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Course Description

The use of cross-laminated timber (CLT) as structural floor and roof panels has seen incredible 

growth in the US over the past decade. However, its use as part of a seismic and wind force-

resisting system—either as a diaphragm or shear wall—has only recently been codified. This has 

resulted in designing CLT lateral systems through alternative means. This presentation will 

introduce new provisions for CLT shear wall and diaphragm design, in the American Wood Council’s 

2021 Special Design Provisions for Wind and Seismic (SDPWS).  The presentation will cover the 

detailing and design requirements for the newly defined CLT shear walls and diaphragms found in 

the SPDWS and the range of seismic design parameters (e.g., R values) recognized for CLT shear 

wall in ASCE 7-22.  



Learning Objectives

1. Develop and understanding of design challenges related to using CLT for wind and seismic 

resistance while meeting the intent if the building code. 

2. Discuss the new provisions in the 2021 Edition of Special Design Provisions for Wind and Seismic 

applicable to all lateral system. 

3. Understand the new detailing options and path to code acceptance of several CLT shear wall 

systems. 

4. Review the engineering design requirements for using CLT floors and roof assemblies as horizontal 

diaphragms for wind and seismic resistance.



As of Q1 2025, in the US, 2,427 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, 2025

Current State of Mass Timber Projects

www.woodworks.org
/resources/mapping-
mass-timber/

Scan this code or use the 
url to find the map and 
more details online.

https://www.woodworksinnovationnetwork.org/projects/ 

https://www.woodworksinnovationnetwork.org/projects/
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Glue Laminated Timber (Glulam)
Beams & columns

Cross-Laminated Timber (CLT)
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Cross-Laminated Timber



Thickness
3 to 20 inches*

Max Length
16 to 64 feet* Max Width

4 to 12 feet*

3+ layers of laminations
Solid Sawn or Structural Composite Lumber Laminations
Cross-Laminated Layup
Glued with Structural Adhesives

What is CLT?

*All dimensions are approximate.
Consult with manufacturers



CLT Product Standards and Code Acceptance

International Building Code
2015 thru 2024 editions

AWC’s NDS
for CLT structural design

ANSI/APA PRG 320
CLT Product Standard



FLATWISE Panel Loading

Span in MAJOR Strength Direction
“Parallel” Direction

Uses subscript ‘0’ in Notation

Span in MINOR Strength Direction
“Perpendicular” Direction
Uses subscript ‘90’ in Notation

Reference & Source: ANSI/APA PRG 320



PRG 320 Defined Layups

CLT Grade

(basic)

Layup
Panel Properties



3rd Party Product Qualification of CLT



CLT Product Reports
CLT Grade

(basic or custom)
Layup Panel Properties



CLT Product Standards and Code Acceptance

International Building Code

AWC’s NDS
for CLT structural design

ANSI/APA PRG 320

3rd Party Product Reports



CLT Product Standards and Code Acceptance

International Building Code

AWC’s NDS
for CLT structural design

ANSI/APA PRG 320
CLT Product Standard



Structural Design Standardization

National Design Specification for Wood Construction
2015, 2018, 2021 Editions



EDGEWISE Panel Loading

Span in MAJOR Strength Direction Span in MINOR Strength Direction

Reference &  Source: ANSI/APA PRG 320-2017



Span in MAJOR Strength Direction Span in MINOR Strength Direction

EDGEWISE Panel Loading

Reference &  Source: ANSI/APA PRG 320-2017



CLT in In-Plane (Edgewise) Strength

CLT Panels can have 5 - 20+ kips/ft

in-plane shear capacity

Source: ICC-ES/APA Joint Evaluation Report ESR 5105

Source: PFS-TECO Report BP-0141

100 to 290 PSI Edgewise Shear Capacity
 = 1.2 to 3.5 kips/ft (ASD)

per inch of thickness!

