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State of Mass Timber – Market Growth

Reasons to Watch Mass Timber
• Use of mass timber construction 

has increased

• Model building codes have 
expanded prescriptive language for 
mass timber

• Performance based designs 
continue to advance the size and 
scope of mass timber buildings.
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State of Mass Timber – Market Growth

Map of Mass Timber Project and Manufacturers in Canada, 
Courtesy of Government of Canada: Link

https://www.nrcan.gc.ca/our-natural-resources/forests/industry-and-trade/forest-products-applications/mass-timber-construction-canada/23428


• Mjøsa Tower – Norway
• 279 ft
• 18 stories
• March 2019

State of Mass Timber – Going Taller

• The Ascent - Milwaukee
• 284 feet
• 25 stories – 19 mass 

timber
• Completed 2022

• Brock Commons - Vancouver
• 174 feet

• 18 stories
• May 2017
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Type of Mass Timber Construction
No. Name Description

1 Cross-Laminated Timber (CLT) Most commonly uses 2x6 lumber boards in multiple layers (plys). Each layer is stacked at a 

90-degree angle to adjacent layers, with layers glued together.

2 Glue-Laminated Timber (Glulam) Defining feature is that the grain of the individual wood members is parallel with the length 

of the members. Members are glued together.

3 Dowel-Laminated Timber (DLT)(shown) 

& Nail-Laminated Timber (NLT)

Uses 2x4, 2x6, or 2x8 lumber stacked on end and fit together with wood dowels (CLT) or 

with nails (NLT) . This type can be made without any added materials besides lumber.

4 Mass Plywood Panel (MPP) Engineered wood product consisting of layers (veneers) that are glued together.

Mass Plywood PanelDLTGlulamCLT

1

2

3 4



Recent Code Changes for Mass Timber

Complete 
(U.S.)

• 2021 International Building Code (IBC) has expanded the prescriptive capabilities of Mass Wood Timber 
(MWT) buildings

• Max 18 stories using the most stringent requirements for non-combustible protection of MWT

• Max 9 stories for exposed MWT (except for MWT used in exterior walls)

Complete 
(Canada)

• 2020 National Building Code of Canada (NBC) language allows 12-story buildings that use mass timber

• Key phrase is encapsulated mass timber construction (EMTC)

Complete 
(Canada)

• British Columbia has already adopted allowances for 12-story EMTC . Relies on technical content from 2020 NBC draft

• Ontario published “Ontario’s Tall Wood Building Reference: A Technical Resource for Developing Alternative Solutions for 
Ontario’s Building Code” in 2017

• Alberta has allowed a pathway to 12-storey EMTC via a STANDATA document in February 2020
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Recent Code Changes for Mass Timber

2020 NBC Language for EMTC Dimensions

Structural Wood Elements Minimum 

Thickness

, mm

Width x 

Depth, mm x 

mm

Walls that are fire separations or 

exterior walls

96

Wall that require a fire resistance 

rating, but are no fire separations

192

Floors or roofs 96

Beams, columns, and arches (2- or 3-

sided fire  exposure

192 x 192

Beams, columns, and arches (4-sided 

fire  exposure)

224 x 224

• Appendix D of the NBC 
provides a calculation 
method for fire resistance 
of mass timber in 
accordance with CSA 086, 
“Engineering Design in 
Wood”
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Recent Code Changes for Mass Timber

• A new standard was 
developed to evaluate 
encapsulation materials for 
mass timber.



Understanding the Material and Challenges

• Characteristics of wood

• Why is wood good for 
construction?

• Intricacies of Testing
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Wood is Good – but Strange

• What happens when wood is 
warmed? Exposed to moisture?

• Wood is combustible. Why?

• Firewise, how does mass timber 
compare to other traditional 
building materials?
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Wood is Combustible? Why?
• Wood is comprised of two essential 

things:
• Water

• After drying, normal moisture content is 8% to 
25% kgH2O/kgdry wood

• Freshly cut, up to 200% kgH2O/kgdry wood

• Dry Wood
• Minerals and Metallic ions (about 4-10%)

• Organic Polymers
• Lignin (18%-35%)

• Hemicellulose (25%-35%)

• Cellulose (about 50%) – (C6H10O5)n
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Comparing wood behavior in fire to typical 
construction products

• Concrete – absorbs heat and is intrinsically non-
combustible. Biggest concern is spalling.

• Gypsum Wallboard – Calcines at around 250 °F and 
turns into a non-combustible mineral powder

• Steel – Expands with heat, reaches critical strength loss 
around 1000°F. Melts at 2600°F Non-combustible.

• Wood Framing – Encapsulated by these non-
combustible elements.

• Mass Timber – ignites around 500°F. Char rate is 
about 1.5 inches per hour. Effective char rate is 
dependent on ply thickness per the National Design 
Specification (NDS)
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How much wood do we need?

• CLT Ply thickness is 1.375 in

• 3 plys will hold the load = 4.125 in

• 2 hour FR Requirement

• NDS Chapter 16 states Effective 
Char Rate = 1.9 inch per hour 

• 1.9 x 2 = 3.8 in

• 3.8 + 4.125 = 7.925 in

• 7.925 ÷ 1.375 = 5.76 plys

• 6 plys

• 7 plys
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Since wood burns, why should we use it?

• Wood burning is an ablative process.

