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Attendee Notes

To receive a certificate of completion, stay on for 

the duration of the webinar.
1.

GROUP ATTENDEES: Go to woodworks.org/webinar to 

find the Group Sign-In Form. Add each attendee and 

submit the form immediately following the webinar.

2.

The PDF of today’s presentation can be found on 

WoodWorks.org under the Events tab—then 

Presentation Archives.

3.



WoodWorks | The Wood Products Council 

is a registered provider of AIA-approved continuing 

education under Provider Number G516. 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.



Course Description

Developers and owners are increasingly interested in exploring mass timber for their 

projects. This presentation provides an overview of mass timber structural systems. 

Prefabricated mass timber construction can help reduce schedules and labor while 

increasing safety. Wood has many environmental benefits for occupants, communities, 

project teams and investors. The aesthetics of wood are broadly appealing to a wide 

range of occupants. Its natural beauty can help attract tenants. The unique appearance 

helps differentiate mass timber buildings from competitors in the market. We'll discuss 

how all these factors can contribute value to mass timber developments. We’ll also 

explore challenges unique to mass timber and resources available to address them. 

Attendees will learn where to look for mass timber opportunities in their future projects.



Learning Objectives

1. Understand how the aesthetic and biophilic benefits of wood can contribute to occupant 

health, tenant appeal and the financial value of a real estate development.

2. Through case study examples, explore code-compliant design of mass timber structures.

3. Discuss the environmental benefits of mass timber including a low embodied carbon 

footprint, carbon storage, and contributions to forest health and carbon.

4. Learn how prefabricated mass timber structural systems can have a positive impact on 

construction schedules and increase jobsite safety for workers. 
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Agenda: The What, Why 

and How of Mass Timber



MASS TIMBER

ASSESSING THE WHAT

Brock Commons, Vancouver, BC |  Architect: Acton Ostry|  Image Courtesy naturallywood
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Heavy Timber
Photo: Benjamin Benschneider

Mass Timber
Photo: John Stamets

Light-Frame Wood
Photo: WoodWorks



Site Built (Light-Frame) Panelized (Light-frame) Mass TimberVolumetric Modular 
(Light-frame)

Photo: Davis Frame

Image: Entekra Photo: LendLease

Modern Types of Wood Construction

Prefabricated Offsite



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

Photo: StructureCraft

Nail-Laminated Timber (NLT)

Photo: Ema Peter

Photo: Think Wood Photo: StructureCraft

Photo: Manasc Isaac 

Architects/Fast + Epp



Mass Timber Building Options

Post and Beam Flat Plate Honeycomb

Photo: Blaine Brownell Photo: acton ostry architects Photo: : LendLease



Mass Timber Building Options

Hybrid: Light-Frame Hybrid: Steel Framing

Photo: Marcus Kauffman



9-ply 9-layer

5-ply 5-layer 

7-ply 7-layer

Most Designs
Least $/sf

3-ply 3-layer 

Common CLT Layups

Max Length

24 to 64 feet*

Max Width

4 to 12 feet*

*All dimensions are approximate.

Consult with manufacturers.

4 1/8”
(common) 

6 7/8”
(common) 



Southfield Park 35 Warehouse, Dallas | Affinius Capital|  Image: Mark Humphries Photography

District Office, Portland | Urban Development + Partners | Hacker Architects

Multifamily

Warehouses

ACME Timber Lofts, New Haven  |  Spiritos Properties                     Gray Organschi Architecture

Timber House, Brooklyn | Brooklyn Home Company | Mesh Architectures | Photo: Travis Mark

Vertical Additions

Office



Hotel Magdalena, Austin | Lake Flato Architects |  Photo: Casey Dunn

Adohi Hall | University of Arkansas  |  LWA  & Modus Studio | Photo: Timothy Hursley

Affordable/ Workforce Housing

Hospitality

Blue Ridge Orthodontics  |  Photo: Mark Herboth

Heartwood, Seattle | Atelier Jones

Healthcare

Student Housing/ Learning



Brock Commons, Vancouver, BC |  Architect: Acton Ostry|  Image Courtesy naturallywood

MASS TIMBER

UNDERSTANDING THE WHY



The Triple Bottom Line

People

ProfitPlanet

Sustainability



New Buildings & Greenhouse Gases

Image: Architecture 2030

Buildings generate nearly 

40% of annual global 

greenhouse gas emissions 
(building operations + embodied 
energy)

Embodied Energy (11%): 

Concrete, iron + steel produce 

approximately 9% of this 
(Architecture 2030)

(Embodied Energy)



Carbon Storage
Wood ≈ 50% Carbon (dry weight)

Image: Lever ArchitectureImage: Kaiser + Path



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

• Available at woodworks.org

• Estimates total wood mass in a building

• Relays 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



U.S. Forest Land: 
Forest Area in the United States 1630 – 2017
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Source: USDA-Forest Service, Forest Resources of the United States, 2017 (2018)