Consult with the Manufacturers for Values

Multiply by Cd = 1.6
for short term ASD strength



Lateral Systems



Mass Timber Design
Lateral framing systems

Central Core – concrete shearwalls
Photo Credit: Structurecraft   



Mass Timber Design
Lateral framing systems

Interior steel moment frame
Photo Credit: WoodWorks  

 



Mass Timber Design
Lateral framing systems

Steel Braced Frame
Photo Credit: John Stamets  



Mass Timber Design
Lateral framing systems

Light-frame wood shearwalls
Photo Credit: WoodWorks  

 



Mass Timber Design
Lateral framing systems

CLT Shearwalls
Photo Credit: Alex Schreyer   



What R Value
Can I use?



R = 3!

or 4 or 1.5?



CLT in the U.S. Building Code – IBC 2018 (Lateral)

2018 International Building CodeASCE/SEI 7-16AWC SDPWS 2015

No explicitly recognized requirements for CLT 
Lateral Systems in 2018 IBC

Where Wood Lateral System 
Requirements Reside.
No CLT

Where Seismic (R values) and 
Wind Systems are Referenced.  
No CLT



CLT in the U.S. Building Code – IBC 2021 (Lateral)

2021 International Building CodeASCE/SEI 7-16AWC SDPWS 2021

New Requirements for CLT Lateral Systems in SDPWS 2021!
Referenced from IBC 2021

Now with CLT shear wall and 
diaphragm requirements



Top Changes Relevant to CLT Lateral Systems:

» New unified nominal shear capacity

» New CLT Shear Wall requirements

» New CLT Diaphragm requirements

2021 Special Design Provisions for Wind and Seismic

View for free at awc.org

PowerPoint IS NOT the CODE!



Top Changes Relevant to CLT Lateral Systems:

» New unified nominal shear capacity

» New CLT Shear Wall requirements

» New CLT Diaphragm requirements

2021 Special Design Provisions for Wind and Seismic

View for free at awc.org

PowerPoint IS NOT the CODE!



For sheathed wood frame shear walls and 
diaphragms, SDPWS 2015 has two nominal shear 
capacities

2021 SDPWS – Unified Nominal Shear Capacity

𝑣s Nominal shear capacity for seismic loads

𝑣w Nominal shear capacity for wind loads

SDPWS 2021 has one nominal shear capacity for 
both wind and seismic (for wood frame and CLT)

𝑣n Nominal shear capacity



To calculate the ASD or LRFD shear capacity, 
SDPWS 2021 has different reduction factors for 
wind and seismic

2021 SDPWS – Unified Nominal Shear Capacity

𝑣n/2.0

Design shear capacity

ASD LRFD

Wind

Seismic 𝑣n/2.8 0.5 𝑣n

0.8 𝑣n

SDPWS 2021 Section 4.1.4



Top Changes Relevant to CLT Lateral Systems:

» New unified nominal shear capacity

» New CLT Shear Wall requirements

» New CLT Diaphragm requirements

2021 Special Design Provisions for Wind and Seismic

View for free at awc.org

PowerPoint IS NOT the CODE!



CLT Shear Walls in SDPWS 2021

Floor or Roof 
Above Wall

Floor or Foundation 
Below Wall

C
LT

 W
al

l

CLT Floor

CLT Floor

applied load 𝑣𝑢

Section View Elevation View

Platform Framed CLT Construction

SDPWS 2021 Section 4.1.4



CLT Shear Walls in SDPWS 2021
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CLT Shear Walls in SDPWS 2021
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CLT Shear Walls in SDPWS 2021
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CLT Shear Walls in SDPWS 2021
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CLT Shear Walls in SDPWS 2021

Floor or Roof 
Above Wall

Floor or Foundation 
Below Wall

C
LT

 W
al

l

CLT Floor

CLT Floor

applied load 𝑣𝑢

Section View Elevation View

Platform Framed CLT Construction



Platform Framed CLT Shear Walls

Top and Bottom of Wall Connector
.105” A653 Grade 33 Steel

Panel to Panel Connector
.105” A653 Grade 33 Steel

Shear Wall System

(8) 16d Box nails

(2) 5/8” bolts 
or lag screws

(8) 16d Box nails
each side



CLT Shear Walls in SDPWS 2021

h
e

ig
h

t,
 h width, bs

with shear resistance provided by high 
aspect ratio panels only (SDPWS B.3.7)

Panel aspect ratios
2  ≤  h/bs  ≤ 4 Panel aspect ratios

h/bs  =  4

Seismic Design Category A

or SDC B and ≤ 65’ tall

in SDPWS 4.6.3 Exception

CLT Shear Walls
meeting SDPWS 2021 Appendix B

CLT Shear Walls
not meeting Appendix B



R = 3!

or 4 or 1.5?



