire-Rated Conilraction
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National Gypsum Wall assemblies

Acoustical Assembly Guide

@)

37CH

UL Dwwgn. U305 - ) Aonr

Freming x4 wood stods, 24" 0c

Sde t £4° Fae Srield Cypaum Bowd
Sde £4° SoumaBrask XP Wak Board

N,

UL Dusigrt. U208 - 1 hour




AWC wall assemblies

American Wood Council publication DCA-3 that has 1- and 2-hour rated assembilies,
many with STC and IIC information:

W56-1.4 One-Hour Fire-Resistance-Rated Wood-Frame Wall Assembly
2x6 Wood Stud Wall - 100% Design Load - ASTM E 119/NFPA 251

Design for

Code Acceptance

Fire-Resistance-Rated Wood-Frame
Wall and Floor/Ceiling Assemblies




Proprietary wall sheathing or insulation

REFEREMCE. FIRE RATING  TEST NO. STC OC ASSEMBLY NO. COMNSTRUCTION DESCRIPTION
HAC-WoC (16" 0c) 45min LB NEC-WSc(16°0c) 48  |JWSADAT Singhe 38 mm x 85 mm (1-1/2° 1 3-1/2") wood shuds
HEC-Wac (16" ac) 1HMHLE NEC-WSd(M'oc) B3 = coaced A00mam (16") o 600 mim (247 0. esdin
NBC-W5d (24" 0.c)  45min, LB, ‘WeE(16'oe) 52 channeis spaced 400 mm (167) or 600 mm (247) 0.c.; single
HEC-Wod (24" 02) 1R NLB fayer 12.7 mm (1/2°) type “x" gyipsum board one sice;

douible kayer ofher side, one thiciness, B9 mm (3-1/2°) fick
Ecolowch™ Quistfona™ PINK® FIBERGLAS® Acouslic Bat
Insudation

1 Hour ke | ,
FIRE 3

X

,

Link to .PDF fil
Link to .DWG file
Link to .DWG/Text file

5/8" (15.9 mm) Fire-Shield Gypsum Board or 5/8" XP Fire-Shield Gypsum
Board applied horizontally or vertically to each side of 2x4 wood studs
16" o.c. with 6d coated nails, 1-7/8" long, 0.0915" shank, 1/4" heads,
7" o.c. at edges. Joints of square edge, bevel edge or predecorated
gypsum board may be left exposed. Joints staggered 16" on opposite
sides.




Prescriptive through IBC

IBC Section 721 has pages of prescriptive assemblies based on testing
using ASTM E 119 or UL 263:

RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS *>P

TABLE 721.1(2)}—continued

MATERIAL

ITEM
NUMBER

CONSTRUCTION

MINIMUM FINISHED
THICKNESS FACE-TO-
FACE"® (inches)

4 3 2 1
hours |hours| hours | hour

14. Wood
studs-interior par-
tition with gyp-
sum wallboard
each side

]4_|_|I|.m

2" x 4" wood studs 16" on center with two layers of */," regular gypsum
wallboard® each side, 4d cooler” or wallboard" nails at 8" on center first layer, 5d
cooler” or wallboard" nails at 8" on center second layer with laminating compound
between layers, joints staggered. First layer applied full length vertically, second
layer applied horizontally or vertically.

14-1.2"m

2" x 4" wood studs 16" on center with two layers '/," regular gypsum wallboard®
applied vertically or horizontally each side®, joints staggered. Nail base layer with
5d cooler" or wallboard" nails at 8" on center face layer with 8d cooler” or wallboard"
nails at 8" on center.

— | — | — |5y

14-1 _3|. m

2" x 4" wood studs 24" on center with /," Type X gypsum wallboard® applied
vertically or horizontally nailed with 6d cooler or wallboard" nails at 7" on center
with end joints on nailing members. Stagger joints each side.

14-1.4'

2" % 4" fire-retardant-treated wood studs spaced 24" on center with one layer of
1" Type X gypsum wallboard® applied with face paper grain (long dimension)
parallel to studs. Wallboard attached with 6d cooler” or wallboard" nails at 7" on
center.

