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Sustainable Structures Built with
Engineered Wood

Presented by: Roy Frederick

APA – The Engineered Wood Association is a
registered provider of AIA-approved
continuing education under Provider Number
G023. All registered AIA CES Providers must
comply with the AIA Standards for Continuing
Education Programs. Any questions or
concerns about this provider or this learning
program may be sent to AIA CES
(cessupport@aia.org or (800) AIA 3837,
Option 3).
This learning program 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.
AIA continuing education credit has been
reviewed and approved by AIA CES. Learners
must complete the entire learning program to
receive continuing education credit. AIA
continuing education Learning Units earned
upon 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.
_____________________________________________________________
Questions related to specific materials, methods, and services will
be addressed at the conclusion of this presentation.

Webinar Attendee Survey

Roy Frederick https://www.apawood.org/sustainable-
structures-survey
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As society seeks a more sustainable future, sustainable
building construction is becoming more important. This
program looks at sustainability in the construction
industry and the role of wood construction, specifically,
designing with engineered wood products. Participants
will learn  best practices to improve design,
specification and installation of sustainable solutions
using engineered wood systems.

Course Description

 Understand sustainability, its importance and the impact it has on
the construction industry, from the forest to the home.
 Recognize the role that wood construction plays in the future of

sustainable construction.
 Describe the benefits of engineered wood products and how

harvesting, manufacturing and using these products lessen
impacts on the environment.
 Use best practices for sustainability in the design, specification,

and installation of engineered wood products.

Learning Objectives

1. What is a sustainable structure?
2. How do you compare building materials?
3. Why is wood sustainable?
4. What are the sustainable benefits of Engineered Wood

Products?
5. What best practices can you implement in your building

design and construction today?

Today’s Agenda
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1. What is a sustainable structure?
2. How do you compare building materials?
3. Why is wood sustainable?
4. What are the sustainable benefits of Engineered Wood

Products?
5. What best practices can you implement in your building

design and construction today?

Today’s Agenda
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Climate Change

Sustainability

Credit: NASA.gov
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Climate Change
Population Increase

Sustainability

Climate Change
Population Increase
Resource Depletion

Sustainability

Maximize efficiency in resources:
 Energy
 Water
 Materials

Minimize impact through
complete building life cycle:
 Human health
 Environment

What is a sustainable structure?

Social Economic

EnvironmentalSustainable
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Milestones for Sustainable Structures

American
Institute of

Architects (AIA)
creates the

Committee on
the Environment

(COTE)

1989

• EPA and US
DOE launch
Energy Star

• 1st local green
building
program
launched in
Austin, TX

1992
• USGBC

founded
• LEED program

began 1998
1993

Milestones for Sustainable Structures

Founding of
Living

Building
Challenge,

LBC

2006

1st edition of
California

Green
Building

Standards
Code,

CALGreen

2007
1st edition of
International

Green
Construction
Code, IGCC

2009

Milestones for Sustainable Structures

Architecture
2030 issued

the 2030
Challenge

2009
CLF issue

the building
industry

2050
Challenge

2019
Structural
Engineers
SE 2050

Commitment
2020
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Comprehensive Change

Sustainability

Building
Operations

28%

Building
Material

(Core and
Shell)

11%Other
Building
Materials

10%

Non-
Building

Mfg
22%

Transportation
23%

Other
6%

GLOBAL CO2 EMISSIONS

1. What is a sustainable structure?
2. How do you compare building materials?
3. Why is wood sustainable?
4. What are the sustainable benefits of Engineered Wood

Products?
5. What best practices can you implement in your building

design and construction today?

Today’s Agenda

Carbon Accounting 101

A Carbon Explainer - APA – The Engineered Wood Association (apawood.org)
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Carbon accounting
Embodied carbon

Carbon Accounting 101

Zero Net Energy Carbon Neutral

Carbon Accounting 101

Operational energy Operational carbon

Carbon Accounting 101
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Carbon Sequestration Biogenic Carbon

Carbon Accounting 101

GENESIS

Raw material
creation

CO2

Environmental Product Declaration
(EPD)
Compliance with ISO standards
Adherence Product Category Rule (PCR)
Third party certification of the LCA

process
A list of the life cycle stages considered

in the analysis

Carbon Accounting 101

EPDs for Engineered Wood
Published by the American

Wood Council (AWC)
 3rd party verified by UL
Cradle-to-gate

Carbon Accounting 101
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Construction

