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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. Highlight possibilities for the expanded use and application of mass timber in larger and taller buildings.
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State of our Forests

Forest Area in the United States
1630-2012
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Forest area has been stable 
for over 100 years!



Western US Wild Fire Epidemic

Fire readiness and suppression has gone from 20% of
the FS budget in 2001 to 52% in 2015. It is not

uncommon to spend $1 million per hour fighting fires.

Source: US Forest Service –
http://www.fs.fed.us/about-agency/budget-performance/cost-fire-operations



Volume of wood used 950 m3

Carbon sequestered and 
stored (CO2e) 760 metric tons

Avoided greenhouse gases 
(CO2e) 320 metric tons

Total potential carbon benefit
(CO2e) 1,080 metric tons

Carbon savings from the choice of wood in this one 
building are equivalent to:

1,615 passenger vehicles off the
road for a year

Enough energy to operate a
home for 803 years



Net Carbon Emissions

LCA of Materials: Carbon Emissions

Source: 2006 US EPA Database

USEPA                        
(2006)

USEPA                        
(2006)

Material 

Process Emissions              
(kg CO2e/ kg of 

product)

Process Emissions 
Including  Carbon 

Storage within Material            
(kg CO2e/ kg of product)

Framing lumber 0.12* -1.68

Concrete 0.12 0.12

Concrete block 0.14 0.14

Brick 0.32 0.32

Medium density fiberboard (MDF) 0.32 -1.47

Recycled steel (avg recy content) 0.81 0.81

Glass (not including primary mfg.) 0.57 0.57

Cement (Portland, masonry) 0.97 0.97

Recycled aluminum (100% recycled 
content) 1.13 1.13

Vinyl -- 1.00

Steel (virgin) 2.55 2.55

Aluminum (virgin) 16.60 16.60

Carbon content of 49% assumed for wood. (measured values range from about 47-52%)
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Richmond  Olympic Oval, Richmond, BC, Canada
Design Team: Cannon Design Architecture, Fast + Epp, 
Glotman Simpson 
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School Base Allowable Sizes – IBC Table 503
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HT Outside of Type IV Construction 

• In Type III & V Construction Requiring Fire Resistance Rating:

• IBC 722.1 permits calculation of fire resistance for exposed wood 
members and wood decking performed in accordance with NDS 
Chapter 16.

Federal Center South – Building 1202 , Seattle, WA 
Photo Credit: Benjamin Benschneider

• Common applications 
are exposed timber 
floors and roofs in IIIA, 
VA construction

• Reduced (non-charred) 
section is used for 
structural calculations

• Protection of 
connections required 
per IBC 722.6.3.3





Photos courtesy DeStafano & Chamberlain, Inc.

Portland International Jetport, Portland, Maine
Architect : Gensler
Structural Engineer: Oest Associates
Timber Engineer:  DeStefano & Chamberlain



Case Study: Portland International Jetport

Portland International Jetport
• Location: Portland, ME
• LEED Gold
• Completed 2012
Design Team: Gensler, Oest Associates
Photo Credit: DeStafano & Chamberlain, Inc, Robert Benson Photography
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Source: Survey of International Tall Wood Buildings, 2014

Tamedia Headquarters, Zurich Switzerland
Design Team: Shigeru Ban & IttenBrechbuhl, Creation Holz GmbH
Photo: Didier Boy de la Tour



Source: Survey of International Tall Wood Buildings, 2014

Tamedia Headquarters, Zurich Switzerland
Design Team: Shigeru Ban & IttenBrechbuhl, Creation Holz GmbH
Photo: Didier Boy de la Tour



Churches

St. Martha Catholic Church – Porter, TX
Design Team : Turner Duran Architects, Pinnacle 
Structural Engineers
Photo Credit: G. Lyon Photography, Inc. 

