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Participants may download
the presentation here:
http://www.awc.org/educatio
n/resources

Design for Wood C

The American Wood Council is a
Registered Provider with The American
Institute of Architects Continuing Education
Systems (AIA/CES), Provider # 50111237.
Credit(s) earned on completion of this course
will be reported to AIA CES for AIA
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 AIA 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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Fire-Resistant Design for Wood C

Course Description

Determining the proper code application for fire
resistant wood frame assemblies and exposed wood
structural members can be challenging and is often
further complicated with increases in a project’s size
and scale. In a building environment where the ability
to maximize height and area is key to cost
effectiveness, designers must understand the gamut of
fire protection considerations applicable to mid- and
low-rise wood structures. This presentation will include
code requirements, compliance options and nuances
related to assembly selection for required fire
resistance-rated floor/ceilings and roof/ceilings, interior
and exterior walls, fire barriers, fire partitions, and fire
walls. Topics will also include distinctions between fire-
resistive elements for separation vs. type of
construction.

Learning Objectives

Upon completion, participants will be better able to:

Apply approved methods and
alternatives for establishing the fire

resistance of wood building elements.

Discuss the differences in the various
requirements for interior and exterior
walls, fire walls, fire barriers, and fire
partitions, considering performance
expectations, code requirements, and
appropriate application.

Design for Wood C

©

Understand the paths to achieving
code-compliant, fire resistance-rated
wood frame assemblies and exposed
wood members as outlined by the
2015 IBC.

Recognize important nuances in the
various methods for demonstrating
fire resistance including: tested
assemblies, prescriptive designs,
calculations, and engineering
analysis.
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American Wood Council

The American Wood Council (AWC) provides
wood design and construction information to assist
building industry professionals, develops structural

and fire performance data on a wide range of
traditional and engineered wood products, and
engages in long-term research.

AWC is an ANSI accredited standards developer 5
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Outline:
principles of FRR design course

1. What is FRR construction in the
code?

2. Know the reason for the fire
resistance!

3. Platform floor construction and
structural FRR

4. FRR wall types and floor
intersections

fire-resistance rating in
the code

f ¢ ¢

1

Fire Confinement Structural Performance

Copyright © 2015 American Wood Council
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Know the reason for FRR:

Fire Confinement OR  Structural Performance
OR BOTH !

701.2 Multiple use fire assemblies. Fire assemblies that
serve multiple purposes in a butlding shall comply with all of
the requirements that are applicable for each of the individual
fire assemblies. \

Example: Structural FRR:

« Two-hour enclosure is required to
be two-hour fire resistance rated

« Structurally

* As a barrier for passage of fire
and heat from the outside in
and the inside out of the
enclosure

» The supporting members of the
two-hour enclosure (that are not f
part of the enclosure) must have
a two-hour structural fire
resistance rating (CBC 704.1)

10
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fire-resistance rating in
the code
- E119 or UL 263
Standard TT curve: o -
 Most fires are not i .
“standard”  ia ] E
- Standardized test i i il
g ) F
« Acceptance criteria: =
« Structural function 0 i
« Temp rise (non fire side) RN
» Does not ignite cotton
(non fire side) S
istant Design for Wood C i 5TMHIT£'[‘:‘EHILHEM
“Non-Standard Fire” not in the code
2500
e
g 200
i - “ﬁfp.laj_leslrr:e‘
£
E 1000
E
5 50
0
0 5 10 15 20 25 30
Time (Min)
Compartment Temperature
Typical “non-standard” TT curve .
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fire-resistance rating in
the code — options:

« CBC 703.3, Methods to determine FRR:

1. Fire resistance designs documented in
approved sources

2. Prescriptive designs, CBC 721
3. Calculations, CBC 722

4. Engineering analysis based on comparison
with designs having rating set forth based
on testing in E 119 or UL 263

. Alternate means, CBC 104.11
Fire resistance designs by approved agency

i Design for Wood Ct

o Ul

fire-resistance rating in
the code — options:

» Tested
assembly:

« ASTM E119/UL
263 test

* May be listed in
fire resistance
directories

« Approval may be
based on listing
or the test report

istant Design for Wood C
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fire-resistance rating in
the code — options:

* Documentation
in approved e .
source: Code Acceptance ]

- AWCDCA3is "
one example

* Fire-Resistive
Wood Wall and
Floor/Ceiling
Assemblies

« ASTM E119 or UL
263

* NFPA 251

Design for Wood C

fire-resistance rating in
the code — options:

Design for Wood C
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fire-resistance rating in

the code — options:
‘e = Fire Resistance of
== Engineered Wood
 Documentation in Rim Board Products
approved source: —

 Forest Products Lab
Report FPL-RP-610

- Based on ASTM E119
or UL 263

« Address’ structural
capacity and
protection of rim and
blocking

i

Design for Wood C

fire-resistance rating in
the code — options:

* Prescriptive e . ]
assemblies from - et 11111
the code (721): Eemree
- Based on ASTM [Eit—=| Eroim—

E119 or UL 263  [rmiimer |»oEmmmdismal |- el
testing gt | Ay

kil i B s T s il
ey et ;" e s
-l b e e g
P ————————
- e R
el T S o p— i | S
ey o T e e —
B | iy v v | s Wi opesd 0 Lo

Design for Wood C . S e ——————————
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fire-resistance rating in the code:
2. Prescriptive Design, IBC 721

* Prescriptive
assemblies from
the code (721):

SECTION 721
PRESCRIPTIVE FIRE RESISTANCE

721.1 General. The provisions of this section contain pre-
seriplive details of fire-resistunce-rated  building elements,
components of assemblies. The materials of constriction
fisted i Tobles TXLHLY T20.002) and 720.003) shall be
assumed 1o have the fire-reststanrce  ratings  prescribed
therein, Where materials that change the capacity for heat dis-
sipation are incorporated inte o fire-resistance-rated assem-
bly, fire test results or other substantiating data shall be made
available to the building official 1o show that the required
fire-resisfance-rating time period is not redoced.

Design for Wood C

Calculated fire-resistance rating
in the code — IBC 722.6:

« Calculated fire
resistance (722.6):

« Component Additive

Method (CAM)

« Calculated fire
resistance of light
frame assemblies up
to 1 hour FRR

« Ten Rules of Fire
Resistance Rating

(Harmathy's Rules)

Design for Wood C
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Calculated fire-resistance rating
in the code — IBC 722.6:

TRELE TI28.31)

TIME ASSMIMED TO WALLBOARD MENBRAMES " ¥
DOUECRIPTION DF FIREH TIMRL " redmaitia |

Weuch wannl ol pare] Sonlad with 5
eniero e

E':;hu.:ltu::m stracimnsl pane] honded wial o
T etk wood strociural pancl honded wily &
fealinir plec

o gy paam waliboard i
e g wallsard 15
W rimnch gypesm walthoad M
Yemch Tope X gvpatim sl lbogd -
“tywnch Type X gryoam wal sl 4
TDembie Tanch pypsam wallnan e
Worich o ' -otch ypiin walThi] 4
1ouble Tanch gy pasm wallPoand A

Design for Wood C

Calculated fire-resistance rating
in the code — IBC 722.6:

