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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 provide a detailed look at the variety of mass timber products 

available, including glue-laminated timber (glulam), cross laminated timber (CLT), nail laminated 

timber (NLT), heavy timber decking, and other engineered and composite systems. Applications for 

the use of these products under modern building codes will be discussed, and examples of their 

use in U.S. projects reviewed. Mass timber’s ability to act as both structure and exposed finish will 

also be highlighted, as will its performance as part of an assembly, considering design objectives 

related to structural performance, fire resistance, acoustics, and energy efficiency. Other topics will 

include detailing and construction best practices, lessons learned from completed projects and 

trends for the increased use of mass timber products in the future.



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. Discuss potential construction schedule savings and construction fire safety practices 

realized through the use of prefabricated mass timber elements. 
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The 
What, Why and How 

of Mass Timber

Photo: Michael Green Architecture



Brock Commons, Vancouver, BC |  Architect: Acton Ostry|  Photo Courtesy: naturally:wood

What is Mass Timber?



Timber Methodologies

Photo: Benjamin Benschneider Photo: John StametsPhoto: WoodWorks

Heavy Timber Mass TimberLight-Frame



Glue Laminated Timber (Glulam)
Beams & columns

Cross-Laminated Timber (CLT)
Solid sawn laminations

Photo: StructureCraft Photo: LendLease Photo: LEVER Architecture

Photo: Freres Lumber

Cross-Laminated Timber (CLT)
SCL laminations



Dowel-Laminated Timber (DLT)
 

Glue Laminated Timber (GLT)
Plank orientation

Photo: StructureCraft
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Nail-Laminated Timber (NLT)
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Post, Beam + Plate



Photo: Seagate Structures

Post + Plate 



Honeycomb

Photo: Lendlease



Hybrid: Light-Frame + Mass Timber

Photo: John Klein



Hybrid: Steel + Mass Timber

Photo: Timberlab



Hybrid: Concrete + Mass Timber

Photo: Jeremy Bittermann
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Beam to Column

Photo: StructureCraft

Connections



As of September 2023, in the US, 1,934 multi-family, commercial, or institutional 
projects have been constructed with, or are in design with, mass timber.

*  This total includes modern mass timber and 
post-and-beam structures built since 2013

Source: WoodWorks, September 30, 2023

Current State of Mass Timber Projects

www.woodworks.org
/resources/mapping-
mass-timber/ 

Scan this code or use the 
url to find the map and 
more details online.

http://www.woodworks.org/resources/mapping-mass-timber/
http://www.woodworks.org/resources/mapping-mass-timber/
http://www.woodworks.org/resources/mapping-mass-timber/
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Why Mass Timber?



Image: Architecture 2030

Buildings generate nearly 
40% of annual global 
greenhouse gas emissions 
(building operations + embodied 

energy)

Embodied carbon: 11% 

 Concrete, iron, steel ~9%

(Embodied Carbon)

New Buildings & Greenhouse Gases



Lower Embodied Carbon + Carbon Storage
Wood ≈ 50% Carbon (dry weight)

Image: Lever ArchitectureImage: Kaiser + Path



Source: Platte Fifteen Life Cycle Assessment 
https://www.woodworks.org/resources/platte-
fifteen-life-cycle-assessment/



Scan for a complete list of sustainability
resources at woodworks.org

Photo: DPR Office, SmithGroup, photo Chad Davies

WoodWorks Resources

Whole Building Life Cycle Assessment (WBLCA)

» Introduction to Whole Building Life Cycle Assessment: The Basics

» Worksheet for Structural WBLCA of Mass Timber Buildings

» WBLCAs of Built Projects

Expert articles on topics such as:

» Biogenic Carbon in LCA Tools

» Long-Term Biogenic Carbon Storage

» What Net Zero Means in Building Construction

» Environmental Product Declarations (EPDs)



• Available at woodworks.org

• Estimates total wood mass in a building

• Provides estimated carbon impacts:

• Amount of carbon stored in wood

• Amount of greenhouse gas 

emissions avoided by choosing 
wood over a non-wood material

WoodWorks Carbon Calculator

http://www.woodworks.org/carbon-calculator-download-form/ 

http://www.woodworks.org/carbon-calculator-download-form/


Franklin Elementary School
Franklin, WV

Photo: MSES Architects



Biophilic Design

George Fox University – Canyon Commons
Hacker | Photo:  Jeremy Bittermann



15%

14%

64%

7%Project Overhead

Labor

Material

Equipment

Source: Swinerton

Key Early Design Decisions

Typical MT Package Costs



Material Mass

75% lighter weight than concrete
Source: Structurlam



Photo credit: naturally:wood

Pre-Drilled and Precise

Mass timber elements fabricated to tight tolerances
Computer Numerically Controlled (CNC) connections



O V E R V I E W  |  A R C H I T E C T U R A L  A S S E M B L I E S

Mass Timber Installer Training



Construction Impacts: Schedule

Seattle Mass Timber Tower Study, Source: DLR Group | Fast + Epp | Swinerton Builders

5 Months

 



Source: Swinerton
Photo: Alex Schreyer

Schedule Impact on Cost: Value of Time

A large-scale MT project can be up to 
2% higher in direct costs, but a minimum of 

20% lower in project overhead costs.  
The net result is cost-neutrality 

and higher value.



