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As of June 2022, in the US, 1,502 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, June 30, 2022

Current State of Mass Timber Projects



Continuing Education Credits
• Participants will receive a certificate of completion via email

• AIA credits will be processed by WoodWorks

• To receive credit and a certificate, attendees must stay on 
for the duration of the seminar.



» Submit questions in the Q&A box 
at the bottom of your screen as 
they come up in the 
presentations. We will get to as 
many questions as possible.

Ask Questions through the Q&A Box



AIA CES Course

“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.



Learning Objectives

1. Review carbon basics and how material choice is related to sustainability.

2. Learn how wood products can be beneficial for the environment. 

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

4. Discuss benefits of using mass timber products, including structural versatility, 
prefabrication, lighter carbon footprint, and reduced labor costs.



Climate Change Background



Rising Temperatures and Melting Glaciers



From Rising Waters to Catastrophic Wildfires



Carbon & Greenhouse Gas Emissions



2020 = 7.8 
billion people  

2050 = 9.9 
billion people

Source: www.prb.org

Global Population Increase



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 ~9%

(Embodied Energy)



US Climate Policy

In the absence of strong Federal Policy, states and municipalities have adopted 
their own regulations

• CA: Buy Clean California – first US law to address embodied carbon in 
construction materials

• GWP must not exceed set limits

• Currently targets structural steel, steel rebar, glass, and mineral wool

Federal Policy is advancing under the Biden Administration:

• Rejoining the Paris Agreement

• Several first-week executive actions aimed at advancing zero-carbon 
technologies, increasing reforestation and carbon sequestration



Global Warming Potential (GWP) was developed to allow comparisons of the 
global warming impacts of different gases. Specifically, it is a measure of how 
much energy the emissions of 1 ton of a gas will absorb over a given period of 
time, relative to the emissions of 1 ton of carbon dioxide (CO2). The time period 
usually used for GWP’s is 100 years.  (EPA)

Carbon Dioxide Equivalents (CO2eq)  = International standard practice is to 
express greenhouse gases in terms of CO2 equivalents

GWP
Carbon Dioxide (CO2) 1
Methane (CH4) 28-36
Nitrous Oxide (N2O) 265-298
Fluorinated Gases Thousands to Tens of Thousands

Measuring Greenhouse Gases



+ 2 * = 44 CO2

1 ton Carbon ≠ 1 ton CO2

1 ton Carbon = (44/12=) 3.67 tons CO2

Carbon vs CO2



• Embodied Carbon: Carbon emissions associated with the entire life cycle of the 
building including harvesting, mining, manufacturing, transporting, installing, 
maintaining, decommissioning, and disposing/reuse of a material or product

• Operational Carbon: Carbon emissions associated with operating a building 
including power, heat, and cooling

Image: Boston Society for Architecture

Carbon Terms



50%

50%

Embodied

Operational

25%

75%
49% 
Carbon

Building   
Sector

Embodied vs. Operational Energy
Traditional Non-Wood Building

Image:  Gray Organschi Architecture

17 years



How Does Wood Fit in? 



• Less energy intensive to 
manufacture than steel or 
concrete

• Less fossil fuel consumed 
during manufacture

• Avoid process emissions

• Carbon storage in forests 
and promote forest health

• Extended carbon storage in 
products

Carbon Benefits of Wood

Image: USDA US Forest Service



Carbon Sequestration: The process by which CO2 is removed from the 
atmosphere and deposited in solid or liquid form in oceans, living organisms, or 
land.

Carbon Storage: Carbon is stored as a solid in the form of plant material: 
roots, trunks, branches, stems, and leaves. It can continue to be stored in 
wood building materials.

More Carbon Terms

Image: Dovetail Partners, Inc.



Carbon Storage
Wood ≈ 50% Carbon (dry weight)

Image: Lever ArchitectureImage: Kaiser + Path



Carbon Cycle
Renewable Resource | Carbon Sequestration

Source: Building with Wood – Proactive Climate Protection, Dovetail Partners, Inc.