.'~::r1-|||.:|e:»!-::t,i A
N, sueeoom A
\f e R PLYWOOD VY
1* WOOD JOIST 1.
1 TwE x GYPsum i
[N WALLBOARD (2 LAYERS) \J
Ll s -j" .
e & =
FIRE EXPOSED SIDE
12 imch. Type K Grypsum walboand = 30 menubis
162 mch Tyt K Crypem walboard = 25 mnules
Wiood ol 10 manudes

Combind Assomidy Fre Resislance Baling o B0 minules
Figure 2 Floor, Celling Assembly

Design for Wood C
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Calculated fire-resistance rating
in the code — IBC 722.6:

TABLE 722 B.314)
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Calculated fire-resistance rating in
the code —IBC 722.1 - NDS Ch 16:

Structural FRR up to two hours
Columns

Beams

Tension Members

* ASD only
EECTION T2
PrOdUCtS CALCULATED FIRE AESISTANCE
TEia i L The pron e ol thi seten qorsas [roce
d Lumber whirry '!:':::\.h [ r:.:.ﬂ.' |l|.-|-|1'\-u|l|.r '1“:;\.1"'1. Illﬂ-rlllill- ]
sennEins of manenabs e slihindenl W cakoelabiins
° Glulam o " Theree: pevicechores: apply sndy bo ihe informaefe costainend in

e wfetae Sl shall ar by cdbpmeioy el The gakoilaiesd
life froskeics of ooschbe. oomrels ey el Clay

b SCI_ & Bigsdihy aiscmbias oball b peimital e wohilews Stk
Hns AUT I RFTRIS 03 ], Ther celonilaiad P irabitaigd o el

1 e q sweciubhion whiall be peimoitnd i soomiless wih Clagster § of

° | ol _ m
DeCkIng ANl 3 The cakulagd fis it of aapossl wosl
mtrideery ] Wvwnd deckinig sball be periied w acconlaor
o« CLT wilh Chaguer [ of ANSIATARA Mol Dy Spevife

= wonfinw i Wasma! £ omy Frosa tnami ¢ 008

24
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NDS Ch 16 and TR-10

Table 16.2.14 Effective Char Rates amd Char
Depths (for [ = LE in,hr.)

Effective Effective Claa
Required Fire | Char Rade, Diepih,
Emilarance fa .

[T | Gt i)
- oAy | .4 1.8

Ch 7: Fire & Smoke Protection
Features

703 Fire-Resistance Ratings and Standardized
Fire Tests

Building elements are tested under a standardized test
fire exposure for a given duration to:

1. Prevent passage of flame and temperature rise
from one side to the other

2. Continue to provide vertical structural support
when exposed to fire and elevated temperatures

« How do calculations work to
duplicate structural E119 fire test
results? 2

Copyright © 2015 American Wood Council
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Calculated fire-resistance rating in
the code — NDS Ch 16:

Table 16.2.2 Adjustment Factors for Fire Design?

."'ﬁ'-'_'iﬂ
5 ‘i". . & & £ -
syl 31 211 (h
JIEAERRRE BE S
o, = i £ Fi |
Bending Strength Fu % 288 O Oy Cu Cy
Beani Buicklug Streigth Fu % i L] -
Temale Strength F, % | 2185 iCy
Campressave Streagih F, % | 258 L5 - - - Cp
l';.1|1|.|:||.:| I'I-1J|.'!-:[||.1;_.1 Strengtly Fi 3 I 204

1. % 4, 45, B0, el 130 for spplicsbabity of sdpomuesi Bacior. for spresde; peodects
2 Factor vhall be baied ow imatial cooss-aection dimesniom
3. Twatim 1hiall b buser] o redided et inin-sootmm derieas ioin

27

Calculated fire-resistance rating in
the code — NDS Ch 16:

16.2.4 Special Provisions for Structural
Glued Laminated Timber Beams

For strictural glued laminated timber bending
members given in Table 5A and rated for 1-hour fire
endurance, an outer tension lamination shall be substi-
mited for a core lamination on the tfension side for un-
balanced bemns and on both sides for balanced beams.
For structural glued lanmmated timber bending members
given in Table 5A and rated for 1% or 2-hour fire en-
durance. 2 outer tension laminations shall be substituted
tor 2 core lamnations on the tension side for unbal-
anced beams and on both sides for balanced beams.

28

Copyright © 2015 American Wood Council
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Special Provisions NDS 16.2.4

Glued-laminated Timber
Tension Lam Provisions — unbalanced

Vb 1003 i -

— 1 —r= IJ;"I'"FEI_E".J;

29

Fagassi 31 Tye il ol o@Dl ™ Sy i

Special Provisions NDS 16.2.4

Glued-laminated Timber
Tension Lam Provisions — balanced

30

i B-F Vil (pdai Laar S el Lan™ wyigi

Copyright © 2015 American Wood Council
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Calculated fire-resistance rating
in the code — NDS Ch 16:

Table 16.2.18 Effective Char Depths (Tor CLT

Harguired Efferiive Char Dopabs, 50
Fire | i)
Ewduramr | Ismnirpation thickmarviias. b (i

e | 5% (2| 3% | 3 I_1~1_'1‘- 153 |1afeae] 2
33| 31 |20 1o 18 | i8] 18| 143
33| |pofa| 25 |24 |28 | 26
{43 | &1 [&0| 39 | 22 | 3 | 38 | 38

1Mo | 23
B Hreblom 34

2bu | a4

« CLT manufactured with laminations of equal thickness

with [l.=1.5In./hr.) NDS'

Example CLT Floor

Calculation: NDS Chapter 16

Determination of effective residual cross-
section

» Assume 5-plies @ 1.5” each ply = 7.5"

» Determine thickness for 1-hour rating

* Agar = 1.8”7 (NDS Table 16.2.1B)
« d=75"-18"=57"
» Could conservatively assume 3-ply panel for design

4.5"

7.5Ji

Typical one foot section

32

Copyright © 2015 American Wood Council

6/18/2019

16



S

fire-resistance rating in
the code — options
(item 4):
« CBC 703.3, Methods to determine FRR:
1.

Fire resistance designs documented in
approved sources

2. Prescriptive designs, CBC 721
3.
4. Engineering analysis based on comparison

Calculations, CBC 722

with designs having rating set forth based
on testing in E 119 or UL 263

. Alternate means, CBC 104.11
. Fire resistance designs by approved agency

i Design for Wood Ct

Calculated fire-resistance rating in
the code — NDS Ch 16:

Technical Report No. 10
(TR10)

* contains background and
examples for the method

Trgure 1.1 fndc o gt pran
T T

Design for Wood C

Copyright © 2015 American Wood Council
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« dimensionally stable

Behavior of Fire and Materials
« Wood at high temperature:
* low thermal conductivity

 inner portion remains cool
- does not lose strength

35

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

Free download at www.awc.org

Component Additive Method (CAM)

DCA 4 Design for

Coddd® Acoeplance

Copyright © 2015 American Wood Council
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Fire Resistance Design Manual

« Allowed under
Section 703.3,
items 1 and 3

« 21st Edition \is
(2015) _ M
» See Page 17 for ;
Protection of : LIEEE;
Wood Column H
and Beam CAM i EESIEH .?;lu:.
(very, very | SOUND CONTROL
conservative but | G'I'PSI.IM
Ao } SYSTEMS