Tall Mass Timber: Structural Warmth is a Value-Add

TMBR (unbuilt) Minneapolis, MN  |  Images: D/O Architects



» Design considerations

» Cost considerations

» Coordination between designers 
and builders

Free Resource: www.woodworks.org

Optimization Checklists

https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/ 

http://www.woodworks.org/
https://www.woodworks.org/resources/mass-timber-cost-and-design-optimization-checklists/
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How? Design Considerations and Applications



Source: AWC’s TR 10 Credit: David Barber, ARUP

Source: AWC’s NDS

Mass Timber’s fire-resistive 
performance is well-tested, 
documented and recognized via 
code acceptance

Fire Resistance



Credit: David Barber, ARUP

Fire Resistance



Discusses: 

» Code compliance options

» Structural fire calculations

» Inventory of fire-tested assemblies

Free Resource: www.woodworks.org

Fire Design

https://www.woodworks.org/resources/wood-frame-schools-durability-techniques-for-interior-high-traffic-and-moisture-areas/ 

http://www.woodworks.org/
https://www.woodworks.org/resources/wood-frame-schools-durability-techniques-for-interior-high-traffic-and-moisture-areas/
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Images: AWC

Commissioned series of 5 full-scale 
tests on 2-story mass timber structure 
at ATF lab in MD, May-June 2017

Tall Wood Fire Tests



Photo: LendLease



Construction Types
New Tall Wood Construction Types in 2021 IBC



2006 Map Subterranean Termite Hazard Severity

Controlling Termites

Subterranean Termites—Their Prevention and Control in Buildings, 
US Forest Service 2006



The 6S Approach to Subterranean Termite Control

Durability Detailing

Suppression
Site 

Management

Soil and 
Physical 
Barriers

Slab and 
Foundation 

Details

Structural 
Protection

Surveillance 
and 

Remediation



» Approaches to designing for 
termite protection

Free Resource: www.woodworks.org

Durability Detailing

https://www.woodworks.org/resources/effective-termite-protection-for-multi-family-commercial-wood-buildings/ 

http://www.woodworks.org/
https://www.woodworks.org/resources/effective-termite-protection-for-multi-family-commercial-wood-buildings/


Photo: Anthony Forest Products

» PT readily available

» FRT may be available, varies by manufacturer & treater

» Can be cambered, curved & tapered

» Different Appearance Grades available

Mass Timber Products: Glulam



*Consult with manufacturers for available panel sizes

General panel 
thicknesses*
4 ⅛” – 19 ½”

General panel 
dimensions*
4 – 12 ft wide
24 – 64 ft long

With solid sawn laminations

Cross-Laminated Timber (CLT)



Nail-Laminated Timber

» Can use preservative treated or 
naturally decay resistant wood for 
exterior applications

» NLT does not have an accepted 
standard for production

» Some requirements for assembly 
(lam to lam nailing) are in IBC 

» Quality control a key factor in 
overall project success

Nail-Laminated Timber



Content includes:

» Architecture

» Fire

» Structure

» Enclosure

» Supply and Fabrication

» Construction and Installation

» Erection engineering

» Free download at 
www.thinkwood.com/nltguide 

NLT Design Guide

http://www.thinkwood.com/nltguide


Application - Mass Timber in Schools



Construction Type
Allowable Limit

IIIA IIIB IV (HT) VA VB

Stories 4 3 4 2 2

Height (ft) 85 75 85 70 60

1 story: Total Bldg Area (ft2) 111.6k 68.9k 121.1k 87.9k 45.1k

2 story: Total Bldg Area (ft2) 176.3k 108.8k 191.3k 138.8k 71.3k

3+ story: Total Bldg Area (ft2) 264.4k 163.1k 286.9k NP NP

Educational (E) Occupancy with NFPA 13 Sprinkler System

Assumes full frontage increase

Allowable Building Size
2018 IBC Chapter 5



IA

$280

IB

$271 $264

IIA

$252

IIB

$236

IIIA IIIB

$224

$
$206

VA

$
$199

VB

Cost per SF

ICC Building Valuation Data, E occupancy, February 2023

Construction Type



Construction Type
Allowable Limit

IIIA IIIB IV (HT) VA VB

Stories 4 3 4 3 2

Height (ft) 85 75 85 70 60

1 story: Total Bldg Area (ft2) 66.5k 45.1k 71.3k 54.6k 28.5k

2 story: Total Bldg Area (ft2) 105k 71.3k 112.5k 86.3k 45k

3+ story: Total Bldg Area (ft2) 157.5k 106.9k 168.8k 129.4k NP

Assembly (A-2, 3, 4) Occupancies with NFPA 13 Sprinkler System

Assumes full frontage increase

Allowable Building Size
2018 IBC Chapter 5



Allowable Building Size
 

Heights and areas 
calculator – free tool

http://www.woodworks.org
/design-and-tools/design-
tools/online-calculators/

Handles Separated & 
Nonseparated Occupancies 
(Check “both”)



