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center-Wall Assemblies

Multi-Story Application: Single bearing wall with full design load on rim board. Staggered 2x4 studs attached to 2x6 plates in bearing wall is also 
acceptable. TJI® joists are either perpendicular or parallel to the wall. Blocking as required for stability. 

Multi-Story Application: Single bearing wall with full design load on rim board. TJI® joists are either perpendicular or parallel to wall with continuous 
rim. Bracing or blocking as required for stability. This design can also be used for interior walls if 5⁄8" Type X gypsum is installed on the opposite side (not 
shown).

One-Hour Assembly
Center-Wall Design 
6A
CAN/ULC-S101 and ASTM E119.
As evaluated by Intertek Testing 
Services.

One-Hour Assembly
Center-Wall Design 
7A
CAN/ULC-S101 and ASTM E119.
As evaluated by Intertek Testing 
Services.

1.	� 2x4 or 2x6 minimum studs 

2.	 One-hour-rated wall construction

3.	 Continuous TJI® joist at 24" on-center maximum across the wall

4.	�� Rim board cut to fit snug between joist flanges, toenail to keep in 
position. iLevel® 11⁄8" rim board for depths of 16" or less;

		�  11⁄4" TimberStrand® LSL rim board for depths of 18" and 20". 

5. 	 45-minute- or one-hour-rated floor/ceiling 

6. 	�� Web stiffeners each side of TJI® joists and attached to web at rim 
board. See iLevel literature for placement. 

7. 	�� Gap: 1/16" maximum between joist flange and web stiffener.  
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1.	 2x4 minimum studs

2.	 2x6 minimum studs

3.	 TJI® joists

4.	� Continuous iLevel® 11⁄8" rim board for depths of 16" or less; 
�Continuous 11⁄4" TimberStrand® LSL rim board for depths of 18" 
and 20" 

5.	� Continuous 5⁄8" Type X gypsum board applied to rim board on 
occupancy side and fastened with 1½" Type W screws at 12" 
on‑center (gypsum board may be eliminated if a one‑hour-rated 
floor/ceiling assembly exists)

6.	� One-hour-rated floor/ceiling system (if required)

7.	� One-hour-rated wall construction

Not shown: Specific details for gypsum board and cladding on 
exterior side of the vertical studs. 
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One-Hour Assembly 
From occupant side

End-Wall Designs 
1A and 1B
CAN/ULC-S101 and ASTM E119.  
As evaluated by Intertek Testing 
Services.

(1B) Joists Parallel to Wall

(1A) Joists Perpendicular to Wall

3
4

1
6 7

5

end-Wall Assemblies
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1.	� 2x6 minimum studs

2.	 One-hour-rated wall construction

3. 	�� Non-continuous TJI® joist at 24" on-center maximum, abutting to 
continuous rim board along the wall

4.	�� iLevel® 11⁄8" rim board for depths of 16" or less; 11⁄4" TimberStrand® 
LSL rim board for depths of 18" and 20"

5.	� 45-minute- or one-hour-rated floor/ceiling 

 

Critical gypsum board placement shown in blue
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end-wall assemblies

Continuous Rim TJI® Blocking

1.	 TJI® joists

2.	� Continuous 5⁄8" Type X gypsum board (fastened with 1½" Type W 
screws at TJI® joist rim)

3.	 2x6 minimum studs

4.	 2x4 minimum studs

5.	  �One-hour floor/ceiling system (if required)

For Continuous Rim:

6.	� Continuous TJI® rim joist (single joist allowed if it meets vertical 
load requirement)

7.	� Continuous 5⁄8" Type X gypsum board in web area of rim joist, 
fastened with 1½" Type W screws

For TJI® Blocking:

8.	� 5⁄8" Type X gypsum board, fastened with 1½" Type W screws, 
between joists (notch to fit into web area of adjacent joists)

9.	 TJI® blocking between joists

10.	�5⁄8" Type X gypsum board in web area of TJI® blocking, fastened 
with 1½" Type W screws (extend to fit into web area of adjacent 
joists)

Not shown: Specific details for gypsum board and cladding on 
exterior side of the vertical studs.
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Continuous Rim

Joists Perpendicular to Wall  

TJI® Blocking

Joists Perpendicular to Wall 
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One-Hour Assembly 
From occupant side.  
Interior wall. Fire protection   
on exterior side of joist rim.

End-Wall Design 
2A
CAN/ULC-S101 and ASTM E119.  
As evaluated by Intertek Testing 
Services.

