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“The Wood Products Council” is a 
Registered Provider with The American 
Institute of Architects Continuing 
Education Systems (AIA/CES), Provider 
#G516.

Credit(s) earned on completion of this 
course will be reported to AIA CES for 
AIA members. Certificates of Completion 
for both AIA members and non-AIA 
members are available upon request.

This course is registered with AIA CES 
for continuing professional education. 
As such, it does not include content 
that may be deemed or construed to be 
an approval or endorsement by the AIA 
of any material of construction or any 
method or manner of handling, using, 
distributing, or dealing in any material 
or product.
______________________________

Questions related to specific materials, 
methods, and services will be 
addressed at the conclusion of this 
presentation.



Course Description

Due to their high strength, dimensional stability and positive environmental performance, mass timber building products 
are quickly becoming materials of choice for sustainably-minded designers. This presentation will review the 
environmental performance of mass timber products available, including glue-laminated timber (glulam), cross laminated 
timber (CLT) and nail laminated timber (NLT), and discuss applications such as seismic post-tensioned, self-centering 
rocking walls; tornado and blast-resistant structures; hurricane and high wind-resisting systems. We’ll provide an overview 
of key 2021 IBC tall wood code proposals that would see an increase of up to 18 stories for mass timber buildings if 
approved. Topics will include new construction types, a regime of fire tests conducted to validate the proposals, and an 
update on the status of the changes.



Learning Objectives

1. Identify mass timber products available in North America and consider how they can be used under current 
building codes and standards.

2. Review completed mass timber projects that demonstrate a range of applications and system configurations.
3. Discuss benefits of using mass timber products, including structural versatility, prefabrication, lighter carbon 

footprint, and reduced labor costs.
4. Highlight possibilities for the expanded use and application of mass timber in larger and taller buildings.



Mass timber
• What is it – products
• Why use it – appeal
• How does it work – design topics
• Where is it used – case studies
• What’s next?

Today’s agenda
Mass timber construction



Mass Timber
Bullitt Center, Seattle, WA

Photo: John Stamets

Heavy Timber
Federal Center South, Seattle, WA
Photo: Benjamin Benschneider



Glulam Cross-Laminated Timber (CLT) Nail-Laminated Timber (NLT)
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DeckingDowel-Laminated Timber (DLT) Mass plywood panels (MPP)
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As of December 2018, 487 Mass Timber Projects 
designed, under construction or built



Mass timber products
glulam

Photo Credit: alex schreyer



Mass timber products
glulam

Glulam = a structural composite of lumber and adhesives

• Recognized in IBC 2303.1.3 using ANSI/AITC A 190.1 and ASTM D 3737
• Can be used for floor, roof purlins, beams, arches, columns



Photo Credit: Josh Partee

Radiator building
Portland, or
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Radiator building
Portland, or

Building info:
Office building
5 stories
36,000 sf
Completed 2015



Flexibility of spans and shapes

Richmond  Olympic Oval, Richmond, BC, Canada
Design Team: Cannon Design Architecture, Fast + Epp, Glotman Simpson 
Photo Credit: Stephanie Tracey, Craig Carmichael, Jon Pesochin, KK Law Creative, 
Ziggy Welsch



Lemay america auto musuem
Photo Credit: western wood structures 

104’ Span Glulam Arches
Glulam purlins @ 4’ o.c



Nail Laminated Timber

Photo credit: structurecraft



Mass timber products
Nail-laminated timber (NLT) panels

Nail-laminated timber (nlt) = 

a structural panel of square-edged 
dimensional lumber laminations (usually 2x) 
set on edge and nailed wide face together
• Recognized in IBC 2304.8.3 (mechanically 

laminated decking)
• Nds 15.1.1 provides distribution factors 

for concentrated loads
• Can be used for floor, roof decking. 

Occasionally used for shaft walls



Mass timber products
Nail-laminated timber (NLT) panels

Nlt shrinkage/expansion design:
Rule of thumb: leave one ply out per 8’-
10’ wide panel



Bullitt center
Seattle, wa

Photo Credit:  bullitt center



Bullitt center
Seattle, wa

Photo Credit: John Stamets

Nail-Laminated Timber Decks Provide:
Maximized Spans, Reduced Number of Columns, More Open Space 

Flexibility, Minimized Structure Depth



Mass timber products
Dowel-laminated timber (DLT) panels

Photo credit: StructureCraft



Mass timber products
Glue-laminated timber (gLT) panels

Photo credit: unalamPhoto credit: Structure Fusion



Mass timber products
Tongue and groove decking

Tongue and groove decking:
2x, 3x or 4x solid or laminated wood decking 
laid flat with interlocking tongue and groove 
on narrow (side) face
• Recognized in IBC 2304.8 (lumber decking)
• 2x usually has a single t&G; 3x and 4x 

usually have a double t&g
• 6” and 8” are common widths
• Can be used for floor, roof decking