Extractivism and its Impacts
Source: Timber City Research Initiative, 
Gray Organschi Architecture



Specifics of Carbon Storage



Harvested Wood Pools
• Harvested Wood Products

• Solid Waste Disposal Sites

Forest Pools
• Aboveground Biomass

• Belowground Biomass

• Dead Wood

• Litter or Forest Floor

• Soil Organic Carbon
Source: https://usaforests.org/

Where is Carbon Stored?

Image: naturallywood.com



Carbon Storage in Harvested Wood Products

As of 2019, the carbon stock for Harvested
Wood Products in Use in the conterminous 48 
states is estimated at 1,521 Million Metric Tons.

Aboveground 
Biomass

Belowground 
Biomass

Dead Wood

Litter

Soil (Mineral)

Soil (Organic)

Harvested Wood 
Products in Use

Harvested Wood 
Products in SWDS

Carbon Stocks in Forest Land and Harvested Wood Pools, 2019
https://www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-main-text.pdf

https://www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-main-text.pdf


https://www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-main-text.pdf

https://www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-main-text.pdf


Image: Structurecraft

Image: LP Building Solutions
Image: Weyerhaeuser

Harvested Wood Products

• Solid sawn wood products have the 
lowest level of embodied energy.

• Wood products requiring more 
processing steps (for example, 
plywood, engineered wood products, 
flake-based products) require more 
energy to produce but still require 
significantly less energy than their 
non-wood counterparts.

Source: USFPL Wood Handbook; Wood as a 

Sustainable Building Material Image: Georgia-Pacific



Tools to Evaluate Carbon Impact



Whole Building Life Cycle Analysis (WBLCA)

“Evaluation of the inputs, outputs, and potential 
environmental impacts… throughout its life cycle”

• WBLCA covers all stages in the life cycle of a 
building and its components

• Several tools available; various methodologies

• https://www.thinkwood.com/education/calculate-
wood-carbon-footprint

• https://www.thinkwood.com/blog/understanding-
the-role-of-embodied-carbon-in-climate-smart-
buildings

https://www.thinkwood.com/education/calculate-wood-carbon-footprint
https://www.thinkwood.com/blog/understanding-the-role-of-embodied-carbon-in-climate-smart-buildings


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



Case Studies



Bullitt Center 
Seattle, WA

• Designed for a 250-year life 
span

• Met criteria for Living 
Building Challenge 2.0

• Rooftop photovoltaic cells 
generate electricity for the 
building; building recycles its 
own water

• 6 over 2 design; 52,000 sf

• Heavy timber frame: glulam 
and NLT panels

IV (HT)

Architect:  The Miller Hull Partnership
Structural Engineer:  DCI Engineers

Photo: John Stamets



Bullitt Center 
Seattle, WA



Bullitt Center 
Seattle, WA

Volume of wood:
Based on user inputs

Volume of Wood → Mass of Wood →
Mass of Carbon (50% of wood) →

Mass of CO2 (3.67 x mass of Carbon)

Volume of Wood → Volume of Logs →
Volume of Trees → Tree Growth Rate



• 4 stories; 62,688 sf

• First CLT hotel in USA

• 37% faster overall construction

• 40% fewer construction workers

• Trained unemployed veterans

Candlewood Suites
Redstone Arsenal, AL

Architect:  Lendlease
Project Engineer:  Schaefer Structural Engineers

IIIB

Photo: IHG Army Hotels, Lendlease



Candlewood Suites
Redstone Arsenal, AL

Photo: IHG Army Hotels, Lendlease



Candlewood Suites
Redstone Arsenal, AL

Emissions avoided by choosing wood 
over alternative building material 

based on building type

Total Potential Carbon Benefit =
Carbon Stored + Emissions Avoided

Convert Total Potential Carbon Benefit 
to laymen’s terms like emissions from 

operating a car or a home



Crescent Terminus
Atlanta, GA

Project Architect:  Lord Aeck Sargent
Structural Engineer:  SCA Consulting Engineers

IIIA

• 5 stories wood over 3 stories 
of concrete parking (Type IA 
podium)

