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Course Description

While no building is truly fireproof, construction
materials and systems can make a building firesafe.
This session provides an introduction to fire-rated
systems in wood-frame construction. Along with APA's
Fire-Rated Systems design and construction guide, this
webinar offers guidance on designing and constructing
some of the most cost-effective, code-compliant fire-
rated construction systems. Participants will learn
what's available, what's acceptable and what's best
practice.
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Learning Objectives

= |dentify the difference between Fireproof and Firesafe

= Discuss the basics of fire protection including key terms,
practices, codes and measures

= Identify different protection methods which account for fire
protection at the major areas of concern

= Describe the role different engineer wood products play in
fire protection
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Today’s Agenda

1. What is fireproof vs firesafe?

2. What are the different fire protection methods and
associated terms?

3. How do you protect the different areas of a building?
4. Considerations when using engineered wood products.
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Why Wood?

=33% of total land in the US is forest

= Annual net timber growth is 36% higher
than removals

=1.4 tons of co, is sequestered in every
1 ton of wood

= US forests offset nearly 15% of total
greenhouse gases

APA Form W305
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Terms

= Critical Point
= The point human life is untenable

= Flame Spread
= Spread of fire within a room once fire has started

= Fire Resistance
= Protection against fire penetration through a wall,

floor or roof

= Protected Construction

= A construction assembly, with a fire-resistive
material added to give primary protection to the
wood members

APA Form W305
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Today’s Agenda

1. What is fireproof vs firesafe?
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Fireproof vs. Firesafe

= No building is fireproof

= Type of construction vs prompt
detection

= Wood construction widely used
for both low-rise and medium-
rise construction

ofors plant in Livania, Michigan wa

APA Form W305 n (see foxi.

3
>

11

Fireproof vs. Firesafe

A firesafe building can be designed with both combustible and

noncombustible materials

The presence of prompt detection along with an alarm system
and the accessibility of numerous exits are far more vital.

3
>

12




Today’s Agenda

2. What are the different fire protection methods and

associated terms?

6/5/2023
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Flame Spread is a property
of the surface material once
fire has started, not the
structure.

International Building Code
(IBC) interior finish
classifications.

APA Form W305

Basics of Fire Protection
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Index of APA

Basics of Fire Protection

& Class A: Flame spread index 0 — 25; smoke-developed index 0 — 450

Flame Spl’ead = Class B: Flame spread index 26 — 75; smoke-developed index 0— 450

= Class C: Flame spread index 76 — 200; smoke-developed index 0 — 450

Performance-rated
Wood Structural e
Comphince v U5, BEEFET
Panels. 7 00 < %
e 100 < H
o Wi U BEER To 75
] R AT

APA Form TT-010

3
>

15



Basics of Fire Protection

(APA Design and Construction Guide W305)

Safety Criteria

Flame Resistive
construction gives
time to discover a fire,
to suppress it before
it spreads and to
evacuate the building
if need be.

TABLE 2

TYPICAL FLAME SPREAD CLASSIFICATION REQUIREMENTS FOR INTERIOR FINISH BASED ON THE 2021
INTERNATIONAL BUILDING CODE (TABLE 803.3)"

Sprinkler
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s ale ale alelc miale
o [ w0 w0 [ o [ 2w | o
Protected construction 7% 1P 0 D o e s I e N
examples shown in Table 3 70 T P P I o I 7 B
. . e : -
are typical fire-resistive
requirements, which is e ¢
based on Table 601 of the ol b el el
2021 IBC.
APA
APA Form W305 e
R =Fire Rated Assembly
[ = An assembly that measure the length
§ 100 of time it can resist a fire using a
H w0 standardized fire exposure
2 = Full-scale fire tests
[ I = Sawn wood
% 400 = Wood trusses
£ I * ljoists
< o = ASTM E-119 fire test protocol
o 2 4 s 8 = Standard Time-Temperature Curve
Fire Test Time, hr
Ameican Socielyfor Testing and Materials (ASTM) 110
*Standard Tme-Temparature Curve
APA
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I Basics of Fire Protection I
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I Basics of Fire Protection I

Protection Methods

Wood

= Sprinklers

Photo Credit: Wood Works

= Fire-Rated Assemblies

= Mass Timber Construction
= Heavy Timber Construction
= Fire-Retardant-Treated (FRT)

= Fire-Retardant (FR) Paints
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I Basics of Fire Protection I

Protection Methods

Protected
Construction
Mass Timber
Construction
provides the fire
protection by using
mass timber.