37

2021 Draft IBC Mass Timber CAM

» Proposed CAM method in the 2021 IBC

FRR of Element = FRR of Wood + FRR of Added Gypsum

38

Copyright © 2015 American Wood Council
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Non-combustible protection:
FS81-18 AM (mass timber CAM)

IBC: T22.7 (Mrw], TZZ.7.1 (New), TABLE T22.7.1{1) (Maw], TABLE 7IET.I(X) (Naw), TIL7.2 (Maw], T22.7.2.1
(Hewr), 733733 (Hew]

Propoment; Glsghen DG icyenm reprasentng L0 Ad oo CommEies on Tel Wes3 Busdegy (TWH)  TWldis cuale argl

TABLE 722.7.1(1)
« 2/3 of Table 601 required
FRR from NC protection

« Installation requirements
of deemed to comply NC
protection

TABLE TELT.1020
FROTECT N PROVIDED BY NOHCOMBUST IBLE OOV RIHG MATERIAL

s prrian e Pl oL Frrbe ey (Ciper Eolndi (irinaden )
A A T Py et L

7y et Togpu 0 -Cop st il A 1%

8 el Tyapa M Geyps sm Anard a0

FLO R R DAFCAT bW
FEE]-18. Di0ESTAREL L

Non-combustible protection

F55-18 AS

IBC: TORA (Mow)
Propensnt: Stephen DiGowsnnd, represanting £C Ad Hoc Committes on Tall Wood Butdings {TWEE

Copyright © 2015 American Wood Council
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Other testing of NC protection:

Photo Courtesy of ROCKWOOL

Other testing of NC protection:

F

-Not all mineral wool
insulation materials
perform the same

-Fiber chemistry

Copyright © 2015 American Wood Council
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Other testing of NC protection:

Objective: Quantify contribution of other non-combustible protection in
in addition to gypsum on Mass Timber

Unprotected CLT Single-Layer E : i i
_ D Triple-Layer Protection Mineral Wool Protection

CLT type/grade 5-Layer V4 (Smartlam)
Two 7’x18" panels per test, joined together for an overall size of 14'x18"

Loading 24 sand-filled barrels, uniformly-distributed for an applied load of 60 psf

17"-10"
75% of ASD moment (including self-weight)

1 layer of 5/8” Type X 3 layers of 5/8” Type X gypsum

None gypsum wallboard e 2" thick; 8 pcf mineral wool
Type S EEB @ 2 Type S screws @ 12” o.c. both
0.c. both directions. directi t d 4"each | Type S 415"
GWB attachment} None 1" penetration into rections, staggered & eacn layer. Ype > screws and 1.
1y 1" penetration into CLT. 1.5” edge fender washers at
ehn, e distance
distance. .
Deflection at End of Test 12.5" 125" 12.0” 12.0”
149.4 minutes 189.7 minutes 276.8 minutes 261.3 minutes
SBTEIIRIED CLEC=sitn) 40.3 minutes 127.4 minutes 113 minutes
40.3 min/layer 42.5 min/layer + 42 THITEEES 43

laye!

2018 Draft NDS Ch 16
Clarification

16.3 Wood Connections

Wood connections, including other approved materials, or a
connectors, fasteners, and portions combination thereof. Where—fire

of wood members included in the endurance-is—required,—connectors
connection design, shall be and-fasteners—shall-be—protected
protected from fire exposure for the from—fire—exposure—by—wood,—fire-
required fire resistance time. rated—gypsum—board,—or—any

Protection shall be provided by eceoating—approved—for-therequired
wood, fire-rated gypsum board, endurance-time-

All elements of the wood connection design including
connectors, fasteners and portions of the wood members
included in the connection design must be protected.

Copyright © 2015 American Wood Council
22
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Review of code...
Know the reason for FRR:

« To determine FRR, you need the following:
* Sprinkler system:

« NFPA 13, 13R, 13D

Type of Construction used (and/or minimum?)
Separated occupancy groups (or not)?

Any alternate means agreements?

Source of particular FRR requirement:

» Tables 601 and 602

» Chapters 3,4,5,6,7,9,10,14,15... others?
Structural load path for support of elements

2016 CBC, Sprinkler systems:
Section 903

903.3.1.1 NFPA 13
903.3.1.2 NFPA 13R
903.3.1.3 NFPA 13D

Critical to know which system in building!

WA TR ] Wi P TR I RIPA LD

oidpon | gape | Coskemes | Soemipe

-i"-\. J:l— I l'\.lill:-l u'.l'\.-'! d-'.. ] ! I..'c;c'.ll'll ||-'.a;.'n;-cr!..-|l. [ |h:-'.--..lll.J;'|;.l-\-.- r.u:-'\:;r -'!';IJ-\-!\._H.. |
IH."uH"' D I [hsnsinyonsd Dol [ & hwinged crsipn [ 2-havind iGN

[ Sprnklors [ AH s [ foasaborienl coly | Rt ondy
'Ll-_r.-.;_l._u 1 A0 e e 1 e 1 ] | 1 e

A wl i | e 1.--;I'|' srud bl gardaiam I e walidy Arsiakaity [ i \.1||-'¢!|.I|I-".:J.-| Ay
2015 IBC Code & Figues 901.3.1

NEFPA 12 NFPA §3R, NFPA 130 5YSTEMS

Commentary

Copyright © 2015 American Wood Council
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Behavior of Fire and Materials
Protection of light frame construction:

2 X4 STUDS AT 16" O.C., STAGGERED 8" 0.C. ON 2 X 6 PLATE

Ii 2 LAYERS 5/8" TYPE 'X' GYP. BD. EACH SIDE

STLOOO VTR BN — - P TR e

BT i Tt L Beet ] L TVULRD ST 0 10

IRAL W( (S) WHI Ql EAT
AL_OTFRLE 'lr Ill- M P W00
VL ll *-H'. 2-HOUR AND STC 50 TO 54 PER GA FILE NO. WP 3910
FIRE EXPOSED SI0E 2-HOUR STAGGERED STUD PARTITION
For &1 1 owh = P54 rem
l’rﬂ.l’l:l Tii.h
EXAMPLE—WDOOD STUD WALL WITH WALLBORARD 2012 IBC Code & Commentary

Know the reason for FRR:

TRIL

Fire Confinement OR  Structural Performance

OR BOTH !

701.2 Multiple vse fire assemblies. Fire assemblies that
serve multiple purposes in a building shall comply with all of
the requirements that are applicable for each of the individual
tire assemblies.

48

Copyright © 2015 American Wood Council
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Know the reason for FRR:

B2l Ciencral, Bobldsgs asd stnectores erected of o b
erociad, aliered of extgmded o height oF anca shall be class-
Ticd in one of the live comstructon Dspes. defined in Soctioas
6K theongh 6025, The baoilding elements ahad] have a (Ene-
resisiapce Fallag sl bess than thal specified in Tabbe 601 snd
eatorkw walls shall bave a fire-nsistamce mating nod kess than
that specificd in Table B2 Where required o have o fise-
resistancd rating by Tabl: 600, bailding cloments shall com
ply with the spplicabile proviskons of Section 7002 The poo-
tection ol openisgs. ducts aml sr omnsler openings in
building cloments shall mod be pequired unkess regarinad by
othetr prowiskns of this code.

