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Introduction - —)

Boise Cascade manufactures and distributes
quality Engineered Wood Products for inodern
cJnstricti un throrgnout the United Gtates and
Canada. These products include BCI® & AJS?®
wood |-joists, VERSA-LAM® bza ' s/columns/
studs, BOISE GLULAM® beams;colur-ns, and
BOISE RIMBCARD® products. When compared
to sawn lumber, Boise Cascade Engineered
Wood Products provide higher strength,
stiffness and dimensional consistency through
more efficient use of raw ma.erials o exacting
industry guality standards required for modern
construction.

This guide provides detailed information for the
design and construction professional about the
relationship between Boise Cascade Engineered
Wood Products, national building codes, and
actual fire events. For further information, contact Boise Cascade EWP Engineering at (800) 232-0788 or your local
Boise Cascade representative.

Residential Construction and Fire Safety

The performance of all structural building Prevention

materials and systems degrade when The proper design, construction, and maintenance of a building and its

exposed to fire and wood is no exception. components ae important steps in preventing a fire in the first p'ace. 1he
Society’s concern for fire safety is reflected International Residential Code® (IRC®) inc'udes chapters on mechanica: system
in limitations and design requirements requirements (chapter 13), fue! gas (cnapter 24), and electrica! (chapter 33)
mandated through national building codes. that require appliances and electrical components that have the potentia! to
Significant improvement in material and accidentally initiate ignition to 2e tested and listed for their respective application,
building performance can be realized and to oear a label from an approed listing agency with that information.

with knowledge of fire safety design and
evaluation involving prevention, detection,
containment, and evacuation.

It is widely recognized that structure fires
are highly variable in their size, rate of
growth and intensity. Building contents
(furniture, window coverings, electronic
equipment, personal belongingsj are the
first items ignited and constitute the primary
source of fuel in structure fires. Given all
possible variations, there is no known way to
determine how the fire will grow; therefore,
each fire scenario is unique. If there is a

fire in a structure, there is no “safe” amount
of time that one can remain within the
structure, even if everything was designed in
accordance with all relevant codes and the
time elapsed from ignition is known.
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* Residential Construction and Fire Safety

The IRC mandates the installation of smoke Attachment details for residential :ire sprinkler systems are located
detectors in Chapter 3 — Building Planning. on page 23 of this guide.

The requirement for smoke detectors in all

new home construction gives most occupants

three to five minutes to escape from a 20
home before smoke and flame become life
threatening. Since the introduction of smoke

U.S. Fire Deaths / Million Population

detectors into homes, fire deaths have been
reduced by nearly 50 percent. Per section
R314.3 of the IRC, smoke detectors are
required in all bedrooms, outside bedrooms

in the intermediate vicinity (hallway), and on

each additional story, including basements. 1995 1997 1999 2001 2003 2005 2007 2009

Section R313 of the 2009 IRC mandates fire As shown by the figure on U.S. Fire Jeaths per Million Population
sprinkler systems for all one and two family the U.S., fire deaths have seen a 30% decrease from 1995 to 2007.
dwellings, effective January 1, 2011. This This reduction is primarilv due to improved fire safety instituted
new provision has received much debate through revisions to building codes and standards and occupant
within the residential construction and design fire safety education. [Source: U.S. Fire Administration, “Fire in the
community. At this time, several state and United States”, 2003-2007, and 1995-2004, www.usfa.dhs.gov/
local jurisdictions have amended or revoked statistics ]

this provision. Please check with your
local .uilding official for further information
regarding residential sprinkler requirements.
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Example of Residential Smoke Detector Placement



Residential Construction and Fire Safety

Containment

The ability to contain the fire within a certain
space is dependent upon the fire tesistance
of the wails, doors, ceiliig, and floors. The
IRC addiesses cuntainruent in chagters 3
and 6, prescribing separation with provisions
for exterior walls and attached garages.

For resideniial basement ceilings, a simgle, cost
effeciive yet significant increass in fiie resictance
can be achieved by simply adding a single layer of
14" gypsum wal'board cr %" wood structural pi-nel
to the floor joists. The use o: such membrane
protection will very likely more tnan double the
‘fire-endurance time for all commonly used wood
floor joist systems. including dimension lumber.
open web trusses and |-joists. In addition,

15" Gypsum Board /

finishing the ceilings can increase the value o the home, increase floor
pertormance, and reduce energy loss. It should be noted that this
specific type of membrane protection is being mandated in the 2012 IRC
for all joist types evcept dimension lumber, in structures that do not have
automatic fire sprinkler systems or other approved fire protection.

Evacuation

Emergency escape and rescue S‘ﬂi&i&}r‘;?— Dm
openings are addressed in ! Dining | Kitchen ¥ Lath:0o.n B:‘tzf{‘;; |
chapter 3 of the IRC. Since << -] o [

the majority of residential Window I I

nre deaths ore the result of L, | I_ N _r_ia."'v;‘aL - - 34
occupants sleeping during a

fire, the IRC requires that all —— — 4 ‘l I | '( Bhé‘gfégk
bedrooms and basements have

adequate windows or doors for Living / Family 17| Bedroom Bedroom WindGr >
emergency escape purposes. Window| Window window |

+—

Example of Residential Evacuation Plan
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+ Engineered Construction and Fire Safety

Engineered construction refers to all buildings outside the scope of the IRC. U.S. building codes that address engineered con-
struction include the International Building Code® (IBC?®), the International Fire Code?® (IFC?®), the International Mechanical
Code™ (IMC?®), the International Fuel Gas Code® (IFGC®), and the International Electrical Code® IEC®). These national codes
address the fire safety design issues mentioned previously, only in greater detail.

Construction type is a function of occupancy
classification (group), number of stories and
feet above grade plane, and area per story.

The building elements are
of noncombustible materials. VERSA-
LAM® and BOISE GLULAM® are allowed
in Type | & Il roof construction where a
1-hour fire resistance rating is recuired.

The exterior walls are of
noncombustible materials or fire retardant
treated wood and the interior building
elements are of any material permitted by
code. VERSA-LAM®, BCI® Joists, AJS®
Joists, and BOISE GLULAM?® are allowed
in Type Il construction everywhere
except for exterior load bearing walls.

+ See pages 26-28 for Calculated Fire
Resistance for VERSA-LAM® and
BOISE GLULAM®.

+ See Fire Resistance Rated Floor and
Roof Assemblies for BCI®/ AJS® joists
starting on page 7.

+ See Fire Resistance Wall Assemblies
for VERSA-LAM on page 14 for interior
load bearing walls.

Fire resistance is the ability of materials
or assemblies to prevent or restrict the
passage of excessive heat, hot gases,

or flames while continuing to support the
structural loads. The performance of wall
and floor assemblies exposed to fire is
determined through testing in accordance
with ASTM E 119 or NFPA 251 or CAN/
ULC-S101. In a full-scale assembly test
(at least 780 't? for a floor assembly and
100 ft? for a wall assembly), a specimen
is loaded to the maximum design load
and directly exposed to flame. The rate of
temperature rise is controlled to follow a
standard time-temperature curve.

Results of full-scale fire endurance
assembly tests provide a repeatable,
relative measure of fire resistance

based on three failure criteria: structural
collapse, flame penetration, or excessive

The exterior walls are of
noncombustible materials and the interior building elements are of solid or
laminated wood without concealed spaces. Because of wood’s ability to
maintain structural capacity during fire, Heavy Timber allows large, open
areas with exposed beams and columns. Minimum cross-sectional areas are
required for framing members for Heavy Timber, please see the table below
for minimum BOISE GLULAM® and VERSA-LAM® sizes.

+ See pages 26-28 for Calculated Fire Resistance for VERSA-LAM? and
BO!SE GLULAM®.

Min. Nominal Size  Min. Available Miri. Available:
Application per Code BOISE GLULAM® VERSA-LAM®
Fiour Beam 6x1U 54" x 10%%" 5Va" x VA"
Room Beam 4x6 3V" x 722" $¥2" x 5"
column  subporiing 8%"x 9" " m
flocr load x4 6% x 9" 7" x 94
Column - supporting roof 8%" x 9" " asgm
and/or ceiling loads onl_ 6x8 5%"x 9" 5V x 8%

Boise Cascade laminated and solid decking may be installed as roof decking
per the provisions listed in the Type IV section of the IBC.

The building elements are of any materials permitted by code.
VERSA-LAM?®, BCI?® Joists, AJS® Joists, and BOISE GLULAM® are allowed
in Type V construction everywhere.

+ See pages 26-28 for Calculated Fire Resistance for VERSA-LAM® and
BOISE GLULAM®.

+ See Fire Resistance Rated Floor and Roof Assemblies for BCI® / AJS®
joists starting on page 7.

+ See Fire Resistance Wall Assemblies for VERSA-LAM on page 14 for
interior load bearing walls.

temperature rise 2000
on the unexposed 1800 [
surface of the 1500 T |

10 /

1200

assembly. National
building codes
require that certain
types of buildings or

1000

800

Temperature (°F)

occupancy classes be 600
constructed with floor 400
and wall assemblies 200
that provide fire 0

0 10 20 30 40 50 0 70O 80 90 100
Time (minutes)

110 120
endurance for a

specified period of
time based on these tests.

When required by national building codes, fire endurance rated assemblies

are available for BCI®, AJS® and VERSA-LAM® products. The fire endurance
assemblies in this guide can be further referenced in the International Building
Code, ICC Evaluation Reports, Design for Code Acceptance 3 published by the
American Wood Council, and/or assembly listings with APA — The Engineered
Wood Association (APA Product Report PR-S201).




One-Hour Fire Resistance Rated Floor and Roof Assemblies

Two Layers %" Type X Gypsum Wal

Iboard - BCI® and AJS®Joists

BASE ASSEMBLY

l

Component

Material Specification

Floor Topping (Optional)

Jarit s

Reference sound ratinigs i

f app.cat:e

rioo” the.uny

M:n 23/32 .nci (18 mm; Wood Structurai Panel

A moditied contact construction adhesive must pe wpplied to the top of the joisls pnor to placine she thi-g. The sheets sh ui 1 e installea with their
-0 'g edye perp-endicular to the o-sts with end joists . e “terea over the top flange of :0.sts «nd staggered o0& ‘oist spacing with ad:acent sheets.

. lour sheathing must be insialied per code requirements

-n_uladion (Optional) |
Reference sound ratings i

Max 9% inch (241 mm) Glass riber ‘nsulation
f applicable

Structural Members

Min. 9%z inch (241mm) Deep Joists

Maximum 24 inch (610 mm) on center spacing. n:inim.1im *iange dimensions of 1% inch {29mm; thic~ by 1% inch (58mm) wide.

Resilient Channels (. pticnal)

Min. 7.079 inch (0.5mm) Galvanizzd Resilient Channel

Attached perpendicula: to the bottom flange or the joist with 1% inch (32mm) Type S drywall screws. Channels are spaced a maximum of 16 inches

(406mm), 24 inches (610mm) on center when |-joists are spaced a maximum of 1

6 inches on center.