— | = = e

[ TIPS LU (R JU [P PL SR PRRR. J [ | I o R 7 (RIS | | MU |




Calculated method through IBC 722/DCA 4

TABLE 722.6.2(1)
TIME ASSIGNED TO WALLBOARD MEMBRAMNES® ™= *
DESCRIPTION OF FINISH TIME*(minutes)
*/.-inch wood structural panel bonded with exterior glue 5
"*/,,-inch wood structural panel bonded with exterior glue 10
"%l ,-inch wood structural panel bonded with exterior glue 15
*/-inch gypsum wallboard 10
I'I‘l _;'l'll"h ruvrnonmm lI.".I]I}\!“.Ir{I 1 q

Code Acceptance

Component Additive Method (CAM) for Calculating and
Demonstrating Assembly Fire Resistance




Calculated method through IBC 722/DCA 4

-
1
I S —

WOOD STUD (2x4 MINIMUM) )
ﬁ/_ 5/8" TYPE X GYPSUM BOARD

|~ 16” MAXIMUM

N L

2/8 inch Type X gypsum wallboard = 40 minutes
Wood studs = 20 minules
Combined Assembly Fire Resistance Rating = $0 minutes

Figure 1 Interior Wall




Calculated method through IBC 722/NDS Ch 16

Exposed Framing Fire Resistance

Table 16.2.1A Char Depth and Effective Char
Depth (for Bn = 1.5 in./hr.)

Char Effective Char
Required Fire Depth, Depth,
Resistance Achar Aetr
(hr.) (in.) (in.)
1-Hour 1.5 1.8 https://awc.org/codes-
1Y2-Hour 2.1 2.5 standards/publications/trl10
2-Hour 2.6 32

Cold wood Codd wood

Heated zone ! d D Heated zone |

Char layar Char layer




What if your stud
spacing/size varies?



What if your stud spacing/size varies?

Let’s say we need a 1-hour corridor wall with STC >=50 and choose this assembly:
Figure 207

STC-51 NGC 2011071

Framing:  2x4 wood studs, 16" o.c.

Insulation: 3-1/2" glass fiber

Side 1: 5/8" Fire-Shield Gypsum Board

Side 2: 5/8" Fire-Shield Gypsum Board on RC-1

UL Design: U305 - 1 hour

Then the engineer needs to increase the stud size or decrease the spacing. Or
perhaps he/she needs a layer of wood sheathing for shear resistance.



What if your stud spacing/size varies?

Typically having more or larger studs shouldn’t affect the
fire-rating chosen.

There are a couple of references that confirm this:
Notes 15 & 16 of the Gypsum Association Fire Resistance Design Manual state that
studs can be larger than noted in the assembly and that stud spacings noted are max:

15. Greater stud sizes (depths) shall be permitted to be
used in metal- or wood-stud systems. Metal studs of
heavier gage than those tested shall be permitted.
The assigned rating of any load-bearing system
shall also apply to the same system when used as a
nonload-bearing system. Indicated stud spacings
are maximums.

16. Specified floor-ceiling and roof-ceiling framing sizes
or truss dimensions are minimums. Greater joist or
truss sizes (depths) shall be permitted to be used in
metal- or wood-framed systems. Indicated joist and
truss spacings are maximums.

Section VI of the UL Fire Design Information essentially notes the same:




What if your stud spacing/size varies?

If your stud/joist size is smaller or spacing is larger than
the tested assembly, you’ll generally need to show
conformance to fire resistance with another method.

FREE PROJECT ASSISTANCE UPTOMING EVEXTS CONTALCT Y

What options exist for 1-hour rated floor and roof assemblies where
floor joists less than 2x10 in depth are desired?
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https://www.woodworks.org/experttip/what-options-exist-for-1-hour-rated-floor-
and-roof-assemblies-where-floor-joists-less-than-2x10-in-depth-are-desired/




What if your stud spacing/size varies?

Acoustically, more studs or larger studs can reduce the STC.