R Values for CLT Shear Walls in SDPWS 2021
Platform Framed

CLT Shear Walls
meeting SDPWS 2021 Appendix B

Panel aspect ratios
2  ≤  h/bs  ≤ 4

Panel aspect ratios
h/bs  =  4

(other)

CLT Shear Walls
not meeting Appendix B

R = 1.5
Cd = 1.5 Ωo = 2.5

In SDPWS 2021 4.6.3

R = 3.0*
Cd = 3.0  Ωo = 3.0

R = 4.0*
Cd = 4.0  Ωo = 3.0

* ASCE 7-22



CLT Shear Walls in SDPWS 2021
Platform Framed

CLT Shear Walls
meeting SDPWS 2021 Appendix B

Panel aspect ratios
2  ≤  h/bs  ≤ 4

Panel aspect ratios
h/bs  =  4

Additional important requirements
• Platform framed CLT floors over CLT walls
• Only specific connectors recognized
• CLT walls which are not designated shear 

walls need to meet same panel aspect ratio 
limits and connection detailing 
requirements

• Hold-downs designed to 2.0 times the 
design shear capacity

• Only gravity loads on panel directly 
attached to hold-down can be used to resist 
overturning moment

R = 3.0*
Cd = 3.0  Ωo = 3.0

R = 4.0*
Cd = 4.0  Ωo = 3.0

* ASCE 7-22



CLT in the U.S. Building Code – Lateral in IBC 2021

2021 International Building CodeASCE/SEI 7-16AWC SDPWS 2021

New Requirements for CLT Lateral Systems!
(but R values for CLT Shear Walls not in ASCE 7-16)

Now with CLT shear wall and 

diaphragm requirements

Where Seismic (R values) 

and Wind Systems are 

Referenced.  No CLT

SDPWS 2015



CLT in the U.S. Building Code – Lateral in the IBC 2024?

2024 IBCASCE/SEI 7-22AWC SDPWS 2021

Full Recognition of CLT Lateral Systems

Now with CLT shear wall and 

diaphragm requirements

Now with

Platform Framed CLT Shear Walls



State of Oregon Statewide Alternative 



State of Oregon Statewide Alternative

•  

…

…

ASCE 7-10 Table 12.2-1 modified by Oregon Buildings Code Division 



Source: S. PEI et al. http://nheritallwood.mines.edu/ 

Post-Tensioned Mass Timber Rocking Walls

Photo: Scott Breneman/WoodWorks

http://nheritallwood.mines.edu/


R=3!!

Or 4 or 1.5?

Or 2 or 6?

Full Range of CLT Shear Walls!

See the WoodWorks Expert Tip
CLT Shear Wall Options in the U.S.

https://www.woodworks.org/resources/clt-shear-wall-options-in-the-u-s/ 

https://www.woodworks.org/resources/clt-shear-wall-options-in-the-u-s/


CLT Diaphragms



Top Changes Relevant to CLT Lateral Systems:

» New unified nominal shear capacity

» New CLT Shear Wall requirements

» New CLT Diaphragm requirements

2021 Special Design Provisions for Wind and Seismic

View for free at awc.org

PowerPoint IS NOT the CODE!



CLT Diaphragms

Strength of Connections 

covered by NDS and 

Proprietary Fastener  

Evaluation Reports

Strength of CLT rarely

governs.  