THBLE &1

TR | TeWd | TREm | Teea | VEM¥
LIS, L | & [] & | m | & | & | = | & B
1Y iy o e ll B | e o Tl Y TF1I =11 1] | n ' ({3 ] i =
e e
e e g e I
B L] ] i L] H : | "
(TSt T y I n I & | BT 1 L]
Rl N R T TR iy W 1}
| amres
Lo
ot i et sl e s B 4 B " » . il » 3
I el d
oo imm i gl mem el ke
1 I ] 1 ]
s Nochew 00 ! I i
ol I W ] e ] b LT T 1= = = - - s | - & 49
g U Th I

Know the reason for FRR:

SECTION 704
FIRE-RESISTAMNCE RATING OF
STRUCTURAL MEMBERS

Tid1 Requirements. The fire-resistimtee rafings of simc-
tural members and assemblies shall comply with this section
and the requirements for the ype of construction as specified
in Table 601, The frre-resistance ralings shall be not kess than
the ratings required for the fire-resistance-rated assemblics
supported by the structural menibers.

Exceplion: Fire barriers, five parfifions, soroke bariers

and frorvzenter! assembfier as provided in Sections 707,35,

TOR.4, 7094 and T11.2, respectively.

This section forms the basic requirement for structural
fire resistance rating along with Table 601. The
structural FRR of any members or assemblies must be no
less than the FRR of Table 601 building elements or the
assemblies they support. There are only a limited few
exceptions based on specific conditions in Type “” B.

Copyright © 2015 American Wood Council
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have

Example: of reason for FRR:

« Two-hour exterior wall is
supported by a beam and column
system:

» The supporting members of the
two-hour exterior wall (that are
not part of the enclosure) must f

a two-hour structural fire

resistance rating (CBC 704.1)

51

bers:
i

5

Platform floor construction and
FRR requirements: IBC 202

PRIMARY STRUCTURAL FRAME. The primary struc-
tural frame shall include all of the following strectural mem-

The columns;

Structurnl members having direct connections 10 the
columns, including girders, bemms, trusses and span-
irels:

Members of the floor construction and ool consirue-
tion having dinsct connections 1o the columns: ind

. Brocing members that are essential o the vertical sta-

bility of the prmary strectural frame onder gravity
foading =hall be considered pant of the primary strug-
tural frame whether or not the bracing member carries
gravity loads.

Beams typically have direct connections to the
columns to be part of the Primary Structural Frame

Copyright © 2015 American Wood Council
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Platform floor construction and ki,
FRR requirements: IBC 202 y =

53

Ch 7: Fire, Smoke Protect Features

J04.2 Column protection. Where columns are required to
have protection to achieve a fire-resistance rating, the entire |
column shall be provided individual encasement protection
by protecting it on all sides for the full column height, includ- |
ing connections to other structural members, with materials
having the required fire-resistance rating. Where the column
extends through a ceiling, the encasement protection shall be
continuous from the top of the foundation or floorfcelling
assembly below through the ceiling space 1o the 1op of the
column,

When columns are required to be protected, the
protection is required full height on all four
sides. Wood columns with calculated fire
resistance are not required to be
individually protected.

Copyright © 2015 American Wood Council
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Ch 7: Fire, Smoke Protect Features

2012 IBC Code & Commentary

Ch 7: Fire, Smoke Protect Features

2012 IBC Code & Commentary

Copyright © 2015 American Wood Council
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Ch 7: Fire, Smoke Protect Features ki,
y &

74.3 Protection of the primary structural frame other
than columns. Members of the primary struciural frame
other than columns that are required to have protection to
achieve a fire-resistance rating and support more than two
Aoors or one floor and roof, or support a load-bearing wall or
a nonload-bearing wall more than two stories high, shall be
provided Individual encasement protection by protecting
them on all sides for the full length, including connections 1o
other structural members, with materials having the required
fire-resistance rating.

See definition of “Primary Structural
Frame” Some mistakenly apply this
requirement to beams that do not meet
the definition of Primary Structural
Frame

Earlier 2 hour structural beam and
column example:

» Two-hour exterior wall is
supported by a beam and
column system:

» The supporting members of
the two-hour exterior wall
(that are not part of the
enclosure) must have a
two-hour structural fire
resistance rating (CBC
704.1)

Copyright © 2015 American Wood Council
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2-hour Exposed Glulam Beam/Column

Photos Courtesy of Arup

59

Platform floor construction and
FRR requirements: IBC 202

P

SECONDARY MEMBERS. The following structural mem-
bers shall be considered secondary members and not part of
the primary structural frame:

Structural members not having direct connections 1o
the columns:

Members of the floor construction and roof construc-
tion not having direct connections to the columns: and

3. Bracing members other than those that are part of the

primary structural frame.

r &

60
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Old 2012 IBC language:

Section 711, or by a combination of bath.

See: Significant Changes to
the International Building Code
(and the code change
submittal). Both make it clear
the rewording of this section in
the 2015 IBC is not intended
to make changes to the intent
stated in the 2012 IBC above.

T4 Pratection of secondary members, Secondary mem-
hers that &re required o have a Sre-resistance rating shall be
profected by individoal encasement pratectian, by the mam-
brame or celling of a forfawrad assemily In accordance wiih

oid
language

FRR requirements:
Secondary beam in floor:

Platform floor construction and g

Beam in floor
system that

has no direct
connection to
a column is a:

“Secondary
Beam”

CBC Section
704.4.2

62
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Structural FRR of secondary wood beam in
floor assembly

What about a glued-laminated or SCL beam within
an I joist assembly protected with two layers of
5/8” type X gyp board?

It can be shown large wood (not steel) secondary
beams within a horizontal assembly always has
FRR greater or equal than smaller wood framing
elements protected by ceiling membrane...Why?

722 - Harmathy’s Ten Rules

+ Taken from the "Ten Rules of Fire Endurance Ratings” by m
T.Z. Harmathy in the May 1965 edition of Fire Technology.

Harmathy's “"Ten Rules of Fire Endurance Ratings”

1. The "thermal” fire endurance of a construction consisting of a nhumber
of parallel layers is greater than the sum of the “thermal”fire
endurance’s characteristic of the individual layers when exposed
separately to fire.

2. The fire endurance of a construction does not decrease with the
addition of further layers.

3. The fire endurance of constructions containing continuous air gaps or
cavities is greater than the fire endurance of similar constructions of
the same weight, but containing no air gaps or cavities.

4. The farther an air gap or cavity is located from the exposed surface,
the more beneficial is its effect on the fire endurance.

64
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722 - Harmathy’s Ten Rules (cont’d)

5. Increasing the thickness of a completely enclosed air layer cannot
increase the fire endurance of a construction.

6. Layers of materials of low thermal conductivity are better utilized on
that side of the construction on which fire is more likely to happen.

7. The fire endurance of asymmetrical constructions depends on the
direction of heat flow.

8. The presence of moisture, if it does not result in explosive spalling,
increases the fire endurance.

9. Load-supporting elements, such as beams, girders and joists, yield
higher fire endurance’s when subjected to fire endurance tests as
parts of floor, roof, or ceiling assemblies than they would when tested
separately.

10. The load-supporting elements (beams, girders, joists, etc.) of a floor,
roof, or ceiling assembly can be replaced by such other load-
supporting elements which, when tested separately, yielded fire
endurance’s not less than that of the assembly.

