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https://www.woodworks.org/
publications-media/
building-trends-mass-timber/

As of March 2022, in the US, 1,384 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, March 31, 2022

Current State of Mass Timber Projects
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CLT Diaphragm Design for 
Wind and Seismic Resistance
Using SDPWS 2021 and ASCE 7-22

RESOURCES & UPCOMING EVENTS

New WOOD SOLUTION PAPER

Adidas East Village Expansion
Innovative mass timber designs meet 

ambitious construction timeline

New CASE STUDIES

District Office
Developer chooses mass timber to differentiate
speculative office project

Visit woodworks.org/publications-media Visit woodworks.org/events

Common Challenges in Wood 
Lateral System Layouts  |  May 3
1.5 AIA/CES HSW LUs, 1.5 PDH credits, 0.15 ICC credits

Lateral Design for Mass Timber 
Structures: How to Do It, 
How It’s Been Done  |  May 5
1.5 AIA/CES HSW LUs, 1.5 PDH credits, 0.15 ICC credits

Mass Timber Research Workshop |
September 20-22
USDA Forest Products Research Lab – Madison, WI



Continuing Education Credits

• Participants will receive a certificate of completion via email 

within two weeks.

• AIA credits will be processed by WoodWorks
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Mass timber is a 
category of framing 
styles often using 
small wood members 
formed into large 
panelized solid wood 
construction including 
CLT, NLT or glulam 
panels for floor, roof 
and wall framing

Mass Timber
What is it?



Mass Timber Framing Systems

Gravity 
Framing 

Styles

Post & Beam
Mass Timber

Walls
“Honeycomb”

Hybrid Light-
Frame & 

Mass Timber

Two-Way 
Deck



Mass Timber Framing Systems

Gravity 
Framing 

Styles

Post & Beam
Mass Timber 

Walls
“Honeycomb”

Hybrid Light-
Frame & 

Mass Timber

Two-Way 
Deck



Bullitt Center
Seattle, WA

Photo Credit: John Stamets

2x4 NLT roof deck
2x6 NLT floor deck

Floor assembly top to bottom:
3” concrete topping, acoustical mat, WSP, 2x6 NLT
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Candlewood Suites
Redstone Arsenal, AL

Image Credit: Lend Lease

• 62,600 SF, 4 story hotel, 92 
private rooms

• CLT utilized for walls, roof 
panels, and floor panels
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Credit: Jeremy Bittermann & Kaiser + Path 

Canyons
Portland, OR



Mass Timber and Steel Framing

Photo Credit: WoodWorks

Barracuda Condos
Madison WI

Public Library
Brentwood CA

Photo Credit: Holmes Structures
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5 ply CLT panels, 2-way span
~9’x13’ grid of columns

Images: Acton Ostry Architects

Brock Commons
Vancouver, BC



What’s in a mass timber building?
Products used
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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

Glue Laminated Timber (GLT)
Plank orientation

StructureCraft Photo: StructureCraft

Photo: Manasc Isaac Architects/Fast + Epp



Mass timber products
glulam

Glulam = a structural composite of lumber and adhesives
• Recognized in IBC 2303.1.3 using ANSI/AITC A 190.1 and ASTM D 3737
• Can be used for floor, roof purlins, beams, arches, columns



Mass timber products
glulamglulam specs:

Typical Widths:
3-1/8”, 3-1/2”, 5-1/8”, 5-1/2”, 6-3/4”, 8-3/4”, 
10-3/4”, 12-1/4”

Typical Depths:
Increments per # of lams from 6” to 60”+ 
western species lams are typically 1-1/2” thick
Southern pine lams are typically 1-3/8” thick

