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Course Description

Mass timber is often attached to the stigma of being more expensive than other building materials. 
Because of this, some people assume it only makes sense for one-off projects where innovation is 
celebrated but repeatability is not. Is this true, or do its other benefits result in overall cost 
efficiency? If it is true, how can we expect to build the number of new housing units needed across 
our country in a sustainable and affordable manner? Typical multi-family housing developments are 
in the range of 4-6 stories, often utilizing podium or pedestal construction with 1-2 stories of steel 
and concrete topped with 3-5 stories of light wood framing. Beyond these heights, building codes 
have historically required steel or concrete framing and, to justify the added costs of these 
materials, projects often go much taller. This has created a critical gap in housing developments in 
the range of 6-12 stories. Can mass timber multi-family projects make financial sense in the 4-6 
story range, used in conjunction with light wood-frame systems? What new opportunities will the 
2021 International Building Code create for mass timber housing in the 6-18 story range? This 
presentation will answer these questions and much more. 



Learning Objectives

1. Evaluate the code opportunities for mass timber structures in residential mid-rise 
projects.

2. Discuss code-compliant options for exposing mass timber, where up to 2-hour fire-
resistance ratings are required, and demonstrate design methodologies for achieving 
these ratings.

3. Review code requirements unique to hybrid mass timber and light-frame housing 
projects, and emphasize solutions for criteria such as construction type, fire-
resistance ratings and acoustics design.

4. Highlight the unique benefits of using exposed mass timber in taller multi-family 
buildings.



Noise control in buildings such as apartments, schools, and offices plays an 
important role in tenant satisfaction. Selecting an effective wall or 
floor/ceiling assembly is important—and necessary for proper design—but 
it’s just one of several considerations. Covering both light wood-frame and 
mass timber structures, this presentation will provide a top to bottom 
approach to achieving sound acoustical performance. Topics will include 
code requirements and owner expectations, tested assemblies vs. 
calculated performance, exterior noise, interior noise reverberation, 
structural and fire-resistance related components, detailing to avoid 
flanking paths, and installation best practices. 

Course Description



1. Consider code requirements for acoustical performance of building 
spaces compared to common owner expectations in occupancies 
such as multi-family. 

2. Highlight best practice details to avoid noise flanking paths.

3. Explore options for minimizing exterior noise and interior 
reverberation issues in wood buildings including schools and offices.

4. Discuss the difference between acoustical performance of light-frame 
wood and mass timber assemblies and highlight successful acoustical 
design approaches for each.

Learning Objectives



Ascent, Milwaukee, WI 
Source: Korb & Associates Architects

Is Mass Timber a Good Fit for Your 
Multi-Family Project?



As of June 2023, in the US, 1,860 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, June 30, 2023

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.



As of December 2021, in the US, 1,303 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, December 31, 2021

Current State of Mass Timber Projects

Of these 1,860 projects:
555 are Multi-Family (30%)



As of December 2021, in the US, 1,303 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, December 31, 2021

Current State of Mass Timber Projects

It’s NOT One Size Fits All:

Of these 555 Mass Timber Multi-Family Projects:
335 are 1-5 Stories (60%)

186 are 6-12 Stories (34%)
34 are 13+ Stories (6%)



Multi-Housing Typologies

Credit: WGI



Multi-Housing Typologies

Credit: WGI

MT Floors & Roofs on 
MT Bearing Walls

MT Floors & Roofs on 
LWF Bearing Walls

MT Floors & Roofs on 
Post & Beam Framing

Credit: KL&A Engineers & Builders Credit: ADX Creative and Engberg Anderson Credit: Grey Organschi Architecture and Spiritos Properties



INCREMENTAL CHANGE

TRANSFORMATIONAL CHANGE



Credit: WGI

Low- and Mid-Rise Multi-Family

Credit: ADX Creative and Engberg Anderson



H Y B R I D  L I G H T- F R AM E  +  M AS S  T I M B E R

Photo: John Klein



Lost Rabbit, MS
Credit: Everett Consulting Group

CONDOS AT LOST RABBIT, MS



O V E R V I E W  |  S T R U C T U R A L  S O L U T I O N S

P O S T,  B E AM  +  P L AT E

Photo: Ema Peter



Credit: Flank

360 WYTHE AVENUE, BROOKLYN, NY



M AS S  T I M B E R  B E AR I N G  WAL L S

Photo: Lendlease



Credit: John Klein, Generate Architecture

Model C, Roxbury, MA



Left: 69 A Street, Boston, MA Credit: Greg Folkins
Above: Timber Lofts, Milwaukee, WI
Credit: ADX Creative and Engberg Anderson Architects

