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“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.



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.



mass timber



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?
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Post & Beam

T3 Minneapolis
Minneapolis, MN

Image Credit: Blaine Brownell



5 PLY CLT PANELS, 2-WAY SPAN
~9’X13’ GRID OF COLUMNS

Brock Commons
Vancouver, BC

Images: acton ostry architects

Two-Way Panels



Virtuoso
Vancouver, BC

Image: Seagate Structures

Hybrid  Light-Frame & 
Mass Timber

Carbon 12
Portland, OR
Image: WoodWorks



HONEYCOMB

CANDLEWOOD SUITES
REDSTONE ARESENAL, AL
Image Credit: LendLease



What’s in a mass timber building?
Products used



Mass timber products
glulam

Photo Credit: alex schreyer



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
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 Lams

Medium Grade Inner 
Compression Lam

Image: Apa



Flexibility of spans and shapes

Richmond  Olympic Oval, Richmond, BC, Canada
Design Team: Cannon Design Architecture, Fast + Epp, Glotman Simpson 
Photo Credit: Stephanie Tracey, Craig Carmichael, Jon Pesochin, KK Law Creative, 
Ziggy Welsch



The Cathedral of Christ The Light, Oakland, CA
Photo: Timothy Hursley, Cesar Rubio, and John Blaustein





5 stories
156,000 sf ARCHITECT: HACKER

IMAGE CREDIT: StructurLam

First Tech Credit Union
Hillsboro, OR



ARCHITECT: HACKER
IMAGE CREDIT: StructurLam

First Tech Credit Union
Hillsboro, OR



M a s s  T i m b e r  P r o d u c t s
Dowel Laminated Timber Mass Plywood Panel Photo credit: StructureCraft Builders/Freres Lumber



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



Mass timber products
Nail-laminated timber (NLT) panels

When does the code allow 
it to be used?
IBC defines NLT as 
mechanically laminated decking 
per IBC 2304.9.3

Permitted anywhere that 
combustible materials and heavy 
timber are allowed, plus more



Mass timber products
Nail-laminated timber (NLT) panels

When is it used?
NLT is typically used for 
floor and roof  panels. 
Plywood/OSB added to one 
face can provide in-plane 
shear capacity, allowing the 
product to be used as a 
diaphragm. Can also be used 
for walls, shafts.

Photo credit: structurecraft Builders



Mass timber products
Nail-laminated timber (NLT) panels

Photo credit: woodworks

often exposed on underside
Structure is finish



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



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

credit: Structurecraft Builders

DLT: Similar to NLT – But lams are usually finger 
jointed in DLT so joint layups not a concern



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 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
Mass Plywood Panels (MPP)



Mass timber products
Mass Plywood Panels (MPP)

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



Mass timber products
Tongue and groove decking

Tongue and groove decking:
2x, 3x or 4x solid or laminated wood decking 
laid flat with interlocking tongue and groove 
on narrow (side) face
• Recognized in IBC 2304.8 (lumber decking)
• 2x usually has a single t&G; 3x and 4x 

usually have a double t&g
• 6” and 8” are common widths
• Can be used for floor, roof decking

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

Photography



Mass timber products
Tongue and groove decking

Can be used by itself as a 
diaphragm: sdpws table 4.2d
Or add layer of wsp on top, treat 
as blocked diaphragm

T&G diaphragm design



Mass timber products
Tongue and groove deckingT&G decking design

Nds supplement contains allowable design values
Awc’s wcd-2 contains span tables



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

Ice block I
Sacramento, CA



Photo Credit: RMW Architecture

Ice block I
Sacramento, CA

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

Photography

135,000 sf of retail and restaurant space
Glulam frame, 3x T&G Decking



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

Mino
r Axis

Major Axis



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



Candlewood Suites
Redstone arsenal, al

Image Credit: IHG® Army Hotels, Lendlease



Candlewood Suites
Redstone arsenal, al

Image Credit: Lend Lease & schaefer



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



Timber Concrete Composite

Timber Concrete Composites

Graphic Credit: StructureCraft Builders

Design Considerations:

• Unique composite 
connection options

• Not standardized in code 
– requires unique analysis 
and project approval



UBC Earth Science Building, Vancouver, Canada
ARCHITECT: Perkins + Will
ENGINEER: Equilibrium
Photo Credit: Structurlam

www.TiComTec.de



Photo Credit: John Stamets

Grid options and member sizes:
What’s been done



Bullitt center
Seattle, wa

Photo Credit: John Stamets

11’-6” Beam Spacing
11’-6” column spacing at exterior
23’-0” Column Spacing at interior

