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Mass Timber Rocking Wall Systems 
and Design

Reid Zimmerman, PE, SE
Technical Director | KPFF Portland

WoodWorks Seminar: State-of-Art Mass Timber Seismic Design 
and 10-Story NHERI Shake Table Test
May 19, 2023

Disclaimer: This presentation was developed by a third party and is not 
funded by WoodWorks or the Softwood Lumber Board.

• Introduction to mass timber rocking walls

• Current state of research and project applications

• Design procedures and examples

• What comes next?
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Introduction to Mass Timber Rocking Walls
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Introduction to Mass Timber Rocking Walls
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Left figure from Framework project
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Introduction to Mass Timber Rocking Walls

5
M

θ

Left figure from Framework project

Introduction to Mass Timber Rocking Walls

6Figures from Busch et al (2022)
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Introduction to Mass Timber Rocking Walls
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Single Panel w/ Bounding 
Column Configuration

Coupled Panel
Configuration

Singe Panel
Configuration

Left figure of TallWood 10-story specimen, middle figure of Tallwood 2-story specimen, right figure of OSU 3-story specimen

Current State of Research and Project Applications
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Current State of Research
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2013 2015 2017 2019 2021 2023

TallWood Planning
Project Testing

Figures from Ganey at al. (2017)

Current State of Research
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2013 2015 2017 2019 2021 2023

Framework Testing

Photos from Framework testing at Oregon State University and Portland State University
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Current State of Research
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2013 2015 2017 2019 2021 2023

TallWood 2-Story
Building Specimen Testing

Current State of Research
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2013 2015 2017 2019 2021 2023

TallWood Biaxial
Testing

Figures from Amer (2019)
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Current State of Research
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2013 2015 2017 2019 2021 2023

OSU 3-story Building 
Specimen Testing

Current State of Research
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2013 2015 2017 2019 2021 2023

TallWood 10-story 
Building Specimen Testing

Left figures courtesy of LEVER Architecture
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Current State of Research
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2013 2015 2017 2019 2021 2023

Current Project Applications in the U.S.

16Center and right renderings courtesy of LEVER Architecture

Oregon State University
Peavy Hall, Corvallis, OR

Killingsworth
Portland, OR

Framework
Portland, OR
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Design Procedures and Examples
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Prescriptive Design Procedure
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• Either Equivalent Lateral Force or Modal Response 
Spectrum Analysis acceptable in state-of-the-
practice software

• Majority of checks performed at DBE; several 
additional checks at MCER

• Based on proposed AWC SDPWS Appendix

Right figure from Busch et al (2022)

Prescriptive Design Procedure
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Prescriptive Design Procedure

21Figures from Busch et al (2022)

Prescriptive Design Procedure

22Left figure from Busch et al (2022)
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Prescriptive Design Procedure

From ASCE 7-16 Chapter 12

Prescriptive Design Procedure

24Figures from Busch et al (2022)
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Prescriptive Design Procedure

25Left figure from Busch et al (2022)

Prescriptive Design Procedure

26Left and right figures from Busch et al (2022)
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Prescriptive Design Procedure

27Figures from Busch et al (2022)

Prescriptive Design Procedure

28Figures from Busch et al (2022)
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Prescriptive Design Procedure

29Left figure from Busch et al (2022)

> 0 to ensure recentering

Prescriptive Design Procedure

30Figures from Busch et al (2022)

✓
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Prescriptive Design Procedure

31Left figure from Busch et al (2022)

Set minimum ratio of 
areas to ensure sufficient 
damping

Prescriptive Design Procedure

32Figures from Busch et al (2022)

✓

✓
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Prescriptive Design Procedure

33Left figure from Busch et al (2022)

Limit Wall Toe 
Crushing at DBE

No Post-Tensioning Yielding at 
DBE

Prescriptive Design Procedure

34Figures from Busch et al (2022)

✓

✓

✓

✓
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Prescriptive Design Procedure

35Left figure from Busch et al (2022)

No Energy Dissipation 
Failure

at MCER

No Post-Tensioning Failure
at MCER

Prescriptive Design Procedure

36Figures from Busch et al (2022)

✓

✓

✓

✓

✓

✓
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Prescriptive Design Procedure

37Figures from Busch et al (2022)

Prescriptive Design Procedure

38Left and right figure from Busch et al (2022)
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Prescriptive Design Procedure

39Left figure from Busch et al (2022)

α α

Prescriptive Design Procedure

40Left figure from Busch et al (2022)

From ACI 318-19 From prescriptive design provisions
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Prescriptive Design Procedure

41Left figure from Busch et al (2022)

Prescriptive Design Procedure

42Left figure from Busch et al (2022)

41

42



5/19/2023

22

Design Examples
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3-Story 6-Story 12-Story

Design Examples
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6-Story example for 
hypothetical site in Seattle, WA

Center and right figures from Busch et al (2022)
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Performance-Based Design
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What Comes Next?
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What Comes Next?
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Post-Tensioned Mass 
Timber Rocking Walls 14.1 and 14.5 6? 2½? 5? NL? NL? 160? 160? 100?

From ASCE 7-16

Thank You 
Reid Zimmerman, PE, SE

Technical Director | KPFF Portland

reid.zimmerman@kpff.com
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6-Story example for 
hypothetical site in Seattle, WA

Center and right figures from Busch et al (2022)

From prescriptive design provisions
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Design Examples

51Figures from Busch et al (2022)

Design Examples
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Demands:

Check:

Capacities:

Figures from Busch et al (2022)
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