Carbon Accounting 101

Use
Operations
Maintenance and repair

Carbon Accounting 101

End-of-Life

Carbon Accounting 101
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Adaptive Reuse
ReuseWood.org

Embodied Carbon

End-of-Life

Carbon Accounting 101

https://www.epa.gov/sites/production/files/2021-01/documents/2018_ff_fact_sheet_dec_2020_fnl_508.pdf

RF0

End-of-Life

Carbon Accounting 101

https://www.epa.gov/sites/production/files/2021-01/documents/2018_ff_fact_sheet_dec_2020_fnl_508.pdf

Landfill
73%

Compost/Mulch
6%

Manufactured
Products

3%

Fuel
18%

Wood Debris Destination
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RF0 Mark Tibbets Encourage you to note that C&D debris, including
wood, goes to “C&D landfills” not “landfills.”    Municipal solid
waste landfills generate methane, and while the science is not
complete making that distinction between waste types may
become more important.
Roy Frederick, 2022-09-22T19:41:49.548
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Carbon Accounting 101

A1 A2 A3 A4 A5 B6:
Energy
B7: Water

C2B2: Maintenance
B3: Repair
B4: Replacement
B5: Refurbishment

C3: Waste
Processing
C4: Disposal

C1

Life Cycle Assessment (LCA)
Bill of materials
LCA software: Athena, GaBi,

SimaPro, Tally, EC3, OneClick
Environmental Product

Declaration (EPD)

Carbon Accounting 101

1. What is a sustainable structure?
2. How do you compare building materials?
3. Why is wood sustainable?
4. What are the sustainable benefits of Engineered Wood

Products?
5. What best practices can you implement in your building

design and construction today?

Today’s Agenda
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Wood
Manufacturing

35

Why Wood?: Green Building

33% of total land in the US is forest
Annual net timber growth is 36% higher

that removals
1.4 tons of co2 is sequestered in every

1 ton of wood
US forest offset nearly 15% of total

greenhouse gases

The Carbon Factor

APA Form F305

US and Canada
North America has more certified forests than anywhere else

in the world.
 Each year, the U.S. plants over 1 billion trees and Canada

plants over 600 million trees.
Demand for forest products keeps forests as forests.
Global carbon dioxide emissions could be reduced by as

much
as 31% if builders used wood instead of steel and concrete.

Sustainability – Forest Facts
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Forestry

1 ton wood

1 ton O21.4 ton CO2

Source:  APA Publication F305

Carbon Cycle

38

Benefits of Timber
Harvesting
Promotes forest

regeneration.
 Increases biodiversity
 Improves timber quality

and increases value

Forestry

Engineered Wood = Green

Benefits of Timber
Harvesting
Promotes growth

productivity and efficiency
Enhances wildlife habitat

Forestry

Engineered Wood = Green
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SFI
63%

FSC
28%

ATFS
3%

CSA
6%

Certified Forest Area in North America

Forest Certification update 2021: The Pace of Change,
published by Dovetail Partners

Forest Certification and APA Members

Biophilic Design
Environmental Features
Natural shapes and forms
Light and space
Evolved human-nature

relationship

Design Concepts

Nature in Design: The Biophilia Effect - APA – The
Engineered Wood Association (apawood.org)
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Sustainability – On-demand Webinars

Available at www.apawood.org

Wood Carbon Calculator

www.woodworks.org/resources/woodworks-carbon-calculator

1. What is a sustainable structure?
2. How do you compare building materials?
3. Why is wood sustainable?
4. What are the sustainable benefits of Engineered Wood

Products?
5. What best practices can you implement in your building

design and construction today?

Today’s Agenda
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 Produced from small dimension lumber
harvested from managed and
sustainable forests
 Timber resource utilization optimized

using a wide range of lumber grades
 Custom lengths = less waste
 Manufacturing involves low energy use

process
 Uses low formaldehyde emitting

adhesives

Sustainable Benefits of Engineered Wood

Predictability
Consistent

dimensions
 Straight
 Predictable
 Less Shrinkage
 Less Crowning
 Long Lengths

Sustainable Benefits of Engineered Wood

Performance
 Longer lengths and stronger members

Sustainable Benefits of Engineered Wood
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Sustainable Benefits of Engineered Wood

Span Further
@ 24"o.c.:  Sawn 2x12 (max. 17'-1") → 11-7/8" i-joist (max. 20'-2") +18%