Fewer studs increases the STC.

FREE PROJECT ASSISTARLCE LPCOMING EVENTS CONTACT
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What is the impact of wood stud size and spacing on the fire-resistance
and acoustical performance of a wall assembly? Can stud sizes and
spacing be altered from those in tested wall systems?
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What if your stud spacing/size varies?

So here is the challenge:
More studs or larger studs — fire rating ok, acoustics may not be

Fewer studs or smaller studs — acoustics ok, fire rating may not be

Possible solutions:

1. Choose assembly for acoustics first, then calculate the fire-rating
if needed
2. Alternate Method of determining STC/IIC:
IBC 1206.2 & 1206.3
Both STC and IIC may be “established by engineering analysis
based on a comparison of floor-ceiling assemblies having
[STC/IIC] ratings as determined by the test procedures.”



What if you need to add a
layer of wood sheathing?



What if you add a layer of wood sheathing?

Adding sheathing will not negatively affect the fire rating of a
wall.

o rmen A8 Fapert Tips

Adding Wood Structural Panels to a Fire-Tested Wall Assembly

[ Can | add wood structural pamnels boa fire-tested wall avembly thet doesn’t already mclode them? | need the extenos walls
on @ project bo be shear walb but Lhe UL assembly 1o speci fyirig doesn't sheoer steeatbing panels.

A Yoo wood structural panels can ba added to a fire resstance-rated wall awembly that was tested withouwt them Sewvaral
references permit this, as cutlined below:

The Underwirber Labs' General nfonmaton for Fre nsstance Ratings — ANSULIL 363, Secten VI item S, allows e sddrtion of wood
struectural panad m fire rated gyprem board wall ssemblies and provides relevant comtructson dietails,

The Gypsum Association's Fire Ressiance Design Manual permits this per ltem 23 im Section 1 of the General Explanatory Motes
This is shaswn in the fellewing text:

“Wiren ot specified o3 o cormporent of a e resstamce-rated wall ov partition system, woed Sruvcfural panels shall be peomitted
pen dner sl Ter evnee o Broetf sicles. Such govael shall Be permetted fo b appdivd edtier as a base Dyer directly To the franring furdes
the gypsum boardl as a face laper (aver the face layer of gypsum baard) ar between lipees of gypium beard in multv-lver spstems
Whan fach panelt are applind under the gppdom baard ar Betwean Lpars of gypium Baard the length of the fastesers tpacified for
tha attachmant aof tha guoetum Boand apoied oo the wood Siructural pamals chall Be incraaced by no? ke than the Phicknecg of

the wood siructueral penels. Fastemer spacing for the gyosum board and the nuwmber of lavers of gypsum board shal! be as specified
in the system desoripiion. ™

.i'l.l.ld'rl.iun.ﬂfj'. ESR 2585, Porformance Standards and Cualification Polwy Tor Structurad Qe Pangl, and Performanoe Standard Tod
AT Badians  iwndam Tl fellimaingg im s wicman A T Blid Bhawiad v st e eet i

https://www.woodworks.org/experttip/adding-wood-structural-
panels-to-a-fire-tested-wall-assembly/



What if you add a layer of wood sheathing?

Adding sheathing will not negatively affect the STC of a wall
provided:

1. It does not impede the performance of a resilient channel
2. It does not change the depth of an air space.
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What if you add a layer of wood sheathing?

* For walls with resilient channels, put WSP on opposite
side of wall

* For highly loaded shear walls, can use double layer of
sheathing on same side of wall




What if you add a layer of wood sheathing?

WSP placement in double stud walls — big impact on STC

FIGURE &
Effect of Sheathing Placement on Acoustical Performance (Plan View)
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What if you add a layer of wood sheathing?

Can wood structural panels be added to an acoustically-tested wall
assembly?

In many multi family structures, interior demising walks that separate
dwelling units from other units or from public spaces are toquired to
have a minimum level of acoustaeal performance (BC Saction 1207)
In) soene cases, these intenor walls are also used as shear walls,
utilizing plywood or 058 on one or both sides of the wall
Appropeiate STC performance for walks are typically justified
through the use of 3 tested assembly; however. most tested
assemblias do not Includge wood structural panels (WSPs) This post
contain information to help justify its inddusion in these cases.

