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Key Early Design Decisions

One potential design route:

1. Building size & occupancy informs 
construction type & grid

2. Construction type informs fire 
resistance ratings

3. Grid & fire resistance ratings inform 
timber member sizes & MEP layout

But that’s not all…
Architects: The Miller Hull Partnership with Lord 

Engineer: 
Contractor: 

Photo: Jonathan Hillyer
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Construction Types

When does the code allow mass 
timber to be used?

IBC defines mass timber systems in 

IBC Chapter 2 and notes their 

acceptance and manufacturing 

standards in IBC Chapter 23

Permitted anywhere that combustible 

materials and heavy timber are 

allowed, plus more
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Fire Design of MT

Credit: David Barber, ARUP
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Key Early Design Decisions
Construction type influences FRR

• Type IV-HT Construction (minimum sizes)
• Other than type IV-HT: Demonstrated fire resistance

Method of demonstrating FRR (calculations or testing) 
can impact member sizing



Key Early Design Decisions

Which Method of Demonstrating FRR of MT is Being Used?
1. Calculations in Accordance with IBC 722       NDS Chapter 16

2. Tests in Accordance with ASTM E119

Credit: Urban One

aeff = 1.2achar



FRR Design of MT

Calculated FRR of Exposed MT:
IBC to NDS code compliance path
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WoodWorks Inventory of Fire Tested MT Assemblies

FRR Design of MT



Mass Timber Fire Design Resource
• Code compliance options for 

demonstrating FRR

• Free download at woodworks.org

FRR Design of MT
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Structural Grid

Grids & Spans

• Consider Efficient 

Layouts

• Repetition & Scale

• Manufacturer Panel 

Sizing

• Transportation

24’-2” 30’-0” 30’-0”

24’-0”

24’-0”



Structural Grid

Grids & Spans

• Consider Efficient 

Layouts

• Repetition & Scale

• Manufacturer Panel 

Sizing

• Transportation

24’-6” 40’-0”

26’-0”

26’-0”

26’-0”

14’-0”

26’-2”24’-6”



Structural Grid

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



Structural Grid

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

3-ply CLT
Image: JC Buck

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



Structural Grid

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

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

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

5-ply (5.5”) CLT
Image: Swinerton



Structural Grid

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

5-ply (5.5”) CLT
Image: Swinerton

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

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



Key Early Design Decisions

Why so much focus on panel thickness?



15%

14%

64%

7%Project Overhead

Labor

Material

Equipment

Source: Swinerton

Key Early Design Decisions

Typical MT Package Costs
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Lateral System Choices

Credit: Hacker Architects

Concrete Shearwalls



Lateral System Choices
Connections to concrete core
• Tolerances & adjustability
• Drag/collector forces



Lateral System Choices

Credit: Hacker Architects

Steel Braced Frame

Photos: Marcus Kauffmann, ODF



Lateral System Choices
Connections to steel frame
• Tolerances & adjustability
• Consider temperature fluctuations
• Ease of installation

Photos: Marcus Kauffmann, ODF



Lateral System Choices
Wood-Frame Shearwalls

Credit: KL&A Engineers & Builders



Lateral System Choices
Wood-frame Shearwalls:
• Code compliance
• Standard of construction practice well known
• Limited to 65 ft shearwall height, 85 ft overall building height 

(Type IIIA construction)

Credit: Jeremy Bittermann & Kaiser + Path 



Lateral System Choices
MT Shearwalls

Photo: Alex Schreyer
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MEP Layout & Integration

Set Realistic Owner Expectations About Aesthetics
• MEP fully exposed with MT structure, or limited exposure?



MEP Layout & Integration

Smaller grid bays at central core (more head height)
• Main MEP trunk lines around core, smaller branches in exterior bays

Credit: Blaine Brownell Credit: WoodWorks



MEP Layout & Integration

Credit: Alex Schreyer Credit: WoodWorks

Dropped below MT framing
• Can simplify coordination (fewer penetrations)
• Bigger impact on head height



MEP Layout & Integration

Grid impact: Usually more efficient when using a square-ish grid 
with beams in two directions 

Credit: SOM Timber Tower Report



MEP Layout & Integration

Credit: WoodWorksCredit: WoodWorks

In penetrations through MT framing
• Requires more coordination (penetrations)
• Bigger impact on structural capacity of penetrated members
• Minimal impact on head height



MEP Layout & Integration

Credit: JC Buck Credit: KL&A Engineers & Builders

In chases above beams and below panels
• Fewer penetrations
• Bigger impact on head height (overall structure depth is greater)
• FRR impacts: top of beam exposure



MEP Layout & Integration

Credit: JC Buck

Credit: Ema Peter/MGA Credit: Hacker Architects

In gaps between MT panels
• Fewer penetrations, can allow for easier modifications later



MEP Layout & Integration

Credit: Global IFS

In raised access floor (RAF) above MT
• Impact on head height
• Concealed space code provisions



MEP Layout & Integration

Credit: Alex Schreyer

In topping slab above MT
• Greater need for coordination prior to slab pour
• Limitations on what can be placed (thickness of topping slab)
• No opportunity for renovations later
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Acoustics & Sound Control

