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As of June 2021, in the US, 1,169 multi-family, commercial, or institutional 
projects have been constructed with, or are in design with, mass timber.

Current	State	of	Mass	Timber	Projects

https://www.woodworks.org/
publications-media/

building-trends-mass-timber/

* This total includes modern mass timber and post-and-beam structures built since 2013
Source: WoodWorks, June 30, 2021

https://www.woodworks.org/publications-media/building-trends-mass-timber/
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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
Bullitt Center, Seattle, WA

Photo: John Stamets

Heavy Timber
Federal Center South, Seattle, WA
Photo: Benjamin Benschneider
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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



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

Minor Axis

Major Axis



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



Image Credit: NORDIC STRUCTURES

ONE DE HARO
SAN FRANCISCO, CA

4 story Office building,130,000 sf
SIGNIFICANT SAVINGS ON FOUNDATION 
costs WITH MASS TIMBER

Image Credit: Alex nye

Project Team: PERKINS + WILL
DCI ENGINEERS
HATHAWAY DINWIDDIE



The Canyons
Portland, OR

Image Credit: Marcus Kauffman, Oregon Department of Forestry

Project Team: 
Kaiser+Path
R&H Construction



The Canyons
Portland, OR

Project Team: 
Kaiser+Path
R&H Construction



Timber Quest
PRE-APPROVED SCHOOL CLASSROOM

3,000 – 9,000 SF
10 WEEK CONSTRUCTION

Image Credit: XL CONSTRUCTION

Project Team: AEDIS ARCHITECTS
DAEDALUS STRUCTURAL ENGINEERING
XL CONSTRUCTION



Photos: Freres Lumber

Mass timber products
Cross-laminated timber with SCL laminations



Project One
Oakland, CA

Image Credit: GURNET POINT 
LLC
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Mass timber design
Lateral framing systems

Light Frame Shearwalls:
• Typical for 1-5 stories 
• Typically assume flexible diaphragm
• Need ample wall at perimeter 

STEEL OR CONCRETE seismic System:
• Commonly used with glazing/curtain walls 
• May use rigid or semi-rigid (if used with 

frames at exterior) analysis

Image: Seagate Structures



Mass timber design
DIAPHRAGM connections

Photo Credit: alex schreyer

Panel to panel 
connections –
surface spline

Photo Credit: charles judd



Mass timber design
connections

Photo Credit: alex schreyer

Photo Credit: structurecraft Builders

Photo: Structurlam



Mass Timber Acoustics

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

Image credit: AcoustiTECH
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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)



50%

50%

Embodied

Operational

25%

75%

Embodied vs. Operational Energy
(High Performing Non-Wood Building)

Image Credit:  Gray Organschi Architecture2

17 years



Carbon Storage
Wood ≈ 50% Carbon (dry weight)

Image: Lever ArchitectureImage: Kaiser + Path
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Biophilia - Structural Warmth is a Value-Add

TMBR (unbuilt) Minneapolis, MN  |  Images: D/O Architects



Construction Impacts: Labor Availability

Photo: Lendlease
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Mass timber products
Cross-laminated timber (clt)

In 2018 IBC, CLT is now defined in Chapter 2 Definitions:

And is referenced in Chapter 23:
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Type IV-A Type IV-B Type IV-C
What is allowed with the IBC 2021 provisions?



“The early adoption of mass timber codes can be a benefit to California in many ways, but I 
would like to highlight three of those advantages in this proposal. 
1. It has the potential to increase the market demand for mass timber production 

in California to meet the needs of the construction industry. 
2. It will increase the pace and scale of our wildland fire prevention and forest management 

goals of treating 500 thousand acres per year by thinning the forest of smaller diameter 
trees that can be used in the production of cross laminated timber and other mass timber 
assemblies. 

3. While wood products provide the benefit of storing carbon, another benefit or advantage is 
that mass timber construction can also help reduce the carbon footprint of concrete and 
steel production.”

– Chief Mike Richwine, State Fire Marshal

Source: Softwood Lumber Board



The CBC has historically not allowed “double-dipping” for sprinkler increases of 
building height and area for A, E, H, I, L or R occupancies.  The IBC has no such 
restriction.

Also specific to the CBC, for multi-story buildings that are A, E, H, I, L or R occupancies, 
the total allowable building area is equal to the allowable floor area multiplied by the 
number of stories, not to exceed 2.  In the IBC, this value is 3 for all occupancies.

This is also the case for Tall Wood.

CBC Tall Wood Building Size Limits

VS.

Larger Area Taller



For example, if using the sprinkler area increases, the allowable height in the 

CBC is 20 ft and 1 story less than the IBC limits for Type IV-A, IV-B and IV-C 

construction for A, E, H-4, I-4, R-1 and R-2 occupancies.

CBC Tall Wood Building Size Limits



CBC Tall Wood Building Size Limits
Construction Type (Sprinklered Values)

I-A I-B IV-A IV-B IV-C IV-HT III-A
Occupancies Allowable Building Height above Grade Plane, Feet (CBC Table 504.3)

B, F, M, S, U, R-3, 
R-4

Unlimited 180* 270 180 85 85 85

A, E, R-1, R-2 (w/ 
area increase)

Unlimited 180 (160) 270 (250) 180 (160) 85 (65) 85 (65) 85 (65)

Allowable Number of Stories above Grade Plane (CBC Table 504.4)
A-2, A-3, A-4 (w/ 

area increase)
Unlimited 12 (11) 18 (17) 12 (11) 6 (5) 4 (3) 4 (3)

B Unlimited 12 18 12 9 6 6
R-1, R-2 (w/ area 

increase)
Unlimited 12 (11) 18 (17) 12 (11) 8 (7) 5 (4) 5 (4)

Allowable Area Factor (At) for SM, Feet2 (CBC Table 506.2)
A-1, A-2, A-3, A-4 
(w/ height increase)

Unlimited Unlimited 135,000 
(45,000)

90,000 
(30,000)

56,250 
(18,750)

45,000 
(15,000)

42,000 
(14,000)

B Unlimited Unlimited 324,000 216,000 135,000 108,000 85,500
R-1, R-2 (w/ height 

increase)
Unlimited Unlimited 184,500 

(61,500)
123,000 
(41,000)

76,875 
(25,625)

61,500 
(20,500)

72,000 
(24,000)



CBC Tall Wood – Sprinkler Increase Options

11 Stories
160 ft

123,000 SF 
per floor

246,000 SF 
total bldg

12 Stories
180 ft

41,000 SF 
per floor

82,000 SF 
total bldg

w/ area increase
w/ height increase

Example: R-2, Type IV-B Building



CBC Tall Wood – Podium Option (w/ Sprinkler Increase)

16
0 ft

Type IA Podium (1 or more stories)

11 Stories
160 ft

123,000 SF 
per floor

246,000 SF 
total bldg

11 Stories

123,000 SF 
per floor

246,000 SF 
total bldg

w/ area increase
w/ area increase + podiumExample: R-2, Type IV-B Building
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