In the WoodWotks technical papes, Acoustical Considerations for
Meod Use Wood Frame Buildings, author Steve Thorburn discusses
the impact that WSPs can have on acoustical perfermance of walls
Adding shear wall sheathing to a wall assembly can actually increase
s acoustal performance in certan arcumstances because it acids
mass Lo the assembly. As Thotburn notes, “in the past using multiple
fayers of gypsum sheathing to increase the mass of the system has been the most common soltion to raising the STC rating of the
systemn. ~ He goes on, “in the case of shoar wall sheathing. mass can be traded out for mass = Mowever, designess should be careful
whare they place WSPs within the wall assambly

With respact to placemant, two conditions that could negatnvely affect the STC parformance of 3 wall are 1) if the WSPs impeds the
performance of revilient channels, and 2) if the WSPs alter the depth of the air cavity.

Reslient channels are & common component of many high-performing, acoustically-tested wall sssemblies. i the assembly includes
resilient channels on one side, the best practice i€ 1o put WSPs on the other (non-reslient channed) side of the wall, between the

————cee acnd e e e b B AR b e Ve B b e A e IR B e BB b b bl

https://www.woodworks.org/experttip/can-wood-structural-panels-added-
acoustically-tested-wall-assembly/



What if you need to add
insulation?



Fire Resistance - Insulation Effects

“When not specified as a component of a _
fire tested wall or partition system,

mineral fiber, glass fiber, or cellulose

fiber insulation of a thickness not I'!:E'SESNCE
exceeding that of the stud depth shall be TR At
permitted to be added within the stud SOUND CORTROL
cavity.”

GYPSUM SYSTEMS




Fire Resistance - Insulation Effects

"The addition of up to 16-3/4 inches of 0.5 pcf
glass fiber insulation (R-40), either batt or loose-
fill, to any 1- or 2-hour fire resistance rated floor- |
ceiling or roof-ceiling system having a cavity deep FIRE
enough to accept the insulation is permitted RESISTANCE
provided that one additional layer of T aii'gm
either 1/2 inch or 5/8 inch type X gypsum board is

SOUND CONTROL
applied to the ceiling. The additional layer of
gypsum board shall be applied as described for GYPSUM SYSTEMS
the face layer of the tested system except that the
fastener length shall be increased by not less than 4
the thickness of the additional layer of gypsum
board."

Section 1.12 Gypsum Association’s
Fire Resistance Design Manual



Why would I use a shaftliner
panel system as a shaft
wall?



Shaft Walls — Material Options and Detailing Impacts

Mass Timber

Shaftliner Panels Steel Studs, Wood Studs
&

P B '
f 4 . | 4 ‘
: ’ | e ";’il'- TR :
-‘"‘ 0 | ~ |

|

i
Z'.
|
I

|
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Shaftliner Systems - Benefits & Limitations

Ben6fits FIGURE 6: Shaftliner Wall Assembly with Wood Wall Each Side
* Allows installation from one side only

— useful in small MEP shafts where
finishing from inside isn’t possible

Limitations

 Some have height limitations, both
per story and overall system

* Not structural, requires back-up |
W OOd wa “ Credit: ClarkDietrich




Shaftliner Systems - Configuration Options

H-Stud Option

27 : 2-Hour Fire Rating 59 STC Sound Trans.
: Design Reference; UL U373, ULC W312, Test Reference: RAL TL 10-290
WHI GP/WA 120-03, cUL U373 Two layers 1" (25.4 mm) DensGlass Shaftliner inserted in H-Studs 24" (610 mm)

o.c. Min. 3/4" (19 mm) air space between liner panels and adjacent wood or
metal framing.