Typical CLT Floor Assembly

CLT Panel

Topping such as 
gypcrete or concrete 

Acoustic isolation layer

Finish flooring

gypsum wallboard
where needed



Generic Mass Timber Floor System

Lateral Load, w

CLT Panels

Typical Panel

Girders

Columns

Purlins/Joists

Shear Wall

Gravity Joist not at 
panel edges



Example CLT Diaphragm Design

Lateral Load

Chord

Collector

Collector

Chord

Shear Zone



Example CLT Diaphragm Design

Chord

Collector

Shear Transfer Details:
a – panel to panel 
b – panel to panel over beam
c – panel to wall / collector
d – panel to chord
e – shear in panel
Other
z – chord and chord splice
y – collector and collector splice

Lateral Load

Diaphragm Shear, v

a

d

b
c

e

z

y



2021 Special Design Provisions for Wind and Seismic

Only 1 page of 
requirements for CLT 

Diaphragms



https://www.woodworks.org/resources/clt-
diaphragm-design-guide/  

140+ pages

WoodWorks published
Design Guide:

https://www.woodworks.org/resources/clt-diaphragm-design-guide/
https://www.woodworks.org/resources/clt-diaphragm-design-guide/


CLT Diaphragm Shear Transfer Connections

Chord

Collector

Shear Transfer Details:
a – panel to panel 
b – panel to panel over beam
c – panel to wall / collector
d – panel to chord
e – shear in panel
Other
z – chord and chord splice
y – collector and collector splice

Lateral Load

Diaphragm Shear, v

a

d

b
c

e

z

y



CLT Diaphragm Shear Connections



2021 Special Design Provisions for Wind and Seismic

Requirements for the shear 

connections



CLT Diaphragm Shear Connections

1) Diaphragm shear connections between adjacent CLT 
panels and between CLT and diaphragm boundary 
elements (chords and collectors) shall use dowel-type 
fasteners in shear to transfer diaphragm shear forces.

Nails or screws installed perpendicular to the 
face of the CLT are dowel-type fasteners in 
shear.

SDPWS 2021 Section 4.5.3



CLT Diaphragm Shear Connections

2) The reference design value of the fastener connection, Z, 
shall be calculated per NDS 12.3.1 and only connections 
controlled by fastener yield Mode IIIs or Mode IV are 
permitted.

Skinny fasteners usually controlled by these modes



CLT Diaphragm Shear Connections

3) The nominal shear capacity for the dowel-type 
fastener connection shall be taken as 4.5 Z*

𝑉𝑛 = 4.5 Z∗

where Z∗is reference lateral capacity Z 

multiplied by all applicable factors 

except CD, KF, ϕ, λ = 1.0

SDPWS 2021 Section 4.5.4(1)



CLT Diaphragm Shear Connection Design

𝑍∗ 1.0 1.0 1.0 1.01.0

SDPWS 2021 Section 4.5.4(1) and NDS Table 11.3.1

Also 1.0 for CLT Diaphragm Shear Connections



CLT Diaphragm Shear Connections

4) The nominal unit shear capacity for a connection 
with uniform fastener spacing, s, can be found as

𝑣𝑛 =
4.5 Z∗

𝑠

The factors of SDPWS 2021 Section 4.1.4 
are applied to reduce to ASD or LFRD, wind 
or seismic unit design shear capacity

 

SDPWS 2021 Section 4.5.4(1)



2021 SDPWS – Unified Nominal Shear Capacity

To calculate the ASD or LRFD shear capacity, SDPWS 
2021 has different reduction factors for wind and 
seismic

𝑣n/2.0

Design shear capacity

ASD LRFD

Wind

Seismic 𝑣n/2.8 0.5 𝑣n

0.8 𝑣n

ASD seismic design capacity:
 4.5 Z* / 2.8 = 1.61 Z*  ≈  CD Z = 1.6 Z 



CLT Diaphragm Shear Transfer Connections

Chord

Collector

Shear Transfer Details:
a – panel to panel 
b – panel to panel over beam
c – panel to wall / collector
d – panel to chord
e – shear in panel
Other
z – chord and chord splice
y – collector and collector splice

