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KEY EARLY DESIGN DECISIONS

What is the Single Most Important Early Design Decision on 
a Mass Timber Project? Is it: 

Exposed Timber (where & how much)
Acoustics

Concealed Spaces
Connections
Penetrations

Construction Type
Fire-Resistance Ratings

Member Sizes
Grids & Spans
MEP Layout

The Answer is…They All Need to Be Weighed (Plus Others)



KEY EARLY DESIGN DECISIONS
Mass Timber Projects Are Most Efficient When Key 

Decisions and Coordination are Shifted to Earlier in Design 
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KEY EARLY DESIGN DECISIONS
Construction Type

Construction Type (All Sprinklered Values)

IV-A IV-B IV-C IV-HT III-A III-B V-A V-B

Occupancies Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)

A, B, R 270 180 85 85 85 85 70 60

Allowable Number of Stories above Grade Plane (IBC Table 505.4)

A-2, A-3, A-4 18 12 6 4 4 3 3 2
B 18 12 9 6 6 4 4 3

R-2 18 12 8 5 5 5 4 3

Allowable Area Factor (At) for SM, Feet2 (IBC Table 506.2)

A-2, A-3, A-4 135,000 90,000 56,250 45,000 42,000 28,500 34,500 18,000

B 324,000 216,000 135,000 108,000 85,500 57,000 54,000 27,000

R-2 184,500 123,000 76,875 61,500 72,000 48,000 36,000 21,000
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Fire-Resistance Ratings
• Driven Primarily By Construction Type
• Rated Structure or Not?
• Rating achieved through timber alone or non-com protection required?



KEY EARLY DESIGN DECISIONS

Penetrations & Connections
• Impact of FRR
• Size & Configuration
• Exposed or Not (Aesthetics)

Credit: StructurlamCredit: SLB/ARUP
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MEP Integration: Set Realistic Owner Expectations About Aesthetics
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MEP Integration

• Consider Level of Exposure & Owner 
Expectations

• Floor to Floor, Structure Depth & Desired 
Head Height

• Need for Future Tenant Reconfiguration
• Concealed Spaces, Penetrations

Credit: WoodWorks
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MEP Integration: Smaller Bay at Central Core, Branches in Exterior Bays

Credit: Blaine Brownell Credit: WoodWorks
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MEP Integration: Dropped Below MT Framing

Credit: Alex Schreyer Credit: WoodWorks
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MEP Integration: Penetrations Through MT Framing

Credit: WoodWorksCredit: WoodWorks
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MEP Integration: Under Slab, Through Chases

Source: KL&A Engineers & Builders

Credit: JC Buck Credit: KL&A Engineers & Builders
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MEP Integration: In RAF Above MT Panels

RAF NON RAFCredit: BOKA Powell



KEY EARLY DESIGN DECISIONS

Member Sizes
• Impact of FRR on Sizing
• Impact of Sizing on Efficient Spans
• Consider connections – can drive member sizing

0 HR FRR: Consider 3-ply Panel
• Efficient Spans of 10-12 ft
• Grids of 20x20 (1 purlin) to 

30x30 (2 purlins) may be 
efficient

Albina Yard, Portland, OR
20x20 Grid, 1 purlin per bay

3-ply CLT
Image: Lever Architecture
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Member Sizes
• Impact of FRR on Sizing
• Impact of Sizing on Efficient Spans
• Consider connections – can drive member sizing

0 HR FRR: Consider 3-ply Panel
• Efficient Spans of 10-12 ft
• Grids of 20x20 (1 purlin) to 

30x30 (2 purlins) may be 
efficient

Platte Fifteen, Denver, CO
30x30 Grid, 2 purlins per bay

5-ply CLT
Image: JC Buck
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Member Sizes
• Impact of FRR on Sizing
• Impact of Sizing on Efficient Spans
• Consider connections – can drive member sizing

1 or 2 HR FRR: Likely 5-ply Panel
• Efficient spans of 14-17 ft
• Grids of 15x30 (no purlins) to 

30x30 (1 purlin) may be 
efficient

First Tech Credit Union, Hillsboro, OR
12x32 Grid, One-Way Beams

5-ply (5.5”) CLT
Image: Swinerton
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Member Sizes
• Impact of FRR on Sizing
• Impact of Sizing on Efficient Spans
• Consider connections – can drive member sizing

1 or 2 HR FRR: Likely 5-ply Panel
• Efficient spans of 14-17 ft
• Grids of 15x30 (no purlins) to 

30x30 (1 purlin) may be 
efficient

Clay Creative, Portland, OR
30x30 Grid, 1 purlin per bay

2x6 NLT
Image: Mackenzie
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Mass Timber Fire Design Resource
• Code compliance options for 

demonstrating FRR
• Updated as new tests are 

completed
• Free download at woodworks.org
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Inventory of Fire Tested MT Assemblies
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Covers simple and complex methods 
for bearing wall and frame supported 

floor systems

Worked office, lab and 
residential Examples

NEW MASS TIMBER 
FLOOR VIBRATION 

DESIGN GUIDE
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MASS TIMBER CONNECTIONS INDEX
A library of commonly used mass timber 
connections with designer notes and 
information on fire resistance, relative 
cost and load-carrying capacity.



Mass Timber Acoustics

http://www.woodworks.org/wp-content/uploads/wood_solution_paper-
MASS-TIMBER-ACOUSTICS.pdf

Solutions Paper

http://www.woodworks.org/wp-content/uploads/wood_solution_paper-MASS-TIMBER-ACOUSTICS.pdf


Mass Timber Acoustics

http://bit.ly/mass-timber-assemblies

Inventory of Tested Assemblies

http://bit.ly/mass-timber-assemblies




QUESTIONS?

Terry Pattillo, AIA

terryp@woodworks.org

(919)995-6672

Ricky McLain, PE, SE

Ricky.mclain@woodworks.org

(802)498-3310

Janelle Leafblad, PE

Janelle.leafblad@woodworks.org

(415)310-8549
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