Sound Tested with 2"x 4" stud wall with 1/2" (12.7 mm) ToughRock® wallboard
or DensArmor Plus® interior panels and 3-1/2" (89 mm) fiberglass insulation in

stud space. Source: Georgia Pacific

Source: Clark Dietrich

\ L
T‘- | 6 Nr Space
Source: UL U375



Shaftliner Systems - Configuration Options

H-Stud Option

Source: Clark Dietrich T't

Source: USG



Shaftliner Systems - Configuration Options

T .

- .

&

3 sides of wood shaft walls
installed first. If shaft is
small enough, might
suggest shaftliner system
on more than one side

H-stud shaftliner with
wood stud wall backup



Shaftliner Systems - Configuration Options

~ CH-Stud Option No wood backup wall

WSG Stowl C=H Stud (CH)

Source: Clark Dietrich

| WSGStesl E-Stud (ES)

Stairwall
Source: Clark Dietrich

Source: USG



Shaftliner Systems - Configuration Options

Ve
IX X X X0 X NI -z (D
l \/\/I) (S
(XXX X XA Y
o Y 3 sides of wood shaft walls
O < installed first. If shaft is
CH-stud shaftliner — & |{{~- “2 Ml 4  small enough, might
< ‘A ' suggest shaftliner system
o FJ} on more than one side
-1 A
i, \.\ :‘T 3,
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Why do shaftliner panel
height limits exist and how
can I meet themina 5+
story building?



Shaftliner Systems — Height Limits

Why do you need to support
shaftliner panels?

H-studs are non-structural

Can only resist nominal
horizontal pressures and
self weight (but limited on
self weight capacity)

PERFORMANCE SELECTOR

WALL SYSTEMS—LIMITING HEIGHTS TABLE

Stud Type
and Sike
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Y S
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Shaftliner Systems — Height Limits

Can also perform a structural analysis of the walls, especially when stacking
multiple stories, to verify adequacy



Shaftliner Systems — Height Limits

Example Shaftliner Clip Attachment Schedule per UL

U375
System No. System Height Attachment Clip
Limitation Schedule
1 23 ft 10 ft o.c.
2 44 ft Baseto 20 ft: 5fto.c. | | H-Stud
20 ftto 44 ft: 10 ft o.c. Source: Clarkdietrich
3 606 ft Base to 22 ft: 3'-4” o.c.

22 ftto 42 ft: 5 ft o.c.
42 ft to 66 ft: 10 ft o.c.



Doesn’t the shaftliner
system need to bypass the
floor?



Shaft Wall Code Requirements

Code requirements for shaft enclosures contained in IBC Section 713

SECTION 713
SHAFT ENCLOSURES

713.1 General. The provisions of this section shall apply to
shafts required to protect openings and penetrations through
floor/ceiling and rooficeiling assemblies. Inferior exit stair-
ways and ramps shall be enclosed in accordance with Section

1023.

« |IBC 713.2: Shaft Walls shall be constructed as Fire Barriers
« Many shaft wall provisions contained in IBC Section 707 — Fire

Barriers




Shaft Wall Code Requirements

SECTION 713
SHAFT ENCLOSURES
713.5 Continuity.
Shaft enclosures shall have continuity in accordance with 707.5 for fire barriers.

SECION 707
FIRE BARRIERS

707.5 Continuity.

Fire barriers shall extend from the top of the foundation or floor/ceiling assembly
below to the underside of the floor or roof sheathing, slab or deck above and shall be
securely attached thereto. Such fire barriers shall be continuous though concealed
space such as the space above a suspended ceiling. Joints and voids at
intersections shall comply with Sections 707.8 and 707.9.




Shaft Wall Code Requirements

FIGURE 1: IBC Commentary Figure 707.5 -
Continuity of Fire Barriers

Floor or roof deck

] m— |

/
Nonfire-resistance- \~ Fire-resistance-

Fire-resistance- | || rated floor/ceiling rated floor/ceiling
rated floor / assembly assemlz?ly or
ceiling Fire-resistance-rated roof/ceiling
assembly floor/ceiling assembly assembly

/
NPT R /




Shaft Wall Code Requirements




Shaft Wall Code Requirements

AW
\Q\\
= The continuity of the fire barrier’s fire protection can be
- maintained even if the wall framing does not extend to the

underside of the decking above




Shaft Wall Code Requirements

Non-bypassing details with noncombustible construction

ﬂ o ! Stairwell Control Joint
Steel Beam Offset ;_- '
o% o
- WL 1
il 11-..-. 1/2° (13 men)
' "-s‘.‘_ 1t min.
(41

Source: Georgia Pacific




How do I support a
shaftliner panel system on a
wood floor assembly?