Photo Credit: AWC Mass Timber Guide
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Basics of Fire Protection

How Building Areas Can Be Increased
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Mass Timber

= Renewable resources

= Lower embodied energy

= 2021 IBC allows 18-story
construction

= Cost benefits

= Recent projects:
= 18-story student housing, Brock
Commons (Vancouver, BC)
= 25 story (19 = mass timber)
apartment building, Ascent Tower
(Milwaukee, WI)

Photo Credit: The University of British Columbia
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Basics of Fire Protection

(APA Design and Construction Guide W305)

Protection Methods FIGURE 1
Protected
Construction b
Heavy Timber

construction implies
protection provided by
massive wood
members.

'WOOD STRUCTURAL PANEL HEAVY TIMBER ROOF CONSTRUCTION

Heavy timber o
beams (at leas
nominal widh)

1-3/32"or 1-1/8"

/APA RATED STURD-I-FLOOR
48 oc wood structural panel
{tongue-and-groove edges)

APA Form W305
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Basics of Fire Protection

(APA Design and Construction Guide W305)

TABLE 4

DIMENSIONS OF COMPONENTS FOR HEAVY TIMBER CONSTRUCTION (TYPICAL CODE PROVISIONS)
Type IV (Mass Timber and Heavy Timber) Construction is Defined in the IBC by the Following
Minimum Sizes for the Various Members or Portions of a Building.

Minimum Glue Laminated  Minimum Strucrural

Minimum Nominal Timber or Cross-Laminated Composite Lumber
Supporting Solid-Sawn Size (in.) Timber Net Size (in.) Ne Size {in.)
COLUMNS
Supporting floor loads
or combined floor and 8 (width) x 8 (depth] 6 3/4 (width) x 8 174 (depth) 7 (width) x 7 1/2 (depth)
roof loads
Supporting roof and & (width) x 8 (depth) 5 (width) x 8 1/4 (depth) 5 Vs (width) x 7 1/2 (depth)

ceiling loads only

FLOOR FRAMING

Beams and girders 6 (widih) x 10 (depth] 5 (widih) x 101/2 (depth] 5 % (width] x 9 172 (depth]

Arches and frusses 8 (width) x B (depth) 6 3/4 (width) x B 1/4 (depth) 7 (widih) x7 1/2 (depth)

APA Form W305

6/5/2023

25

Building with Engineered Wood

Glulam Beams
TABLE 5

MINIMUM DEPTH AT WHICH GLULAM BEAMS CAN BE ADAPTED
FOR ONE-HOUR FIRE RATINGS

Depth 3 Sie Depth 4 Side

Beam Width (in.) Exposed (in.) Exposed (in.)
51/8° 12 22172
6-3/4 13172 27
8-3/4 7172 13-1/2

a. When 5-1/B-inch veids glulam i sed for ons-hour fre-rated beams, load
capacity is reduced fo 50% of he allowabls design load for depths shovm in
this fable.

Calculating Fire Resistance of Glulam
Beams and Columns (APA Form Y245)

APA
APA Form W305 -
26
Building with Engineered Wood
Fioue 5
Glulam Beams SIMPLE SPAN UNSALANCED LAYUP
Standard One-Hour
Boam Roted Boom
Leyup Layup
] Comprenien E—1
oiiop
O
Core lams " lomremoved
ol botlom Jam added
ot botiom Ty

APA Form x440
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Building with Engineered Wood

Glulam Beams

APA Form W305

/ Extra Outer Tension
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Basics of Fire Protection

Protection Methods

Protected Construction

Fire-Retardant-Treated
(FRT) wood.

Fire-Retardant (FR) Paints
Sprinklers

Fire-Rated Assemblies

3
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Basics of Fire Protection

(APA Design and Construction Guide W305)

Building Codes ;
IBC

Calculated Fire Resistance

2021 IBC Section 722.6 provides
tables for components, which
have been developed from
studies of assemblies tested in
accordance with ASTM E119 or
UL 263.
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Today’s Agenda

3. How do you protect the different areas of a building?
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How To Build For Fire Protection

Wall Systems

2A - LOAD-BEARING EXTERIOR WALL SYSTEM

Generic, nonproprietary assembly based on GA File No. WPB105 in Gypsum Associarion (G-A.) Fire Resisiance

Design Manual or ltem 15-1.5 of Table 721.1(2) of the 2021 IBC".