Critical gypsum board placement shown in blue

1.	� Two layers 5⁄8" thick Type X gypsum board 

2.	 2x4 minimum studs

3.	 2x6 minimum studs

4.	 TJI® joists

5.	��� iLevel® 11⁄8" rim board for depths of 16" or less 11⁄4" TimberStrand® 
LSL rim board for depths of 18" and 20" 

6.	� Two layers 1⁄2" thick Type X gypsum board fastened with 1¾" Type 
W screws. (One layer 5⁄8" thick Type X gypsum board, fastened 
with 1½" Type W screws, when floor/ceiling assembly is one-hour 
rated.)

7.	� One-hour floor/ceiling assembly (if required)

Not shown: Specific details for gypsum board and cladding on 
exterior side of the vertical studs.
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(3A) Joists Perpendicular to Wall

(3B) Joists Parallel to Wall

Two-Hour Assembly 
From occupant side

End-Wall Designs 
3A and 3B
CAN/ULC-S101 and ASTM E119. 
As evaluated by Intertek Testing 
Services.

Multi-Story Application: Single bearing wall with full design load on rim board. TJI® joists are either perpendicular or parallel to wall. Blocking as 
required for stability. This design can also be used for interior walls if 5⁄8" Type X gypsum is installed on the opposite side (not shown).

Multi-Story Application: Single bearing wall with full design load on rim board. TJI® joists are either perpendicular or parallel to wall with continuous 
rim. Blocking as required for stability. This design can also be used for interior walls if 5⁄8" Type X gypsum is installed on the opposite side (not shown).

One-Hour Assembly 
From occupant side. 
Exterior wall. No fire 
protection on exterior side 
of joist rim.

End-Wall Design 
2A
CAN/ULC-S101 and ASTM E119.  
As evaluated by Intertek Testing 
Services.
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NOTES
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Q&A

Fire Ratings
If a fire-rated assembly has a one-hour rating, does that mean it will 
last one hour during a real fire?
Not necessarily. Every fire is different, so it would be impractical to design 
a test that fits all possible scenarios. The fire-resistance rating is strictly 
for comparing alternative materials and assemblies against one another. 
The one‑hour rating represents a 60-minute resistance using the standard 
time‑temperature curve.

How realistic is the comparison between the time‑temperature 
curve developed for standard fire-resistance tests and the 
conditions in a real fire?
Variations in fuel load, ventilation, and ignition source make every fire 
different. This disparity makes it difficult to produce a time-temperature 
curve that reflects general fire conditions modeled for fires of similar 
duration and intensity.

Tests of simulated room fires conducted by the National Bureau of 
Standards(1) and the Forest Products Laboratory have produced time-
temperature curves that differ noticeably from the standard curve shown on 
page 4. Although the standard time-temperature curve may not match any 
one real-world fire, it provides a widely accepted standard for evaluating the 
relative performance of different assemblies.

For further reference to the time-temperature curve test, see Fire 
Development and Wall Endurance in Sandwich and Wood-Frame Structures, 
by the USDA, FS, Forest Products Laboratory(2), or Fire Development in 
Residential Basement Rooms, by the National Bureau of Standards(3).

Can TJI® joist assemblies in both floor and roof applications  
maintain their fire-endurance rating when holes are cut through  
the web for plumbing, electrical, or duct work?
Yes. Holes of allowed sizes, drilled or cut through the joist webs to 
accommodate utilities, are considered when fire ratings are granted.

How does insulation affect performance for fire-rated assemblies?
Generally, fire resistance is increased if an assembly passes without 
insulation and then insulation is inserted with an air gap between it and the 
gypsum board (such as that provided by resilient channels). 

Testing by the National Research Council of Canada (NRCC) has shown that, 
when properly attached, two layers of 1⁄2"-thick Type X gypsum board will 
provide a minimum one-hour rating regardless of whether insulation is used.

What is the difference between a “finish rating” and an “assembly 
rating”?
��A finish rating represents the time required for the structural wood closest 
to the fire (typically the bottom of a joist) to reach a peak temperature of 
325°F above initial temperature, or an average temperature of 250°F above 
initial temperature. A finish rating is an indication of how effective the 
ceiling or membrane is at protecting the wood structure. However, it is not 
intended to be a ceiling or membrane rating. An assembly rating is the fire-
endurance rating for the entire assembly or system.