Ceiling
Base Layer: Install with long dimension perpendicular to joist length. Attached to

staggered the equivalent of two joist spacings with those of adjacent sueets.
Face Layer: install with long dimension perpendicular to joist length. , ttached to

the base layer. Additionally, face layer end joints are attached to the base layer w
or. center plced 2 inches (51mm) eithe. side of the joint.

those of adjacent sheets.
Fi~ish: The face layer joints must be covered with tape and coated with joint co-n

(2) Lay¢ s of 22 inch (1omm) Type X Gypsum Walinoard
the bottom nange of the joists using 1% inch (32mm) Type V/

drywall screws at 24 inches (610 mm) on center. The end joints of the wallboard must be centered on the bottom flange of the joist and must be

the bottom flange of the joists through the nrst layer using 1% inch

(48mm) Type W drywall screws spaced at 12 inches (305mm) on center. The longitudinal joints of this layer must be offset 24 inches (610mm) from
those of the base layer. The end joints must be centered on the bottom flange of the joists and ofset a minimum of one joist spacing from those of

ith 1%z inch (36mm) Type G drywall screws at 12 inches (305mm)

Vvith Resilient Chennels™ attached as described above except use 1% inch (35mm) and 1% inch (44mm) Type S screws for the base and face layer,
respectively. The end joints of the wallboard must be centered on a resilient channel and | wst be staggered the equivalent of two joist spacings with

pound. Screw heads must also be covered with joint compound

SOUND RATING (w/Resilient Channel)

Components STC lc
Base Assembly with Carpet and Padding H4 68
Base Assembly with 32" (89mm) Insulation 55 46
Base Assembly with additional layer of 35" Sheathing and 94" Insulation 61 50
Base Assembly with Tarkett “Acoustiflor” vinyl and 3%%" Insulation 59 50
Base Assembly with cushioned vinyl, %" Gypsum Concrete and 3%2" Insulation 6/ 51

REFERENCE
BCI® Joists AJS?® Joists

2006/ 2009 IBC® Table 720.1(3) .tem Number 22-1.1/21-1.,
ICC-ES =S:!1356 and APA PR-5201 FR2
Similar to 2010 NBCC Table A-9.10.3.1.B,
Assembly idum_ -4, F9 F11, and F13, 15 F17 and F21.

2006 / 2009 IBC® Table 720.1(%), tem Number 22-1.1/21 1.1
AP~ PR-S2u1 FR2
Similar to 2010 NBCC Table A-9.10.3.1.B,
Assembly Num. F4, F9 F11 and F13, F13 F17 and F21.
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One-Hour Fire Resistance Rated Floor and Roof Assemblies

Two Layers 2" Type C Gypsum Wallboard - BCI® and AJS®Joists

BASE ASSEMBLY

Component Material Specification

Floor Topping [Optional) Valies

Reference sound ratings if applicable

Floor Sheathing [ Min. 23/32 inch (18 mm) Wood Structural Panel
A modified contact construction adhesive must be applied to the top of the joists prior to placing sheathing. The sheets shall be installed with their
long edge perpendicular to the joists with end joists centered over the top flange of joists and staggered one joist spacing with adjacent sheets.
Floor sheathing must be installed per code requirements..

Insulation (Uptional) | Max 9% inch (241 mm) Glass Fiber Insulation
Reference sound ratings if applicable

Structural Members | Min. 9% inch (241mm) Deep Joists

Maximum 24 inch (10 mm) on center spacing. Minimum flange dimensions of 1.z inch (29mm) thick by 1% inch (38mm) wide.

Resilient Channels (Optional) | Min. 0.1 19 inch (0.5mm) Galvanized Resilient Channel

Attached perpendicular to the bottom flange of the joist with 1% inch (32mm) Type S drywall screws. Channels are spaced a maximum of 16 inches
(406mm), 24 inches (610mm) on center when |-joists are spaced a maximum of 16 inches on center.

Ceiling | (2) Layers of 'z inch (13mm) Type C Gypsum Wallboard
L'ase Layer: Install with long dimension perpendicular to joist length. Attached to the bottom fiange of the joists using 1% inch (32mm) Type W
drywall screws at 12 inches (305 mm) on center. The end joints of the wallboard must be centered on the bottom flange of the joist and must be
staggered the equivalent of two joist spacings with those of adjacent sheets.
Face Layer: Install with long dimension perpendicular to joist length. Attached to the bottom flange of the joists through the first layer using 1%z inch
(41mm) Type W drywall screws spaced at 12 inches (305mm) on center on intermediate joists and 6 inches (152mm) on center at end joints. The
longitudinal joints of this layer must be offset 24 inches (610mm) from those of the base layer. The end joints must be centered on the bottom flange
of the joists and offset a minimum of one joist spacing from those of the base layer. Additionally, face layer end joints are attached to the base layer
with 1%z inch (38mm) Type G drywall screws at 8 inches (203mm) on center placed 6 inches (152mm) either side of the joint.
With Resilient Channels: attached as described above except use 1% inch (32mm) and 134 inch (41mm) Type S screws for the base and face layer,
respectively. The end joints of the wallboard must be centered on a resilient channel and must be staggered the equivalent of two joist spacings with
those of adjacent sheets.
Finish: The face layer joints must be covered with tape and coated with joint compound. Screw heads must also be covered with joint compound.

SOUND RATING (w/Resilient Channel)

Components STC lnc
Base Assembly with Carpet and Padding 54 | 68
Base Assembly with 3%2" (89mm) Insulation 55 | 46
Base Assembly with additional layer of 35" Sheathing and 9%4" Insulation 61 50
Base Assembly with Tarkett “Acoustiflor” vinyl and 3%4" Insulation 59 50
Base Assembly with cushioned vinyl, %" Gypsum Concrete and 3%2" Insulation 67 51
REFERENCE
BCI® Joists AJS? Joists
2006 / 2009 IBC® Table 720.1(3), Item Number 22-1.1/21-1.1 2006 / 2009 IBC® Table 720.1(3), ltem Number 22-1.1/21-1.1
ICC-ES ESR 1336 and APA PR-S201 FR2 APA PR-5201 FR2
Similar to 2010 NBCC Table A-910.3.1.B, Similar to 2010 NBCC Table A-910.3.1.B,
Assembly Mum. F4 F9 F11 and F13  F15 F17 and F21. Assembly Num. F4 F9 F11 and F13_ F15 F17 and F21.
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One-Hour Fire Resistance Rated Floor and Roof Assemblies
-
One Layer 35" Type C Gypsum Wallboard - BCI® 60/90 and AJS® Joists

BASE ASSEMBLY
' Material Specification

Component
Varies

Floor Topping (Optional)

Reference sound ratings if applicable
Min. 23/32 inch (18 mm) Wood Structural Panel

Floor Sheathing
A modified contact construction adhesive must be applied to the top of the joists prior to placing sheathing. The sheets shall be installed with their
long edge perpendicular to the joists with end joists centered over the top flange of joists and staggered one joist spacing with adjacent sheets.

Floor sheathing must be installed per code requirements.

Insulation Min. 2 inch (51 mm) Mineral Fiber Insulation, Min. 3.5 pcf

Installed adjacent to the bottom flange of the I-Joist and supported by the 1x4 furring strips.
The ends of the batts must be centered over resilient channels.

Min. 92 inch (241mm) Deep Joists

Structural Members
Maximum 24 inch (610 mm) on center spacing. Minimum flange dimensions of 1% inch (38mm) thick by 1%z inch (38mm) wide.

1x4 (Nominal) Wood Furring Strips

Furring Strips
Centered on the bottom flange of the I-Joist and attached with 1%z inch (38mm) Type W screws at 24 inches (610mm) on center.

Min. 0.019 inch (0.5mm) Galvanized Resilient Channel

Resilient Channels
Attached perpendicular to the bottom flange of the joist with 1% inch (32mm) Type S drywall screws. Channels are spaced a maximum of 16 inches
(406mm), 24 inches (610mm) on center when I-joists are spaced a maximum of 16 inches on center.

Ceiling (1) Layer of % inch (16mm) Type C Gypsum Y/allbourd
Installed with long dimension perpendicular to resilient channels and fastened with minimum 1% inch (29mm) Type S drywall screws at 7 inches

(178 mm) on center. The end joints of the wallboard must be staggered the equivalent of two joist spacings with those of adjacent sheets.
Finish: The face layer joints must be covered with tape and coated with joint compound. Screw heads must also be covered with joint compound.

SOUND RATING (w/Resilient Channel)

Components STC lc
Base Assembly with Carpet and Padding 52 66
Base Assembly with cushioned vinyl, 34" Gypsum Concrete 55 49
Base Assembly with cushioned vinyl, 34" Gypsum Concrete, ¥2" Acousti-Mat |1 58 57
REFERENCE
BCI® Joists AJS?® Joists
2006 / 2009 IBC® Table 720.1(3), ltem Number 23-1.1 | 2006 / 2009 IBC® Table 720.1(3), ltem Number 23-1.1
ICC-ES ESR 1336 and APA PR-S201 FR4 APA PR-S201 FR4
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One-Hour Fire Resistance Rated Floor and Roof Assemblies

One Layer V2" Type C Gypsum Wallboard - BCI® 60/90 and AJS®Joists

BASE ASSEMBLY

Component Material Specification
Floor Topping (Optional) Varies

Reference sound ratings if applicable

Floor Sheathing | Min. 23/32 inch (18 mm) Wood Structural Panel

A modified contact construction adhesive must be applied to the top of the joists prior to placing sheathing. The sheets shall be installed with their
long edge perpendicular to the joists with end joists centered over the top flange of joists and staggered one joist spacing with adjacent sheets.
Floor sheathing must be installed per code reguirements.

Insulation | Min 1 inch (25 mm) Mineral Fiber Insulation, Min. 6 pcf

Installed parallel to the I-Joist between the furring channel and bottom flange. The sides of the insulation must butt against the support clips. The
ends of the batts must be centered over furring channels.

Structural Members | Min. 9%z inch (241mm) Deep Joists

Maximum 24 inch (610 mm) on center spacing. Minimum flange dimensions of 1%z inch (38mm) thick by 2% inch (58mm) wide.

Furring Channel | Min. 0.019 inch (0.5mm) Hat Shaped Galv. Steel Channels

Attached perpendicular to the bottom flange of the I-Joist, spaced a maximum of 24 inches (406mm) on center and doubled at each wallboard end
joint extending to the next joist beyond each joint. The channels must be attached with Simpson Strong-Tie® CSC support clips (or equal) at each
intersection with the joists. Clips must be nailed to the side of the joist bottom flange with one 8d x 1% inch (38mm) long nail.

Ceiling | (1) Layer of 2z inch (13mm) Type C Gypsum Wallboard

Installed with long dimension perpendicular to furring channels and fastened with minimum 1 inch (25mm) Type S drywall screws at 12 inches
(305 mm) on center. The end joints of the wallboard must be staggered the equivalent of two joist spacings with those of adjacent sheets.
Finish: The face layer joints must be covered with tape and coated with joint compound. Screw heads must also be covered with joint compound.