APA Rated Siding Exterior

5/8" Type X gypsum sheathing .
Mineral wool or glass fiber insularion (opfianal)
5/8" Type X gypsum wallboard

Min. 2x4 studs @ 16" or 24" o.c

APA Form W305
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How To Build For Fire Protection

Wall Systems

2D - LOAD-BEARING EXTERIOR WALL SYSTEM

Based on U.L. Design No. U356 in Underwriters Laboratories Inc. (U.L.) Fire Resistance Directory.

APA Rated Siding Exterior or other exterior finish
(code-approved type)

Min. 7/16° APA Rated Sheathing Exposure 1 ———————
0SB or plywsod - Y T

Glass fiber (R13) or mineral wool insulation —_—F

5/8" Type X gypsum wallboard 2
Min. 254 studs @ 16" o.c.

APA Form W305

_~ FIRE SIDE
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Advantages of Nail-Base Sheathing

= Allows for the use of popular siding
when studs are placed at 24” o.c.

Allows for the use of shorter
fasteners.

= Helps ensure that siding remains in
place during high-wind events.

= Provides lateral stability for the
structure allowing it to resist loads
generated from high wind events.

= Provides a structural nail-base to
permit the anchorage of numerous
lightweight siding materials directly
to the sheathing.

6/5/2023
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How To Build For Fire Protection

Floor and Roof Systems
FIGURE 41
ONE-HOUR COMBUSTIBLE FLOOR-CEILING AND ROOF-CEILING ASSEMBLIES WITH LUMBER JOISTS

Finish flooring —

— Subfloor sheathing

Gypsum wallboard ————— ——— Lumber joists
APA
APA Form W305 =
How To Build For Fire Protection
Floor and Roof Systems
FIGURE 4.2
ONE-HOUR COMBUSTIBLE FLOOR-CEILING AND ROOF-CEILING ASSEMBLIES WITH LUMBER JOISTS
Finish floaring ’
i = Subfloor sheathing
concrete fopping, or
aypsum allboard)
Building paper ——
Gypsum wallboard ) — Lumber joists
APA

APA Form W305

41
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How To Build For Fire Protection

Floor and Roof Systems
FIGURE 4.3
ONE-HOUR CO E FLOOR-CEILING AND ROOF-CEILING ASSEMBLIES WITH LUMBER JOISTS

— 2 layers 5/8” Type X
Floor sheathing

2x10 dimension lumber
spaced at 24”0C

Gypsum wallboard ———
(face layer)

3
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APA Form W305

42
I-Joist Advantages
Engineered design = More efficient
= 46% less than lumber
at 16" vs. l-joist at 19.2"
Wood placed
where
are greatest " 36% less when both
are at 16"
APA
43

*
Wood I-Joist

=Standard Depths

=9-1/2"

=11-7/8"

14"

=16"

=Varied flange widths and
depths

= Structural performance varies
by manufacturer

13



How To Build For Fire Protection

Floor and Roof Systems
FIGURE 5.1
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH I-JOISTS*

Floor sheathing ——

Furring channels

— Gypsum wallboard

S joists

APA Form W305

6/5/2023
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How To Build For Fire Protection

Fire Protections of Floors
FIGURE 5.2
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH 1-JOISTS*

Floor sheathing

Resilient channels

— Gypsum wallboard

— Insulation

—\
~— Minimum web thickness 7/16”

APA
APA Form W305 e
. . .
How To Build For Fire Protection
(APA Design and Construction Guide W305)
Fire Protections of Floors
FIGURE 5.3
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH I-JOISTS*
Floor sheathing —— Resilient channels
~— Gypsum wallboard
— Insulation
1x4 wood furring strips —— ks
APA

APA Form W305
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How To Build For Fire Protection

Fire Protections of Floors
FIGURE 5.4
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH I-JOISTS*

Floor sheathing % Furring channels

— Gypsum wallboard

“— Insulation

6/5/2023

Ioists
APA
APA Form W305 —
How To Build For Fire Protection
Fire Protections of Floors
FIGURE 5.5
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH I-JOISTS*
Floor sheathing ——_
Gypsum wallboord
(base layer]
" Gypsum wallboard
(face layer)
L-joists
APA
APA Form W305 —
How To Build For Fire Protection
Fire Protections of Floors
FIGURE 5.6
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH I-JOISTS
Floor sheathing - LS Resilient channels
— Gypsum wallboard
(base layer)
Gypsum wallboard
(face layer)
APA

APA Form W305
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How To Build For Fire Protection

Fire Protections of Floors
FIGURE 5.7
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH I-JOISTS*

Floor sheathing —— <
——Resilient channels

—— Gypsum wallboard
(base layer)

< Gypsum wallboard
(face loyer)

) insulation
T oists

APA Form W305

6/5/2023
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How To Build For Fire Protection