• Wood chars to form an insulative carbon 
layer. Solid but little structure.

• Carbon burns leaving ash that has no 
structure.

• Ash falls away to reveal new char layer and 
virgin wood below.

• Process repeats.
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Since wood burns, why should we use it?
• Three essential stages of wood burning

• Stage 1 - Smoking stage – Water is driven 
inward and outward. CO2 is released. 
Surface charring occurs. Up to about 400F

• Stage 2 – Pyrolysis – Conversion of 
compounds into volatile gases which 
supports flaming. 400F to 850F

• Stage 3 – Carbon Burn – This is where the 
embers begin to break down into ash.
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Firestop Design for Mass Timber

Intertek 

Listings

(Hilti)

UL Listings
(Hilti)

Intertek Listings

(STI)

HI/PF 120-07 F-G-2001 STI/PF 60-01 & STI/PF 120-01

HI/PF 120-08 F-G-5001 STI/PF 60-02 & STI/PF 120-02

HI/PF 120-09 STI/PF 60-03 & STI/PF 120-03

HI/PF 120-10 STI/PF 60-04 & STI/PF 120-04

HI/PF 120-11 STI/PF 60-05

STI/PF 60-06

• Intertek first listed CLT firestops in 
October 2021

• UL first listed CLT firestops in 
September 2022

• Manufacturers now have a pathway 
to expand listings
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Firestop Design for Mass Timber - Intertek

• Expect listing to require mass timber 
assemblies to comply with ANSI/APA 
PRG 320

• Allowance for gypsum board on the 
system

• Allowance for floor toppings on the 
system

Item 1 from STI/PF 120-02 – Mass Timber Description

Link for Intertek 
Listed Firestop 

Systems

https://bpdirectory.intertek.com/pages/DLP_Search.aspx
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Firestop Design for Mass Timber - UL

• Expect listing to require mass timber assemblies to comply with ANSI/APA PRG 320 and IBC provisions
• Allowance for gypsum board on the system with detail in Guide Info
• Allowance for floor toppings on the system and in Guide Info
• Will callout the Grade of mass timber used
• Will use the F-G designation for mass timber

Item 1 and 2 from F-G-2002 – Mass Timber Description



Firestop Design for Mass Timber – UL XHEZ Guide 
Info

• Key Takeaway: UL will update the Guide Info pages when building codes change
• Work is ongoing to create an XHEZ7 (For Canada and CAN/ULC S115) which will include NBC Code 

References
• Guide Info pages for joint systems will also make reference to CLT

Links for UL Listed Firestop Systems

UL Product IQ 

Search

XHEZ Guide 
Info

XHEZ7 
Guide Info

https://iq.ulprospector.com/en/
https://iq.ulprospector.com/en/profile?e=212159
https://iq.ulprospector.com/en/profile?e=212160


Web Link:

Mass Timber 
Construction | STI 
Firestop

https://www.stifirestop.com/solutions/mass-timber-construction
https://www.stifirestop.com/solutions/mass-timber-construction






Hilti Firestops & Mass Timber

You are invited to visit the Hilti Mass Timber page: Link

All Hilti firestop solutions for mass timber can be found here.

Hilti is proud to support life safety and the industry with the first North 
American mass timber firestop listings (with UL and Intertek)

https://www.hilti.com/content/hilti/W1/US/en/business/business/trends/mass-timber.html


Hilti Firestop Testing in Mass Timber – ASTM E2037 
Designs Coming Soon

• We will have four (4) EOS systems for mass timber

• 2 Hr and 3 Hr F & T

• CLT and Mass Plywood Panel

• Generic callouts

• Will involve all possible combos:

• MWT floor and wall

• MWT floor concrete wall

• Concrete floor and MWT wall

• Systems with and without a spandrel beam

• World’s first test and listing of its kind! Systems coming 
online asap.



Hilti Firestops & Mass Timber

Videos

CASE STUDY of  Hilti Firestop testing in cross-laminated timber 
(CLT): https://www.youtube.com/watch?v=9VIpcjOh7Jo

INTRODUCING Pass Fire Protection in Wood Construction: 
https://www.youtube.com/watch?v=946oio_-tD8

HILTI at the 2019 International Mass Timber Conference: 
https://www.youtube.com/watch?v=UxVi1Jnqwa0

Presentations and Firestop Design Guides

• Strides in Fire Safety for Mass Wood 
Timber Buildings – Published with 
GreenBuilder Media

• 2019 International Mass Timber 
Conference presentation – Available on 
AskHilti

• Firestop Templates – Available on Ask 
Hilti

• AskHilti – www.ask.hilti.com
• One can search keywords to find posts on 

topics of interest

https://www.youtube.com/watch?v=9VIpcjOh7Jo
https://www.youtube.com/watch?v=946oio_-tD8
https://www.youtube.com/watch?v=UxVi1Jnqwa0
http://www.globenewswire.com/news-release/2020/05/13/2032745/0/en/Green-Builder-Media-and-Hilti-Team-Up-On-Strides-in-Fire-Safety-for-Mass-Wood-Timber-Buildings-Ebook.html
https://ask.hilti.com/questions/firestop-in-clt/bxqvo2
https://ask.hilti.com/questions/does-hilti-firestop-have-any-tested-systems-for-cross-laminated-timber-clt-wood-construction/krhtmp
http://www.ask.hilti.com/