REFERENCE

BCI® 60/90 Joists AJS? Joists

DCA #3 WIJ-1.4 NCA -3 WIJ-1.4
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One-Hour Fire Resistance Rated Floor and Roof Assemblies

One Layer %" Type C Gypsum Wallboard -
BCI® 90 Joists and AJS® 25/30 Joists

BASE ASSEMBLY
Component Material Specification
Floor Topping (Optional) Varies
Floor Sheathing | Min. 23/32 inch (18 mm) Wood Structural Panel

A modified contact construction adhesive must be applied to the top of the joists prior to placing sheathing. The sheets shall be installed with their
long edge perpendicular to the joists with end joists centered over the top flange of joists and staggered one joist spacing with adjacent sheets.
Floor sheathing must be installed per code requirements.

Insulation | Min. 1%z inch (38mm) Mineral Fiber Insulation, Min. 2.8 pcf

Installed adjacent to the bottom flange of the I-Joist and supported by the furring channels.
The ends of the batts shall be centered over resilient channels.

Structural Members | Min. 9% inch (241mm) Deep Joists
Maximum 24 inch (610 mm) on center spacing. Minimum flange dimensions of 1% inch (38mm) thick by 3%z inch (89mm) wide.

Resilient Channels | Min. 0.019 inch (0.5mm) Resilient Channels

Attached perpendicular to the bottom flange of the I-Joist with 134 inch (41mm) Type S drywall screws. Channels are spaced a maximum of
16 inches (406mm) on center and doubled at each wallboard end joint extending to the next joist beyond each joint.

Ceiling | (1) Layer of 3z inch (16mm) Type C Gypsum Wallboard
Installed with long dimension perpendicular to resilient channels and fastened with minimum 1% inch (29mm) Type S drywall screws spaced at
12 inches (305mm) on center on intermediate joists and & inches (203mm) on center at end joints. The end joints of the wallboard must be stag-

gered the equivalent of two joist spacings with those of adjacent sheets.
Finish: The face layer joints must be covered with tape and coated with joint compound. Screw heads must also be covered with joint compound.

SOUND RATING*

Components STC lnc
Base Assembly with cushioned vinyl 51 46
Base Assembly with Carpet and Padding 51 64
Base Assembly with cushioned vinyl, Gypsum Concrete 60 50
Base Assembly with Carpet and Padding, Gypsum Concrete 60 65
REFERENCE
BCI® 90 Joists | AJS?® 25/30 Joists

2006/2009 IBC® Table 720.1(3), ltem Num. 26-1.1/25-1.1

2012 IBC® Table 721.1(3), Item Num. 25-1.1

2010 NBCC Table A-9.10.3.1.B., Assembly Num. F10, F14, and F20

DCA 3, WIJ-1.2

ICC-ES ESR 1336, Figure 5 and APA PR-5201 FR6 | APA PR-5201 FR6

* Sound ratings from the American Wood Council publization Design for Code Acceprance =. Rertrieved from
hutp://lwww.awc.org/publications/DCA/DCA3/DCA3.pdf.
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One-Hour Fire Resistance Rated Floor and Roof Assemblies

One Layer %" Type C Gypsum Wallboard & Strips -
BCI® 90 Joists and AJS® 25/30 Joists

BASE ASSEMBLY

Material Specification

Component
Varies

Floor Topping (Optional)

Reference sound ratings if applicable
| Min. 23/32 inch (18 mm) Wood Structural Panel

Floor Sheathing
A modified contact construction adhesive must be applied to the top of the joists prior to placing sheathing. The sheets shall be installed with their
long edge perpendicular to the joists with end joists centered over the top flange of joists and staggered one joist spacing with adjacent sheets.

Floor sheathing must be installed per code requirements.

Insulation | Min. 1% inch (38mm) Mineral Fiber Insulation, Min. 3.5 pcf

Installed adjacent to the bottom flange of the I-Joist and supported by the furring channels.
The ends of the batts shall be centered over resilient channels.

| Min. 9%z inch (241mm) Deep Joists

Structural Members
Maximum 24 inch (610 mm) on center spacing. Minimum flange dimensions of 1% inch (38mm) thick by 3%z inch (89mm) wide.

Furring Channels | Min. 0.019 inch (0.5mm) Resilient Channels

Attached perpendicular to the bottom flange of the I-Joist with 1% inch (32mm) Type W drywall screws. Channels are spaced a maximum of
16 inches (406mm) on center and doubled at each wallboard end joint extending to the next joist beyond each joint.

2 inch (51mm) wide by 'z inch (13mm) Type C Gypsum Wallboard

Gypsum Strips |
Installed perpendicular to the joists above each end joint of the 32 inch (16mm) gypsum wallboard. The strips are attached with one 1% inch (32mm)

Type W drywall screw at each joist.”

Ceiling | (1) Layer of % inch (16mm) Type C Gypsum Wallboard

Installed with long dimension perpendicular to resilient channels and fastened with minimum 1% inch (29mm) Type S drywall screws spaced at
8 inches (203mm) on center. The end joints of the wallboard must be staggered the equivalent of two joist spacings with those of adjacent sheets.
Finish: The face layer joints must be covered with tape and coated with joint compound. Screw heads must also be covered with joint compound.

SOUND RATING (w/Resilient Channel)

Components ‘ STC lc
Base Assembly with Carpet and Padding 55 62
Base Assembly with cushioned vinyl, %" Gypsum Concrete | 58 45
Base Assembly with cushioned vinyl. Gypsum Concrete, ¥2" Acousti-Mat 11 61 53
REFERENCE
AJS® 25/30 Joists

BCI® 90 Joists

ICC-=S ESR 1336 and APA PR-S201 FRY APA PR-5201 FR7
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Two-Hour Fire Resistance Rated Floor and Roof Assemblies
- = .

Three Layer %&" Type C Gypsum Wallboard - BCI® and AJS® Joists

BASE ASSEMBLY

Component Material Specification

Floor Topping (Optional) Varies

Reference sound ratings if applicable

Floor Sheathing | Min. 23/32 inch (18 mm) Wood Structural Panel

A modified contact construction adhesive must be applied to the top of the joists prior to placing sheathing. The sheets shall be installed with their
long edge perpendicular to the joists with end joists centered over the top flange of joists and staggered one joist spacing with adjacent sheets.
Floor sheathing must be installed per code requirements.

Insulation | Max. 3%z inch (89mm) Unfaced Glass Fiber Insulation
Friction fitted between I-Joists and supported by stay wires spaced 12 inches (305mm) on center along the joist bottom flange.

Structural Members | Min. 9% inch (241mm) Deep Joists
Maximum 24 inch (610 mm) on center spacing. Minimum flange dimensions of 1% inch (29mm) thick by 2 inch (51mm) wide.

Furring Channels | Min. 0.019 inch (0.5mm) Hat Shaped Galv. Steel Channels
Attached perpendicular to the bottom flange of the I-Joist with 13z inch (41mm) Type S drywall screws penetrating through the wallboard base layer

into each joist flange. Channels are spaced a maximum of 16 inches (406mm) on center and doubled at each wallboard end joint extending to the
next joist beyond each joint.

eiling ayer of % inc mm) Type ypsum Wallboar
Ceili 3L % inch (16mm) Type C G Wallboard

Base Layer: Install with long dimension perpendicular to joist length. Attached to the bottom flange of the joists using 1% inch (41mm) Type S
drywall screws at 12 inches (305 mm) on center. The end joints of the wallboard must be centered on the bottom flange of the joist and must be
staggered the equivalent of two joist spacings with those of adjacent sheets.

Middle Layer: attached to furring channels using 1-inch (25mm) Type S drywall screws at 12 inches (305mm) on center with the long dimension
perpendicular to furring channels. End joints must be staggered from end joints of adjacent sheets and end joints on the face layer.

Face Layer: attached to furring channels through the middle layer using 13z inch (41mm) Type S drywall screws spaced at 8 inches (203mm)

on center with long dimension perpendicular to furring channel. End joints must be staggered from end joints of adjacent sheets and staggered
32 inches (813mm) end joints on the middle layer. Edge joints (long dimension) must be o-iset 24 inches (610mm) from those of the middle layer.

Finish: The face layer joints must be covered with tape and coated with joint compound. Screw heads must also be covered with joint compound.

REFERENCE
BCI? Joists AJS? Joists
2006 / 2009 IBC® Table 720.1(3), Item Number 29-1.1/28-1.1 2006 / 2009 IBC® Table 720.1(3), Item Number 29-1.1/28-1.1
ICC-ES ESR 1336 and APA PR-5201 FR3 APA PR-S201 FR8
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One-Hour Fire Resistance Rated Wall Assemblies

One Layer %" Type X Gypsum Wallboard — VERSA-LAM®

BASE ASSEMBLY

Component Material Specification

Structural Members Min. 1%z inch (28mm) X 5z inch (140mm) VERSA-LAM®
Studs spaced no more than 16 inches (406mm) on center.
For prescriptive wall systems VERSA-LAM® may be used as a direct replacement of solid-sawn studs.
For engineered wall systems the axial compressive stress of an individual stud must not exceed the least of the following:
« 525 psi (3620 kPa) (limitation associated with compression perpendicular to grain of VERSA-LAM?® sill plate)
« 0.46F;, where F'is the compression design value parallel to grain, adjusted by all applicable adjustment factors in accordance with the
NDS, including the column stability factor, Cp_

Insulation (Optional) | Varies
Fitted between studs.

Interior Membrane | (1) Layer of % inch (16mm) Type X Gypsum Wallboard

Applied horizontally or vertically with vertical joints over studs. Attached with 2% inch (57mm) Type S or Type W drywall screws spaced 7 inches
(178mm) on center along each stud.

Finish: The gypsum wallboard joints must be covered with tape and coated with joint compound. Screw heads must also be covered with joint
compound.

Exterior Membrane | (1) Layer of % inch (16mm) Type X Gypsum Wallboard

Applied horizontally or vertically with vertical joints over studs. Attached with 2% inch (57mm) Type S or Type W drywall screws spaced 7 inches
(178mm) on center along each stud.

Finish: The gypsum wallboard joints must be covered with tape and coated with joint compound. Screw heads must also be covered with joint
compound.

REFERENCE
VERSA-LAM®

2006/ 2009 IBC® Table 720.1(2), ltem Number 15-1.14

ICC-ES ESR 1040
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One-Hour Fire Resistance Rated Rim Board Assemblies

End Wall Application

1

‘1) hour rated wall
,/ assambly

Boise Cascade—
(1") minimum
rimboard

1YY

(1) hour rated
— floor/ceiling
assembly

—(1) hour rated wall
assembly

(1) hour rated wall
/2){6 min. assembly

Boise Cascade
(1") minimum
rimboard with
(2) layers of

(72") Type (X)
“ypsum Board

T Unrated
——floor/ceiling
assembly

— (1) hour rated wall

L

Notes:

| 2x6 min. assembly

« Rim assembly for fire from inside of structure.

+ (Gypsum wallboard shown on the ceiling is to protect the Rim
Board only; it does not necessarily cause the floor assemoly to

be rated.