@ 4ft. o.c.: Sawn 4x14 (max. 19'-4") → LVL 3-1/2x14 (max. 22'-3") +15%

@ 8ft. o.c.: Sawn 6x16 (max. 20'-9") → GLB 5-1/2x16 (max. 24'-8") +18%

OR 7-layer x 8ft. CLT panel (max. 29'-3") +41%

Note: Spans assume a Live load = 40psf and Dead Load = 10psf with an L/480 (LL deflection limit)

Less waste
 Longer lengths cut to size to reduce jobsite waste
 Engineered wood products are a system

Sustainable Benefits of Engineered Wood

Manufacturing
Uses Biowaste
 Low Energy
 Lowest

Sustainable Benefits of Engineered Wood
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Managed by the U.S.
Department of Agriculture
Goal is to increase the

purchase and use of
biobased products.
Reduces our nation's

reliance on petroleum
 Increases use of renewable

agricultural resources

Bio Preferred

https://www.biopreferred.gov/BioPreferred/faces/pages/AboutBioPreferred.xhtml

Embodied carbon
 Material baseline

Engineered Wood and Sustainibility
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Embodied Carbon
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Embodied carbon intensity
diagrams

Embodied Carbon and Materials

Green Building Specifications

Engineered Wood and Sustainibility

WSP glulam i-joists SCL CLT

California Air Resources Board & CALGreen Exempt based on ASTM E1333 testing! same?

US Green Building Council LEED v4

National Green Building Std. ICC 700-2020 same?

EPA Indoor airPLUS

Steel and concrete use more:
 Energy
 Emit more greenhouse gases
Release more air and water
pollutants during manufacturing

More is not always better

APA Form F305
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Net Carbon Emissions

More is not always better

APA Form F305

Carbon Savings

Source: Lippke, B. and Edmonds, L. Environmental Improvement Opportunities for Alternative Wall and Floor Design.
2009. CORRIM Phase II Research Report

Wood is Sustainable
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1. What is a sustainable structure?
2. How do you compare building materials?
3. Why is wood sustainable?
4. What are the sustainable benefits of Engineered Wood

Products?
5. What best practices can you implement in your building

design and construction today?

Today’s Agenda

Less is more
 Use light frame EWPs when you can
 Use mass timber EWPs instead of steel and concrete construction
 Use Biophilic Design
 Expose your structure
 Utilize advanced framing techniques

Best Practices for Sustainability

All-wood Podiums in Mid-rise Construction

APA Case Study, Form No. N110
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 Renewable resources
 Lower embodied energy
 2021 IBC allows 18-story

construction
 Cost benefits
 Recent projects:
 18-story student housing, Brock
Commons (Vancouver, BC)
 25 story (19 = mass timber)
apartment building, Ascent Tower
(Milwaukee, WI)

Mass Timber
Photo Credit: The University of British Columbia

Substitute Concrete/CMU shaft walls with wood

Wood Shaft Walls

Use Biophilic Design

APA Publication J140

RF0
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RF0 1989 Loma Prieta Earthquake
Roy Frederick, 2022-09-22T20:10:26.463
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 LEED Platinum
building
 Expose your

structure

Case Study: Environmental Nature Center

APA Publication: K115

2x6 Advanced Framing

APA Publication: M400

Green Rating Systems

68

69

70



9/23/2022

24

Green Rating Systems

Leadership in Energy and Environmental Design
(LEED)

Green Rating Systems

Green Globes

Green Rating Systems

 Living Building
Challenge
Bullitt Center:
 ZNE + ZN Water
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Green Verification Report

Carbon Leadership
Forum

SE2050

Architecture 2030

Industry Programs

Green recovery
CLT from locally

sourced wood
Mountain pine beetle

damage

Case Study: Washington State University’s
Brelsford Visitor Center
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Energy efficiency
funds better
education

Case Study: Bethel School District

Photo Credit: Erickson McGovern Architects

Value engineering save

Case Study: Santa Barbara Apartments

Social Economic

EnvironmentalSustainable

1. What is a sustainable structure?
2. How do you compare building materials?
3. Why is wood sustainable?
4. What are the sustainable benefits of Engineered Wood

Products?
5. What best practices can you implement in your building

design and construction today?

Today’s Agenda
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Questions?

80

APA Update Newsletter
(www.apawood.org)

APA Update Newsletter
(www.apawood.org)
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APA Update Newsletter
(www.apawood.org)

Field Services Division Territories

Field Services Division Territories
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Thank you!

www.apawood.org
www.apawood.org/help
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