65

Secondary members and light frame

7044 Protection of secondary members. Secondary mem-
bers that are required to have protection to achieve a fire-
resistance raning shall be protected by individual éncasement
protection

Tid.4.1 Light-frame construction. Studs and boundary
elements that are integral elements in load-bearing walls
of light-frame construction shall be permitted to have
required frre<resistance ranngs provided by the membrane
protection provided for the foad-Bearing wall.

704.4.2 Horizontal assemblies. Horizonial assemblies are
permitted to be protected with o membrane or ceiling
where the membrane or ceiling provides the required fire-
resistince refing and 15 installed in dccordance with Sec-
tion 711,

Note: The word “king” from king studs was also removed from thgq
2012 IBC language now in 704.4.1, also see 2018 IBC change:
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Platform floor construction and
FRR requirements:

Wood post or column in wall 2018
IBC clarification in 704.2:

iBC

AM-0GCV
Clarifies that solid and
built-up columns and {
posts within light frame
fire resistance rated
stud walls (framed
integral between top
and bottom plate) do
not require individual
encasement protection
and can be protected
by the wall membrane. o

704.2 Built-up columns in light frame
walls 2018 IBC Group A Proposal FS 7 |:ls
 As submitted in FS 7 for 2018 IBC:

704.4.1 Light-frame construction. Studs, columns, and boundany
elements that are integral elements indead-beanmg walls of light-frame

CONSErUCTsamn
shall be permitted to have required fire-resistance ratings provided by the
membrane protection provided for therad-beaseg wall. AM -

- As modified and approved by committee: OGCV

704.4.1 Light-frame construction. Studs, columns, and
boundary elements that are integral elements in walls of
light-frame construction, and are located entirely between the
tep and bottom plates_or tracks shall be permitted to have
required fire-resistance ratings provided by the membrane
protection provided for the wal.

Committee Reasoni The commilles agreed ot budl-up sabil Stroihulal elamems,
stk &% X of more verbcal framing members, wilkin fire-resstance rated wals af
lghEdrame constriction that meet the imitators of Sechan 70441 can bBe a part od
a fire-rgssmeie rated wall assembly whout réguiring the indnsdusl ecasament
protecticn of Sectan 704, 2. The maodfcation elendnales redundsnt langusge By

rgferendog Section T04.4,1 o kmitations, Furthed, the modifcatsn approprabely o
recegrems steel raming membery for the same allawable uge

Copyright © 2015 American Wood Council

6/18/2019

34



6/18/2019

704.2 Built-up columns in light frame
walls 2018 IBC Group A Proposal FS7  |aa

« New language in 2018 IBC: AM-OGCV

Tod.! Calumn protection, Where codumes are roguared o
vy poriectm o acheeye o fre-semistongg redieg. che cmlwT
eoluimn shull be peovedcd indrvidual encascincal prvtouiios
By prodociing H o all sides fow the Tull codanny haght, inclul-
iy cvangyiHgTs B iher dioafm sl meenhers, weih maaiimals
teving il required firerersanc seting. Where B colums
evieads thivagh b oebling. e o icnl prolecton Wl e
conliividoim (o The B o The fraosbstuen i (lssilcesling
awiembly helow heimigh the oeiling space o the op ol (he
winliimif

Exteption Codmmes thal imerd (e Gmaations of Saocrion I
L E N

T AL Dlghkl-framie copviriction, b0, colusmn ol
hangdary elemnents tha are inlegml elements in walls of
light-frams doaatnsclion und ane sested satinedy Bwom
L Fwdtirin ey o iEaeky salll B pereniied e
have  reguered  férrrenls RICE AR poowadel I:'l'l (L]
merthrane prodectios peo ided For Bhe wal,

Platform floor construction and
structural FRR variables:

« 4 basic framing types for
wood floors:
1. Open web truss construction
2. Engineered I joist construction
3. Solid wood joists
4. Solid panel: CLT, NLT or other?

« Rated or Not Rated

70
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IBC Section 2304.3.3

Shrinkage must be accounted
for in platform construction:

2304.3.3 Shrinkage. Wood walls and bearing partitions
shall not support more than two foors and a roof unless an
analysis satisfactory 1o the buillding official shows that
shrinkage of the wood framing will not have adverse
effects on the structure or any plumbing, elecirical or
mechanical systems or other equipment installed therein
due to excessive shrinkage or differential movements
caused by shrinkage. The analysis shall also show that the
roof drainage system and the foregoing systems or equip-
ment will not be adversely affected or, as an alernate,
such systems shall be designed 1o accommaodate the differ-

ential shrinkage or movements. "

Platform floor construction and
structural FRR variables:

« Open web truss construction:

+

Copyright © 2015 American Wood Council
36



Platform floor construction and
structural FRR variables:

Engineered I joist construction:

Platform floor construction and
structural FRR variables:

Solid wood joist construction:

74
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Platform floor construction and
structural FRR variables:

- Solid panel construction:

J,

t g

75

New to 2015 IBC: Platform floor
construction CLT with light frame walls

76

Provided courtesy: Katerra
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2021 IBC: G109-18 AM 2:
concealed space in Type IV-HT

[ L ] 1AL = La. Bl
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AM-2,CAH o,

Cross Laminated Timber (CLT)

Photos provided by FPInnovations
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History of CLT

« 1985 First patent for CLT in France

« 1993 First projects in CLT in

Switzerland and Germany
» 1995-1996 Development of press

technology
« 1998 First multi-story residential

building in Styria, Austria
* CLT use (Europe) increased

significantly in the early 2000s

» Driven by the green building

movement ':

« Due to better efficiencies, product
approvals, and improved marketing
and distribution channels

» Over 500 CLT buildings in England

e US and Canadian use of CLT

= /

CLT Definition & Product Standard

2015 IBC code change established the
definition and product standard for CLT:

[BS] CROSS-LAMINATED TIMBER. A prefubricated
engineered wood product consisting of not less than three
layers of solid-sawn lumber or structuwral composite lunber
where the adjacent lavers are cross oriented and bonded with
structural adhesive o form a solid wood element.

Cross-laminated timbers shall be manufactored and identi-

230314 Structural glued  cross-laminated  timber.
fied in accordance with ANSVAPA PRG 320.

CLT is now a “material permitted by this
code” in the 2015 IBC

Copyright © 2015 American Wood Council
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2015 IBC: CLT permitted uses:

 CLT is now a material permitted by the code:

« For Type I and II construction, CLT can be
used for balcony and canopy or roof

construction

« For Type III construction, CLT can be used
for the interior building elements including:

« Roof-ceiling assembly,
« Floor-ceiling assembly
« Interior walls

« For Type 1V or V construction, CLT can be

used for anything:

Horizontal Assemblies &

« 711 Horizontal Assemblies

T11.2.4.3 Dwelling units and sleeping units. Horzon-
tal assemblies serving as dwelling or sleeping unit sep-
arations in accordance with Section 420.3 shall be not
leess than [=hour fire-resistance-rated consirucion.

Exception: Horizontal assembliex separating dwell-
ing units and sleeping units shall be not less than '/,-
hour fire-resistance-rated construction in a building
of Type LB, HIB and VB construction. where the
building is equipped throughout with an autoimatic
sprinkler system in  accordance with Section
G03.3.1.1.