« Atftacn 2" Type X to Rim Board witr 1°2" Type W drywall

screws spaced 12" o.c.

+ Attach %" Type X to Rim Board with 2" Tyze W drywall screws

spaced 12" o.c.

+ Provide minimum 1%2" rearing for |-Joist.

e

(1) hour rated wall
/ assembly

Boise Cascade
(1") minimum
rimboard

f (1) hour rated
—floor/ceiling
assembly

(1) hour rated wall
assembly

(1) hour rated wall
,/2)(6 min. assembly

Boise Cascade
(1") minimum
imboard with
(2) layers ot
(72") Type (X)
Gypsum Board

t

T Unrated
— floor/ceiling
assembly
-(1) hour rated wall
2x6 min. assembly

+ Use only fire rated gypsum wallboard. .ype C may be substi-

tuted for Type X.

+ Rim Poard and gypsum wallooard thickness are shown as
minimums. : hicker Rim Board and gypsum wall board may be

substituted.

* Rim board needs to be sized for vertical and lateral load.
- Dstails per APA PR-5201 RB1. Compliance of the iire resis.ance .atea

vonstiuction asse nbies with

applicab.e buiding code 1s the rasponsib-|ty

of the donign professionai o/ record and/or autnority having jusisdiction



F Two-Hour Fire Resistance Rated Rim Board Assemblies
End Wall Application

—_—

f{2} hour rated wa!!

acsembly

Boise Cascade
(1") minimum

rimboard N T

(2) hour rated
foor/cellirg
assembly

‘2) hour rated wa'l
ascembiy

(2) hour rated wall

/ assembly

I(E%oi)se Cascade
") minimum
rimboard y

(2) hour rated
floor/: eiling
assembly

(2) hour rated wall
assembly

[ _—(2) hour rated wall
/'2)(6 min. assembly

?‘oi)se Cascade
") minimum ——
(2) layers of
rimboard with
(¥2") Type (X)
gypsum board

(1) hour rated
floor/ceiling
assembly

2) hour rated wall

2x6 min. assembly

—

[ _—(2) hour rated wall
/2)(6 min. assembly

Boise Cascade
1") minimum
EZ) layers of P g
rimboard with
(2") Type (X)
gypsum board

(1) hour rated
floor/ceiling
assembly

(2) hour rated wall

2x6 min. assembly

Notes:

+ Rim assembly for fire from inside of structure.

* Gypsum wallboard shown on the ceiling is to protect the Rim
Board only; it does not necessarily cause the floor assembly
to be rated.

« Attach 2" Type X to Rim Board with 12" Type W drywall
screws spaced 12" o.c.

« Attach 3£" Type X to Rim Board with 2" Tyne W drywall
screws spaced 12" o.c.

* Pro ide minimum 134" bearing for I-Joist.

» Use only fire rated gypsum wallboard. 1'ype C may be substi-
tuted for Type X.

+ Rim Board and gypsum wallboard thickness are shown as
minimums. Thicker Rim Board and gypsum wall board may
be substituted.

» Rim board needs to be sized for vertical and lateral load.

+ Details per APA PR-S201 RB1. Compliance of the fire-resistance rated
construction assemblies with applicable builuing code is the responsibilit-
of the design professional of record and/or authority having jurisdiction.
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One-Hour Fire Resistance Rated Rim Board Assemblies

Interior Single Wall Application

(1) hour rated wall
#ssembly

|
R

Boise Cascade
—(1") minimum
/ rimboard

ra

1) hour rated T —(1) hour rated
ﬂoor!cilllng floor/zeiling asszmbly
assembly _)'\;; (1) hour rated wall assemol
- e
__/'\,__ (1) hour rated 2"x8"
L wall assembly
d

(12") Type (X) g") minimum

gypsum board, oise Cascade

each side —\ Rimboard

y

= ‘ "
L (A Type (X)
gypsum board ceiling

(2") iype (X) T
gypsum board ceiling

I (1) hour rated 2»6 min.
S _)"/_ L wall assembly

Notes:

+ Rim assembly for fire from either side of wall.

+ GGypsum wallboard shown on the ceiling is to protect the Rim
Board only; it does not necessarily cause the floor assembly to
be rated.

« Attach 2" Type X to Rim Board with 1%2" Type W drywall
screws spaced 12" o.c.

+ Attach %" Type X to Rim Board with 2" Type W drywall screws
spaced 12" o.c.

+ Provide minimum 1%2" bearing for I-Joist.

T T

(1) hour rated wall
v assembly

Boise Cascade
~—(1") minimum
rimboard

| (1) hour rated

(1) hour rated floor/ceiling assembly

floor/ceiling

assembly ‘\—(1) hour rated wall assem|

T T

|— (1) hour rated 2"x6"
| wall assembly

(*2") Type (X) (1") minimum
gypsum board, —Boise Cascade
each side—\ Rimboard

1 X

== ==

il i
(%2") Type (X)— ——(*2") Type (X)
gypsum board ceiling gypsum board ceiling
o

1y,

Use only fire rated gypsum wallboard. Type C may be substi-
tuted for Type X.

Rim Board and gypsum wallboard thickness are shown as
minimums. Thicker Rim Board and gypsum wall board may be
substituted.

When two layers of gypsum wallboard are used_ |-joist end
nails shall be 16d box nails.

Rim board needs to be sized for vertical and lateral load.
Details per APA PR-S201 RB2. Compliance of the --re-resistance rated
construction assemblies with applicable building code is the responsibility
of the design professional of record and/or authority having jurisdiction.

I—{(1) hour rated 2x8 min.
wall assembly




* One-Hour Fire Resistance Rated Rim Board Assemblies

Interior Double Wall Application

T T

— (1) hour rated
| wall assembly

./ (1") minimum
/- Boise Cascade
Rimboard

1 [

— (1) hour rated
floor/ceiling assembly

(1) hour rated
wall assembly

(YY)

(1) hour rated
floor/ceiling assembly -

L— (1) hour rated 2x6 min.
wall assembly

AN el
N T M

2) layers of 1") minimum
2") Type (X) oise Cascade
gypsum board \ Rimboard

AN =
_ -

Unrated —T L Unrated

floor/ceiling assembly floor/ceiling assembly

> (1) hour rated 2x6 min.
-\f‘ wall assembly

¥/

Notes:

+ Rim assembly for fire from either side of wall.

* Gypsum wallboard shown on the ceiling is to protect the Rim
Board only; it does not necessarily cause the floor assembly to
be rated.

« Attach %2" Type X to Rim Board with 1%2" Type W drywall
screws spaced 12" o.c.

« Attach %&" Type X to Rim Board with 2" Type W drywall screws
spaced 12" o.c.

* Provide minimum 134" bearing for |-Joist.

T T

L— (1) hour rated
[ wall assembly
4

1) mi‘:r'.;imun’::i
oise Cascade
/_Rimboard

(1) hour rated
floor/ceiling assembly

(1) hour rated
floor/ceiling assembly

(1) hour rated
wall assembly

— (1) hour rated 2x8 min.
[ wall assembly

AR ol
3L

(2) layers of
(72") Type (X)
gypsum board

(1") minimum
|/~ Boise Cascade
’ Rimboard

Unrated
floor/ceiling assembly

Unrated T
floor/ceiling assembly |

i

(1) hour rated 2x6 min.
wall assembly

Use only fire rated gypsum wallboard. Type C may be substi-
tuted for Type X.

Rim Board and gypsum wallboard thickness are shown as
minimums. Thicker Rim Board and gypsum wall board may be
substituted.

When two layers of gypsum wallboard are used, |-joist end
nails shall be 16d box nails.

Rim board needs to be sized for vertical and lateral load.
Details per APA PR-5201 RB3. Compliance of the fire-resistance rated
construction assemblies with applicable building code is the responsibility
of the design professional of record and/or authority having jurisdiction.



Two-Hour Fire Resistance Rated Rim Board Assemblies

Interior Double Wall Application

—(2) hour rated wall
,/ assembly

Boise Cascade
(1") minimum

rimboard N T

(2) hour rated
—floor/ceiling
assembly

(2) hour rated wall
assembly

T

2) hour rated wall
/ x6 min. assembly

Boise Cascade
(1") minimum ——_
(2) layers of
rimboard with

(72") Type (X)
gypsum board

.

T (1) hour rated
— floor/ceiling
assembly
—(2) hour rated wall
2x6 min. assembly

Notes:

Rim assembly for fire from either side of wall.

Gypsum wallboard shown on the ceiling is to protect the Rim
Board only; it does not necessarily cause the floor assembly to
be rated.

Attach 2" Type X to Rim Board with 1'2" Type W drywall
screws spaced 12" o.c.

Attach %" Type X to Rim Board with 2" Type W drywall screws
spaced 12" o.c.

Provide minimum 1%4" bearing for |-Joist.

T

——

(2) hour rated wall
assembly

Boise Cascade
(1") minimum
rimboard L

L (2) hour rated
floor/ceiling
assembly

(2) hour rated wall

assembly

—_—

(2) hour rated wall
/ 2x6 min. assembly

Boise Cascade
(1") minimum =
(2) layers of
rimboard with
(“2") Type (X)
gypsum board

(1) hour rated
floor/ceiling
assembly
—(2) hour rated wall

2x6 min. assembly

Use only fire rated gypsum wallboard. Type C may be substi-
tuted for Type X.

+ Rim Board and gypsum wallboard thickness are shown as

minimums. Thicker Rim Board and gypsum wall board may be
substituted.

When two layers of gypsum wallboard are used, I-joist end
nails shall be 16d box nails.

+ Rim board needs to be sized for vertical and lateral load.
+ Details per APA PR-3201 RB3. Compliance of the fire-resistance rated

construction assemblies with applicable building code is the responsibility
of the design professional of record and/or authority having jurisdiction.
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Sprinkler systems provide reliable and effective
suppression ajainst fire. Though typically used in
commercial-tyge buildings, sprinkler systems are also
being installed i.i residential construction. Consult with the
local building ufficial for furtner inturmation un sprinkler
requirements. The details shown on pages 20-23 refer
to the prozer connection of commercial sprinkler pipe to
Boise Cascade |-Joists. Connections to VERSA-LAM®
and BOISE GLULAM® beams are similar to those used
with solid-sawn lumber. Sprinkler pipe may also be
routed through webs of Boise Cascade I-Joists; please
refer to the specific joist’s hole chart on pages 24-25.

The weight of water-filled
sprinkler pipe shall be added

Water-Filled

Sgrinkler Attachments
M

Commergial Sprinkleripe Weights

Brackets, fixtures, and hanyers show:: in the sprinkler
attachment details are referenced to the National Fire
Protection Association (NPFA), an international, non-
profit organization who publishes fire code and standards
recognized worldwide.

The following details may be used for residential sprinklers
but it should be noted that residential systems typically
use much lighter and smaller pipe. The 2" diameter and
smaller pipes used in residential sprinnler systems may
bear directly on the joist web when routed through web
holes. Residential sprinkler attachment details are shown
on page 23.