Forest Area has been stable 
for more than 100 years



» High level overview of sustainability 

benefits of mass timber

» Carbon benefits

» Forest health & wildfire resilience

» Healthy buildings & biophilia

» Energy efficiency & insulation

» Circular economy

» Short read - great for developers, their 

capital partners, and anyone who just 

needs a brief intro to topic

Sustainability Brief

https://www.woodworks.org/resources/meeting-sustainability-

objectives-with-wood-buildings/



Healthy Buildings & Biophilia

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



Rothoblaas

T3 Atlanta
Hartshorne Plunkard

Architecture / DLR Group / 

StructureCraft / New 

South Construction /

Photo StructureCraft

» Labor Shortage Solution

» Small crews for timber 

frame installation

» Utilize more entry-level 

laborers when MEPF 

systems fully designed, 

coordinated & pre-

planned

» Safer construction sites

Labor Benefits



Photo: WoodWorks

Schedule Savings for Rough-In Trades
Fast Construction

NO curing

(mass timber)

Curing & maze of 

shores (concrete)



38

Compressing the Typical Construction Schedule

Look for these potential

$$ schedule savings

with mass timber in

comparison to steel

and concrete.

Up to 25% schedule savings
= Less carrying costs

+ Less GC overhead

+ Ability to lease/occupy sooner

Faster erection

(prefabricated + precise)

If prefabricated, savings

in enclosure time

MEP fully coordinated

in design phase &

therefore installed faster 

Less finishes with

exposed wood

structure

Less soil remediation + smaller foundations

for sites with problematic soils

*Earlier start for follow-up trades;

no waiting for cure times

Below grade foundations + soils

Mass timber structure

Building envelope/exterior

MEP

Interior finishes
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Earlier start*

Overall mass timber construction schedule



Prefab Assemblies:

» Bathroom Pods

» MEP Racks

» Panelized Walls

Other systems:

» Enclose building asap

» Lateral system needs to be 

compatible with fast pace 

of mass timber

Prefabrication: Other systems
Keep up with Fast Pace of Mass Timber

Developer, Asset Manager, Design Builder:  Lendlease

Locations:   Redstone Arsenal, Huntsville, Alabama Photos: Lendlease



Healthy forests/ wildfire resiliency & support rural economies

Fast construction

Aesthetic Value (Leasing velocity/ premiums)

Healthy Building / Biophilia 

Lightweight structure

Labor shortage solution
• small crews

• entry level workers

Just-in-time delivery (ideal for dense urban sites)

Environmentally friendly (low carbon footprint)



Brock Commons, Vancouver, BC |  Architect: Acton Ostry|  Image Courtesy naturallywood

MASS TIMBER

DEMONSTRATING THE HOW



» CLT was first recognized in the 2016 CBC /2015 IBC

» CLT in the Code:

» Chapter 2: Definitions

» Chapter 23: Wood

Mass Timber in the IBC: Cross-Laminated Timber (CLT)



» Many buildings use higher 

construction type than necessary

» Traditional practice

» Fire ratings

» Materials

» Cost!

Which Construction Type?



Construction Types – Allowable Materials

TYPE VTYPE IVTYPE IIITYPE IITYPE I

BAHTCBABABABA

Any wood
FRTW (LF, MT), 

CLT (protected)
CLT (protected)FRTW

Non-

combustible

Non-

combustible

Exterior Wall

Material

Any wood
Heavy 

Timber
Heavy TimberAny wood

Non-

combustible

Non-

combustible

Interior 

Elements

IBC/CBC defines 5 construction types: I, II, III, IV, V

A building must be classified as one of these



Construction Type IB, IIA, IIB (IBC Table 601 footnote c)

Airport
Portland International Airport - Portland, OR

Image: Timberlab

Civic Building
Millcreek City Hall – Millcreek, UT

Photo: 

de Leon & Primmer Architecture WorkshopImage: WoodWorks

Event Center
Locust Grove – Louisville, KY



TYPE VTYPE IVTYPE IIITYPE IITYPE I

BAHTCBABABABA

Any wood
FRTW (LF, MT), 

CLT (protected)
CLT (protected)FRTW

Non-

combustible

Non-

combustible

Exterior Wall

Material

Any wood
Heavy 

Timber
Heavy TimberAny wood

Non-

combustible

Non-

combustible

Interior 

Elements

Construction Types – Allowable Materials



Construction Types V-A, V-B

Residential
Star Lofts

Des Moines, IA

Image: Cutler Development

Educational
Cooley Landing Education Center

East Palo Alto, CA

Image: Michael O’Callahan

Office
First United Bank

Moore, OK

Image: WoodWorks



TYPE VTYPE IVTYPE IIITYPE IITYPE I

BAHTCBABABABA

Any wood
FRTW (LF, MT), 

CLT (protected)
CLT (protected)