Fire Protections of Floors
FIGURE 5.7a
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH I-JOISTS*

Floor sheathing ——_

Resilient channels

— Gypsum wallboard
{base layer)

Gypsum wallboord
(face layer)

Insulation

-joists

APA
APA Form W305 —
How To Build For Fire Protection
Fire Protections of Floors
FIGURE 5.8
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH I-JOISTS*
Floor sheathing ——
Gypsum wallboard
(base layer)
Gypsum wallboard
(face layer)
APA

APA Form W305

53

16



How To Build For Fire Protection

Fire Protections of Floors
FIGURE 5.8a
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH I-JOISTS*

Floor sheathing

Gypsum wallboard
(base layer)

“— Gypsum wallboard
{face loyer)

APA Form W305

i
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How To Build For Fire Protection

(APA Design and Construction Guide W305)

Fire Protections of Floors
FIGURE 5.9
ONE-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH I-JOISTS*

Floor sheathing — Resilient channels

=
Gypsum Wallboard

“— Insulation

-joists

Single layer of %” Type X

APA
APA Form W305 —
How To Build For Fire Protection
Fire Protections of Floors
FIGURE &
TWO-HOUR COMBUSTIBLE FLOOR-CEILING ASSEMBLIES WITH |-JOISTS®
Fioor sheathing —— —— Furring channels
g — Insulation
— Gypsum wallboard
(base layer)
Gypsum wallboard
(middle layer)
Gypsum wallboard
(face layer)
I-oists
APA

APA Form W305

56
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How To Build For Fire Protection

APA Rim Board Assemblies (One and Two-Hour)
Fire Resistance Rated Rim Board Assembly RB1 from APA Data File: D350

This fire resistance design is listed in accordance with ASTM E119 and CAN/ULC S101

Load Load

3 Ceiling and wall ratings
as required by Building Offcials

%

Rim Board (A)
~ Gypsum board (B)

—— Ceiling membrane (C)
Siod O]
I Rorecwol assembly

3 Cailing and wall ratings
as required by Building Offcials

Rim Board (A)
Gypsum board (B)

Cailing membrana (C)
Stud (E)

Rated wall assembly

6/5/2023
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How To Build For Fire Protection

Lood

_\—— Celing and wallrafings
e, as required by Building Offcal
righthan

side draving

Rim Boord (A)
Gypsum boards (8)

\— Ceiing membrane (C)

APA Rim Board Assemblies (One and Two-Hour)
Fire Resistance Rated Rim Board Assembly RB2 from APA Data File: D350
This fire resistance design is listed in accordance with ASTM E119 and CAN/ULC S101.

Lood

Cailing and wall rofings

Same as as required by Buiding Officicls

fight-hand

side draving

Rim Board (4]
Gypsum boards (B)

\— Ceiling membrane (C)

S il i e -
g I~ et el ey ool S — APA
APA Form W305 —
How To Build For Fire Protection
APA Rim Board Assemblies (One and Two-Hour)
FouRe
e i 5OARD AssEwmLY R85
ot s
%% > Ciling and wall % % ~— Celling and wall
G rafings as required by gt ratings as required
ke Suiding Ol e by Boldng Oficils
Pp—- P—
s bged 1] . T
e S S Caing membrens (€
Tomebond St (D) s stod (8
et Pl R = s P—
FIRE FROM EITHER SIDE FIRE FROM EITHER SIDE —_—
APA

APA Form W305
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How To Build For Fire Protection

APA Rim Board Assemblies (One and Two-Hour)
Fire Resistance Rated Rim Board Assembly RB4 from APA Data File: D350
STM E119 and CAN/ULC S101

This fire resistance design is listed in accordance wit

Lood Lood

Caling and wall atings b Coiling and wall rof
05 required by Buiing Officiols ~ Same 05 s required by Bulding Officiat
right hand
=e drawing

righi-hand
e drowing

Rim Boord 1A]
Cypsum board (8]

Rim Board (4}
Gpeum board (8)

Celfing membrans ()

Sam Calnas Same oz
tight-band sed righthand
s droing ~ Rosec wall misamily =ide drnving

APA Form W305

6/5/2023
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How To Build For Fire Protection

APA Rim Board Assemblies (One and Two-Hour)