Sprinkler Pipe Weight

to the dead load of the joist or Schedule #40 Steel Pipe Schedule #10 Steel Pipe
beam design. The following Pipe Size Total Weight Pipe Size Total Weight
tables provide weights of typical [diameter - in] [Ib/ft] [diameter - in] [Ib/t]
commercial sprinkler pipe. 1 2.1 1.25 25
L5 o 15 3.0
2 5.1
25 7.9 2 4.2
3 10.8 25 5.9
3.5 13.4 3 79
4 16.3 " o
5 233 .
6 315 6 23.0

Sprinkler Attachment Details FS01 -FS03

Two Screw Ceiling Flange

9, Two Screw Ceiling Flange

2" Maximum Pipe Size
> =
Boise Cascade |-joist ——»

(2) screw ceiling plate
3he" x 114" lag screws

NFPA- approved
fixture a..d bracket \
+ Attach the sprinkler apparatus as shown.

2" max diameter pipe
+  Pre-drill pilot holes for lag screws.

+ The sprinkler apparatus including the hanger, brackets, hanger
rod pipe, clamps, nuts, bolts, washer., lag screws, wood screws
anu installation shall pe per the current provisions o. the NFTA
13, 132, 13R or the authority havin unsdiction.

+ The desijn of the Boise Cascade I-Joist system shall also
include the weight ot the piping system and temporary loading.

Side Beam Bracket

-1 Side Beam Bracket
272" Maximum Pipe Size

Boize Cascade lHoist

2"%6"x18" blocl
DF or SP #2 or bir

%" diameter
machine bolt with
nut and washer

NFPA aé)grmred
fixture and bracket
2'%" max diamster pipe
+ Attach the sprinkler apparatus as shown.

+ The sprinkler apparatus including the hanger, brackets, hanger
rod, pipe, clamps, nuts, bolts, washers lag screws wood
screws an | jnstallation shall be per the current provisions of
NFPA 135, 13D, 13R or the authority haviny jurisdiction

+ The desiyn of the Boise Cascade 1 joist system shall also
include the weight of the piping system and temporary loadin, .
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Eye Rod Hanger

“ Eye Rod Hanger

3%" Maximum Pipe Size

Boize Cascade |-oist
2"x6" block DF or SP
#2 or bir grain
oriented vertical

%" diameter

machine bold with

nut and washer

NFPA aé:proved
fixture and pracket

;" min
|

3%" max diameter pipe

+ Attach the sprinkler apparatus as shown.

+ The sprinkler apparatus including the hanger, brackets, hanger
rod, pipe, clamps, nuts, bolts, washers, lag screws, wood
screws and installation shall be per the current provisions of
NFPA 13, 13D, 13R or the authorit having jurisdiction.

+ The design of the Boise Cascade |-joist system shall also
include the weight of the piping system and temporary loading.

I-Joist Hanger

@, 1-Joist Hanger

4" Maximum Pipe Size

Boize Cascade lHoist —

Proper sized
I—Joisﬁ:racket\
NFPA approved

« Attach the sprinkler apparatus as shown. %ES{',S
+ The sprinkler appa atus inzluding | e hanjer
wra_kets. ha ‘ger «d pipe, c.amps, nuts wolts
washers .a, screws  ood screws anu installation
shall Le pei the _urrent provisions o, the NFFA :2 4" max dia.
.30 13k or the authorit; having jurisdiction pipe

+ The design of the toise Lascade .- oist system shall
also include the weight of the piping system and
ternporary loading.

Inverted U Hanger

™ Ir.verted U Har.ger

4" Maximum Pipe Size

Boise C
oise asIc_:i%{lisetl
4" max diameter
pipe

NFPA apﬁ;?'\é%{;

(2) ¥2" machine bolts
ashers
nd nuts

2"x6"x18" block DF
or SP #2 or bir

+ Attach the sprinkler apparatus as shown.

+ The sprinkler apparatus includin - the hanger, Lrackets,
hanger rod, pipe, clam ps, nuts, bolts, washers, la
screiws, wond screws and installation shall pe per
current provisions o the NFL.A 13, 13D, 13. . orthe
authority havin: - jurisdiction.

The design of the woise “ascade lHoist system shall
also include the weirht of the piping system and
temporary loading.

Sprinkler Attachment Details FS04 -FS11

Eye Rod Hanger

" Eye Rod Hanger

3%" Maximum Pipe Size

Boise Cascade
I-joist _\ |=—— 48" max ——|

(4) 16d
common

nails
each end

W 3 lag
MFPA approved
fixture

314" max diameter pipe

« Attach th. sprinkler ap.aratus as showmn.

= The s.rinkler apparat .: inz1 ding the hanger wrac..ets, hanyer rod pipe, clamps, n t. bol.
Wasi~r, ag screws, wood screws and installation shali b~ per the current provi-ions o.
Mi-PA 13, 152, 1.R or the authority having ; risdiction.

1he design o1 the Boi_e r;ascac e |-joist sy=tem shall also inc.. de the weiyat of Z..e piping
»yst.m and temporary loading

Pre-arill pilot hole 1orag -crew, allow or proper clearance from the lag to the betiom oi the
blockina. 234 for branch lines ana 3" for main lines.

U Hanger

™ J Hauger

4" Maximum Pipe Size

Boize Caﬁcj%?s‘ci‘

2"%6"x18" block DF
or SP#2 or btr

Boic, Washars

rs
and nuts

NFPA apﬁér'cr:'\é%{;

R
« Attach the sprinkler apparatus as shown. :

+ The sprinkler apparatus i-c.ading the hanzer prackets
haner rou, pipe, clamps, fwuts, b-lts. wa rers, lag
screfws W, -d: crews anu installati- - shall Le perthe
cuent provisions  fthe “IFPA13, 13D, 13r 1 the
authority havng jurisdiction.

+ The oesign of the ."oise Cascads [-)oist system shall
aiso include the weight f the piping system and
temporary loaging.

U Hanger

U Hanger
4" Maximum Pipe Size

B ice
Cas@%ﬁe
I-joist

cbimen

nail
each ena

| -—— 48" max —|

4" max diamster pipe

.

Attach the sprinkler apparatus a- -h-wn
g pring'er aﬁggralu i1c!udin§ -2 hanger, bra

.

e.s ..a1gerrod pipe clamp.. 1.uts
voits, w. shers, Tag screws, vuud scre 15 dnd inst| Son _shg_ﬁ ne eFRne Current
ro isions o' fue NFP~ 130 130, 100 or tue ~udhority having junsdiction.
« The design of .he Boise Cascade joist system shaﬁ also include the .seight of the
iping syStem and temporary loading
+ "re drill pilot hole fer lag scre |, allow for prope: clearance :rom the lag to the bot.om of
the blncring, <¥2" 1or vranch lines ana 5 for main lines




Sprinkler Attachment Details FS12 -FS17

U Hanger

Inverted U Hanger

4" Maximum Pipe Size

[+—— 48" max—|

4" max
(2)¥"x 3" lag  diameter pipe

« Attach the sprinkler apparatus as shown.
. 'tl)hﬁasprinkder aplparalus i..clud_ng the hange‘r1 .bratclﬁeis hah.gﬁr rod, pipe clampts. nuts
- sherg, la s re s ews and installatjo:: shall ze & CuMme:.

pru\rls‘i';ﬁs of the ﬁﬁpﬂ %s 1”3U, 1 ﬁ ur the 'u{l'mnt, aving Junsujrc;etiun

+ The "esign of the Jvise ,asc?de 1 joist sestem shall also :nciude the weight o, the
piping syStem ard ten.porar, oadzrfg
Pre-drill p-lut hole yor Jag screw allow igr pruper. clearance irom the lag to tue botto.r f

the bodﬁ:’.g. E?/zﬁ for Lrgn&‘mres ard g .%;j%ain ines. gtotr '

U Hanger

U ifanger

6" Maximum Pipe Size

%g%"maﬁin —
Its per bloc
with wagshers
and nuts
?[')' 6"x18" block P "
or SP or bir approved 6 max
ure diameter pipe

Attach the sprinkler apparatus as shown.
The sprinkler apparatus including the hanger, prackets, hanger rod, pipe, clamps, nuts,

..

e current

bolts, hers, | \ d i |atjion shall
p?oﬁsigﬁg of tea'gFSﬁRa% %%? 1§ﬂeg¥5lhaenatlnrﬁé?ilty Oalai%gagur?g cquron.
The design of the Boise Casc?de Iﬁjoist system shall also include the weight of the
Elpll"l system and temporary loading.

re-drill pilot hole for lag screw, allow for Froper. clearance from the lag to the bottom of
the blocking, =7 " for branch lines and 3" for main lines.

.

.

Inverted U Hanger

» Pipe Strap

6" Maximum Pipe Size

cbimen

nail
each en
4x E; g

or btr
(2) #&" machin 7
bl et
and nuts NFPA

2'x6"x13" block apﬁroved 6" max
DF or SP or bir anger pipe

.

Attach the sprinkler apparatus as shown.

The sprinkler apparatus inclu.ing the hanger, Lracke:s hapger rod. pipe. clamps, nuts
o-lts aslﬂersﬂg" S revs Il_\fu\Ji]__SCreun’S gn:' |lf15t‘. m‘?un sﬂgﬁ uep eF e current
Elj_rn‘rlsmns wFthe §-PA13 120 i2R or the authort, haing ;uristiction.
he design of the Soise Casc?de | 'yuist 5 stem shall also ‘nclude the we.ght o the
wpiping syStem anu tesnpcrar [u dlrfg -

Pre-drill plo: hole fur Jay screw. #llow for proper clearance from the lag to the ootiom of

the boc.ﬁng:  for rgns&?;es and ,"E: ﬁ‘lain ﬁ’nes. 9

.

.

Pipe Strap

« Attach the sprinkler apparatus as shown.

The
piping syStem and temporary’

des;gg of the Boise Casc

 allow fi

mtﬂg&ﬁ#ﬁt 5%9' Fgrr argnsﬁ?r‘{'es and

'!b'lgle sprinkﬂer aplparalus including the hange‘ri bralgjklets: haﬂgjlarb rod, pﬁe :
Brovisions of the NEEA 15 1415 SR r 32 SUBRoRty having ursdicton. ="
ﬁ)da%ﬂgist system shall also include the weight of the

Pipe St.ap

4" Maximum Pipe Size

|—— 48" max—|

(2)¥"x3"lag  diameter pipe

clamps, nuts,

g[ Pﬂr;]ﬁ%glﬁﬁg?ce from the lag to the bottom of

.

.

b g hers "o
p?ohﬁsioﬁs r‘?fr the

S NS

T

+ Thz uesiggn of tne Boize Cascade
pipiny sy-tem anu tel..porary loauirg
Pre arill pilot holz ;or lag scre.., allow ‘cr proper clearance from the lag to the bettom of

.

Inverted U Hanger

o B SETZ 3.0 histallztio
12D, 12k, or the autiority bavi
|r;ui51 system chell also include the wzight o. the
irg

Attach the sprinkler apparatus . s chaw..
I springe 3...r_tus i cluding the ha..ye  prackets nanger rad, piﬁle clamps. ..uts
1 ef the
.