• Savings by using wood could 
be spent on luxury amenities

• Dedication to sustainable 
investments

• Flexibility in design

• Rooftop gardens supported 
by wood trussesPhoto: Richard Lubrant



Crescent Terminus
Atlanta, GA

Photo: Crescent Communities

Project Architect:  Lord Aeck Sargent
Structural Engineer:  SCA Consulting Engineers



Photo: Dennis Ivy

El Dorado High School
El Dorado, AR

• 322,500 square feet

• $2.7 million savings by 
switching from steel and masonry 
to wood

• Exposed wood to acknowledge 
Arkansas landscape and provide 
enriching educational space

• Barrel-vaulted roof with exposed 
glulam bowstring trusses in the 
arena

IIIA

Architect:  CADM Architecture, Inc.
Structural Engineer:  Engineering Consultants, Inc.



El Dorado High School
El Dorado, AR

Photo: W.I. Bell

Architect:  CADM Architecture, Inc.
Structural Engineer:  Engineering Consultants, Inc.



1430 Q
Sacramento, CA

Architect:  HRGA, The HR Group Architects
Structural Engineer:  Buehler

• 6 stories of wood + mezzanine
over 2-story concrete podium 
(IIIA over IA)

• 63,000 square feet

• First of its kind in USA

• Needed 6 floors of residential 
units to make the project viable

• Concrete and steel were too 
expensive

IIIA

Photo: Gary Folkins



1430 Q
Sacramento, CA

Photo: Gary Folkins



Source: Generate Architecture

Tallhouse, Boston



Source: Generate Architecture

Tallhouse
Boston



64

www.ForesttoCities.org

Forest to Cities
A Systemic Solution in Action

GROW LIVE

BUILD





Key Early Design Decisions

What is the Single Most Important Early Design Decision on 
a Mass Timber Project? Is it: 

MEP Layout
Acoustics

Concealed Spaces
Connections
Penetrations

Construction Type
Fire-Resistance Ratings

Member Sizes
Grids & Spans

Exposed Timber (where & how much)

The Answer is…They All Need to Be Weighed (Plus Others)



Key Early Design Decisions

Early = Efficient 

Realize Efficiency in:
• Cost reduction
• Material use (optimize fiber use, 

minimize waste)
• Construction speed
• Trade coordination
• Minimize RFIs

Commit to a mass timber design 
from the start



Key Early Design Decisions

One potential design route:

1. Building size & occupancy informs 
construction type & grid

2. Construction type informs fire 
resistance ratings

3. Grid & fire resistance ratings inform 
timber member sizes & MEP layout

But that’s not all…
Architects: The Miller Hull Partnership with Lord 

Engineer: 
Contractor: 

Photo: Jonathan Hillyer



Key Early Design Decisions

Other impactful decisions:

• Acoustics informs member sizes (and 
vice versa)

• Fire-resistance ratings inform 
connections & penetrations

• MEP layout informs use of concealed 
spaces

Miller Hull Partnership, photo: John Stamets



Key Early Design Decisions

Other impactful decisions:

• Grid informs efficient spans, MEP 
layout

• Manufacturer capabilities inform 
member sizes, grids & connections

• Lateral system informs 
connections, construction 
sequencing

And more…

Platte Fifteen, Oz Architecture, KL&A 
Engineers & Builders, Arch Angle Media



Key Early Design Decisions

Where do we start?

1 De Haro, Perkins & Will, photo Alex Nye



Construction Types



Construction Types

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

Where does the code allow MT to be used?
• Type IB & II: Roof Decking

Image: StructureCraft BuildersPhoto Credit: DeStafano & Chamberlain, Inc, Robert Benson Photography



Construction Types

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 except in 2021 IBC)

Photo Credit: Hacker Architects, Jeremy Bittermann



Construction Types

Where does the code allow MT to be 
used?
• Type III: Interior elements (floors, 

roofs, partitions/shafts) and exterior 
walls if FRT

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



Construction Types

Where does the code allow MT to be used?
• Type IV: Any exposed interior elements & roofs, must meet 

min. sizes; exterior walls if CLT or FRT. Concealed space 
limitations (varies by code version)

Image: Perkins + Will



Construction Types

Framing Solid Sawn
(nominal)