• 45,000 sf
• Glulam trusses & columns, T&G decking



Aquatic Centers

• Curved glulam beams 
and wishbone columns 
provide vertical and 
lateral support

• $7.5 Million total cost

West Vancouver Aquatic Centre
Design Team: Hughes Condon Marler
Architects, Fast and Epp Engineers
Photo Credit: Nic Leboux, Gary Otte, 
Martin Tessler







•

•

•

•































Upcoming Events

Oct 30, 2018 Mass Timber Workshop – White Plains, NY

Oct 18 2018:  Mass Timber Wood Design Symposium – Washington, DC

Nov 6, 2018 Mass Timber Workshop – Marlborough, MA  

Visit www.woodworks.org for a complete list of events

http://www.woodworks.org/


Questions?

This concludes The American 
Institute of Architects Continuing 
Education Systems Course Marc Rivard

Marc.rivard@woodworks.org



The Olver Design Building
&

Mass Timber

Dr. Peggi Clouston, PEng, BASc, MASc, PhD 
Associate Professor

Building and Construction Technology
UMass, Amherst

clouston@umass.edu

Photo credit: A. Schreyer

Presented October 5, 2018 to: 
Mass.gov Division of 

Capital Assets Management and Maintenance



87,500 ft2 (8,200 m2), 4 stories || Project cost: $52M || Construction time: Aug. 2015 – October 2016 

Architect: Leers Weinzapfel Assoc. ||Engineer: Equilibrium / SGH || Contractor: Suffolk Construction

Olver Design Building, UMass, Amherst

Photo credit: A. Schreyer

Awards
• 2018 Wood Design Awards Jury’s Choice for Wood Innovation, WoodWorks

• 2017 Building of the Year, world-architects

• 2017 Most Innovative Project Award (less than $100 million), Architectural Engineering Institute

• 2017 Excellence in Structural Engineering Award (New Buildings $20 to $100 Million), National Council of Structural 

Engineering Associations

• 2017 Awards of Merit for Structural Systems Design and Architectural Engineering Integration, Architectural Engineering 

Institute

• 2017 Award of Merit, Higher Education/Research Category, ENR New England 

• + 6 more!





Photo credit: A. Schreyer



<http://www.woodworks.org/wp-content/uploads/UMass-Amherst-Olver-Design-Building-WoodWorks-Case-Study.pdf>

Olver Design Building Carbon Summary

http://www.woodworks.org/wp-content/uploads/UMass-Amherst-Olver-Design-Building-WoodWorks-Case-Study.pdf
http://www.woodworks.org/wp-content/uploads/UMass-Amherst-Olver-Design-Building-WoodWorks-Case-Study.pdf
http://www.woodworks.org/wp-content/uploads/UMass-Amherst-Olver-Design-Building-WoodWorks-Case-Study.pdf


UMass Wood Mechanics Lab



Recent and on-going projects

http://csmres.co.uk

Award #1068864

Bio-based Composites in Wind Turbine Blades

Award #1538309

Local Species 
Cross Laminated Timber

To see more… http://biobasedbuilding.info

Laminated  Veneer Bamboo 

McIntire-Stennis

Wood-Concrete Composites

McIntire-Stennis

www.woodontheplaza.info
a public art exhibition on wood architecture and engineering

Modeling Structural Composite Lumber

Award #0826265

Executive Office EEA



Massachusetts 
Eastern Hemlock

Engineering Local Species Cross Laminated Timber



Massachusetts 
Eastern Hemlock

Engineering Local Species Cross Laminated Timber



Work in progress:  4 panel layups -- 2 for Eastern Hemlock and 2 for Eastern White Pine

2. HYBRID layup

No.1 / Select Structural

No.1 / Select Structural

No. 2 / No. 3

1. BASELINE layup



Advanced Panel Design and Computer Simulation



Panel Manufacture

Hydraulic press applies 120 psi pressure



Experimental testing to establish strength properties for inclusion into ANSI/APA PRG 320 

Bending failure

Rolling Shear 
failure



Photo credit: A. Schreyer

Questions? Contact: Dr. Peggi Clouston, PEng, MASc, PhD 
Associate Professor
Department of Environmental Conservation
clouston@umass.edu