What are the requirements for rim board in wall separations?
Wall and roof assemblies are tested for fire endurance using ASTM E119 
test protocols, and do not consider the role that rim board plays in wall 
separations. Requirements for rim board within a rated assembly vary 

12

Variations in fuel 
load, ventilation, 
and ignition source 
make every fire 
different.
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Q&A

depending upon the authority having jurisdiction. In some cases, gypsum 
board may be attached to rim board to meet the rating requirements. The 
wall assemblies in this guide have been independently evaluated by Intertek 
Testing Services.

Does this guide include all fire-resistant assemblies evaluated for 
use with iLevel products?
No. Only the most common applications are included in this guide. 
Additional assemblies and more information on fire testing may be found at:

www.awc.org . . . . . . . . . . . . . . . . . .                 �American Forest and Paper Association 
(See DCA No. 3, Fire Rated Wood Floor 
and Wall Assemblies)

www.gypsum.org. . . . . . . . . . . . . . .              �Gypsum Association 
(See Fire Resistance Design Manual, 18th 
Edition GA-600-2006)

www.intertek-etlsemko.com. . . . .    Intertek ETL Semko

www.ul.com/fire. . . . . . . . . . . . . . . .               Underwriters Laboratories, Inc.

iLevel Products
Can Microllam® LVL be substituted for sawn lumber or glue-laminated 
beams in heavy timber construction or fire-rated assemblies?
Yes, with the approval of local building officials. Char-rate tests on 
Microllam® LVL have determined it to be at least equivalent to any of 
the sawn lumber species from which it is made. Flame spread tests yield 
lower flame spread indices for Microllam® LVL than for the source species; 
however, no specific heavy timber or assembly testing has been conducted 
using Microllam® LVL. Therefore, local building officials grant individual 
approval based on char-rate and flame-spread-rate data. In the U.S., 
Microllam® LVL is specifically approved for heavy timber construction when 
minimum dimensional requirements are met, while approval in Canada 
hinges on equal or larger-size substitution in fire-rated assemblies.

Can TimberStrand® LSL be used as a substitute for sawn lumber in 
fire-rated floor assemblies? 
Yes. In both Canada and the U.S., TimberStrand® LSL is permitted as a 
substitute in fire-rated floor assemblies when used in the same or larger 

dimensions as sawn lumber. 

Can Parallam® PSL be used as a substitute for sawn lumber or  
glue-laminated timber in heavy timber applications?
Yes. All model code agencies in the U.S. and Canada recognize 
Parallam® PSL as a suitable alternative in heavy timber construction when it 
meets or exceeds the minimum dimensional requirements. Tests conducted 
at Underwriters Laboratories Inc., Intertek Testing Services/Warnock 
Hersey, and Southwest Research Institute indicate that the fire resistance of 
Parallam® PSL is equivalent to that of sawn lumber or glue-laminated timber.�

Can rim board be used as fire blocking?
Yes. In the U.S. and Canada, rim board with a minimum net thickness of 
1" may be used as fire blocking as an alternative to 2" nominal lumber. 
Additionally, in the U.S., 11⁄4" TimberStrand® LSL and iLevel® 11⁄8" rim board 
may be used in lieu of sawn lumber for fire blocking.

TimberStrand® LSL 
of the same or larger 
dimension may be used 
as a substitute for sawn 
lumber in fire-rated 
floor assemblies.
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Q&A

Have iLevel’s fire-rated assemblies changed now that some joist 
series use a thinner flange?
No. The fire-resistance rated assemblies recognized in ICC ES ESR‑1153 
have not changed. However, three of the assemblies (A, D, and F) require 
minimum flange sizes that would exclude the use of joists with thinner 
flanges.

Flammability
Are the flame spread ratings similar for sawn lumber joists, 
TJI® joists, and TimberStrand® LSL?
Yes. Sawn lumber joists, TJI® joists, TimberStrand® LSL, and other wood-
based products (such as plywood and OSB) are all ranked in the Class C 
flame spread rating category.

Flame spread ratings are approximate ratings of surface flammability, which 
affects fire propagation rate and available escape time. Model building 
codes require a low flame-spread rate in critical safety zones such as exit 
locations. A low index number signifies slower flame spread, whereas a 
higher number indicates quicker flame spread. Class A (Level I) materials 
have a Flame Spread Index (FSI) of 0–25, Class B (Level II) materials have 
an FSI from 26–75 and Class C (Level III) materials (sawn lumber joists, TJI® 
joists, and TimberStrand® LSL) have an FSI ranging from 76–200. 

Flame spread ratings are primarily used to govern building contents and 
wall finishes. Because sawn lumber joists, TJI® joists, and TimberStrand® 
LSL are used as structural supports and are typically covered with other 
materials, this rating does not become an issue.