V E R T I C AL  AD D I T I O N S  AN D  AD AP T I V E  R E U S E



Source: Think WoodSource: ADX Creative and Engberg Anderson Architects

TIMBER LOFTS 
MILWAUKEE, WI



Construction Types



Construction Types

When does the code allow mass 
timber to be used in low- and mid-
rise multi-family projects?

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



Construction Types

IBC defines 5 construction types: I, II, III, IV, V
A building must be classified as one of these

Construction Types I & II:
All elements required to be non-combustible materials

However, there are exceptions including several for mass timber



Construction Types

Where does the code allow MT to be 
used?
• Type III: Interior elements (floors, 

roofs, partitions/shafts) and exterior 
walls if FRT

ICE Block I, RMW Architecture & Interiors, Buehler Engineering, 
Bernard André Photography



Construction Types

Where does the code allow MT to be used?
• Type IV: Any exposed interior elements & roofs, must meet 

min. sizes; exterior walls if CLT or FRT. Concealed space 
limitations (varies by code version)

Image: Perkins + Will



Construction Types

Type IV concealed spaces

Until 2021 IBC, Type IV-HT provisions prohibited concealed spaces

Credit: IBC



Construction Types

Type IV concealed space options within 2021 IBC



Construction Types

Type IV concealed space options within 2021 IBC



Construction Types

Type IV concealed space options within 2021 IBC



Construction Types

Concealed spaces solutions paper

https://www.woodworks.org/wp-content/uploads/wood_solution_paper-
Concealed_Spaces_Timber_Structures.pdf



Construction Types

Where does the code allow MT to be used?
• Type V: All interior elements, roofs & exterior walls

Image: Christian Columbres Photography



PRESCRIPTIVE BUILDING CODES



INCREMENTAL CHANGE

TRANSFORMATIONAL CHANGE



Credit: Harbor Bay Real Estate Advisors & Purple Films

Tall Mass Timber Multi-Family

Credit: Harbor Bay Real Estate Advisors, Purple Film, INTRO, Cleveland, OH



TALL 
WOODCarbon 12

Portland, OR
8 stories mass timber

Ascent 
Milwaukee, WI
25 stories – 19 mass timber

Apex Plaza
Charlottesville, VA
8 stories – 6 mass timber

11 E Lenox 
Boston, MA
7 stories mass timber

80 M Street
Washington DC
10 stories – 3-story mass 
timber vertical addition

INTRO
Cleveland, OH
9 stories – 8 mass timber

= 20 in-design tall wood 
projects

= tall wood project in 
construction or completed

Heartwood
Seattle, WA
8 stories mass timber

WoodWorks is 
supporting 214 
tall wood projects

Minnesota Places
Portland, OR
8 stories – 7 mass timber

TimberView
Portland, OR
8 stories mass timber

Bakers Place 
Madison, WI
15 stories – 12 mass timber

1510 Webster
Oakland, CA
18 stories – 16 mass timber

12 tall wood projects already under construction or built.

Bunker Hill Housing
Boston, MA
6 stories mass timber



Credit: Baumberger Studio/PATH Architecture

CARBON 12, PORTLAND, OR



Photo: Harbor Bay Real Estate Advisors, Image Fiction |   Architect: Hartshorne Plunkard Architecture