- See IBC 420, 708, 711, and 718 for a variety
of exceptions based on NFPA 13 sprinklers

(903.3.1.1) or NFPA 13R sprinklers (903.3.1.2)

Copyright © 2015 American Wood Council
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Platform floor construction and
structural FRR variables:

 Typically only two levels can share
a common atmosphere through
openings but there are some
exceptions (all covered in Section
712):

« Unconcealed openings including:

- Stairs up to four floors within an individual
residential dwelling unit.

« Mezzanine
o Atriums

- Draft curtain and NFPA 13 sprinkler protected
escalator and exit access openings 8

Platform floor construction and
structural FRR variables:

* Typically questions
occur regarding G
“supporting
construction” at
the intersection
between walls and 1_
floor assembilies... ﬁ
“in the plane of
the wall” .

Copyright © 2015 American Wood Council
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Platform floor construction and
separation FRR variables:

* Typically questions
occur at the
intersection
between walls and
floor assemblies... wp 4= L&
“in the plane of
the wall” DY
regarding
“continuity” of “&
separation .

CLT floor: 2 hour fire test at wall

Copyright © 2015 American Wood Council
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FRR wall types and floor
intersections:

* 4 basic FRR rated walls:
1. Section 708: Fire Partition
2. Section 707: Fire Barrier
3. Section 706: Fire Wall
4. Section 705: Exterior Wall

* Floors rated or not ?

-  Walls supporting or not ?
(704.1)

87

Fire Partitions — IBC 708

CONTINUITY OF FIRE PARTITIONS

2012 IBC Code & Commentary

Copyright © 2015 American Wood Council
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FRR wall types and floor
intersections: 708 Fire Partition

* Fire Partitions separate:

1. Tenants in malls (and enclosed tenant spaces in
1 hr. CA SFM reg occupancy groups & high-rise)

2. Dwelling unit and sleeping units from each other
and other uses

Corridor walls
Elevator lobbies
5. Egress balconies

« May stop if securely attached to
bottom of rated horiz. assembly

« Exceptions for support in IIB, IIIB and
VB construction (IBC 708.4) 89

R W

FRR wall types and floor
intersections: 708 Fire Partition

* Fire Partition construction:

2 :
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FRR wall types and floor
intersections: 708 Fire Partition

« CBC 714.4.2 Exception 7

4 A 1 - Protect dbl plate 3
penetrations Better or

% * . Membrane tight to worse?
dbl plate

« Type x gyp bd on
wall

91

FRR wall types and floor
intersections: 708 Fire Partition

« CBC 714.4.2 Exception 7

Ti44.2 Membrane penctrations. Penctrtions of mem-
brages that mre part of a honeonial assembly shall comply

| wilth Soection Th44.0.1 or Tl:41.2 Where Misfeciling
assemblcs are required to have o Nre-resistamee mibing,
revessed fixtures shall be installed swch that the reguined
fire resistance will mot be reduced,

Exceptions:
T, The ..'l,'||||||_' msertihrane af |- amd 2-hiowr fine-gesls-

ranee-ragd horromial aesemblics is |‘-|:'||t||I:I|,'|j 0

b interrupied winh the dosible wood top plaie of a

wall assemiEy 1k is sheathed wiil 1 3 N EVp-

s wallboard, peovided thai all pemsstrating

itenis theowgh the disshle 1o plates. s prodecied

im scvorndance wilh Section TIdod 0| oo ThbA.1.2

aipd the ..-\.'||i||.|: mEmbrass gv fghl o m ik pof

Mistes 9
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Fire Partitions — IBC 708

CONTINUITY OF FIRE PARTITIONS

Fire Partitions at corridors

Fire Partitions at Corridor Walls

2012 IBC Code & Commentary

Copyright © 2015 American Wood Council
47



6/18/2019

Fire Barriers — IBC 707

Supported by assembly of

equal or greater fire resistance

(with exceptions when required

for separating incidental use — FLOCR OR ROGF DECK
areas in type IIB, IIIB and VB \

construction)

Commonly used in: -I-JHLH—L

+  Shaft enclosures T e

« Interior exit stairway R NS SR L ¥
« EXxit stairway enclosures
» EXxit passageways .
« Incidental uses (IBC 509) |

. ft=d
« Occupancy separations 14 0
» Creating separate fire areas 2012 IBC Code & Commentary

FIRE-RESISTAMNCE-RATED
FLOORMCEILING ASSEMELY

FRR wall types and floor
intersections: 707 Fire Barrier

*  Fire Barriers separate:
Shafts

Exit enclosures

Exit passageways
Horizontal exits

Incidental uses

Atriums

NS RWNRH

Fire areas

 FRR always extends through concealed
space of horizontal assembly

- Always supported by similar FRR except 1
hour FRR incidental use separation; Types
IIB, IIIB and VB construction (IBC 509 *

Copyright © 2015 American Wood Council
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| 2=HOUR ELEVATOR [ STAIR WALL

ot P

Wood Design Focus: Volume 22, Issue 3 @fi&é‘%hrtesy of Wood Works

Interior Exit Stairway Enclosures

Slide courtesy of Wood Works
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FRR wall types and floor
intersections: 707 Fire Barrier

* Fire Barrier construction:

- ¢ '
i = -
= 3
t t
¢ .

FRR wall types and floor
intersections: 707 Fire Barrier

 IBC 714.4.2 Exception 7

b

Better or worse?

100
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FRR wall types and floor
intersections: 707 Fire Barrier

* Fire Barrier construction:
= 4 4
-& = -
* 1 What about i

voids? "‘ %
bk

Fire Barrier

Copyright © 2015 American Wood Council
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Fire Barrier

FRR wall types and floor
intersections: 706 Fire Wall

- Fire Walls divide a building into separate
buildings by providing complete
separation:

1. Continuous with no horizontal offsets from
foundation to roof. Allowed to stop at horizontal 3

hour Type IA podium (IBC 510.2). Parapet required
with some exceptions at roof.

2. Continuous horizontally from exterior wall to exterior
wall with specific termination conditions.

3. Required to be structurally stable after collapse of
either side or constructed per NFPA 221.

- Always extends through concealed space
of horizontal assembly

Noncombustible except for Type V

104
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Fire wall in a podium: 510.2

+ Building Height — in feet
» Upper building height (feet) is measured from grade plane
+ Building Height — stories
» Upper building height (stories) — measured from top of lower
building
* Fire Walls not required to extend beyond 3 hour separation.

o Other type of Uppe
Uppar !31—;:|tdln9 Construction — Bu'i::ginrg
eig Upper building Stories — 4
floors 2 thru 5 stories

~ | Type1-3hour
Grade Plane ~tower building

706.2 — FS22- public comment

Ooid

language
T06.2 Structural stahility. Fire walls shall have suficient
structural stabdlify unler fire condiiions to allew collapse of =
construction on either side without collapse of the wall for the
duration of tme indicated by the requuired fSre-nesbaanoe fat :18
irgr o shiall bsp constmecied as daoalsle Bre walls 0 accondance
with MFPA 221

New
language

Ti6,2 Structural stability. Fire sally shall be desipmed ainl
comstruched 10 allow a'|l||'.||'|--u:' af the strucire on either side
without collapse of the wall under fine conditions. Fire walls
desagned sind constriscted in acconbinee with NFPA 221 shall
b deemed o comply widh this section.
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IBC Fire Wall Assemblies