%

wiverted U Hanger
6" Maximum Pipe Size

comm

or bir
i seging
withpusad';hers
and nuts NFPA o
approve 6" max

?D]‘éao}r(gp Elr % fixture pipe

sral ge .urrent

jurisdich

=1
w

the bioc-ing, 22" for branch .ines and 5" for main lines.

Seismic Bracing

_’ A Y]Dea. 16d nails, clinched

% {10) ea.
16d nails,

2z #2 or bir

Boise
Cascade
|-joist > A

1) Glue all contact surfaces with floor
adhesive.

2) Allowabl. logcs ~hown repr_s=. t
anly the c..asty of the ooi=e
C.scade -oists for sprind_-
hiny_r appara us i an

Seismic Bracing Lietail tor

rorves Parallel tu
w0ise L-scaa. 1-juists
+—— Boise

Cascade
|-joist

clinched Gap,
1" min.
2x6
stiffener Bracing
parallel
with joist
Gap, Piping
17 min. |

Aulowsble Horizontal Seismic Forces (lbs.)

Angle to Vertical @

cennections, sonsultwacufaciue
-~ applicable version ot M. Pr. 10

30°

440

620 TEO




Sprinkler Attachment Details FS18 -FS21

Seismic Bracing

» Seismic Bracing Deiail for
Forces Parail:l or Pzrpsndicuia
to Boi. e Ca_cad= -s013t.
for Pipe Bracing

Boise Cascade |-Joist

Motch 4x10 around joist flange,
lzave 1/8° gap as shown (sim)

(4) 2a. 8d commaon staggered

1
Floor sheathing —I

(8) =a. 10d per side
commeon nails, attach

See Boise Cascade
I-Joist hole chart

”—-_-QXICI—I

a i shown, stagyer fu ////
limit splitting. 7 4
+
4
,;o T Alternste sttschment
/// method, attach per NFPA
/j//
L
L
11 Swe sl coms e surfaues with fioo, adhesive. Anowzble Honzordtal Scismic Furces (Ibs.)
2) loads shown rep: only the -
capacity of the oise Csscade -Jo.sts, for Angle To Vertical a
ser.nsler Nanger pparstus capaciies and 30° [ 457 ] BO°
connectons cons It manufacture or applica_le
-ersion of hori, 3 390 | 600 | 600

Blocking Attachment to Joist

" Blocking Attachment to Joist
Hanger Attachment Varies

6" Maximum Pipe Size

Boi
Ca c‘QﬁS‘\ |+—— 24" max—
-oist L

(4) 16d common nails
each end

4x6 DF or SP #2 or bir

(2) 3/8" machine bolts
per block with washers
and nuts

2"x6"x18" block:
DF or SP#2 or btr
NFPA approved hanger
6" max pipe
+ Attach the sprinkler apparatus as shown.
= Th inkl tus including the h h d, pipe, cl , nuts,
o a0 e Sad nclallaton 2hdl be per B CArehe "
[.I)_;?wsmns of the NFPA 13, 13D, 13R or the autherity having jurisdiction.
+ The design of the Boise Cascade |joist system shall also include the weight of the
Blplné;_system and temporary loading.
= Pre-dii

Il pilot hole for lag screw, allow for proper clearance from the lag to the bottom of
the blocking.

For additional Boise Cascade I-Joist fire sprinkler attach.nent details, please contact Boise Cascade EWP engineering.

Resi .

Residential Construction
Stand-off Hanger for CPVC Pipe

- Residential Construction
Stand-off Hanger for CPVC Pipe

B A
(% ~ ) L
] B ‘:7
24" & 1" CPVC pipe

Hanger / Restrainer

Install fire sprinkler
system per current
edition of NFPA 13
Hanger / Restrainer

Boise Cascade |-Joist

Fire sprinkler piping

lls I

Residential Construction
Perpendicular to Joists for CPVC Pipe

7 Residential Construction
Perpendicular to Joists for CPVC Pipe

%" & 1" CPVC pipe bearing on web,
no blocking required

Hanger / Restrainer

Install fire sprinkler
system per current
[ edition of NFPA 13

\ Boize Cascade |-Joist

Fire sprinkler piping

Hanger / Restrainer —~—

Contact CPVC pipe manutacturer regarcing instailation and contact compatib.ity information

« UNITED STATES Fire Design and Instal:ati-n Guide - MTP-7050 Pey !

Uil




BCI® Joist Hole Location & Sizing

BC.® Joists are manufaciured with 12" round p- rforatad knockouis i- the web at approximately 12" on center

D

(see table below)

Minimum spacing = 2x g-eatest dimen-ion
flaryest hole (knockouts exempt)

D

(see table below)

DO NOT
cu: or notch
fanze

2

O—— ]

AN
%‘_6"_- |

Minimum distance from support, listed in table below, is required for all holes grea‘er than 1'/,"

No holes (except knockouts)
allowed in bearing zonas

‘?.
L

A1z vound hole ..y be

cut anywhese In the web.

Provide at least 3" of

clearance from other holes.

T 7
]

Do not cut holes
larger than 172"
ro ind in cantlevers.

DISTANCE (D) RLINE OF THE HOLE
tound Hoie Diameter ] 2 3 4 5 6 7 8 [ & | 10 | 1 12 | 13 | 14 | 15
Zectangular Hole Sid. [in] - - - 3 5 7 - - - - - - - -
e |10 T | 18 | 24 | 217 5T
Any
ﬂ“/:l s[gﬂa]n 12 1\ 0" 1I_: n 2‘_?" 3I_6II 4‘_5" :’I_4II
Joist . 10" 2" 35" 48" SR
Round Hole Diameter fin] 2 3 4 5 6 7 8 | &, | 10 | 1 12 | 13 | 14 | 15
Rectangular Hole Side [in] - - - 2 & 5 T 8 - - - - - -
B 1\_0" 1 1 I_1 n | 1‘—6" 1 2|_0II | 2‘ 5" 1 2I_1 1 n | 3\_5" 1 ‘jl_1 DII |
Any o | 1O T 23 | 307 | 38 | 45 | 5 | 59
S Span
: [ﬂ] g 1" o 2 q" 3o POy 411" 510" &-10" 78"
Joist
PP - I R T SO L B BV L O
Round Hoie Diameter i 2 3 4 5 6 7 g 87, 10 11 12 13 14 15
Rectangular Hole Side [in’ - - - - 2 3 5 6 8 2 - - - -
¢ 100 T 120 120 Te T 27 29§53 58
o 1O T 12t 23 241 s 4 4400 56
An
1an s[gﬂa]n 16 1\_0" 1 I_1 n 1\_3" 2I_2II 3\_0" 3I_1 DII 4‘_0" 5I_6II t;'l 6" ? I_4II
Jost -2 10" 14" 17 2 g g 410" 511" 310" 8-1" [
LT T A 3 4 B0 T 3E ve 10
Found Hoie Diameter [in] 2 3 4 5 6 7 8 8, 10 1 12 13 14 15
Rectangular Hole Side [in_ - - - - - 2 3 5 6 8 9 10 - -
g O T 120 T2 13 A3 P71t 2 2.9 g2 g
) 10 T 12 12 TF g 2. 241 g7 420 49 54
ny
o S[tha]n 16 1\_0" .1 |_1 " 1\_2" .1 |_2|| 1\_?" 2|_5|l 31 2" 3|_1 D:l 4\_9" 5I_?II E‘—4" (:_2“
Jost 2 1-0" 1-1" 12" 12" 20" 30" 40" 210" 5 11" 511" 11t &- ¢
W 1O T T2 A 25 Fat A0 3107 (2 b’ 96 LG
Round Hoie Diameter fin] 2 3 4 5 6 7 8 [ & | 10 | 1 12 | 13 | 14 | 15
Rectangular Hole Side [in, |~ - - - - - - 2 3 5 € T ¢ |10
| B 11 0" .1._1|| 11_2" .1|_2|| 11_5" .1|_11|| 2\_4" 2-_gu 3\_3" ‘jl gu 4\ 2" 4| -8“ 5\ .1" 5‘-!“
o | 1 11_0" .1|_1 " 11_2" .1|_4|| 11 .1.1" 2|_?u 3\_2" 3| '8“ 4\_5" ‘jI_DII 5\_?" al_su E‘-1 0" ?|_5u
o | S[F;?]“ 20 1\_0" .1|_1 n 1\_2" [ 8“ 2\_5" 3:_3“ 41 Orr 4 -8” 5\ 5" d|_3u T—O" —Ilpu gu 8‘—| " 9| 4“
JOISt 24 1\_0" 1 I_1 n 1\_2" T 2I_0II T 2‘ .1 .1 " T 3I_1 DII T 4‘_9" T 5I_?II T 6‘ ?" T r|_6II T 8\__ " T €|_4|| T 1‘ 1_3" T 1 1 I_2II
I 25 T 1\_0" 1 I_1 n |_ [ T 2|_5II T 3\ 5" T 4I_6II T 5\_?" T dl_6ll T N 1_9" T c;._gll T 91_1 \J" T 1 UI_1 1 " T 12\_0" T 1 3I_1 n
Round Hole Diameter i 2 3 4 5 6 7 g 87, 10 11 12 13 14 15
Rectangular Hole Side [in, - - - - - - - 2 = 5 6 7 8 10
p TO T 120 T2 13 46 1 25 . 32§70 34T 45 49
. o 1O T 12tz e 240 200 3 58 42 49 53 510" g4
sl® S[F;?]“ 20 10" 14" 11 qrom 191" 3 310" 47 53" 541" 3o T 3
e 10 T 120 16 24 3 34T 47 B8 S4 T2 A 89 e
g 100 T 120 T e 38 A7 EE €6 v 8w eF U3 112

[ws]

de EWP - UNITED STA

sign and Insta

Do
cut in web area
as specified ol
S
Ay

+ Select a table row based on
uist Gepth and tne actual jost
span rounded up 10 tne s earest
table span. Scan auross tne row
to the owmn heaged by the
apprapnace rounda I ale ¢ iameter
or rectangular hole side. Use
the lonyest side oi a rectangular
heole. The table value s the
closest that the centeriine of the
hole may be to the centeiline of
the ncarest support.

The entira +'eb may be cut out.
DO -.0T cut the flanges H I==
apply to either single or multiple
Joists .n repet.tive member
cond:tions.

+ Fo. multiple holes, the amount
of uncut web between holes
must e ual at least tw.ce the
diameter (or longest side; of the
laryest hole.

W'," round knockolits in the web
may be removed by using a
short piece of metal pipe and
hamme:.

{icies may be pusitioned
vertically anywhere in the web.
The joist may be set with the
1% " knockout holes turned
erther u. or down

This table was designed to
apply to the design conditions
coveied by tables elsewhere
in this publication. Use the BC
CALC® software to check other
hole sizes or holes under other
design conditions. It may be
possible to exceed the limita-
tions of this table by analyzing
a specific application with the
BC CALC® software.

ation Guide - M




AJS® Joist Hole Location & Sizing

AJS® Joists are manufactured with 1'/2" round perforated knockouts in the web at approximately 12" on center

Minimum spacing = =4 grea.est dimensi-n

KA

Minimum distance from support

No holes (except knockouts)
allowed in bearing zones

A 174" rosad hole .nay be

cu. a-ywhere in the web
Biovide at weas: 5~ of
clearance 1.0m oL. #r holes.