FRTW
(fire retardant 

treated wood)

Non-

combustible

Non-

combustible

Exterior Wall

Material

Any wood
Heavy 

Timber
Heavy TimberAny wood

Non-

combustible

Non-

combustible

Interior 

Elements

Construction Types – Allowable Materials



Construction Types III-A, III-B

Residential
Canyons

Portland, OR

Image: Jeremy Bittermann & Kaiser + Path

Student Housing
UCSC Kresge College

Santa Cruz, CA

Image: WoodWorks

Office
Platte 15

Denver, CO

Image: JC Buck



TYPE VTYPE IVTYPE IIITYPE IITYPE I

BAHTCBABABABA

Any wood
FRTW (LF), 

CLT (protected)
CLT (protected)FRTW

Non-

combustible

Non-

combustible

Exterior Wall

Material

Any wood
Heavy 

Timber
Heavy TimberAny wood

Non-

combustible

Non-

combustible

Interior 

Elements

Construction Types – Allowable Materials



Construction Types IV-HT

Office
1 De Haro

San Francisco, CA

Image: David Wakley

Office
San Mateo County Office Building 

Redwood City, CA

Image: WoodWorks

Educational
John W. Olver Building at U. Mass

Amherst, MA

Image: Albert Vecerka / Esto



Source: WoodWorks

Type V Type III
Type IV (HT)

+ Mezzanines + Podiums

BEFORE 2021 IBC Code Limit for wood - 6 stories (business) 5 stories (residential) and 85 feet

Over 6 Stories:

Alternate Means and Methods Request (AMMR) through performance based design



Mass Timber Fire Testing at ATF Lab (2017)

U.S. Building Codes, Tall Wood Ad Hoc Committee (2016-2018)

» Development of code change proposal for prescriptive code allowance of tall wood buildings.

Construction Type IV-A, B, and C



Type IV-B Type IV-C

Construction Types IV-A, B, and C

Type IV-A

9 STORIES

BUILDING HEIGHT 85’

PER STORY AREA 135,000 SF

BUILDING AREA 405,000 SF

12 STORIES

BUILDING HEIGHT 180’

PER STORY AREA 216,000 SF

BUILDING AREA 648,000 SF

18 STORIES

BUILDING HEIGHT 270’

PER STORY AREA 324,000 SF

BUILDING AREA 972,000 SF
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Type IV-C

Heartwood
Seattle, WA

Community Roots Housing | Skipstone

8 Stories

Height = 85’

Wood fully exposed
Images: Susan Jones, atelierjones

Image: Susan Jones, atelierjones



Type IV-B

Baker’s Place
Madison, WI

Developer: The Neutral Project

12 Stories

Height = 180’

2024 IBC / 2025 CBC

Fully Exposed Timber 
Images: Michael Green Architecture

Image: Susan Jones, atelierjones



Type IV-A

18 Stories

Height = 270’

Wood covered/ not exposed

Image: Susan Jones, atelierjones

1510 Webster
Oakland, CA

Developer/Architect/Builder: oWOW

Images: Andrew Nelson



Construction Type – Primarily based on building size & occupancy

Construction Type (All Sprinklered Values)

V-BV-AIII-BIII-AIV-HTIV-CIV-BIV-A

Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)Occupancies

607075858585180270A, B, R

Allowable Number of Stories above Grade Plane (IBC Table 505.4)

2334461218A-2, A-3, A-4

3446691218B

3455581218R-2

Allowable Area Factor (At) for SM, Feet2 (IBC Table 506.2)

18,00034,50028,50042,00045,00056,25090,000135,000A-2, A-3, A-4

27,00054,00057,00085,500108,000135,000216,000324,000B

21,00036,00048,00072,00061,50076,875123,000184,500R-2

For low- to mid-rise mass timber buildings, there may be multiple options for construction 

type. There are pros and cons of each, don’t assume that one type is always best.



Fire Design of Mass Timber

Credit: David Barber, ARUP



Fire

Resistance

Rating

NoncombustibleMass Timber

Credit: Urban One

Fire Design of Mass Timber



Fire-Resistance Ratings
Driven primarily by construction type



R-2 Occupancy, Type III-A vs Type IV-C

7-8 Stories

85 ft

7- 8 Stories

85 ft

Type IV-C

Type III-A

Type I-A

Type III-A Type IV-C



MEP Layout & Integration

Set Realistic Owner Expectations About Aesthetics
• MEP fully exposed with MT structure, or limited exposure?