ICE Block I, RMW Architecture & Interiors, 
Buehler Engineering, Bernard André 

Photography



ICE Block I, RMW Architecture & Interiors, Buehler 
Engineering, Bernard André Photography

Ice block I
Sacramento, CA
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Ice blocks
Sacramento, CA

Photo Credit: woodworks



Mass timber products
Cross-laminated timber (cLT)



Mass timber products
Cross-laminated timber (cLT)

4 1/8” to 19 1/2”

10’X40’
8’X64’

What is clt?
Solid wood panel
3 layers min. of solid sawn lams
90 deg. cross-lams
Similar to plywood sheathing

Mino
r Axis

Major Axis



5 stories
156,000 sf ARCHITECT: HACKER

IMAGE CREDIT: StructurLam

First Tech Credit Union
Hillsboro, OR
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Mass timber products
Cross-laminated timber (clt)

In 2015 IBC, CLT is now defined in Chapter 2 Definitions:

And is referenced in Chapter 23:



Mass timber design
Construction types

Q: of the 5 construction types, which 
ones can mass timber be used in?

a: all 5!



IBC DEFINES 5 CONSTRUCTION TYPES: I, II, III, IV AND V
A BUILDING MUST BE CLASSIFIED AS ONE OF THESE

CONSTRUCTION TypeS I & II:
ALL ELEMENTS REQUIRED TO BE NON-COMBUSTIBLE MATERIALS

HOWEVER, THERE ARE EXCEPTIONS INLCUDING SEVERAL FOR MASS TIMBER

Construction types
IBC 602



ALL WOOD FRAMED BUILDING OPTIONS:

Type III
Exterior walls non-combustible (may be FRTW)
Interior elements any allowed by code, INCLUDING MASS TIMBER

Type V
All building elements are any allowed by code, INCLUDING MASS TIMBER

Types III and V are subdivided to A (protected) and B (unprotected)

Type IV (Heavy Timber)

Exterior walls non-combustible (may be FRTW OR CLT)
Interior elements qualify as Heavy Timber (min. sizes, no concealed spaces)

Construction types
IBC 602



Fire resistance

Photo Credit: fp innovations



Mass timber design
Fire resistance

Similar to heavy timber, mass timber products 
have inherent fire resistance properties

Source: AWC’s TR 10



MT Fire Resistance Ratings (FRR)

How do you determine FRR of MT?
2 Options:
1. Calculations in Accordance with IBC 722       NDS Chapter 16
2. Tests in Accordance with ASTM E119

Credit: Urban One



MT Fire Resistance Ratings (FRR)

MT FRR Calculations Method:
• IBC 703.3 allows several methods of determining FRR. One is 

calculations per 722.
• 722.1 refers to NDS Chpt 16 for exposed wood FRR



MT Fire Resistance Ratings (FRR)
NDS Chapter 16 includes 
calculation of fire resistance of 
NLT, CLT, Glulam, Solid Sawn 
and SCL wood products

Credit: FPInnovations



MT Fire Resistance Ratings (FRR)

Nominal char rate of 1.5”/HR is 
recognized in NDS. Effective char 
depth calculated to account for 
duration, structural reduction in 
heat-affected zone

Credit: ARUP



MT Fire Resistance Ratings (FRR)

Tested Assemblies Method:
• Many successful Mass Timber ASTM E119 fire tests have 

been completed by industry & manufacturers

Contact WoodWorks for Inventory of Tests



Mass timber products
ACOUSTICS



Air-borne sound:

• Sound Transmission Class (STC)
Measures how effectively an 
assembly isolates air-borne sound 
and reduces the level that passes 
from one side to the other 

Structure-borne sound:

• Impact Insulation Class (IIC)
Evaluates how effectively an 
assembly blocks impact sound from 
passing through it

Mass timber design
acoustics



No acoustical code requirements for many mass timber building types such as 
offices and assembly. However, many owners require a minimum level of 
performance

Code requirements for residential occupancies:

Min. STC of 50 (45 if field tested):

• Walls, Partitions, and Floor/Ceiling Assemblies

Min. IIC of 50 (45 if field tested) for:

• Floor/Ceiling Assemblies

Mass timber design
Acoustics – ibc 1207
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Mass Timber: Structure Often is Finish



Mass Timber Acoustics



Concrete Slab:
6” Thick
80 PSF
STC 53

CLT Slab:
6-7/8” Thick
18 PSF
STC 41

Mass Timber Acoustics



Mass Timber Acoustics



Mass Timber Acoustics

http://www.woodworks.org/wp-content/uploads/wood_solution_paper-
MASS-TIMBER-ACOUSTICS.pdf

Solutions Paper

http://www.woodworks.org/wp-content/uploads/wood_solution_paper-MASS-TIMBER-ACOUSTICS.pdf


More than 400 Tested Assemblies
http://bit.ly/mass-timber-assemblies

http://bit.ly/mass-timber-assemblies