INTRO, CLEVELAND 9 Stories  |  115 ft
8 Timber Over 1 Podium

Type IV-B
Variance to expose ~50% ceilings



Photo: Korb & Associates Architects |   
Architect: Korb & Associates Architects

ASCENT, MILWAUKEE

493,000 SF
259 APARTMENTS, MIXED-USE



Photo: Korb & Associates Architects |   Architect: Korb & Associates Architects

ASCENT, MILWAUKEE

25 STORIES
19 TIMBER OVER 6 PODIUM, 284 FT



Credit: Monte French Design Studio

11 E LENOX, BOSTON, MA 7 STORIES
70 FT

Passive House
Multi-Family

Credit: H + O Structural Engineering



PRESCRIPTIVE BUILDING CODES



Type IV-C

Credit: Susan Jones, atelierjones
Photos: Baumberger Studio/PATH 

Architecture/Marcus Kauffman 



Building 
Area

Area per 
Story

Height# of 
Stories

Occupancy

168,750 SF56,250 SF85 ft6A-2

405,000 SF135,000 SF85 ft9B

230,625 SF76,875 SF85 ft6M

230,625 SF76,875 SF85 ft8R-2

Type IV-C Height and Area Limits

In most cases, Type IV-C height allowances 
= Type IV-HT height allowances, but add’l
stories permitted due to enhanced FRR
Type IV-C area = 1.25 * Type IV-HT area

IV-C

Credit: Susan Jones, atelierjones

Areas exclude potential frontage increase



Type IV-C Protection vs. Exposed

All Mass Timber surfaces may be 
exposed

Exceptions: Shafts, concealed spaces, outside face of 
exterior walls

IV-C

Credit: Susan Jones, atelierjones
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Credit: WGI

IV-C



Credit: WGI

IV-C



Type IV-B

Credit: Susan Jones, atelierjones Credit: LEVER Architecture



Building 
Area

Area per 
Story

Height# of 
Stories

Occupancy

270,000 SF90,000 SF180 ft12A-2

648,000 SF216,000 SF180 ft12B

369,000 SF123,000 SF180 ft8M

369,000 SF123,000 SF180 ft12R-2

Type IV-B Height and Area Limits

In most cases, Type IV-B height & story 
allowances = Type I-B height & story 
allowances
Type IV-B area = 2 * Type IV-HT area

IV-B

Credit: Susan Jones, atelierjones

Areas exclude potential frontage increase



Type IV-B Protection vs. Exposed

NC protection on all surfaces of Mass 
Timber except limited exposed areas
~20% of Ceiling or ~40% of Wall can be exposed

IV-B

Credit: Susan Jones, atelierjones
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Type IV-B Protection vs. Exposed
IV-B

Limited Exposed MT allowed in Type IV-B for:
• MT beams and columns which are not 

integral part of walls or ceilings, no area 
limitation applies

• MT ceilings and beams up to 20% of floor 
area in dwelling unit or fire area, or

• MT walls and columns up to 40% of floor area 
in dwelling unit or fire area, or

• Combination of ceilings/beams and 
walls/columns, calculated as follows:

Credit: Kaiser+Path



Type IV-B Protection vs. Exposed
IV-B

Design Example: Mixing unprotected MT walls & ceilings

800 SF dwelling unit
• Uac = (800 SF)*(0.20) = 160 SF
• Uaw = (800 SF)*(0.40) = 320 SF
• Could expose 160 SF of MT ceiling, 

OR 320 SF of MT Wall, OR
• If desire to expose 100 SF of MT 

ceiling in Living Room, determine 
max. area of MT walls that can be 
exposed 

Credit: AWC



Type IV-B Protection vs. Exposed
IV-B

Design Example: Mixing unprotected MT walls & ceilings

(Utc/Uac) + (Utw/Uaw) 1.0
(100/160) + (Utw/320) 1.0
Utw = 120 SF
• Can expose 120 SF of MT walls in 

dwelling unit in combination 
with exposing 100 SF of MT 
ceiling

Credit: AWC



Credit: WGI

IV-B



Credit: WGI

IV-B



Type IV-A

Credit: Susan Jones, atelierjones
Photos: Structurlam, naturally:wood, 
Fast + Epp

IV-A



Building 
Area

Area per 
Story

Height# of 
Stories

Occupancy

405,000 SF135,000 SF270 ft18A-2

972,000 SF324,000 SF270 ft18B

553,500 SF184,500 SF270 ft12M

553,500 SF184,500 SF270 ft18R-2

Type IV-A Height and Area Limits

In most cases, Type IV-A height & story 
allowances = 1.5 * Type I-B height & 
story allowances
Type IV-A area = 3 * Type IV-HT area

Credit: Susan Jones, atelierjones

Areas exclude potential frontage increase

IV-A



Type IV-A Protection vs. Exposed

100% NC protection on all surfaces of 
Mass Timber

Credit: Susan Jones, atelierjones
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IV-A