Shaftliner Systems - Support Details

. J/ﬂ Floor
Floor sheathing = /Iemb.y

cantilevers out to
support shaftliner =

] Shaftwall assembly
SySte m se |f—We|g ht with shaftliner panel_\x =

=




Shaftliner Systems - Support Details

Steel angle attached to wood
rim joist supports shaftliner
system self-weight

Shaft wall
assembly

Continuous
steel angle

N

N

/1/

/— Floor framing

Wood bearing wall

£

=

Steel angle attached
to wood rim joist
supports shaftliner
system self-weight



Shaftliner Systems - Support Detalils

Steel plate attached to
top of wood floor
supports shaftliner
system self-weight

)

2-hr shaft
wall assembily

typical — g

Wood bearing wall

Plate steal
mounted to top

/ Floor framing

T
£

Z

Steel plate attached
to top of wood floor
supports shaftliner
system self-weight



Shaftliner Systems - Support Detalils

Shaftliner system <1 "
self-weight WA
supported on wood }_ SRR
floor in platform 5
framed condition [

i \

= \

%

. & - :




What about shaftliner
systems combined with
mass timber floors?



Shaftliner Systems - Support Detalils

Shaftwall

assembly 4\\

/I/

/ Mass timber floor panel

Shaftwall support angle

s

=

;—.—,_)_1_44._.——’7 Glulam beam




Shaftliner Systems - Support Detalils
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Shaftliner Systems - Support Detalils

Recall fire barrier continuity /
definition:
Mass timber
Shaft wall floor panel
shall extend ... to the assembly —{| /
underside of the floor or roof .
Sheathing, slab or deck ——T T

above and shall be securely
attached thereto

CLT is the “slab” and it is not
disrupting the continuity of
the shaft wall




Shaftliner Systems - Support Detalils

Shaft wall
assembly —\\

Mass timber
/ floor panel

7

T‘\

7
= s T [t e

Steel ledger for floor
framing support




Seismic Considerations
for Fire Walls



Fire Walls - Seismic Diaphragm Continuity

R, R

UL Wasl (3-h, boanng)

3-hr Wall Detail
Sheathing Not Continuous

Thit malal wal iz the 3-hr
Frre vl

Braakaway Shps
A% reguined

These ard two wood bearing
wils, Bid 9o not conaaie i
“doubly Wil assombly per HEFA,
Z21 nor do thery corrribute jo
fie rating of th Sra wall Thay
prowac it ginkakly foe (P
fire wndl and et o boarng walls.

This metal wall s the 3-h
teo wad

S

uo.m‘ mw

‘lli i Il |II'

Those are two wood bearing
witls, but o not consanuie a
“doutle wall* assembly per NFPA
221 nor 0 thery comribute 10 the
foe rating of the Sro wall. Thay
provide structural stabilty for the
lite wall and act as beanng walls.

UL U435 (3-tw, nonbearing)
UL W4ED (3-bv, bearing)

3-hr Wall Detail
Sheathing Continuous



2018 IBC:

ToE.2 Structural stabiliy.

S wals shall be designed and constructed to allow collapse of the siruciume on either side wilthowt
eollapse of the wiall undar fr conditions. Fire wals designed and construciod in sccordance with MFPA,
221 ahadl be deamad b comply with this section,

Exceplion: in Sotsmic Design Categones D through F, where double fre walls ane wsed in

accondance with NFPA 221, floor and roof sheathing not excmeding s inch (19.05 mm) thickness
shall be permitied 10 e contnuous throwgh the wall assembilies of lght frame consincion,

NFPA 221:

4.5%* Double Wall Assemblies. Where either wall of a double
wall is latrrally supported by a building frame with a fire resis-
tance rating less than that required for the wall, double wall
assemblies shall be considered i have a combined assembly
fire resistance rating as specified in Table 4.5.

