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• Discuss the History of CLT
• Learn about the Tall Wood Building Ad Hoc Committee
• Review the ATF Fire Tests
• Outline the Recent CLT Fire Testing at RISE

Learning Objectives
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Cross- Laminated Timber
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Project Scope
In December 2015, the ICC Board established the ICC Ad Hoc 
Committee on Tall Wood Buildings noting the purpose of the ad hoc 
committee was to
1. Explore the science of tall wood buildings 
2. Investigate the feasibility, and 
3. Take action on developing code changes for tall wood buildings. 
This scope required further refinement by the committee.

ICC Tall Wood 
Building Ad Hoc 
Committee
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TWB AD HOC OBJECTIVES
• TWB identified performance objectives to be met:
• No collapse under reasonable scenarios of complete burn-out of fuel 

without automatic sprinkler protection being considered
• No unusually high radiation exposure from the subject building to 

adjoining properties to present a risk of ignition under reasonably 
severe fire scenarios

• No unusual response from typical radiation exposure from adjacent 
properties to present a risk of ignition of the subject building under 
reasonably severe fire scenarios

ICC Tall Wood 
Building Ad Hoc 
Committee
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TWB AD HOC OBJECTIVES (Con’t)
• No unusual fire department access issues
• Egress systems designed to protect building occupants during design 

escape time, plus a factor of safety
• Highly reliable fire suppression systems to reduce risk of failure during 

reasonably expected fire scenarios. Degree of reliability proportional to 
evacuation time (height) and risk of collapse.

ICC Tall Wood 
Building Ad Hoc 
Committee
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ATF Compartment Fire Test
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Fire Work Group created fire test scenarios to study and validate 
the TWB code change proposals

Test structure represented multi-story condo
30 ft x 30 ft interior dimensions
Corridor and stair included in the structure
UL “modern furnishings” fuel load imposed 570 MJ/m2

Fuel load was approximately 85th percentile of Group R fuel 
loads from survey of Group R’s

ICC Tall Wood 
Building Ad Hoc 
Committee
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Purpose: Perform tests of realistic fire scenarios applicable to tall 
wood construction in order to evaluate occupant and firefighter 
tenability for egress and suppression efforts, and to provide data 
necessary to guide further development of relevant code and 
standard provisions

• Conducted at U.S. government facilities (ATF)
• Supervised by U.S. Forest Product Laboratory staff

Two-Story Fire 
Test
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Fire Test Scenarios

Test Description Date

Test 1
All mass timber surfaces protected with 2 layers of 5/8” 
Type X GWB

5/23/17

Test 2 30% of CLT ceiling area in living room and bedroom exposed 5/31/17

Test 3
Two opposing CLT walls exposed – one in bedroom and one 
in living room (there is a partition wall)

6/20/17

Test 4
All mass timber surfaces fully exposed in bedroom and living 
room. Sprinklered – normal activation

6/27/17

Test 5
All mass timber surfaces fully exposed in bedroom and living 
room (except bathroom). Sprinklered – 20 min delayed 
activation

6/29/17
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Apartment Furnishings – Kitchen & Living Room

Photos provided by 
U.S. Forest Products 

Laboratory, USDA
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Apartment furnishings – Bedroom & Bath

Photos provided by 
U.S. Forest Products 

Laboratory, USDA
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Test #1 – All Mass Timber Protected

All mass timber surfaces 
protected with 2 layers 

of 5/8” Type X GWB
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Test #1 – All Mass Timber Protected

Photos provided by U.S. Forest Products Laboratory, USDA
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Test #2 – 30% CLT Ceilings Exposed

30% of CLT ceiling area in living 
room and bedroom exposed

Live load applied using water 
barrels
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Test #2 – 30% CLT Ceilings Exposed

Photos provided by U.S. Forest Products Laboratory, USDA
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Post-Fire Condition of Glulam
After Gypsum Removal

• Fire intensity decreased 
subsequent to consumption of 
furnishings and contents (known 
as decay phase)

• Exposed mass timber surfaces 
self-extinguished in the decay 
phase

• Mass timber surfaces protected 
with 2 layers of 5/8” Type X GWB 
remained mostly uncharred

ATF Fire Test #2 – 30% CLT Ceilings Exposed
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Section of Exposed Ceiling (90º Angle)
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Test #3 – Exposed Walls

Two opposing CLT walls exposed
one in bedroom and one in living 
room



26

Test #3 – Exposed Walls

Photos provided by U.S. Forest Products Laboratory, USDA



0$12%34%5 6+#"/(-$#%,#'2$72$89%:;+'1$8



28

Test #4 – Sprinklers Protected, Exposed

Photos provided by U.S. Forest Products Laboratory, USDA

All mass timber surfaces 
fully exposed in bedroom 
and living room.

Sprinkler – normal 
activation



Test #5- Delayed Sprinkler
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Results – Event Log
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ATF Fire Tests

Full Report on FPL Website:

https://www.fpl.fs.fed.us/documnts/fplgtr/fpl_
gtr247.pdf

Fire Test Videos on AWC Website: 

www.awc.org/tallmasstimber
Link to you tube videos available on this page

https://www.fpl.fs.fed.us/documnts/fplgtr/fpl_gtr247.pdf
http://www.awc.org/tallmasstimber
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Back wall 3GB

Openings 2 GB sides; 3GB top
Facade 1GB + 50mm SW

Openings 2GB

Walls 2GB

Column 2GB

Facade 1GB

Back wall
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Openings 3GB**
Facade 1GB + 45mm SW

Back 1.5m of
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Back wall
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Openings 2GB
Facade 1GB + 50mm SW
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Thank you!