Typical Species:
Douglas-Fir, Southern Pine, Spruce
Also available in cedar & others

width

depth

Image: APA Glulam Product Guide



Mass timber products
glulam

Glulam layup:
Vary strength of laminations
• Higher strength lams at top and bottom -

tension and compression stresses are high
• Lower strength lams in center plies

High Strength Outer 
Tension Lams

Lower Grade 
Inner Lams

Medium Grade Inner 
Compression Lam

High Strength Outer 
Compression LamsHigher strength lams at top and bottom -

tension and compression stresses are high

Medium Grade Inner 
Compression Lam

Image: Apa



Photo: Ema Peter Photography



Mass timber products
glulam

Industrial Grade

Premium GradeArchitectural Grade

Framing Grade

Images: American Laminators

Glulam 
appearance 

grades



Mass timber products
glulam

Glulam specs:

Pt readily available
FRT may be available, 
varies by manufacturer 
& treater

Can be cambered, curved 
& tapered

Different Appearance 
Grades availablePhoto credit: anthony forest products



Flexibility of spans and shapes

Richmond  Olympic Oval, Richmond, BC, Canada

           



The Cathedral of 
Christ The Light 
Oakland, CA

Photo: Timothy Hursley, Cesar Rubio, and John Blaustein



Mass timber products
Cross-laminated timber (cLT)



Mass timber products
Cross-laminated timber (cLT)

4 1/8” to 19 1/2”

10’X40’
8’X64’

What is clt?
Solid wood panel
3 layers min. of solid sawn lams
90 deg. cross-lams
Similar to plywood sheathing



Mass timber products
Cross-laminated timber (cLT)

3-ply 3-layer

9-ply 9-layer

5-ply 5-layer 

7-ply 7-layer

Common clt layups

7-ply 5-layer

9-ply 7-layer



Mass timber products
Cross-laminated timber (cLT)

Photo Credit: DR Johnson



Mass timber products
Cross-laminated timber (cLT)Clt panel fabrication



Mass timber products
Cross-laminated timber (cLT)

Photo Credit: Sissi Slotover-Smutny

Clt prefabrication
• Finished panels are planed, sanded, cut 

to size. Then openings are cut with 
precise CNC routers.

• Third party inspection at factory
• Custom engineered for material 

efficiency
• Custom designed for project
• Each panel numbered, delivered & 

installed in predetermined sequence



4 stories
16,000 sf
Green Roof ARCHITECT: Lever Architecture

IMAGE CREDIT: Lever Architecture

ALBINA YARD
PORTLAND, OR



Candlewood suites
Redstone arsenal, al

• 62,600 sf, 4 story hotel, 92 private 
rooms

• CLT utilized for walls, roof panels, and 
floor panels

• 1,557 CLT Panels; Typical floor panel is 
8’x50’ & weighs 8,000 lbs

• Completed Late 2015

Image Credit: Lend Lease & schaefer



43%

37%

Savings on this CLT 
project compared to 

typical light gauge steel 
construction

Image: Lendlease  |   Source: Lendlease2

Candlewood Suites at Redstone Arsenal, AL
4 Stories, 62k SF



Mass timber products
Cross-laminated timber (clt)

In 2015 IBC, CLT is now defined in Chapter 2 Definitions:

And is referenced in Chapter 23:



Mass timber products
Cross-laminated timber (clt)

CLT product standard

ANSI / APA PRG 320  Standard for Performance 
Rated Cross-Laminated Timber



Mass timber products
Cross-laminated timber (clt)

CLT product Reports



Mass timber products
CLT with Structural Composite Lumber (SCL) Laminations



Mass timber products
Mass Plywood Panels (MPP)

Thicknesses in 1” Increments
Structural properties in APA 
Product Report PR-L325 



GIF courtesy of PDXNext.com, Port of Portland
Photo: WoodWorks

Portland International
Airport – Main Terminal
PORTLAND, OR



Nail Laminated Timber

Photo credit: structurecraft Builders



What is it?
Nail-laminated timber (NLT) is mechanically 
laminated to create a solid timber panel. NLT is 
created by placing dimension lumber (nominal 2x, 
3x, or 4x thickness and 4 in. to 12 in. width) on edge 
and fastening the individual laminations together 
with nails. 