TABLE 706.4

AB.EH4LRLR2U |
F-1LH3, HS, M5 |
s
F-2, 5-2, R-3, R4 I

FIRE WALL FIRE-RESISTANCE BATINGS
GROUP 1ﬂh€hé§ﬁ1hﬂdﬁﬁﬁhhhﬂmum}

=
-

_'I‘

4

-

i
~

I_|'J'J'r'-rr''u'err.n'.-' .f-.'ﬂ'ng.

non-combustible materials.

i In Type I or W construction, walls shall be permitied fo have a 2-hoor

b. For Group F-1, H-2 or H-3 buikfings, also see Sections 4157 and 4158

IBC 706.3 — Fire walls shall be of any approved

Exception: Buildings of Type V construction

FRR wall types and floor

* Fire Wall Type III

Is this an issue
to have
structural floor
sheathing going
through the
noncombustible
fire wall?

intersections: 706 Fire Wall

108
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FRR wall types and floor

- Fire Wall Type III

blocking.

intersections: 706 Fire Wall

T06.7 Combustible framing in fre walls. Adjacent com-
buztible members enienng into & concrete of masonry fire
will from opposite sides shall not have less than a 4-inch
(102 mm) distance between embedded ends. Where com.
buestible members frame mto hollow walls or walls of hol-
low units, hollow spaces shall be solidly filled for the full
thickness of the wall and for a distance not less than 4
inches { 102 mm) above, below and between the structural
members, with noncombustible matenals approved for fire-

Q: Can I have a wood beam going A: Yes | but
through a noncombustible fire wall?

109

Fire Walls - 706

S, .
SEADSNG

DATE Mareh T, Bl
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Fire wall Detailing

3-HR. ASSEMBLY: 1 5/8" METAL
STUDS WITH 3 LAYERS 1/2" TYPE ‘X'
GYP. BD. EACH SIDE

CONTINUOUS STRUCTURAL WOOD
PANELS - USE FIRE-TREATED PANELS
THROUGH WALL CAVITY?

=

RIM JOIST WITH SOLID BLOCKING

RESILIENT CHANNELS

3-HOUR FIRE CAULKING

1" AIR GAP

2 X4 STUD WALL EACH SIDE, WITH
STRUCTURAL WOOD PANELS AS

REQUIRED FOR SHEAR AND 1 LAYER
5/8" TYPE 'X' GYP. BD.

"CONSULT LOCAL JURISDICTION HAVING AUTHORITY FOR ACCEPTANCE OF FIRE-TREATED WOOD

g

1 CONTINUOUS 13 1/2" WIDE 14 GA. GALV.
d SHT. METAL
CONTINUOUS 16 GA. TRACK TOP AND

BOTTOM

FIRE SAFING

CONTINUOUS 16 GA. COMP. CHANNEL

PR

RESILIENT CHANNELS
3-HOUR FIRE CAULKING

3-HR. ASSEMBLY: 1 5/8" METAL
STUDS WITH 3 LAYERS 1/2" TYPE 'X'
GYP. BD. EACH SIDE

3 1" AIR GAP

2 X4 STUD WALL EACH SIDE, WITH

STRUCTURAL WOOD PANELS AS
REQUIRED FOR SHEAR AND 1 LAYER
5/8" TYPE 'X' GYP. BD.

6/18/2019

PANELS RUNNING THROUGH 3-HOUR ASSEMBLY IN THIS APPLICATION.
3-HOUR FIRE WALL AT FLOOR/CEILING

|-JOIST FRAMING WITH WOOD PANEL DIAPHRAGM RUNNING THROUGH FIRE WALL

3-HOUR FIRE WALL AT FLOOR/CEILING

WOOD TRUSS FRAMING WITHOUT WOOD PANEL DIAPHRAGM RUNNING THROUGH FIRE WALL

CAD & Revit Details: www.woodworks.org

2018 IBC FS 29-15 AMPC1

« FS 29-15 for 2018 IBC:
Approved as modified by public comment 1

2015 International Buiiding code AMPC1-0OGCV

T06.2 Structural stabllity. Fre walls shall be designed and constructed to
aliow collapse of the structwre on either side without collapse of the wall
under fire conditions. Fire walls designed and constructed in accordance with
HFPA 221 shall be deemed bo comply with this section
Exception: hi Wharadouble fire walls are used
in accordance with NFP& 221, Poor and roofl sheathing not exceeding
34 inch (19.05 mm) thickness shall b parmitted to b continuous
throwgh the vwall assemblias of Bght frame construction,

Commenters Reason: There is widely acoepted interpoetation by many bulkhng
departnents. and & tructural enginedry that the rool and Noor digphrspmd mudl be
contimuous 0o property perfocm s funchan. The sheathing which comprses these
diaphragms in lght frame cons ructicn is generally wood Structural paness between
716 inchies o 2332 inches thickness . These panels représent a wery smalirisk of
causing faliure of the wall on the unaffected side of o doubde fire wall assembly The
beneht of peErforming the Lelmmic functicn as & diaphragm i3 generally regarded a3
well warth any wery smallvisk caused by fire exposure from one Side of a double fire
wall. The falloweng Enk s 19 8 Structural Engineérs of Sowutfern Californks
FeCommendatson D carry e Toor sheatheng treangh hese Bre walls e
hitp:ffevers. iockabe. orglupleads M pinion_from SEADSC on_FRrewall Fnal pdf
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FRR wall types and floor
intersections: 706 Fire Wall

* Fire Walls, Type V

113

Sheathing for Type III Fire Walls?

What is being enforced in your
Jurisdiction?

Copyright © 2015 American Wood Council
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Ch 7: Interior FRR Walls:

e Divides structure into
separate buildings

¢ Continuous from
foundation (or top of
three hour podium) to or
through roof

e Structural stability
required to allow collapse
on either side from fire
w/o causing wall collapse

¢ Special requirements at
roof and intersection with
exterior walls at
horizontal projecting
elements and between
stepped buildings

* Required to be of non-
combustible construction
except in type V

¢ 2 to 4 hour rated

o Fire resistive wall
designed to restrict the
spread of fire with
continuity through the
building

Divides structure into fire
areas, and fire barriers
are required for various
purposes such as shaft
enclosures, exit
enclosures, atrium
separation, occupancy
separations, and control
or incidental use areas.
Supported by
construction of equal fire
resistance-rating (except
for incidental use areas in
type IIB, IIIB and VB
construction)

e 1 to 4 hour rated

¢ Separates dwelling units,
sleeping areas, corridors,
and tenant spaces.

e May terminate at the
lower side of a fire —
resistance rated
floor/ceiling/roof
assembly

e In most instances fire
partitions are not required
to be supported by fire
resistance-rated
construction in type IIB,
IIIB and VB construction
(section 708.4)

e Rated not less than 1
hour (IBC section 708.3)

Fire-Retardant-Treated - Type III Exterior Walls

Copyright © 2015 American Wood Council
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FRR wall types and floor
intersections: 705 Exterior Wall

Walls enclosing the building (that is
not a fire wall) with a slope greater
than 60 degrees from horizontal.