Table 4.5 Fire Resistance Ratings for Double Wall

Assemblies
Fire Resistance Rating of Equivalent to
Each Wall (hr) Single Wall (hr)

1
3
2

=

-
GA ANW 0810
| oL U207 |

of

MFFA 221 Double 'Wall
3hr Wall Datall for use i Typs il

NFPA 221 Double Wall
3-hr Wall Detail for use in Type Il
(noncombustible)

ki

o
L
'

-y
NFPA 221 Double Wall

D P

Tk 5 P il ma
Ldes B L bl M
ord §ov wul pee WEPR 22

Wood s ewis gorwraty sot
conmatweed 13 e pant of 1w 2w
TRy ay rasee P e
e rag

Wl

Towe: 2ubet gt il
Bk -tk il 1
e 1Py e i PP 200

i Y RO W AT T
cwrpreiensr B e wad

3-br Wall Datall for use In Type I

[noncombustible)



But what if we want a
seismic separation?




Fire Walls - Seismic Joint



Fire Walls - Seismic Joint
2?2



Fire Walls - Seismic Joint



Fire Walls - Seismic Joint

2018 IBC Provisions
for Structural Stability

706.2 Structural stability.

Fire walls shall be designed and constructed to allow collapse of the structure on either side without
collapse of the wall under fire conditions. Fire walls designed and constructed in accordance with NFPA

221 shall be deemed to comply with this section.

Exception: In Seismic Design Categories D through F, where double fire walls are used in
accordance with NFPA 221, floor and roof sheathing not exceeding /4 inch (19.05 mm) thickness
shall be permitted to be continuous through the wall assemblies of light frame construction.



Fire Walls - Seismic Joint

Basis:
UL U336
UL U373

gap
Double Wall:
Two 2-hr walls
A :/_ back-to-back equivalent to
: one 3-hr wall per NFPA 221
e Breakaway clips
1 1| — | asrequired
SRR ' Hanger designed to be
_— installed over 1 layer
& = of gypsum
e
A,

NFPA 221 Double Wall: (2) 2-hr walls
Sheathing Not Continuous



What if we want
diaphragm continuity
but we're in a lower SDC?



Fire Walls - Seismic Diaphragm Continuity

2018 IBC Provisions allow
floor sheathing through firewall
under certain conditions

706.2 Structural stability.

Fire walls shall be designed and constructed to allow collapse of the structure on either side without
collapse of the wall under fire conditions. Fire walls designed and constructed in accordance with NFPA
221 shall be deemed to comply with this section.

Exception: In_Seismic Design Categories D through F, where double fire walls are used in

accordance with NFPA 221, floor and roof sheathing not exceeding /4 inch (19.05 mm) thickness
shall be permitted to be continuous through the wall assemblies of light frame construction.



Fire Walls - Seismic Diaphragm Continuity

SEA0SC LIGHT-FRAMING CONSTRUCTION COMMITTEE
STRUCTURAL ENGINEERS ASSOCIATION OF SOUTHERN CALIFORNIA

SEISMOLOGY OPINION

SEAOSC

DATE: March 21, 2008

Continuity of Plywood Diaphragm Sheathing in 2 hr and 3hr Fire Walls:

Opinion: The continuity of plywood diaphragm sheathing should be maintained across the air gap commonly
encountered in double stud Firewalls of 2 or 3 hour construction. The intent is to ensure that structural
continuity is not significantly reduced in the roof and floor diaphragms.

Commentary:

This opinion is prepared to address the issue of diaphragm continuity as it relates to recent changes in 2007
CBC and 2006 IBC model code. Specifically the outgoing UBC provisions for Area-Separation walls have more
or less been replaced by the Fire wall provisions of the IBC. Such walls are encountered in light-frame
multifamily or mixed-use construction and are often constructed as a double studwall when occurnng at
partywall locations. The double stud walls are typically separated by an airspace of a one to four inches.