Air-Borne Sound:
Sound Transmission Class (STC)
• Measures how effectively an assembly isolates air-borne sound and 

reduces the level that passes from one side to the other 
• Applies to walls and floor/ceiling assemblies



Acoustics & Sound Control

Structure-borne sound:
Impact Insulation Class (IIC)
• Evaluates how effectively an assembly blocks impact sound from 

passing through it
• Only applies to floor/ceiling assemblies



Acoustics & Sound Control

For unit to unit or unit to public or service areas:

Min. STC of 50 (45 if field tested):
• Walls, Partitions, and Floor/Ceiling Assemblies

Min. IIC of 50 (45 if field tested) for:
• Floor/Ceiling Assemblies

Code requirements only address residential occupancies:



Acoustics & Sound Control

Photos: Baumberger Studio/PATH Architecture/Marcus Kauffman   |   Architect: Kaiser + PATH

MT: Structure Often is Finish



Acoustics & Sound Control

But by Itself, Not Adequate for Acoustics
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Acoustics & Sound Control

Regardless of the structural materials used in a wall or floor ceiling 
assembly, there are 3 effective methods of improving acoustical 
performance:

1. Add mass
2. Add noise barriers
3. Add decouplers

Image credit: Christian Columbres



Acoustics & Sound Control

Mass timber has relatively low “mass”
Recall the three ways to increase acoustical performance:

1. Add mass
2. Add noise barriers
3. Add decouplers

Credit: Christian Columbres



Acoustics & Sound Control

Concrete Slab:
6” Thick
80 PSF
STC 53

CLT Slab:
6-7/8” Thick
18 PSF
STC 41



Acoustics & Sound Control

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

Credit: AcoustiTECH



Acoustics & Sound Control

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
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Questions?	

901 East Sixth, Thoughtbarn-Delineate Studio, 
Leap!Structures, photo Casey Dunn

Archie Landreman

Archie@woodworks.org

262.497.5550

David Hanley

David.Hanley@woodworks.org

303.570.8293

Ricky McLain, PE, SE

Ricky.mclain@woodworks.org

802.498.3310

mailto:Archie@woodworks.org
mailto:David.Hanley@woodworks.org
mailto:Ricky.mclain@woodworks.org


!"#$%&'($()*+*#,)%#$%&',*(-*(.%/0%12%
+).%3)*(')+*#,)+4%5,&0'#6"*%4+7$8%

9(&',.:-*#,);%.#$*'#/:*#,);%.#$&4+0%+).%:$(%,<%
*"(%&'($()*+*#,)%7#*",:*%7'#**()%&('=#$$#,)%

,<%*"(%$&(+>('%#$%&',"#/#*(.8

?%!"(%@,,.%A',.:-*$%5,:)-#4%BCBB

!"#$%&"'()* !"#$%&'()*+,%(&$%&$,"%-$.)#-#&,+,%(&/$%&0123%&4/$5%,"(2,$1%*%,+,%(&/$)#'#)#&0#-$,($%&'()*+,%(&$0(&,+%&#3$%&$(,"#)$
.261%0+,%(&-$()$*+3#$+7+%1+61#$68$(,"#)$-(2)0#-$90(11#0,%7#18$:%&'()*+,%(&;<$-"(213$&(,$6#$2-#3$()$)#1%#3$2.(&$'()$+&8$

+..1%0+,%(&$5%,"(2,$0(*.#,#&,$.)('#--%(&+1$#=+*%&+,%(&$+&3$7#)%'%0+,%(&$('$%,-$+002)+08/$-2%,+6%1%,8/$0(3#$0(*.1%+&0#$+&3$
+..1%0+6%1%,8$68$+$1%0#&-#3$#&4%&##)/$+)0"%,#0,$()$(,"#)$.)('#--%(&+1>$?#%,"#)$,"#$@((3$A)(320,-$B(2&0%1$&()$%,-$#*.1(8##-/$

0(&-21,+&,-/$&()$+&8$(,"#)$%&3%7%32+1-$()$#&,%,%#-$5"($0(&,)%62,#3$,($,"#$%&'()*+,%(&$*+C#$+&8$5+))+&,8/$)#.)#-#&,+,%7#$()$
42+)+&,##/$#=.)#--#3$()$%*.1%#3/$,"+,$,"#$%&'()*+,%(&$%-$-2%,+61#$'()$+&8$4#&#)+1$()$.+),%021+)$2-#/$,"+,$%,$%-$0(*.1%+&,$5%,"$

+..1%0+61#$1+5/$0(3#-$()$()3%&+&0#-/$()$,"+,$%,$%-$')##$')(*$%&')%&4#*#&,$('$+&8$.+,#&,9-</$&()$3($,"#8$+--2*#$+&8$1#4+1$1%+6%1%,8$
()$)#-.(&-%6%1%,8$'()$,"#$2-#/$+..1%0+,%(&$('$+&3D()$)#'#)#&0#$,($,"#$%&'()*+,%(&>$E&8(&#$*+C%&4$2-#$('$,"#$%&'()*+,%(&$%&$+&8$

*+&&#)$+--2*#-$+11$1%+6%1%,8$+)%-%&4$')(*$-20"$2-#>

+',-.&/0%*12%#.&23$

!"#$%#&'()*+%$,$'%#'(-).'/0'.1,'2*3.4**$'5"6/,)'7*-)$