Glulam
(actual)

SCL
(actual)

Fl
oo

r Columns 8 x 8 63/4 x 8¼ 7 x 7½

Beams 6 x 10 5 x 10½ 5¼ x 9½

Ro
of

Columns 6 x 8 5 x 8¼ 5¼ x 7½

Beams* 4 x 6 3 X 67/8 3½ X 5½

Minimum Width by Depth in Inches
See IBC 2018 2304.11 or IBC 2015 602.4 for Details

*3” nominal width allowed where sprinklered Photo: WoodWorks

Type IV construction permits exposed 
heavy/mass timber elements of min. sizes. 



Construction Types

Photo: StructureCraft

Photo: Aitor Sanchez/ Ewing Cole 

Floor Panels/Decking:
• 4” thick CLT (actual thickness)
• 4” NLT/DLT/GLT (nominal thickness)
• 3” thick (nominal) decking covered 

with: 1” decking or 15/32” WSP or ½” 
particleboard

Photo: WoodWorks

Type IV min. sizes: 



Construction Types

Interior Walls:
• Laminated construction 4” thick
• Solid wood construction min. 2 layers 

of 1” matched boards
• Wood stud wall (1 hr min) 
• Non-combustible (1 hr min)

Verify other code requirements for FRR 
(eg. interior bearing wall; occupancy 
separation) 

Type IV min. sizes: 



Construction Types

Type IV concealed spaces

Can I have a dropped ceiling? Raised access floor?



Construction Types

Type IV concealed spaces

Until 2021 IBC, Type IV-HT provisions prohibited concealed spaces

Credit: IBC



Construction Types

Type IV concealed space options within 2021 IBC



Construction Types

Type IV concealed space options within 2021 IBC



Construction Types

Type IV concealed space options within 2021 IBC



Construction Types

Concealed spaces solutions paper

https://www.woodworks.org/wp-content/uploads/wood_solution_paper-
Concealed_Spaces_Timber_Structures.pdf

https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf


Construction Types

Where does the code allow MT to be used?
• Type V: All interior elements, roofs & exterior walls

Image: Christian Columbres Photography



Construction Types

Type III: 6 stories

Credit: Ema Peter

Type IV: 6 stories

Type V: 4 stories

Allowable mass 
timber building size 

for group B 
occupancy with 

NFPA 13 Sprinkler

Credit: Christian Columbres Photography



Construction Types New Options in 2021 IBC
Allowable mass timber building 
size for group B occupancy with 

NFPA 13 Sprinkler

Allowable mass timber building Allowable mass timber building 
size for group B occupancy with 

NFPA 13 Sprinkler



Fire Design of MT

Credit: David Barber, ARUP



Key Early Design Decisions

Source: 2018 IBC

Construction type influences FRR



Key Early Design Decisions
Construction type influences FRR

• Type IV-HT Construction (minimum sizes)
• Other than type IV-HT: Demonstrated fire resistance

Method of demonstrating FRR (calculations or testing) 
can impact member sizing



FRR Design of MT

Calculated FRR of Exposed MT:
IBC to NDS code compliance path



FRR Design of MT

NDS Chapter 16 includes 
calculation of fire resistance of 
NLT, CLT, Glulam, Solid Sawn 
and SCL wood products

Credit: FPInnovations



FRR Design of MT

NDS Table 16.2.2 Design stress adjustment factors applied to adjust 
to average ultimate strength under fire design conditions

Source: AWC’s NDS



FRR Design of MT

AWC’s TR10 is a technical design guide, aids in the use of NDS 
Chapter 16 calculations 

Source: AWC’s TR10



WoodWorks Inventory of Fire Tested MT Assemblies
FRR Design of MT



Mass Timber Fire Design Resource
• Code compliance options for 

demonstrating FRR
• Free download at woodworks.org

FRR Design of MT



Structural Grid



Structural Grid

Grids & Spans

• Consider Efficient 
Layouts

• Repetition & Scale
• Manufacturer Panel 

Sizing
• Transportation

24’-2” 30’-0”
30’-0”

24’-0”

24’-0”