Credit: H + O Structural Engineering

11 E LENOX, BOSTON, MA



Credit: John Klein, Generate Architecture

MEP Systems, Routing and Integration





Photo: WoodWorks

Prescriptive Code Compliance:

 Concrete Shear Walls

 Steel Braced Frames

 Light Frame Wood Shear Walls (65 ft max)

 Cold Formed Steel Shear Walls (65 ft max)

 CLT Shear Walls (65 ft max)

 CLT Rocking Walls

Considerations for Lateral Systems

2021 SDPWS, ASCE 7-22

Currently in development!



Connection to other materials - Tolerance Solutions



Acoustics & Sound Control

Concrete Slab:

6” Thick

80 PSF

STC 53

CLT Slab:

6-7/8” Thick

18 PSF

STC 41



Acoustics & Sound Control

Images: Maxxon



Insurance Resources

www.woodworks.org/learn/mass-timber-clt/mass-timber-building-insurance/

WoodWorks resources for mass timber insurance: 

» Video series on MT Builder’s Risk insurance challenges

» Mass Timber Project Questionnaire for Builder’s Risk 

Insurance – download & fill it out!

» Insurance for Mass Timber Construction: Assessing Risk 

and Providing Answers (white paper)

» Discuss with WoodWorks Regional Director: 

» Lists of experienced insurance brokers

» Help answering questions from brokers & insurers



Photo Credit: StructureCraft

Photo Credit: GLI Partners

» Lack of historic loss data = Unknowns

» Unknowns = Risk

» Risk = Higher Premiums

» Some take a ‘wood is wood’ approach

» Important to understand the significant 

differences in how mass timber performs in the 

event of a fire, etc. when compared to light 

wood-frame and all other building materials

Insurance Perspective on Mass Timber



Photo Credit: US Forest Products Laboratory

» Demonstrate extensive testing, research and use

» Provide clarification on commonly misunderstood topics

» Highlight building code recognition and approvals

» Reference product reports, evaluations and 3rd party verifications

» Generate project-specific mitigation strategies

Insurance Perspective on Mass Timber
How do we address the perceived unknowns?

Photo: AWC/FPInnovationsPhoto: ARUP



Each project should evaluate its specific conditions and constraints and create a 

project-specific risk mitigation plan that addresses items such as:

» Construction phase moisture protection – have a plan

» Long term moisture protection – traditional building envelope

» Construction site fire safety & other safety measures – have a plan

» Construction schedule impacts – shorter schedules help reduce risk

Mass Timber Project Risk Mitigation



Builder input 
during pre-design 
is essential to 
optimizing costs.

» Assemble Design & Builder Team

» Contract model: consider CM at risk, 

design-assist, IPD, or design-build

» Establish project goals through 

discussions with owner, designer and 

builder.

» Cost estimating considerations

» 3D modeling & coordination of structural, 

MEPF & architectural systems

Pre-design
for developers/ 

owners



Plan for early 
conversations 
with building & 
fire departments

» Acoustics – set expectations

» If it hasn’t already been done, decide whether the 

GC or subcontractor will install the framing. 

» Ensure safety policies are in place to protect against 

construction fires.

» Determine “shop or field” for connectors and 

finishes.

» Decide how wood will be protected during 

transportation and construction.

Design
for developers/ 

owners



District Office

Jeremy Bittermann

The Canyons

Clay Creative

Christian Columbres

1 De Haro

Hacker

Hacker

INTRO Cleveland

Nick Johnson, Tour D Space

Ascent

C.D. Smith Construction

David Wakely

Scan to download

Mass Timber Business Case Studies: Value Creation Analysis



Mass Timber Business Case Studies: Value Creation Analysis

Development Overview 

• Property Information

• Product Strategy

• Investment Highlights

Qualitative Discussion

• Challenges

• Lessons Learned

• Successes

Quantitative Overview

• Development Timeline

• Costs

• Rents

• Lease up

Multifamily | Office | Industrial | Student Housing

Hacker

District Office INTRO Cleveland

Nick Johnson, Tour D Space

Comparative Return Analysis

Realized Pro Forma Market 

7.35%7.00% 6.25% Yield on cost  

TBD4.50% 4.75% Cap rate

TBD ($800+/ RSF)$717/ RSF $550/ RSF Value/rentable SF  

N/A65% 65% Leverage 

    



Mass Timber Business Case Studies
December 2022

ADX Creative and Engberg Anderson Architects

Timber Lofts

Office & Multifamily Tend to:

I n i t i a l  F i n d i n g s :  G e n e ra l

ICE Blocks

Lease up faster than submarket norms; 
which translates to:

• Higher net income

• Lower income volatility

• Better IRR

• Lower risk via quicker to refinance/ sell

Attract quality tenants; which translates to:

• Better rent collection

• Better (lower) cap rates

• Better (stable) occupancy

Bernard André Photography 



Questions? Ask us anything. 

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

Please take our survey!

Chelsea Drenick, SE
Regional Director | CA-North, NV, UT

(303) 588-1300

chelsea.drenick@woodworks.org
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