Dousie waw ITH LOAD TRANSFER BASE ASSEML
m KimBoard  Caling Membrane  Colling Membrans Wi Srod i S1od
Thidinos.in. _proecion " Regefor 1 Rea.lor 3o e "G
A < < R
Unproteced VETypeX o Asenty 24 o
1 1/2"Type X o Ceing Roquredhou e ed Asembly 264 2u8
1 STy Neca 45 min e e Asombly 34t
@)1/27Type X No Ceing Required o CelingReauired 216 224
2)5/8" Type X No Ceing Required P )
Unprrected V2 TpeX e T R ™
11 1/2"Type X o Cling Roquired_-hour e rawdAsontly 264 214
18 115/ TypoX o Cellng Requied 58 Typex Y
2)1/2°Type X No Ceiling Required No Ceiling Required 26 24
(2)5/8"Type X No Ceiling Required No Ceiling Required 26 24
Unprteced 172 Reguar g 90 min Frerwed AvemBy _Dé 0t
1)1/2 TypeX__ o Ceilng Required_J|5-min e reted Assombly 204254
14 1578 Type X NoCailng Required J | /8" Reguler 26 2
APA
APA Form W305 —
How To Build For Fire Protection
APA Rim Board Assemblies (One and Two-Hour)
Tnpreeeed o Cong Fequed T )
0172 Type X No Cellng Resuied V2 TpeX e o
134 ()5/8 TypeX Mo Celing Reauired o Celing Required 2162t
2)1/27TrpeX_No Cellng Reauired Mo CeingRoauired 266716
121578 Type X No Cellng Required Mo CeingRoauied 266716
T = . z =
e
* be rated.
5 o o TpeK2055 12 Tpe
. y abines
5. Frosds . 1-3/4nch beaing o ot
. pe and
i
& When e b0
5. Fim o shlln s for it and el o —_
° i APA

APA Form W305
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Ths fire resistance design

Load 1ood

side drawing

Rim Board ()
Cypsum boord (B

— (Caiiing membrane (C)
Sud D)
~— Raedwall assembly

Sameas
ighthand
side drawing

APA Form W305

% % 3 Caling ond wl rtiogs
S“';“ bk u It as required by Building Officials
ot

How To Build For Fire Protection

(APA Design and Construction Guide W305)

APA Rim Board Assemblies (One and Two-Hour)
Fire Resistance Rated Rim Board Assembly RB5 from APA Data File: D350

sted in accordance with ASTM E119 and CAN/ULC S101.

Load Load
—— Cefling and wal ratings

same s s required by Building Officils

nghthand e

side crawing

sim Board (A)
Gypaum board [8)

— Caling membrone (C}
sud )
~— Fared woll assembly

Sameos
righthand
side drawing

6/5/2023
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Lood tood
% %\

right-hand

side drawing

Rim Baard (4)
Gypsum beard (B)

" Caiiing membrans (0]

Same 0s
fight hand Stud (O}
side drawing ~— Ratedwal ossambly

APA Form W305

nd el rofings
red by Builing Officols

How To Build For Fire Protection

(APA Design and Construction Guide W305)

APA Rim Board Assemblies (One and Two-Hour)
Fire Resistance Rated Rim Board Assembly RB6 from APA Data File: D350
Thas fire resistance c!es]gu 1s listed in accordance with ASTM E119 and CAN/ULC S10L

Lood tood
S Cefling ond wallretings

sameas s required by Builing Offiols

Aghthand

side drawing

Rim Board (4]
Gypsum board (8)

. Cafing mambran (€]
swd (5

Aght-hand
side drowing Rored wall assembly

64

Today’s Agenda

4. Considerations when using engineered wood products.

3
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= One-hour fire resistance
Automatic sprinkler
protection

Building separation
Unlimited areas

Fire walls

Building with Engineered Wood

How Building Areas Can Be Increased

6/5/2023

APA
66
Today’s Agenda
. What is fireproof vs firesafe?
. What are the different fire protection methods and
associated terms?

. How do you protect the different areas of a building?

. Considerations when using engineered wood products.
APA

68

Questions?
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I APA Update Newsletter I

(www.apawood.org)

November 2020

APAUPDATE

PUBLICATIONS, VIDEOS, CAD DETAILS AND MORE

Note:
denrloadasls PDF.

EpUCATION

Earn up to 30 CEUs with APA

At you caughl up on your conlining scucalion or 20207 APA has many opportrilies
ABD, 16 or

RESNET. Ear up to 30 unts with our ffrings.

On-Demand Webinars
20 racordert wsbinars offr credis, Topie inclu (raming for residental anc
i . vl racing

disaserresifent design, sustanabiity of wood and more,
BROWSE>

Wood University
b caies

ofterupto
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I APA Update Newsletter I

(www.apawood.org)

Engineered Wood Constr
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