Lateral Load

Diaphragm Shear, v

a

d

b
c

e

z

y



Panel to Panel Connection Styles

• Single Surface Spline

Source: Simpson Strong-Tie



https://www.woodworks.org/resources/clt-diaphragm-design-guide/  

CLT Diaphragm Design Guide

Precalculated nominal shear capacities

https://www.woodworks.org/resources/clt-diaphragm-design-guide/


https://www.woodworks.org/resources/clt-diaphragm-design-guide/  

CLT Diaphragm Design Guide

Precalculated nominal shear capacities

Precalculated ASD seismic shear capacities

https://www.woodworks.org/resources/clt-diaphragm-design-guide/


Vendor Specific Steel Spline Straps

Source: Rothoblaas

Source: Simpson Strong-Tie



Panel to Beam Connection Styles



Other CLT Diaphragm Components

Chord

Collector

Shear Transfer Details:
a – panel to panel 
b – panel to panel over beam
c – panel to wall / collector
d – panel to chord
e – shear in panel
Other
z – chord and chord splice
y – collector and collector splice

Lateral Load

Diaphragm Shear, v

a

d

b
c

e

z

y



Other CLT Diaphragm Components

Designed for amplified diaphragm design forces



Other Diaphragm Components



Other CLT Diaphragm Components

Component Design Capacity ≥ Increased Diaphragm Design Forces

See SDPWS 2021 Section 4.5.4 for the full information

𝑣′ ≥ γ𝐷 𝑣

γ𝐷 = 
2.0 for wood and steel components, except:
1.5 wood members resisting wind loads
1.5 chord splice connections controlled by Mode IIIs or IV (seismic)
1.0 chord splice connections controlled by Mode IIIs or IV (wind)

𝑣′=
Adjusted capacity 
calculated per the NDS
not 4.5 Z*

𝑣 = wind or seismic  
diaphragm design force



Additional Resources



Short Paper Available from 
woodworks.org

https://www.woodworks.org/resources/
clt-diaphragm-design-for-wind-and-
seismic-resistance/

Additional Information

https://www.woodworks.org/resources/clt-diaphragm-design-for-wind-and-seismic-resistance/
https://www.woodworks.org/resources/clt-diaphragm-design-for-wind-and-seismic-resistance/
https://www.woodworks.org/resources/clt-diaphragm-design-for-wind-and-seismic-resistance/


Extensive guide available from woodworks.org

https://www.woodworks.org/resources/clt-
diaphragm-design-guide/  

• Detailing for constructability

• Determination of diaphragm flexibility

• Calculation of diaphragm deflections

• Precalculated connection capacities

• Combination SDPWS γD and ACSE 7 Ωo

• Worked examples

Additional Information

https://www.woodworks.org/resources/clt-diaphragm-design-guide/
https://www.woodworks.org/resources/clt-diaphragm-design-guide/


Additional Resources – WoodWorks.org



This concludes The American 

Institute of Architects Continuing 

Education Systems Course

QUESTIONS?

Speaker name

Speaker organization

Speaker email address



This presentation is protected by US 
and International Copyright laws. 

Reproduction, distribution, display and use of 
the presentation without written permission 

of the speaker is prohibited.

© The Wood Products Council 2025

Disclaimer: The information in this presentation, including, without limitation, references to information contained in other 
publications or made available by other sources (collectively “information”) should not be used or relied upon for any 

application without competent professional examination and verification of its accuracy, suitability, code compliance and 
applicability by a licensed engineer, architect or other professional. Neither the Wood Products Council nor its employees, 

consultants, nor any other individuals or entities who contributed to the information make any warranty, representative or 
guarantee, expressed or implied, that the information is suitable for any general or particular use, that it is compliant with 

applicable law, codes or ordinances, or that it is free from infringement of any patent(s), nor do they assume any legal liability 
or responsibility for the use, application of and/or reference to the information. Anyone making use of the information in any 

manner assumes all liability arising from such use.

Copyright Materials

Funding provided in part by the Softwood Lumber Board
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