Image: Think Wood

Mass timber products
Nail-laminated timber (NLT) panels



Mass timber products
Nail-laminated timber (NLT) panels

Content includes:
• Architecture
• Fire
• Structure
• Enclosure
• Supply and Fabrication
• Construction and Installation
• Erection engineering
Free download at 
www.thinkwood.com/nltguide



Mass timber products
Nail-laminated timber (NLT) panels

Nlt panels can be built on-site/in-place or pre-fabricated offsite 

Photo Credit:  john stamets Photo Credit:  structurecraft Builders



Mass timber products
Nail-laminated timber (NLT) panels

Nlt diaphragm design:
Lack of tested, published diaphragm values for 
bare nlt lead many engineers to covering with 
wood structural panels. Design as a blocked, 
sheathed diaphragm. Use sdpws table 4.2a/4.2B 

Photo credit: structurecraft Builders



Mass timber products
Nail-laminated timber (NLT) panels

Nlt shrinkage/expansion design:
Rule of thumb: leave one ply out per 8’-
10’ wide panel



Mass timber products
Nail-laminated timber (NLT) panels

Fluted panel options
Vary lamination depths

Photo credit: structurecraft Builders



Mass timber products
Nail-laminated timber (NLT) panels

pre-fabricated panels 
often pre-sheathed

Once installed, add 
stitching strips, tape 
joint if applicable

Photo Credit:  structurecraft Builders



Photo Credit: Blaine Brownell

t3 minneapolis
Minneapolis, mn



Image Credit: StructureCraft Builders

Type IV Construction
7 stories (6 Timber on 1 Concrete)
234,000 sf
2x8 NLT Floor Panels w/3” Concrete Topping
Glulam Beam and Column Frame
20’x25’ Grid

t3 minneapolis
Minneapolis, mn



t3 minneapolis
Minneapolis, mn

Image Credit: Ema Peter



Mass timber products
Dowel-Laminated Timber (DLT)

Photo credit: StructureCraft Builders



Mass timber products
Dowel-laminated timber (DLT) panels

Photo credit: StructureCraft Builders

DLT:
• Similar to NLT – Nails 

Connecting Lams replaced 
with hardwood dowels

• Common in Europe – often 
referred to as Brettstapel

• Not currently recognized 
as prescriptively 
permitted material in IBC

• Timber Framers Guild –
resources on dowel design



Mass timber products
Dowel-laminated timber (DLT) panels

Photo credit: StructureCraft Builders

Various profile options



111 East Grand
Des Moines, IA

Credit: Nuemann Monson Architects 
courtesy: Ryan Companies



111 East Grand
Des Moines, IA

4 story, 66,800 SF Spec office building
Dlt panels, glulam frame

Credit: StructureCraft Builders



Mass timber products
Glue-laminated timber (gLT) panels

Photo credit: unalamPhoto credit: Structure Fusion



Mass timber products
Glue-laminated timber (gLT) panels

Image source: structurecraft BuildersImage source: structurecraft Builders

Glulam decking:
• Similar to deep glulam beams laid on their side
• Same code references and manufacturing standards as 

glulam beams and columns
• Be careful of design stresses and layups used – spec 

uniform layup (all lams same species & grade)

Image source: manasc isaac architects/fast + epp



Mass timber products
Glue-laminated timber (gLT) panels

Nds supplement lists different design 
values for bending. 
Layup combinations typically 
optimized for beam applications. 
Layup combinations aren’t effective in 
glt decking applications

=
Image source: structurecraft Builders



Mass timber products
Glue-laminated timber (gLT)

Same shrinkage and diaphragm 
considerations as nlt:
• Gap panels to allow 

movement
• Cover with wood structural 

panel for diaphragm
• Available in variety of 

lamination options



https://www.woodworksinnovationnetwork.org/projects/?boundingBox%5BnorthEast%5D%5Blat%5D=45.74504016915964&boundingBox%5BnorthEast%5D%5Blng%5D=-122.05821671246593&boundingBox%5BsouthWest%5D%5Blat%5D=45.2338341744107&boundingBox%5BsouthWest%5D%5Blng%5D=-123.25435318707531&page=1
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