Fire performance (including elements in the
plane of the wall) from top (sometimes a
parapet) to supporting construction or roof
transitions is specified in IBC 703.2.5 based on
structural FRR in Table 601 and separation FRR
based on FSD and Table 602 for specific
occupancy groups (IBC 704.1, 705.5 and 705.6)

Elements supporting exterior wall to have the
same structural FRR as the wall (IBC 704.1)

Type III noncombustible (walls up to 2
hour FRR permitted to be FRTW within
the wall assembly).

117
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Exterior Walls (IBC 705)

705.5 Fire-resistance ratings. Exterior walls shall be fire-
resistance rated in accordance with Tables 601 and 602 and
this section. The required fire-resistance rating of exterior
walls with a _,rf.l'r .u'lrlrh".rm'rm distamee of gﬂ.“-lt'ﬁf than 10D feet
{3048 mum) shall be rated for exposure to fire from the inside.
The required fire-resistance rating of exterior walls with a
fire separation distance of less than or equal to 10 feet (30458
mm}) shall be rated for exposure to fire from both sides.

Exterior Walls (IBC 705)

Exterior walls have to be rated to which ever is
greater of Table 601 and 602....

« Table 601: The fire-resistance rating required to maintain vertical
structural support and is based on

« the type of construction

« whether or not the wall is load bearing (see section 703.2.5
for exterior bearing walls)

« see Table 602 for non-bearing walls
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Exterior Walls (IBC 705)

Exterior walls have to be rated to which ever is greater of
Table 601 and 602 ....

Table 602: The fire-resistance rating required to prevent spread of fire
from the inside to the outside (or outside to inside) and is based on

type of construction
occupancy group

fire separation distance (FSD) associated with the exposure of the
exterior wall
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Exterior Walls (IBC 705)

An exterior wall is defined as a wall that is used as
an enclosing wall of a building other than a fire
wall. There is no requirement for an exterior wall
to extend to the foundation in a stepped building.

Posts, beams or

walls, that support a

rated exterior wall

must be fire —

resistance rated not

less than the rating 1f
of the supported

wall (IBC 704.1)

Copyright © 2015 American Wood Council
61



6/18/2019

Exterior bearing wall fire performance

Exterior bearing wall requirement in CBC 703.2.5

703,25 Exterior bearing walls. In determuning the fire- I
resistinee rating of exteror bearing walls, compliance
with the ASTM E119 or UL 263 ¢riteria Tor unexposed
surface temperature rise and ignition of cotton waste due
(o passage of flame or gases 15 required enly for a penod
of time corresponding 1o the required fire-resistance ratng
of an exlenor nonbearing wall with the same fire separa-
tion distance, and in a building of the same group, Where
the fire-resistance rating determined in accordance with
this exception exceeds the hre-resistance rating deter-
mined in accordance with ASTM EL 19 or UL 263, the fire
exposure time peniod, water pressure and application dura-
lon entena for the hose stream test of ASTM E1 19 or UL
263 shall be based on the lire-resistance rating determined
in accordance with this section. |

Ext wall fire performance and FSD

Exterior bearing wall
exception to IBC
703.2.5:

Separation from inside to
outside based on table 602

for non-bearing wall with
same FSD and occupancy m FSD > 10’

Outside of
building

Structural Performance
based on table 601 (or
table 602 if greater)

Copyright © 2015 American Wood Council
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Ext wall fire performance and FSD

Exterior bearing wall

: Structural
exception to IBC Performance
703.2.5: based on table

Separation between 601 (or table 602
inside and outside (from if greater)

either direction_ based

on table 602 for non- m %
bearing wall with same i S
FSD and occupancy f

FSD < or = 10’

IBC Section 2304.3.3

Shrinkage must be accounted
for in platform construction:

2304.3.3 Shrinkage. Wood walls and bearing partitions
shall not suppont more than two floors and a roef unless an
analysis satisfactory 10 the building official shows that
shrinkage of the wood framing will not have adverse
effects on the structure or any plumbing. elecirical or
mechanical systems or other equpment installed therein
due to excessive shrinkage or differential movements
caused by shrinkage. The analysis <hall also show that the
roof drainage system and the foregoing systems or equip-
menl will not be adversely affected or, as an aliemnate,
such systems shall be designed 1o accommodate the differ-
ential shrinkage or movements. 126
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Zone of Movement

Shrinkage occurs

primarily in s

horizontal members ﬂ“‘ﬁ. !

« wall plates

 Floors i
A Y. A

Be aware of ae A

accumulation of

shrinkage in multi 1

floor buildings. i

See IBC 2304.3.3. mmnsionu ¥

Slide courtesy of Wood Works

fire-resistance rating in the code —
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fire-resistance rating in the code —
1. Approved Source:

AWCDCA 3

Flgure I Exampls dalad for Typa W8 axterior wall-Tfloer infemaciion with rim Board and biocking

Aedhod ol

i F ik O o Do v of blocking with & mmamum combend thickness of
2% inches peus ey T o o prioction 10 the it boand hased on the NTcalculaicl L St he chag
dagpth 1o reach the e boand | hockaag inter{ece. Additonal profestion from e ovilmg meonrbeena [iF e ) 5
sl (Coinuas nm boand oy be wied b lies of he blistking depictad s this cumple, prncdad @
mbeeets ihe missmam thickeess roquinesen and the minimsn beanng kengh nequisements of the fjoids are
et} The voresd ries board mua be destgned 1o vepport the load feom the wall sbove.

e (i segiiped o THE Secton 708 5k A combination of euters [
prodection, FIETW sheathog. and minimams | fe-mciethich im boand is wed 1o provide 1we hoars of prosec-
o o fhe aosod Blocking. Lavers ks the exicfion of Bhe eim bodsd o g, exlerion e protectos, FRTW sheath-
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Type III Construction — 704.1 ????

* 5/8" Type X GWB
o 1 layer for 1hr rating
e 2 layers for 2hr rating

o Fire Retardant Treated
« Wall studs, plates and sheathing

¢ Untreated Lumber
 Floor framing (solid sawn or engineered)
 Floor sheathing

Slide courtesy of Wood Works
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Type III Construction

* 5/8” Type X GWB
« 1 layer for 1hr rating
2 layers for 2hr rating

o Fire Retardant Treated
o Wall studs, plates and sheathing

o Untreated Lumber
 Floor framing (solid sawn or engineered)
 Floor sheathing
o See alt means letter w/ safing

Type III Construction

Continuous rim with
double block with
mineral wool safing
at voids.
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Type III Construction Detail
A
%
¢ 5/8” Type X GWB
« 1 layer for 1hr rating
2 layers for 2hr rating
CONTINUE .
GYPSUM TO o Fire Retardant Treated
BOTTOM OF e Studs, plates and sheathing
SHEATHING o [Floor sheathing 4-8" in]
o Untreated Lumber
 Floor framing (solid sawn or engineered)
 Floor sheathing
A
V
Slide courtesy of Wood Works

FRTW at exterior walls floors?

What is being enforced in your
Jurisdiction?
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Precautions during construction

www.constructionfiresafety.org

esign for Wood C

QUESTIONS?

136
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Thankyou!

137

My contact info: drichardson@awc.org
707-538-2786

@

AMERICAN WOODL COUMNCIL

info@awc.org | www.awc.org

This concludes the American Institute of Architects Continuing Education Systems Course
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