D LT largest hole (k.-ockouts e mn,.i) D N NOT P
(see table below) (see table below) cu[ﬂ:;rnn:tch .
: =
< y =
e A3
. O— [ o T s
‘ ey i
N T T
q—a-_—{ ll_ & & / r

Do not cut holes
larger than 134"
round in cantilevers.

, listed in table below, is required for all holes greater than 112"

AJS® JOISTS ONLY -
Round Hole Diameter [in] | 2 3 4 5 6 64 8 57, 9 10 1 12 3
Rectangulzr Hole Sid~ f.n} - - 2 4 [} 6 - - - - -
An, 8 | 2w3" | e | JS1m | 3e" | 40 0
14" SE{J‘” 12 3= | 40" | 487 | 4 | 8.0 | 6-
Jost e 16 | 46" | 55" | 6-3" | 71" | 8-0 | §-0
Round Hoie Diameter [in] 2 3 4 5 6 6% 7 8 87y 9 10 1 12 i3
Rectangular Hoie Sid- pinj - - 2 5 4 5 - 8 - - - -
) e A B B e | B e e e - A
AP ! Span | 12 L2kt 3het | 40 47 410" 51 58" -5
J.fst [t | 16 | 32" | ¥nt 48 | 94" | 61" | 66" | 610" | T 8-
20 40" 4t et LS9 T 8" LU CTRT 100
fsund Hu'e Diameter pinj 2 3 4 5 6 6% 7 8 87y 9 10 1 12 13
Rectaryula - Hole Side [in, - - - - 2 3 3 5 ] 3] 8 9 - -
] L e B T AN~ S S S L U A B R A
Any 12 18" 2.." 2% R I A I [ S ot B | R B
# S[%an 16 2-3" 2-mt o 3er 42t 410" 5t BRT Bt w9 T4 8o
Joist L L I L e O B b A A - S - S A
24 35T 44 SLooekyr o Ty gt og2n oy 100t 10 1t 120
Round Hole Diameter [in] 2 3 4 5 ] 6% 7 8 87, 9 10 1 12 13
Rectangular Hole Sidz [in] - - - - - 2 3 5 5 ] ] 9 10
g 10 14 14" o2 ke 2het o 2'gt et 3t 34 I-gm 3
Any L A 1 b e e R I I N A o A o L S - B
s S[%?n 1% 17 D A s L1 S - | - B s A - LY A
Jnist L I . 2t A -1 A 5 A o S I A A ¢ ALY A" - S R S A B L
24 2432 4t 41" 540" 83" et Tt 8k3t o ekst gk3to 102" 110t 1110
Round Hole Diameter [in] | 3 4 5 6 6% | 7 8 | 8l 9 10 1n | 12 13
Rectanguiar Hoe S.de jin, - - - - - - - 2 3 3 5 6 7 9
8 -0 L e o e s - B A A - et A B A e A [V
Lo L e e e A A - e S S s A A B S B S s L
AJSE sran 16 | 1-0" B A . O et - A~ S 5 S 1 A A
o fi] L e B B e e B S = LV St 0 A A B - A - B
24 10 B L A L O s S O e A S T - I [V R N A
S e B B B ot - O s A A - A - SR e LV b A A B
Round Hole Diameter [in] 2 3 4 5 6 6% 7 8 87, 9 10 1 12 13
Rectangular Hole Side [in] - - - - - - - - 2 2 3 5 [i] 7
g | 10" L I o o O e N N - A A A A A S At A A S
- 12 | 10" A A e o A e s L e e e s A
ajge | Span 16 | 1-0" B L B o A e I A R - 5 S & -
4, [f] 20 10" B T A O o s O - R o [ - A B - o
24 10 B I B o e S N+ o 5 s A A I - 0 AL & A (1
O T e e I e [ o A A | B A A - = [V R N
Round Hole Diameter [in] 2 3 4 5 6 6% 7 8 87, 9 10 1 12 13
Rectangular Hole Side [in] - - - - - - - - - - 2 3 5 6
10 | 10" A T T O O O e - I e
n 14 | 10" L LA A A e S I A A A A B A e L A A L1
AJSE | Span g | 10" 1" B e o L I b I s b - R B B A B e A I & A A B
25, [f] 2 | 10 1" A I O e L A S A I e I - R - T A L L - A
: 26 | 10" 1" B B O A I L I S 52" | g1 | 71t 80" | 90"
L e O O A I Y 33" | 39" | 410" | 510" 80" | T | gkt | gkt | 104
Round Hole Diameter [in] 2 3 4 5 6% 7 8 87, 9 10 1 12 13
Rectangular Hole Side [in] - - - - - - - - - - - 2 3 4
10 10" L e A A o S A It A A - I [ A A At B A (1
s 14 10" 1" A e A | A LA A S | R N
ajge Span 8 1:—0" 12 12 3" 1'-3:' AT A 2:-8" 3= 3t 48 5:—2“
254, fi] I VR B R R T A e R e T A
28 10" B A o o e | -t LN S A5 - o A A A
L e e e e S O S e T e e B e A i R A A -
Boise Cascade EWP = UNITED STATES Fire Design and Inst+.aii -n wJide = MTP-, 450 Rev. 10.20

L
DO
cutin web area
as specified g
'\

+ Select a table row based on
joist depth and the actual joist
span rounded up to the nearest
table span. _can across the row
to the c.'umn h.-aded by tha
app.opriate .ound hoe d.ametr,
or “ecta yuia- hoe sde. Us-
the lon_est sid- of a ~ectang ular
hoie. 1h table va'ue sth-
cluszst that th- ce. tzriine ol the
hoie ma, be to the centerlne o
the n=arzst support

* 1he entrz web nay be cat out.
DO NUT cu the Taie3. Holes
applv to sither single or .aultiple
joists in repetitive membe:
conditions.

« i-or .oultiple holes, the ainount
of uncut web betw=en ho'es
must equal at 'east twice the
diameter (or lungest side) of the
largest hole

* 14" round nnockouts in the web
may be removed by using a
short piece of nietal pipe and
hammer.

» Ho:es may be positionad verti-
cally anywhere in the web. The
joist may be set with the 12
knockout holes turned either up
or down.

» This table was designad to
apply to the desi_ n conditions
covered by tables elsewhera
in this publication. Use the
B CALC? software to check
other hole si :es or holes under
other design conditions. It may
be possihle to exceed the linita-
tions of this table by analyzing
a specific application with the
BC CALC?® software.



* Calculated Fire Resistance

VERSA-LAM® and BOISE GLULAM® beams znd columns
may be used as exposed members in fire resistance rated
construction. The 2239 IBC references Chapter 16 of the
Nationa: Design 3pecification for Woou Constriiction §NDS)
for exposed wood member design procedures. Calcuiation
procedures in Chapter 16 of the NDS ensure wood members
are of sufficient size and capacity to carry the applied loads
when ad;usted for fire exposure. Adjustment of member
carrying capacity is based upon the charring that occurs on
the outside of a wood beam or column exposed to heat and
flame.

Char is the residue created from the combustion of wood.
Charring forms a self-insulating surface layer, which
protects the wood fiber within from higher temperatures.
Thus, the inner section of a beam or column retains its
structural properties during a fire. VCRSA-LAM® and BOISE
GLULAM?® beams have an equivalent char rate to that of
commonly accepted solid sawn timber oi approximately

1%z inches per hour. A char rate allows for the calculated fire
resistance of a beam or column, since an uncharred cross-
section can be estimated for a specified fire duration.

Chapter 16 of the NDS provides an effective char layer
thickness for fire resistance calculations. The char layer
thickness is based upon a char rate of 1%z inches per hour
plus an additional thicvness that accounts for heat damage
at char/wood boundary. The remaining dimensions are then
used to calculate section properties.

Fire Resistance Rating | Effective Char Layer Thickness

[hr] a,. [in]
1 1.8
1/2 25
2 3.2

Calculated Fire Resistance — VERSA-LAM®

VERSA-LAM® may be utilized in structures where component fire resistance is required due to its equivalent char rate to
solid sawn lumber. The following is a floor beam design example following design procedures in chapter 16 of the NDS:

Problem:

AT7"x 14" VERSA-LAM® 2.5 3107 beam is specified in a floor

application. Will the beam be adequate for a one hour fire resistance if

exposed on three sides? Design loading is as follows:
+  Span Length: 24'-0" (simple span)
* Floor Live Load: 50 psf, Floor Dead Load: 12 psf
+  Tributary Area Width: 12'-0"

Solution:

Step 1: Ceteimine allowable moment capacity aftei one houi fire

expusure

Since the beam is exposed on three sides, bﬁre = 3.4" and c!ﬂre =12.2".

The resulting section properties are:

- Area (A )=b, d._=415in?

* Section Modulus (S, ) =b, _*d. /6 =84.3in’

Pzr NDS, the average bending strength may be used in fire design.
Thus, the allowable bending stress is multiplied by a 2.85 fact. u.

Since laterai support /s assumed to be maintair.ed uring the iire, oniy
the depth factor (C,) shail be apphed. The dw.pth tactor is calculated

i 'sing the origiaal beam depth.
+ Allowable Moment = 2.85"F' *C*S, =

fire

2.85*3100%(12/14)"9*84.3 = 61,012 Ib*ft

Step 2: Determii.e Actuai Momer.t

-—p = 7" -
8char = 1.8"—=—> bjire = 3.4" f+—>t-a, = 1.8"
L y
die = 12.2"
D=14"
3
'
8char = 1.8"
¥ i

+ Actual Moment = w*L?%/3 = (50+12)*12*24%/8 = 53,568 Ib*ft
Actual Moment < Allowable Moment: 54" x 14" VERSA-LAM?® rated

for one hour fire resistance



Calculated Fire Resistance — BOISE GLULAM®
- s _-_’

BOISE GLULAMP® Fire Rated Lay-up

BOISE GLULAM® beams may be designed for
projects where the fire resistance of individual Compression
components is necessary. Due to glulam layups lams at top

- higher grade laminations are located in the

top and bottom of the beam - a specific layup

is required depending upon the fire duration
required. For a 1 hour rated beam, an additional
high grade tension lamination replaces a middle
core lamination (see adjacent figure). 12 and

2 hour fire-rated glulam beams may also be
manufactured. For beams exposed to fire on

all four sides, an equal number of high grade
laminations are added to the top as well. All

fire modified glulams are stamped with their
corresponding fire duration rating. Since all fire-
rated glulam beams are custom-order, please
contact your local Boise Cascade representative
for ordering.