2x6 NLT Floor Deck



Clay creative
Portland, or

• ~8’ finished floor to bottom of beam
• 25’x30’ at perimeter
• 30’x30’ bays at center
• 2x6 NLT Spans 15’
• Exterior steel moment frame keeps 

core area more versatile



t3 minneapolis
Minneapolis, mn

Image Credit: Ema Peter

20’x25’ Grid
2x8 NLT Floor Panels span 20’ w/3” Concrete Topping



5-1/2”, 5-ply CLT spans 12’
ARCHITECT: HACKER
IMAGE CREDIT: StructurLam

First Tech Credit Union
Hillsboro, OR

IMAGE CREDIT: Swinerton Builders



Candlewood Suites
Redstone arsenal, al

Image Credit: LendLease

• 5-ply CLT floor panels, 3-ply roof 
panels span 16.5 ft



John W. Olver Design 
Building

UMass, Amherst, ma

Photo Credit: alex schreyer

• 5-ply CLT floor panels, composite 
with hbv system

• Grids 20’x24’ to 26’



5 PLY CLT PANELS, 2-WAY SPAN
~9’X13’ GRID OF COLUMNS

Images: acton ostry architects

BROCK COMMONS
VANCOUVER, BC



Mass timber appeal



MARKET DRIVERS FOR MASS TIMBER

» Construction Efficiency & 
Speed

» Construction site constraints –
Urban Infill

» Innovation/Aesthetic

PRIMARY 
DRIVERS

» Carbon Reductions
» Structural Performance –

lightweight

SECONDARY 
DRIVERS

Image Credit: Structure Fusion



Mass timber appeal

What is the ultimate appeal and driver 
for any building and material type? 



Mass timber appeal
Reduced construction time

Murray Grove,
London UK

8 stories of CLT over 1 
story concrete podium

8 stories built in 27 
days  (~1/2 the time of 

precast concrete)

Franklin Elementary 
School, Franklin, WV

45,200 ft2 2 story 
elementary school

2.5 months to erect CLT

Less time on site = 
less $$

Source: City Construction4

Source: Architect Magazine3



1 Floor = 3 Days

17 Floors Erected 
in 9.5 Weeks

Mass timber appeal
Reduced construction time

Brock Commons, Vancouver, BC
Source: naturally:wood5



Mass timber appeal
Alternate to concrete & masonry

Photo Credit: charles judd



Mass timber appeal
Material mass

75% lighter weight than concrete



Mass timber appeal
Material mass

75% lighter weight than concrete
Source: Structurlam7



Mass timber appeal
Material mass

Forte’, Victoria Harbor, Melbourne, Australia
Architect: LendLease |  Source: Lendlease8

Completed in 2012
10 stories 
~ 105 ft. tall, > 18.6 K sqft.
3 year investment in R&D
Poor soils required a much lighter 
building



Mass timber appeal
Reduced embodied carbon

Brock Commons, Vancouver, BC

Source: Naturally:wood9

Photo credit: acton ostry architects



Mass timber appeal
Minimal waste



Mass timber appeal
Prefabricated and precise

Mass timber elements fabricated to 
tight tolerances

Computer Numerically Controlled (CNC) 
connections Photo credit: naturally:wood



Mass timber appeal
Energy efficient

CLT has an R-value of approximately 1.25 per inch of thickness. 
Source: US CLT Handbook10



Mass timber appeal
Structural flexibility

Photo Credit: APA



Fire resistance

Photo Credit: fPinnovations



Mass timber design
Fire resistance

Source: Aitc



Mass timber design
Fire resistance

Similar to heavy timber, mass timber products 
have inherent fire resistance properties

Source: AWC’s TR 10



Mass timber design
Fire resistance

Mass timber design
Fire resistance

Construction type selection dictates 
prescriptive fire resistance requirements:
• Type IV Construction (minimum sizes)
• Other than type IV: Demonstrated fire resistance:
• IBC 703.3 allows several options, including:
• ASTM E119 assembly test
• Calculations per IBC 722        NDS Chapter 16