What about flame spread ratings for Microllam® LVL and 
Parallam® PSL?
The comparison table on page 4 shows that flame spread ratings for 
Microllam® LVL and Parallam® PSL are equal to or lower than those of 
equivalent sawn lumber species because of the adhesives used in iLevel 
engineered wood products. Ignition temperatures of the glues used in these 
iLevel products are higher than ignition temperatures of sawn wood, and 
flame spread may be less than in ordinary wood.

Can iLevel engineered lumber products be treated with a  
fire retardant?
�Currently, iLevel does not pressure treat their products to achieve fire-
retardant-treated status. However, a number of commercially available 
paint-on or spray-on products can be used to provide a Class A flame 
spread surface on iLevel products.

Safety in a Real Fire
Do the adhesives used in iLevel® engineered lumber products 
increase smoke toxicity compared to ordinary wood?
No. The leading cause of death in fires is smoke inhalation. Testing shows 
that there is no significant difference between the smoke toxicity of 
ordinary wood and that of engineered lumber products of the same species. 

Do adhesives contribute to early structural collapse compared to 
the performance of ordinary wood?
No. Adhesives do not trigger an early structural collapse. The wood 
material—not the adhesive—controls fire resistance. See the question “What 
about flame spread ratings for Microllam® LVL and Parallam® PSL?” above.
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Q&A

Do adhesives promote the spread of fire? 
No. For strand products, such as TimberStrand® LSL, Parallam® PSL, 
and Structurwood® OSB, standardized flame spread tests show that the 
progression of flame along the product surface does not change within the 
current classification (class C) due to the presence of the adhesive. The 
adhesive is a small percentage of the overall product and the impact on fire 
spread is negligible. The adhesive used to assemble other products (such as 
TJI® joist flanges or Microllam® LVL) is located inside the product, away from 
the surface, and does not impact flame spread.

Where can I find additional information on fire-resistant testing and 
fire-safe construction?
See the following websites for more information:
www.cwc.ca . . . . . . . . . . . . . . .              Canadian Wood Council
www.iccsafe.org. . . . . . . . . . . .           International Code Council
www.icc-es.org. . . . . . . . . . . . .            International Code Council Evaluation Service
www.nfpa.org. . . . . . . . . . . . . .             National Fire Protection Association
www.firesafehome.org. . . . . .     Residential Fire Safety Institute (RFSI)

(1) �National Bureau of Standards is now known as the National Institute of Standards and 
Technology.

(2) �USDA, FS, Forest Products Laboratory, Research Paper FPL 364, March 1980.
(3) National Bureau of Standards, NBSIR, 80-2120.
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CONTACT US OUR GUARANTEE

This document supersedes all 
previous versions. If this is more 
than one year old, contact your 
dealer or iLevel rep.
NW

WE CAN HELP YOU BUILD SMARTER.
At iLevel, our goal is to help you build solid and durable homes by providing high-quality residential building 

products and unparalleled technical and field support.

Floors and Roofs: Start with the best framing components in the industry: our iLevel® Trus Joist® Silent Floor® joists; 

TimberStrand® LSL rim board; and TimberStrand® LSL, Microllam® LVL, and Parallam® PSL headers and beams. Pull 

them all together with our durable iLevel® Structurwood® roof sheathing and self-gapping Structurwood Edge® or 

Structurwood Edge Gold® floor panels.   

Walls: Get the best value out of your framing package—use TimberStrand® LSL studs for tall walls, kitchens, 

and bathrooms, and our traditional, solid-sawn lumber everywhere else. Cut down installation time by using 

TimberStrand® LSL headers for doors and windows, and our Structurwood® wall sheathing with its handy two-way 

nail lines. 

Software Solutions: If you are a design professional or lumber dealer, iLevel offers a full array of software packages 

to help you specify individual framing members, create cut lists, manage inventories—even help you design  

whole-house framing solutions. Contact your iLevel representative to find out how to get the software you need.

Technical Support: Need technical help? iLevel has one of the largest networks of engineers and sales 

representatives in the business. Call us for help, and a skilled member from our team of experts will contact you 

within one business day to evaluate and help solve your structural frame problems—GUARANTEED.

1.888.iLevel8 (1.888.453.8358)

www.iLevel.com 
iLevel@weyerhaeuser.com

2910 East Amity Road 
Boise, ID 83716 
208.364.3600

P.O. Box 8449 
Boise, ID 83707-2449




