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Intellectual Merit

Overarching Aim: 

Integrate functionality-based design and multiple-objective optimization into a single 
converging design methodology to support resilient, sustainable seismic designs of innovative 
lateral force resisting systems
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Intellectual Merit

IM 1: Define functional recovery and sustainability metrics
o quantification of uncertainty, 

o design of innovative lateral force-resisting systems employing mass timber solutions

IM 2: Create and implement multi-objective optimization in a  converging seismic design 
methodology
o Resiliency and sustainability goals integration in the design process

IM 3: Develop optimized seismic lateral force resisting systems
o Performance validation with 6-story test
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Work Plan
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Team Breakdown
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Team Breakdown
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Team Breakdown

Project Collaborators
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Task 1 – Expert Elicitation
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1. Functional Recovery Workshop 1 (April 2022), International Mass Timber Conference.

2. Sustainability Workshop (September 2022) held at the Forest Products Lab

3. ATC Functional Recovery Workshop (August 2022)
4. Sustainability Survey (February 2023)
5. Functional Recovery Workshop 2 (April 2023)
6. Sustainability Workshop 2 (TBD)



Task 2.3
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Task 2.3 – Prototype Testing (Phase I)
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• Signature test at OSU’s Emmerson 
Advanced Wood Products Laboratory.

• Full-scale 3-story mass timber building.
• LVL gravity framing.
• MPP one-way slabs.

• MPP wall with BRB energy dissipators.



Experimental Setup: Elevation
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Experimental Setup: Elevation
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Diaphragm-to-Wall Connection
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MPP spine

(30) 45-deg inclined 

screws on each side 

of the MPP

Ф19-mm (3/4”) 

ASTM A449 rod, 

L = 305 mm (12”)

BRBs

shear key

bearing length, 

203 mm (8 in)

gap, 44 mm (1.75 in)

BRB bolted 

connection

pivot support, 152 mm (6 in)

flexible 

shim plates

C.L.



Experimental Setup: Elevation
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Documentation of As-Builts through Laser Scanning
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Youtube video: https://www.youtube.com/watch?v=GheGriNTeSM&t=3s
Potree Viewer: https://bit.ly/3Kpwqzc

https://www.youtube.com/watch?v=GheGriNTeSM&t=3s
https://bit.ly/3Kpwqzc


Task 2.3 – Prototype Testing (Phase I)
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Task 2.3 – Prototype Testing (Phase II)
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Stay tuned: Testing January 12 and 13, 2023



Shake-Table Specimen Reuse Opportunity
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Task 2.3
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Task 4.1 – Shake-Table Testing
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UFP

Shear Key

Post-Tensioned Rods Post-Tensioned Rods

BRB

Rocking 
Wall Toe

PHASE IIPHASE I

E-W Walls E-W Walls

Shake-table testing will be conducted in three phases featuring:
(1) Mass Timber Wall with U-Shaped Flexural Plates (UFP), 
(2) Mass Timber Wall with Buckling Restrained Braces (BRB), and 
(3) Steel Braced Frame with Innovative BRBs.



Task 4.1 – Shake-Table Testing
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PHASE III

6  2023

Courtesy of Steve Pryor @ Simpson Strong-Tie



Milestones
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07/2017: Two-story Shake-table Test

08/2018: 3-story and 6-story Proposal Ideation

02/2019: USDA-ARS 3-story Proposal Submitted (Phases I and II)

10/2020: 3-story Designs Completed

12/2020: NSF 6-story Proposal Submitted (Phases I and II)

11/2021: NSF 6-story Kickoff Meeting

03/2022: NSF 6-story PAC Kickoff Meeting

04/2022: Functional Recovery Workshop

09/2022: Sustainability Metrics Workshop

09/2022: Phase I Design Completed / Bids (UFP Wall)

10/2022: Contractor Meetings

10/2022: Phase III Ideation

11/2022: Phase II Design Completed / Bids (BRB Wall)

11/2022: Phase III Approved



Takeaways
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Takeaways
• Timeline – things take time

o Specimen re-use is possible but takes significant effort and collaboration

• Costs

o 1 unit NSF to 3 units from additional sources (materials donations, etc.)

• Co-production: 

o (1) academic collaborators, (2) industry partners, (3) leveraging of other large 
projects makes these tests feasible

• Trust and Effective Collaborations/Partnerships is key.. Also takes time

• Future use of panels? the 10-story and 6-story structure shake-table will allow us to 
test demolition protocols and potential re-use of materials
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Questions?
andre.barbosa@oregonstate.edu

• This project is being executed under the National Science Foundation CMMI award numbers 2120683, 2120684, 2120692. 

• Support from the TallWood Design Institute/USDA Agricultural Research Service Award 58-0204-9-165 are also acknowledged

• The findings, opinions, recommendations, and conclusions in this presentation do not necessarily reflect the views of others,
including the sponsors.
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