Structural Grid

Member Sizes
• Impact of FRR on Sizing
• Impact of Sizing on Efficient Spans
• Consider connections – can drive member sizing

0 HR FRR: Consider 3-ply Panel
• Efficient Spans of 10-12 ft
• Grids of 20x20 (1 purlin) to 30x30 

(2 purlins) may be efficient

Albina Yard, Portland, OR
20x20 Grid, 1 purlin per bay

3-ply CLT
Image: Lever Architecture



Structural Grid

1 or 2 HR FRR: Likely 5-ply Panel
• Efficient spans of 14-17 ft
• Grids of 15x30 (no purlins) to 

30x30 (1 purlin) may be efficient

Member Sizes
• Impact of FRR on Sizing
• Impact of Sizing on Efficient Spans
• Consider connections – can drive member sizing

First Tech Credit Union, Hillsboro, OR
12x32 Grid, One-Way Beams

5-ply (5.5”) CLT
Image: Swinerton



Key Early Design Decisions

Why so much focus on panel thickness?



15%

14%

64%

7%Project Overhead

Labor

Material

Equipment

Source: Swinerton

Key Early Design Decisions

Typical MT Package Costs



15%

14%

64%

7%Project Overhead

Labor

Material

Equipment

Source: Swinerton

Key Early Design Decisions

Panels are the biggest part of the 
biggest piece of the cost pie

64%

Material



Source: Fast + Epp, Timber Bay Design Tool 

Key Early Design Decisions

Panel volume usually 65-80% of MT package volume

30’

25’

Type IIIA option 1
1-hr FRR
Purlin: 5.5”x28.5”
Girder: 8.75”x33”
Column: 10.5”x10.75”
Floor panel: 5-ply

Glulam volume = 118 CF (22% of MT)
CLT volume = 430 CF (78% of MT)
Total volume = 0.73 CF / SF



Key Early Design Decisions

Panel volume usually 65-80% of MT package volume

Type IIIA option 2
1-hr FRR
Purlin: 5.5”x24”
Girder: 8.75”x33”
Column: 10.5”x10.75”
Floor panel: 5-ply

Glulam volume = 123 CF (22% of MT)
CLT volume = 430 CF (78% of MT)
Total volume = 0.74 CF / SF

30’

25’

Source: Fast + Epp, Timber Bay Design Tool 

Cost considerations: One additional beam (one additional erection pick), 2 more connections



Key Early Design Decisions

Panel volume usually 65-80% of MT package volume

Type IV-HT
0-hr FRR (min sizes per IBC)
Purlin: 5.5”x24” (IBC min = 5”x10.5”)
Girder: 8.75”x33” (IBC min = 5”x10.5”)
Column: 10.5”x10.75” (IBC min = 6.75”x8.25”)
Floor panel: 3-ply (IBC min = 4” CLT)

Glulam volume = 120 CF (32% of MT)
CLT volume = 258 CF (68% of MT)
Total volume = 0.51 CF / SF

30’

25’

Source: Fast + Epp, Timber Bay Design Tool 



Source: Fast + Epp, Timber Bay Design Tool 

Key Early Design Decisions

Panel volume usually 65-80% of MT package volume

30’

25’

Type IV-C
2-hr FRR
Purlin: 8.75”x28.5”
Girder: 10.75”x33”
Column: 13.5”x21.5”
Floor panel: 5-ply

Glulam volume = 183 CF (30% of MT)
CLT volume = 430 CF (70% of MT)
Total volume = 0.82 CF / SF



Key Early Design Decisions

Covers simple and complex 
methods for bearing wall and 

frame supported floor systems

Worked office, lab 
and residential 

Examples

NEW MASS TIMBER 
FLOOR VIBRATION 

DESIGN GUIDE



Connections

Credit: Structurlam



Key Early Design Decisions

Photo: Josh Partee Photo: Christian ColumbresPhoto: John Stamets Photo: Blaine Brownell

Many ways to demonstrate connection fire protection: 
calculations, prescriptive NC, test results, others as approved by AHJ



Key Early Design Decisions

Steel hangers/hardware fully concealed within a timber-to-timber 
connection is a common method of fire protection