RISE Tests, 2020
Photo: RISE

2024 IBC Changes



INTRO, Cleveland, OH. Credit: Harbor Bay Real Estate Advisors

KEY DESIGN CONSIDERATIONS



MEP Layout & Integration

Key considerations:
• Level of exposure desired
• Floor to floor, structure depth & desired 

head height
• Building occupancy and configuration (i.e.

central core vs. double loaded corridor)
• Grid layout and beam orientations
• Need for future tenant reconfiguration
• Impact on fire & structural design: 

concealed spaces, penetrations

Credit: WoodWorks



MEP SYSTEMS, ROUTING, INTEGRATION

Credit: John Klein, Generate Architecture



Fire Design of MT

Credit: David Barber, ARUP



Key Early Design Decisions

Source: 2018 IBC

Construction type influences FRR



Key Early Design Decisions

Construction type influences FRR

Source: 2021 IBC



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

NDS Chapter 16 includes 
calculation of fire resistance of 
NLT, CLT, Glulam, Solid Sawn 
and SCL wood products

Credit: FPInnovations



FRR Design of MT

Nominal char rate of 1.5”/HR is 
recognized in NDS. Effective char 
depth calculated to account for 
duration, structural reduction in 
heat-affected zone

Credit: ARUP



FRR Design of MT

Two structural capacity checks performed:
1. On entire cross section neglecting fire effects
2. On post-fire remaining section, with stress 

increases

Solid Sawn, Glulam, SCL

CLT

Effective Char Depth
Credit: Forest Products Laboratory



Key Early Design Decisions

Fire-Resistance Ratings (FRR)
• Thinner panels (i.e. 3-ply) generally difficult to achieve a 1+ hour 

FRR
• 5-ply CLT / 2x6 NLT & DLT panels can usually achieve a 1- or 2-

hour FRR
• Construction Type | FRR | Member Size | Grid (or re-arrange that 

process but follow how one impacts the others)

Credit: David Barber, ARUP



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





Noise Acoustics Sound Pollution

Whatever you call it, it all comes down to one thing:
Occupant Comfort



—Florence Nightingale



Types of noise to control: Noise within a space

Acoustical Design



Types of noise to control: Exterior to interior

Acoustical Design



Photo: Eckert & Eckert Photography, GBD Architects

Acoustical Design

Types of noise to control: Interior to interior



LOUDN ESS COM PARISON CHART (dBA)

110

100
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60
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30

20

10

0

Noise Level
(dBA)

Rock BandJet Fly-over at 1000 ft

Common Outdoor
Activities

Common Indoor
Activities

Food Blender at 3 ft

Garbage Disposal at 3 ft

Vacuum Cleaner at 10 ft

Normal Speech at 3 ft

Large Business Office

Dishwasher Next Room

Library

Concert Hall (Background)
Bedroom at Night,

Large Conference Room (Background)
Theater,

Broadcast/Recording Studio

Lowest Threshold of Human Hearing

Gas Lawn Mower at 3 ft

Diesel Truck at 50 ft at 50 mph

Gas Lawn Mower at 100 ft
Noisy Urban Area, Daytime

Commercial Area
Heavy Traffic at 300 ft

Quiet Urban, Daytime

Quiet Urban, Nighttime

Quiet Suburban, Nighttime

Quiet Rural, Nighttime

Lowest Threshold of Human Hearing

An increase of 3 dBA is barely perceptib le to the human ear.

Very roughly, an STC rating is 
the dB reduction from one side 
of an assembly to the other

Acoustical Design



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

Acoustical Design



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

Acoustical Design



Image: Pliteq

STC/IIC contour shifted until meets 
criteria for deviation from actual 
tested data, STC/IIC rating is 
measured at 500 HZ

Due to single number rating over a 
series of frequencies, can have 
assemblies with same STC/IIC –
one can perform well at a given 
frequency while the other doesn’t

Acoustical Design



Code requirements only address residential occupancies:

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

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

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

Acoustical Criteria – IBC 1206



Acoustical Criteria



Acoustical Criteria



Addresses items such as:
» HVAC background noise
» Exterior noise
» Reverberation time

Addresses items such as:
» Speech privacy
» Background noise

LEED has acoustics criteria for specific occupancies:
Schools:

Healthcare:

Acoustical Criteria



Source: USG

Acoustically tested assemblies vs. calculated performance

Acoustical Detailing



Source: SBCA

Can I acoustically rate individual components 
in an assembly and then add them up for the 
system rating?