One core lam
removed Trom
middle

Core lams
in middle

One additional
tension lam at
bottom

Tension lams

Fire resistance can be calculated for non fire at bottom
modified glulams as well. ¥Vithout the bottom
tension lamination, allowable design stresses
can be calculated at ¥0% of the original design
stresses. This reduction can only be applied Standard One-Hour Rated
to one hour fire ratings. Since the reduction is BOISE GLULAM® BOISE GLULAM®
significant, the use of fire rated glulams typically Layup Layup

provide a more efficient design.

Example 2: BOISE GLULAM® Ridge Beam

Problem:
A 6%4" x 24" BOISE GLULAM 24F-V4/DF beam is specified in a ridge beam application. Will this beam with a fire rated
layup be adequate for a one hour fire resistance if exposed on three sides? Design loading is as follows:

+ Span Length: 20’-0" (simple span)

*  Snow Load: 40 psf, Roof Dead Load: 15 psf

» Tributary Area Width: 16-0"

Solution:

Step 1: Determine allowable moment capacity after one ho-ir fire expos:re

Since the beam is exposed on three sides, b, _ = 3.15" and d. A = 22.2". The resulting section properties are:
+ Area(A.)=b.  *d. =699in’

+ Section Modulus (S, ) =b, *d. /6 =259 in®

Lateral support is assumed to be maintained during the fire, thus only the volume factor (C,)) shall be applied. The volume
factor is calculated using the original beam dimensions.

- Volume Factor = (5.125/€.75)°™*(12/24)°™*(21/30)*" = 0.88
+  Allowable Moment = 2.85"F,*C, *S, _= 2.85240070.88"253 = 129,300 Ib*ft

Step 2: Determine Actual Moment
« Actual Moment = w*L?/8 = (40 - 15)*16*30%/8 = 99,000 Ib*ft

Actual Moment < Allowable Moment: 6 3/4" x 24" BOISE GLULAM 24F-V4/DF beam rated for one hour fire resistance

Note: If the BOISE GLULAM® was not a fire rated adjusted layup, the Allowable Moment = 0.7*129,300 Ib*ft = 90,510
Ib*ft, which would not be structurally adequate for this application.

Boise Cascade EWP - UNITED STATES Fire Design and Installation Guide - MTP-7050 Rev. 10/20



| Calculated Fire Resistance — BOISE GLULAM®

Example 3: BOISE GLULAM Column
Problem:

An 8%" x 9" BOISE GLULAM® Comb. #3 column is specified to support one end of the ridge beam in Example 2. Will the
column be adequate for a 1 hour fire resistance if exposed to fire on four sides?

*  Column Height: 20'-0"
* Column Load (P ., = Ridge Beam Reaction = (40+15)*16*30/2 = 13,200 Ib
Solution:
Note: Since Comb. #3 grade glulam columns are manufactured with the same lamination grade through out the section, a
fire-rated layup is not applicable.
Since the column is exposed on four sides, b_ . =5.15" and d. _ = 5.4". The resulting cross sectional area is:

* A _=b, *d =278in’

Per the NDS, the average compression and column buckling strengths may be used in fire design. Thus, the allowable
axial load for a column is calculated following the provisions of chapters 3 and 16 of the NDS.
F =2.037[(0.8227E_, )/(L /b)’] = 2.03*[(0.82271,004,100)/(20*12/5.15)* = 772 Ib/in

cE fire
+ F . =258F =2.58%2300 = 5934 Ib/in?

c fire c

C.' = [(1 |-(FcE ﬁreti ﬁre»i(ztc)] N [((1 +(FcE ﬁre!Fc ﬁre))i(z*c))z-(FcE ﬁre”:c ﬁre"rc)]1Ir2 =

[(1+(772/5934))/(2*0.9)] —[(1+(772/5934))/(2*0.9))-(772/5934/0.9)]"2 = 0.13
- P
P

F "‘Cp*}'-\ﬁre =503470.13*27.8 =21,110 Ib

fire ~ | cfire

<P, : 8%"x 9" BOISE GLULAM® Comb. #3 Column rated for one-hour fire resistance.

load fire™

Fire Design & Installation Guide - Notes
L. .
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Frequently Asked Questions Regarding Fire Suppression _

Q: What is the Smoke Development Index?

A: The smoke development index is a measure of the
concentration of smoke a material emits as it burns.
VERSA-LAM® has a smoke index of 105, which is lower
than most wood structural panels. A smoke development
index of 450 is commonly used as a limiting value in
building codes.

Q: What is the difference between Type X and
Type C gypsum board?

A: Fire-rated gypsum board is typically available in two
separate types, X and C. When exposed to heat, water
evaporates from the gypsum and the particles shrink. This
causes the gypsum particles to lose their bond and the
board disintegrates. In Type X gypsum board, glass fiber is
mixed with gypsum during the manufacturing process. The
glass fiber acts as reinforcement, increasing the board’s
structural capacity for a longer period of time during
exposure to fire. Vermiculite ore is added with glass fiber
in the production of Type C gypsum board. The vermiculite
ore expands with an increase in temperature, in affect
counteracting the shrinkage of the gypsum particles. Thus,
Type C provides greater fire resistance than Type X. It

is very important that the design professional of record
specifies the correct type of fire-rated gypsum board per
the floor/ceiling assemblies shown on pages 7-13.

Q: Are the adhesives in EWP products fire rated?

A: The adhesives used in Boise Cascade EWP products
have been extensively tested according to current
American Society for Testing and Materials (ASTM) and
Canadian Standards Association (CSA) specifications to
ensure structural, moisture durability, and heat durability
performance.

Q: What is a flame spread rating?

A: A flame spread rating is used to assess the surface
flammability of building materials and interior finish
products by measuring the rate that flame travels across
the surface of a material. The U.S. building codes specify
three classifications of building areas, dependent upon the
fire hazard severity. These classifications are dependent
upon the fire severity in a particular building area. A
specific material is allowed in an area if its flame spread
rating meets the individual classification standard. Class |
or A represents areas where the fire risk is most severe,
for example an exitway for a public assembly area that
does not have sprinklers. Plywood and lumber that are
fire-retardant treated are allowed in this most severe
classification. VERSA-LAM® qualifies in the Class Il or

B classification. Thus, VERSA-LAM® may be installed in
areas within this classification, such as exit corridors in
business, educational, multi-family and hotel structures.
VERSA-LAM® may also be used in Class lll or C areas,
which include all residential areas and in specific rooms
of most all other structures (excluding hospitals and
institutions). Most all other wood products fall into this

category, including structural panels, solid-sawn lumber,
Boise Cascade BCI® and AJS® Joists, Boise Rimboard
and BOISE GLULAM® Beams. It should be noted that
flame spread is only a surface measurement and can
not be used to determine the fire duration of a structural
component.

Q: Are Boise Cascade EWP products available
with a fire retardant treatment?

A: Boise Cascade does not manufacture any BCI®, AJS® or
VERSA-LAM® with a fire retardant treatment and does not
allow the products to be pressure-treated by a third-party.
Fire-retardant treatments typically reduce the strength and
stiffness of the wood. There are some topical treatments
on the market for wood that claim to provide a Class A
flame spread rating. Boise Cascade has not tested any

of these products to substantiate any of the claims made
by these treatments and the claims of flame spread rating
for these treatments is the responsibility of the treatment
manufacturer.

Q: Do Boise Cascade fire assemblies have a UL®
listing?
A: Underwriters Laboratories® is one of several testing
laboratories in North America that are certified by the
national building codes to perform floor/ceiling and wall
assembly testing. For those assemblies, all certified
laboratories conduct the fire testing per the same ASTM
provisions. If a building official or designer requests a
UL number, this publication containing the assembly in
question with the corresponding code reference numbers
may be submitted. A complete listing of Boise Cascade
fire-endurance rated assemblies can be obtained from the
APA — The Engineered Wood Association at the following
web address:
www.apawood.org/level_b.crm?conte~t=prd_rept_main .

Q: What is mineral .ibe: insulation and now is it
specified?

A: Mineral fiber insulation is a fire resistive material
composed principally of fibers manufactured from rock,
slag, or glass, with or without binders. Mineral fiber
insulation is typically used in one-hour floor ceiling
assemblies that utilize a single layer of gypsum board

(see details on pages 9-13). The mineral fiber insulation
batts are basically a fire resistant substitute for the
second layer of gypsum board, in order to maintain a
one-hour fire rating. Mineral fiber insulation is specified

in a thickness (inches) and density (pounds per cubic
foot). Though the specified material dimensions should be
followed in constructing assemblies, equivalent mineral
fiber insulation may be substituted per approval of the
project’s design professional of record and Boise Cascade
EWP Engineering. For example, if 2" thick - 3.5 pcf thick
mineral wool is listed, a thicker but less dense product may
be used if approved. An equivalent thickness for 2.8 pcf
mineral wool would be 2.5" (equivalent thickness = 2" x
(3.5 pcf / 2.8 pcf) = 2.5").
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Boise Cascade has a proven track record of providing
quality wood products and a nationwide buiiding materiais
distribution network for our customers, helpinj them to
ennance their own businesses

Boise Cascade Enyineered Wood Products build
better homes with stronger, stiffer floors using only
wood p-.rchased in compliance with a nummber or
green building programs. Take a moment to view our
sustainability cex tification site at nttp:/www.bc.com/
sustainability/certification.html or view our green
brochure at http://www.bc.com/wood/ewp/Boise
EWP_Green.html.

Boise Cascade Engineered Wood Products
throughout North America can now be ordered
FSC® Chain-of-Custody (COC) certified, enabling
homebuilders to achieve LEED® points under U.S.

green building programs including LEED for Homes

Green Building Council® residential and commercial %wmq
ST

Lifetime Guaranteed
Quality and Performance

Boise Cascade warrants its BCI® Joist,
VERSA-LAM®, and ALLJOIST® products
to compiy with our specificztions, to be
free rom defects in material and workmanship,
and to meet or exceed our performance
specifications for the normal and expected life of
the structure when correcily stored, installed and
used according to our Installation Guide.

and LEED for New Construction. Boise Cascade
Engineered Wood Products are available as PEFC® Chain-
of-Custody certified, SFI® Chain-of-Custody certified and
SFI Fiber-Sourcing certified, as well as NAHB Researcn
Center Green Approved, enabling homebuilders to also
obtain green building points through the National Green
Building Standard.

If in doubt, ask!
For the number of the closest
Boise Cascade EWP
distributor/support center, call

1-800-232-0788
X 7%

BOISE CASCADE, TREE-IN-A-CIRCLE, BCI, BC CALC, BC COLUMN, BC FRAMER, BC RIM BOARD, BOISE GLULAM, SIMPLE FRAMINCi SYST=M,
~ERSA-- AM, VERSA RIM, '-ERSA-5 'RAND, ard vERSA-5TUL a e t-ad:2mark: of Bo'se Cascade, L._.C. or its affliates.

Your Dealer is:

If no dealer is listed, call 1-800-232-0788

r-or inforrnation about
Boise Cascade Engineered Wood Products,
including sales terms and condidcns,
warranties and disciaimers.

visit our website at www.BC. lewp

Boise Cascade
Engineered Wood Products

Great products are only the beginning®
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