Key Early Design Decisions

Photo: LEVER ArchitecturePhotos: Simpson Strong-Tie

Connection FRR and beam 
reactions could impact required 
beam/column sizes



Key Early Design Decisions

2017 Glulam Beam to Column Connection Fire 
Tests under standard ASTM E119 time-
temperature exposure

Photo: ARUP/SLB



Key Early Design Decisions

Member to member bearing also commonly used, can avoid 
some/all steel hardware at connection



Key Early Design Decisions

Member to member bearing also commonly used, can avoid 
some/all steel hardware at connection

Style of connection also impacts and is impacted by grid layout 
and MEP integration 



Key Early Design Decisions

MASS TIMBER CONNECTIONS 
INDEX
A library of commonly used mass 
timber connections with designer 
notes and information on fire 
resistance, relative cost and load-
carrying capacity.



Connections

Other connection 
design 
considerations:
• Structural capacity
• Shrinkage
• Constructability
• Aesthetics
• Cost

Credit: Alex Schreyer



Photo: Alex Schreyer

Penetrations & Firestopping



Penetrations & Firestopping

Option 1: MT penetration firestopping via tested products

Photos: AWC/FPInnovations



Penetrations & Firestopping

Most firestopping systems include combination of fire safing (eg.
noncombustible materials such as mineral wool insulation) plus fire caulk

Photos: AWC/FPInnovations/Hilti



Penetrations & Firestopping



Penetrations & Firestopping

Inventory of Fire Tested Penetrations in MT Assemblies



Penetrations & Firestopping

Option 2: MT penetration firestopping of penetrations via engineering 
judgement details (contact firestop manufacturer)



Penetrations & Firestopping
Beam penetrations:
• If FRR = 0-hr, analyze structural impact of hole diameter only
• If FRR > 0-hr, account for charred hole diameter or firestop penetration

Hole diameter

Hole diameter after 1-hr char



MEP Layout & Integration



MEP Layout & Integration

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



MEP Layout & Integration

Key considerations:
• Level of exposure desired
• Floor to floor, structure depth & desired 

head height
• Building occupancy and configuration (i.e. 

central core vs. double loaded corridor)
• Grid layout and beam orientations
• Need for future tenant reconfiguration
• Impact on fire & structural design: 

concealed spaces, penetrations

Credit: WoodWorks



MEP Layout & Integration

Smaller grid bays at central core (more head height)
• Main MEP trunk lines around core, smaller branches in exterior bays

Credit: Blaine Brownell Credit: WoodWorks



MEP Layout & Integration

Credit: ARUP
Smaller branches in exterior bays

Smaller grid bays at central 
core

Main MEP trunk lines around core



MEP Layout & Integration

Credit: Alex Schreyer Credit: WoodWorks

Dropped below MT framing
• Can simplify coordination (fewer penetrations)
• Bigger impact on head height



MEP Layout & Integration

Credit: WoodWorksCredit: WoodWorks

In penetrations through MT framing
• Requires more coordination (penetrations)
• Bigger impact on structural capacity of penetrated members
• Minimal impact on head height



MEP Layout & Integration

Credit: KL&A Engineers & Builders

In chases above beams and below panels at Catalyst
• 30x30 grid, 5-ply CLT ribbed beam system

Credit: Hans-Erik Blomgren



MEP Layout & Integration

Credit: JC Buck

Credit: Ema Peter/MGA Credit: Hacker Architects

In gaps between MT panels
• Fewer penetrations, can allow for easier modifications later



MEP Layout & Integration

Credit: Ema Peter/MGA

In gaps between MT panels
• Aesthetics: often uses ceiling panels to cover gaps



MEP Layout & Integration

RAF NON RAFCredit: BOKA Powell

In raised access floor (RAF) above MT
• Aesthetics (minimal exposed MEP)



MEP Layout & Integration

Credit: Alex Schreyer

In topping slab above MT
• Greater need for coordination prior to slab pour
• Limitations on what can be placed (thickness of topping slab)
• No opportunity for renovations later