It depends…

Acoustical Detailing



Acoustical Detailing

2018 IBC now allows engineering analysis based on comparisons



For example, if a material has a 
sound absorption coefficient of 
0.85, it means that 85 percent of 
the sound energy reflected 
striking that material is absorbed, 
and 15 percent of the sound 
energy reflected. 

Arena Stage, Washington, DC
Photo: Nic Lehoux, Bing Thom Architects

HOW IS SOUND ABSORPTION MEASURED? 
The sound absorption coefficient is the decimal fraction of the sound 
energy absorbed by the material. 

Room Acoustics



Tippet Rise Olivier Music Barn
Photo: Alban Bassuet

Room Acoustics

WHAT IS THE NOISE REDUCTION COEFFICIENT (NRC)? 
A material’s sound absorbing capabilities often expressed by a single 
number NRC (Noise Reduction Coefficient) rating. 

NRC is the average of the sound 
absorption coefficients measured 
at 250, 500, 1000, and 2000 Hz 
rounded off to the nearest 0.05. 

Materials with an NRC greater 
than 0.40 are usually considered 
sound absorbers. 





Room Acoustics

Rockport Concert Hall
Photo: Robert Benson Photography

TOTAL SPACE NOISE ABSORPTION:
To determine how much the sound in a space will decrease with the 
addition of sound absorbing materials, the total sabins of absorption for 
the space must be calculated. 

To calculate this number, multiply 
the sound absorption coefficients 
of all the different types of 
materials in a room – at a 
particular frequency – by the area 
of coverage of each material. 



Image: StructureCraft

Image: NLT Design Guide

NRC of exposed wood 
panels like NLT & DLT can 
be improved with inset 
absorbing materials

Room Acoustics



Exterior to Interior Noise control
» Not addressed in IBC
» Typically based on proximity to noise sources (airports, highways) 

and/or occupancy-based noise sensitivity (schools)

» Need to consider not only acoustical performance of solid wall but also 
windows, doors (these are usually the weak links)

» OITC – outdoor-indoor transmission class

Exterior Noise



Understanding 
Acoustical Detailing



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

Acoustical Detailing

1. Add mass
2. Add noise absorbers
3. Decouple (add air space or disconnect 

structure/finish from carrying all the 
way through the assembly)



Acoustical Detailing

Light-Frame Wood Wall Acoustics: STC



STC ratings – low to mid 60’s achievable

Acoustical Detailing



1-layer wall 2-layer wall

Adding Mass: Gypsum Wall Board

Acoustical Detailing



Adding Noise Absorbers: Batt Insulation

Acoustical Detailing



Good Detailing + 
Good Installation =  
Good Performance

Acoustical Detailing



Decouple: Resilient channels

Acoustical Detailing
w/o RC w/ RC



Open leg should be up on walls

Good Detailing + Good Installation =  Good Performance

Acoustical Detailing



My interior, acoustically rated wall also needs to be a shear wall.
Can I add wood structural panels to an acoustically tested wall?

Acoustical Detailing

Yes, but placement 
is very important!



https://www.woodworks.org/resources/adding-wood-structural-panels-to-acoustically-tested-assemblies/





Finish Isolation

Credit: Pliteq

Acoustical Detailing



Acoustical Detailing

Outlet Placement



Credit: US CLT Handbook

Credit: CADM Architects

Acoustical Detailing

Outlet Placement



Acoustical Detailing

Door Placement



Photo: Lend Lease & SchaeferPhoto: Pam Wean, MSES Architects

Acoustical Detailing

Mass Timber Wall 
Acoustics: STC



IICSTCWall or FloorThickness (in. )Number of
layers

N.A.32-34Wall3-3/4 to 4-1/23

2339Floor5-1/35

2439Floor5-3/45

Measured on field bare CLT wall and floor

FIICFSTCAssembly
type

Thickness in.Number of
layers

N.A.28Wall4-1/83

25-30N.AFloor8-1/57

Acoustical Detailing

Credit: US CLT Handbook

Sound Insulation of Bare CLT Floors and Walls



STC 50:
1 and 3 = 4-1/2 in. CLT;  
2 = 1-1/8 in. Mineral wool in the gap
STC 55:
Add 5/8 in. gypsum board  directly to both sides
STC 60:
Gypsum boards plus double the thickness of the gap and 
mineral wool