Franklin Elementary School Gym
Franklin, WV

Photo: Pam Wean, MSES Architects



Duke Lower & Middle School Library
Durham, NC

Photo: DTW Architects & Planners





https://www.mahlum.com/growing-schools-the-feasibility-of-mass-timber-k-12-schools-in-washington-state/ 

Feasibility of Mass Timber K-12 Schools
Washington | Mahlum Architects

https://www.mahlum.com/growing-schools-the-feasibility-of-mass-timber-k-12-schools-in-washington-state/




Prefabricated Mass Timber Classroom Buildings
Northern California | TimberQuest

https://timber-quest.com/ 

https://timber-quest.com/


Ascent, Milwaukee, WI 
Source: Korb & Associates Architects

Application - Mass Timber in Multifamily



Construction Type
Allowable Limit

IIIA IIIB IV (HT) VA VB

Stories 5 5 5 4 3

Height (ft) 85 75 85 70 60

1 story: Total Bldg Area (ft2) 114k 76k 97.4k 57k 33.3k

2 story: Total Bldg Area (ft2) 180k 120k 153.8k 90k 52.5k

3+ story: Total Bldg Area (ft2) 270k 180k 230.6k 135k 78.8k

Residential (R-1, 2, 4) Occupancies with NFPA 13 Sprinkler System

Assumes full frontage increase

Allowable Building Size
2018 IBC Chapter 5



Credit: WGI

MT Floors & Roofs on 
MT Bearing Walls

MT Floors & Roofs on 
LF Bearing Walls

MT Floors & Roofs on 
Post & Beam Framing

Credit: KL&A Engineers & Builders Credit: ADX Creative and Engberg Anderson Credit: Grey Organschi Architecture and 
Spiritos Properties

Multi-Housing Typologies



Project One
Oakland, CA

Credit: Gurnet Point





Photo: Atelier Jones |   
Architect: Atelier Jones 

Heartwood
Seattle, WA



Candlewood Suites at Redstone Arsenal
Huntsville, AL

Photo: Lend Lease



Fire-Hardened Mass Timber Homes
Sierra Institute & atelierjones

https://sierrainstitute.us/mass-timber-housing/ 

https://sierrainstitute.us/mass-timber-housing/


Prefabricated Mass Timber Homes
Green Canopy NODE

https://www.greencanopynode.com/mass-timber-model-home 

https://www.greencanopynode.com/mass-timber-model-home


Modular Mass Timber Homes
PathHouse

https://www.pathhouse.com/ 

https://www.pathhouse.com/


The building code:
» Controls building size
» Regulates materials used
» Stipulates fire resistance

Application – Building Codes: Fire and Life Safety
IBC



IBC defines 5 construction types: I, II, III, IV, 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 including several for mass timber

Construction Types



Image: Hacker Architects, Jeremy Bittermann

All wood framed building options:
» Type III

Exterior walls non-combustible (may be FRTW)
Interior elements any allowed by code

» Type V
All building elements are any allowed by code

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

» Type IV (Heavy/Mass Timber)
Exterior walls non-combustible (may be FRTW)
Interior elements qualify as Heavy Timber (min. sizes, no concealed 
spaces)

Construction Types



A: Assembly: restaurant, theater, arena, lecture hall
B: Business: office building, college, bank
E: Educational: K-12 school, children’s daycare
M: Mercantile: retail store, sales room
R: Residential: apartment, dormitory, hotel
S: Storage: parking, bulk material storage

Occupancy Groups
2018 IBC Chapter 3



Construction Types
IBC 2018 Tables 504.3 & 504.4Allowable Building Height



Allowable Building Area

Construction Types
IBC 2018 Table 506.2



Questions? 

901 East Sixth, Thoughtbarn-Delineate Studio, 
Leap!Structures, photo Casey Dunn

Jennifer Cover
CEO | WoodWorks

jennifer@woodworks.org

This concludes The American 
Institute of Architects Continuing 
Education Systems Course

Ashley Cagle
Technical Director

ashley.cagle@woodworks.org



This presentation is protected by US 
and International Copyright laws. 

Reproduction, distribution, display and use of 
the presentation without written permission 

of the speaker is prohibited.

© The Wood Products Council 2023

Disclaimer: The information in this presentation, including, without limitation, references to information contained in other 
publications or made available by other sources (collectively “information”) should not be used or relied upon for any 

application without competent professional examination and verification of its accuracy, suitability, code compliance and 
applicability by a licensed engineer, architect or other professional. Neither the Wood Products Council nor its employees, 

consultants, nor any other individuals or entities who contributed to the information make any warranty, representative or 
guarantee, expressed or implied, that the information is suitable for any general or particular use, that it is compliant with 

applicable law, codes or ordinances, or that it is free from infringement of any patent(s), nor do they assume any legal liability 
or responsibility for the use, application of and/or reference to the information. Anyone making use of the information in any 

manner assumes all liability arising from such use.

Copyright Materials

Funding provided in part by the Softwood Lumber Board
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