The IBC has introduced language [IBC 705.4] that states fire walls must have “sufficient structural stability”
under fire conditions to allow collapse of either side. Previous commentarv to the UBC topic of Area Separation



Fire Walls - Seismic Diaphragm Continuity

This metal wall is the 3-hr
fire wall

Sheathing designed to support
weight of metal wall

Or metal studs designed to

support cumulative self-weight \‘*

Breakaway clips
Spacing as required

Continuous sheathing
as allowed by AHJ

1l 2
==H
H (-:";'--.

) § 1f Wood walls do not contribute to
Basis: _ the fire rating of the fire wall.
UL U435 (3-hr, nonbearing) ! They provide structural stability
UL W460 (3-hr, bearing) for the fire wall and act as

bearing walls to support the floor.

3-hr Wall Detail
Sheathing Continuous



Fire Walls - Vertical Continuity

* Fire walls are required to be
continuous from foundation to roof

MIN. 30" ABOVE BOTH
ADJACENT ROOFS

FIRE WALL EXTENDS

i \
ROOF ASSEMBLY
FIRE WALL /

FIRE WALL TO ROOF: OPTION 1




Fire Walls - Vertical Continuity

IN CONSTRUCTION TYPES III, IVOR V
- NO OPENINGS IN ROOF WITHIN 4FT OF FIRE WALL

- MIN. CLASS B ROOF COVERING
ROOF SHEATHING/DECK MIN. 4FT EACH SIDE OF WALL IS FRT

OR UNDERSIDE OF SHEATHING IS COVERED WITH 3"
TYPE X GYPSUM

i \
ROOF ASSEMBLY
FIRE WALL /
FIRE WALL TERMINATES AT

UNDERSIDE OF COMBUSTIBLE
ROOF SHEATHING

FIRE WALL TO ROOF: OPTION 2




Fire Walls - Vertical Continuity

Class B Roof L 47, % i * 41 4

Covering

No Openings Permitted

1

i £

7 1
Fire-Retardant-Treated _/ L Support Edges with
Roof Sheathingor 2x Ledgers
Deck; or
Fire Wall

5/8" Type X Gypsum
Board



Are the studs required to
be FRT?

No!



Could we use FRT in lieu
of noncombustible?



Exterior Walls — Materials

602.3 Type lIl.

Type Il construction is that type of construction in which the exterior walls are of
noncombustible materials and the interior building elements are of any material
permitted by this code. Fire-retardant-treated wood framing and sheathing complying
with Section 2303.2 shall be permitted within exterior wall assemblies of a 2-hour rating
or less.

Commentary:

Although fire-retardant-treated wood (FRTW) does not meet the specifications of the code
as a noncombustible material, it is permitted as a substitute for noncombustible materials
for framing and sheathing within exterior wall assemblies of Type Ill construction. ...the
required fire-resistance rating of the exterior wall must not be greater than 2 hours.



Fire Walls — Materials

706.3 Materials.
Fire walls shall be of any approved noncombustible materials.

Exception: Buildings of Type V construction.

Commentary:

This section requires that fire walls be constructed of noncombustible materials unless
both buildings are of Type V (combustible) construction. This is consistent with the
provisions of Section 602, which require exterior walls of buildings of Type |, Il, Il and IV to
be built of noncombustible construction, while buildings of Type V construction are
permitted to be built of combustible exterior walls.



Fire Walls - Ratings

TABLE 706.4
FIRE WALL FIRE-RESISTANCE RATINGS
GROUP FIRE-RESISTANCE RATING (hours)
A B,E,H4,1R1,R2U ¥
F-1, H-3°, H-5, M, S-1 3
H-1, H-2 4P
F-2,S-2, R-3, R4 2

a. In Type II or V construction, walls shall be permitted to have a 2-hour
fire-resistance rating.

b. For Group H-1, H-2 or H-3 buildings, also see Sections 415.6 and 415.7.
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