Source: US CLT Handbook



Mass timber design
Fire resistance

Mass timber design
Fire resistance

Mass timber in other than Type IV Construction:
• IBC 703.3 allows several options, including:
• ASTM E119 assembly test (none currently exist for NLT)
• Calculations per IBC 722        NDS Chapter 16



Mass timber design
Fire resistance

For Exposed Wood Members: IBC 722.1 References AWC’s NDS 
Chapter 16 (AWC’s TR 10 is a design aid to NDS Chapter 16)



Mass timber design
Fire resistance

2015 NDS Chapter 16 includes 
calculation of fire resistance 
of NLT, CLT, Glulam, Solid Sawn 
and SCL wood products

Source: AWC’s NDS



Rooftop decks
IBC 503.1

woodworks.org/ask-an-expert



Mass timber design
Fire resistance

AWC’s Technical Report 10 includes 
discussion of fire tests and design examples

Free download at awc.orgSource: AWC’s TR 10



Mass timber design
Fire resistance

Many successful clt fire tests have been 
conducted, both with and without gypsum 
board protection

Contact WoodWorks for information



Photo Credit: Josh Partee

One north
Portland, or

Exposed steel connections
Glulam girder & purlin frame



Image Credit: Modus Studio

U of Arkansas Student Dorms
Fayetville, AR



Image Credit: Modus Studio

(2) – 5 story buildings
Total over 200,000 sf 
368 residential rooms

U of Arkansas Student Dorms
Fayetville

Image Credit: Modus Studio/leers weinzapfel architects



McDonald’s
Chicago, IL

Photo Credit: WoodWorking Network and Ross Barney Architects



ADD CHICAGO MCDONALDS PROJECT

McDonald’s
Chicago, IL

Photo Credit: WoodWorking Network and Ross Barney Architects

19,000 sf
CLT, Glulam and Steel Structure



Bullitt center
Seattle, wa

Photo Credit:  bullitt center



Bullitt center
Seattle, wa

Building info:
Office building
4 stories mass timber over 2 stories concrete
52,000 sf
Net zero
Living building challenge certified
Type IV construction
250 yr design life
Completed 2013 Photo Credit: miller hull partnership



Bullitt center
Seattle, wa

Photo Credit: John Stamets

2x6 nlt floor deck
2x4 nlt roof deck
Floor assembly top to bottom:
3” concrete topping, acoustical mat, wsp, 2x6 nlt



Bullitt center
Seattle, wa

Photo Credit: John Stamets

Nail-Laminated Timber Decks Provide:
Maximized Spans, Reduced Number of Columns, More Open Space 

Flexibility, Minimized Structure Depth



Umass design building
Amherst, ma

Image Credit: Alex Schreyer



Image: Alex Schreyer

John W. Oliver design building
Umass, Amherst, ma

4 story, 87,500 sf facility with: classrooms,  lounges, meeting 
rooms, materials-testing lab, green-building lab, wood shop, 

digital fabrication lab, cafe, exhibit space, and library



Umass design building
Amherst, ma

completed Spring 2017 

Photo Credit: alex schreyer



Umass design building
Amherst, ma

Photo Credit: alex schreyer



Mass timber construction
The future’s looking up

Photo credit: Alex Schreyer



TALL WOOD IN THE U.S.



» Current Prescriptive Code Limit - 6 stories 
or 85 feet

» Over 6 Stories - Alternate Means and 
Methods Request (AMMR) through 
performance based design

» Based on the 1910 Heights and Areas Act



MODERN TALL WOOD
7 STORIES IN 2016

T3 Office Building – 230,000 sf – Minneapolis, MN

Image: Michael Green Architects/Hines Group
Architect: DLR Group



MODERN TALL WOOD
8 STORIES IN 2017

Carbon12 – 32,000 sf – Portland, OR

Photos: Baumberger Studio/PATH 
Architecture/Marcus Kauffman

Architect: PATH Architecture



New Building Types



New Building Types

Source: AWC https://www.awc.org/tallmasstimber
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BROCK COMMONS
VANCOUVER, BC

Photo credit: acton ostry architects

Completed Fall 2017
18 STORIES
174 FT
156K SF



Photo Credit: tom harris

This concludes The 
American Institute of 
Architects 
Continuing 
Education Systems 
Course



ANY QUESTIONS?

Keep your regional staff member in mind for questions 
and support:

Archie Landreman, CSI
Regional Director IA, IL, MN, WI
Project Support Field Division, East
(262) 497-5550
archie@woodworks.org