Lateral System Choices & Impacts



Lateral System Choices

Credit: Hacker Architects

Concrete Shearwalls



Lateral System Choices
Connection to concrete core



Lateral System Choices

Credit: Hacker Architects

Steel Braced Frame

Photos: Marcus Kauffmann, ODF



Lateral System Choices
Wood-Frame Shearwalls

Credit: KL&A Engineers & Builders



Lateral System Choices
Wood-frame Shearwalls:
• Code compliance
• Standard of construction practice well known
• Limited to 65 ft shearwall height, 85 ft overall building height 

(Type IIIA construction)

Credit: Jeremy Bittermann & Kaiser + Path 



Lateral System Choices
MT Shearwalls

Photo: Alex Schreyer



Lateral System Choices
Timber Braced Frame

Credit: Alex Schreyer



Acoustics & Sound Control



Acoustics & Sound Control

Images: Maxxon



Acoustics & Sound Control

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 
• Applies to walls and floor/ceiling assemblies



Acoustics & Sound Control

Structure-borne sound:
Impact Insulation Class (IIC)
• Evaluates how effectively an assembly blocks impact sound from 

passing through it
• Only applies to floor/ceiling assemblies



Acoustics & Sound Control

Photos: Baumberger Studio/PATH Architecture/Marcus Kauffman   |   Architect: Kaiser + PATH

MT: Structure Often is Finish



Acoustics & Sound Control

But by Itself, Not Adequate for Acoustics



Acoustics & Sound Control



Acoustics & Sound Control

Regardless of the structural materials used in a wall or floor ceiling 
assembly, there are 3 effective methods of improving acoustical 
performance:

1. Add mass
2. Add noise barriers
3. Add decouplers

Image credit: Christian Columbres



Acoustics & Sound Control

Mass timber has relatively low “mass”
Recall the three ways to increase acoustical performance:

1. Add mass
2. Add noise barriers
3. Add decouplers

Credit: Christian Columbres



Acoustics & Sound Control

Concrete Slab:
6” Thick
80 PSF
STC 53

CLT Slab:
6-7/8” Thick
18 PSF
STC 41
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Acoustics & Sound Control

Acoustical Mat:
• Typically roll out or board products
• Thicknesses vary: Usually ¼” to 

1”+ 

Credit: Maxxon
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Acoustics & Sound Control

Common mass timber floor 
assembly:
• Finish floor (if applicable)
• Underlayment (if finish floor)
• 1.5” to 4” thick 

concrete/gypcrete topping
• Acoustical mat
• WSP (if applicable)
• Mass timber floor panels

Credit: AcoustiTECH



Acoustics & Sound Control

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


Acoustics & Sound Control

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

Inventory of Tested Assemblies

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


Key Early Design Decisions

Early Design Decision Example

Credit: Monte French Design Studio

6’

32’

32’

240’

7-story, multi-family building, typ. floor plan:

30x32 typ. unit

Corridor

30’



Key Early Design Decisions

Early Design Decision Example

MT Construction Type Options:
• 7 stories of IV-C
• 5 stories of IIIA over 2 stories of IA podium
• 5 stories of IV-HT over 2 stories of IA podium

Credit: Monte French Design Studio



• For the entire project team, 
not just builders

• Lots of reference documents

Reduce Risk
Optimize Costs

Download Checklists at 
www.woodworks.org

www.woodworks.org/wp-content/uploads/wood_solution_paper-
Mass-Timber-Design-Cost-Optimization-Checklists.pdf

https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Mass-Timber-Design-Cost-Optimization-Checklists.pdf


Keys to Mass Timber Success:
Know Your WHY

Design it as Mass Timber From the Start
Leverage Manufacturer Capabilities

Understand Supply Chain
Optimize Grid

Take Advantage of Prefabrication & Coordination
Expose the Timber

Discuss Early with AHJ
Work with Experienced People
Let WoodWorks Help for Free
Create Your Market Distinction

Images: Korb & Associates



Questions? Ask me anything. 

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

Marc Rivard, PE, SE
Regional Director | MA, CT, ME, NH, RI, VT

(617) 997-3890
marc.rivard@woodworks.org
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