STC 58:
1 and 7 = 5/8 in. gypsum boards
3 and 5 = 2 in. by 3 in. wood studs at least 16 in. o.c.
2 and 6 = 2.5 in. mineral wool 
4 = 4-1/2 in. CLT

Acoustical Detailing
Design Examples for >50 STC Walls

Credit: US CLT Handbook

JS0



FSTCWall detailTop view of cross-section

461& 5 = 5/8” Gypsum board
2& 4 = Resilient channels at 24” o.c.

3. 5-layer CLT of 7-1/4”

471& 7 = 5/8” Gypsum board

2& 6 = Resilient channels at 24” o.c

3& 5 = 3-layer CLT of 3.07”

4 = 1” air gap filled with mineral wool

Design Examples for >45 FSTC Walls

Acoustical Detailing

Credit: US CLT Handbook

JS0



FSTCWall detailTop view of cross-section

47

50

1 = 3-layer CLT ~ 4-1/8”

2 = 1/2” air gap

3 = 2” by 3” wood studs at 16” o.c. 

4 = 2-1/2” mineral wool
5 = 5/8” gypsum board

1 & 9 = 5/8” gypsum board

2 & 7 = 2” by 3” wood studs at 16” o.c.

4 & 6 = 1/2” air gap

5 = 3-layer CLT of 4-1/8”

Acoustical Detailing

Credit: US CLT Handbook

Design Examples for >45 FSTC Walls

JS0



Acoustical Detailing

Light-Frame Wood Floor 
Acoustics: STC & IIC



Acoustical Detailing

STC ratings – low to mid 60’s achievable



Floor finish has a 
significant impact on 

IIC rating

Acoustical Detailing



Lightweight concrete topping or other 
similar materials can provide improved 
acoustical performance, increased 
durability

Acoustical Detailing

Image: Maxxon



Without concrete topping With concrete topping

Acoustical Detailing

Adding Mass: Concrete or gypsum topping



Acoustical Detailing

Decouple:
Acoustical mat - typically installed 
between subfloor and topping or 
flooring. Can use multiple decoupling 
layers in sandwich assembly

Image: Pliteq



Acoustical Detailing

Image: Maxxon

w/o Acoustical Mat



Image: Maxxon

w/ Acoustical Mat



Photo: John Stamets

Mass Timber Floor 
Acoustics – STC & IIC

Acoustical Detailing



Mass timber design
Acoustics

Main difference between light frame wood floors and 
mass timber floors is that mass timber floors are 

usually left exposed on ceiling side.
All acoustical products applied on top of assembly

Photo: Structurlam



Acoustical Detailing



Concrete Slab:
6” Thick
80 PSF
STC 53

CLT Slab:
6-7/8” Thick
18 PSF
STC 41

Acoustical Detailing



Common mass timber floor assembly:
» Finish floor (if applicable)
» Underlayment (if finish floor)
» 1.5” to 3” thick concrete/gypcrete 

topping
» Acoustical mat
» WSP (if applicable)
» Mass timber floor panels

Acoustical Detailing

Image: AcoustiTECH



Acoustical Detailing

Options without concrete topping:
» Gypsum/cement board (Fermacell, 

Permabase, etc.)
» Proprietary products

Images: AcoustiTECH



Mass Timber Acoustics

Base Assembly 
Exposed Timber

With Direct Applied 
Ceiling Gyp

With Direct Applied 
Ceiling Gyp & 

Dropped Ceiling



Mass Timber 
Sealant Strips

Structural Connection Isolation

Credit: Rothoblaas

Acoustical Detailing



Mass Timber Acoustics



Mass Timber Acoustics
Solutions Paper

https://www.woodworks.org/resources/acoustics-and-mass-timber-room-to-room-noise-control/



Mass Timber Acoustics
Inventory of Tested Assemblies

https://www.woodworks.org/resources/inventory-of-acoustically-tested-mass-timber-assemblies/





Questions? Ask us anything. 

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

Jessica Scarlett, EIT
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