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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



Acoustical Criteria
IBC 1207

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):
• Walls, Partitions, and Floor/Ceiling 

Assemblies

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



Acoustical Criteria



Acoustical Detailing
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



Acoustical Detailing
What does this look like in typical wood-frame 
construction:

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



Acoustical Detailing

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

What does this look like in typical wood-frame 
construction:



Acoustical Detailing
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Acoustical Detailing

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

What does this look like in typical wood-frame 
construction:



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

Mass Timber: Structure Often is Finish



But by Itself, Not Adequate for Acoustics



Mass Timber Acoustics



One of the main reasons is “mass”
Recall the three ways to increase acoustical performance:

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

Mass Timber Acoustics

Image credit: Christian Columbres



Concrete Slab:
6” Thick
80 PSF
STC 53

CLT Slab:
6-7/8” Thick
18 PSF
STC 41

Mass Timber Acoustics



Mass Timber Acoustics



Acoustical Mat:
! Typically roll out or board 

products
! Thicknesses vary: Usually 
!” to 1”+ 

Mass Timber Acoustics

Image credit: Maxxon



Mass Timber Acoustics



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

Image credit: AcoustiTECH

Mass Timber Acoustics



Mass Timber Acoustics
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Where can you find acoustically tested assemblies?



Mass Timber Acoustics



Mass Timber Acoustics

To Help Designers Navigate Options for Mass 
Timber Acoustically Tested Assemblies, 
WoodWorks Created 2 New Resources



Mass Timber Acoustics
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Solutions Paper

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


Mass Timber AcousticsSolutions Paper



Mass Timber AcousticsSolutions Paper
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Inventory of Tested Assemblies

http://bit.ly/mass-timber-assemblies
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Inventory of Tested Assemblies
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Inventory of Tested Assemblies

http://bit.ly/mass-timber-assemblies
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Mass Timber Acoustics Inventory

CLT Panel

Acoustical Product

No Direct Applied or Hung Ceiling

Finish Floor if Applicable

Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

Table 1: CLT Floor Assemblies with Concrete/Gypsum Topping, Ceiling Side Exposed

Table 2: CLT Floor Assemblies without Concrete/Gypsum Topping, Ceiling Side Exposed

106 Tested Assemblies

21 Tested Assemblies



CLT Panel

Sleepers + Acoustical Product

No Direct Applied or Hung Ceiling

Finish Floor if Applicable

Table 3: CLT Floor Assemblies without Concrete/Gypsum Topping, with Wood 
Sleepers, Ceiling Side Exposed 

Concrete/Gypsum Topping

Mass Timber Floor Panel

Acoustical Mat Product

No Direct Applied or Hung Ceiling

Finish Floor if Applicable

Table 4: NLT, GLT & T&G Decking Floor Assemblies, Ceiling Side Exposed 

Mass Timber Acoustics Inventory

16 Tested Assemblies

46 Tested Assemblies



Top Side Products

Timber Base

Underside Products

Table 5: Mass Timber Floor Assemblies with Ceiling Side Concealed

Mass Timber Acoustics Inventory

78 Tested Assemblies



CLT Wall Panel

Left Side Finish

Right Side Finish

Table 6: Single CLT Wall

Mass Timber Acoustics Inventory

NLT Wall Panel

Left Side Finish

Right Side Finish

Between CLT Panels

Left Side CLT + Finish

Right Side CLT + Finish

Table 7: Single NLT Wall Table 8: Double CLT Wall

70 Tested Assemblies 45 Tested Assemblies 32 Tested Assemblies
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Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

Read the Footnotes

MT Acoustics Inventory
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MT Acoustics Inventory
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MT Acoustics Inventory

Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

5-Ply (6.875”) CLT Floor Assemblies with 
Concrete/Gypsum Topping, Ceiling Side Exposed

86 Tests Completed. Of these:
32 Have STC & IIC 50 or greater
7 Have STC & IIC 55 or greater



MT Acoustics Inventory

Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

Topping Thickness Effect on 5-Ply (6.875”) CLT Floor Assemblies

32 Have STC & IIC 50 or greater

7 Include 1.5” Gypsum Topping
10 Include 2” Gypsum Topping
6 Include 2.5” Gypsum Topping

1 Includes 3” Concrete Topping
8 Include 4” Concrete Topping



MT Acoustics Inventory

Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

7 Have STC & IIC 55 or greater

6 Include 2.5” Gypsum Topping 1 Includes 4” Concrete Topping

Topping Thickness Effect on 5-Ply (6.875”) CLT Floor Assemblies



MT Acoustics Inventory

Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

Acoustical Mat (AM) Thickness Effect on 5-Ply (6.875”) CLT 
Floor Assemblies

32 Have STC & IIC 50 or greater

3 Include AM ≤ 0.25”
6 Include AM 0.25” < AM ≤ 0.5”
9 Include AM 0.5” < AM ≤ 0.75”

4 Include AM 0.75” < AM ≤ 1”
10 Include AM > 1”



MT Acoustics Inventory

7 Have STC & IIC 55 or greater
All 7 Include AM > 1”

Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

Acoustical Mat (AM) Thickness Effect on 5-Ply (6.875”) CLT 
Floor Assemblies



MT Acoustics Inventory

CLT Panel

Acoustical Product

No Direct Applied or Hung Ceiling

Finish Floor if Applicable

21 Tested Assemblies
2 Have STC & IIC 50 or greater

Combination of WSP, Cement board type products, 
Acoustical Mat, Eng. Wood or LVT finish floor

Dry Systems ⇢ No Concrete/Gypsum Topping
5-Ply (6.875”) CLT Floor Assemblies with Ceiling Side Exposed



What about other mass timber floor panels?
Image credit: Ema Peter

Acoustical Detailing



MT Acoustics Inventory
Concrete/Gypsum Topping

Mass Timber Floor Panel

Acoustical Mat Product

No Direct Applied or Hung Ceiling

Finish Floor if Applicable
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Inventory also contains tests 
conducted on NLT, GLT, T&G Decking

MT Acoustics Inventory



A Solved Challenge? 
Still exploring further tests:
! 3-ply CLT floor assemblies
! New product assemblies (MPP)
! More dry systems (no poured 

toppings)
! Tall wood code-compliant floor 

assemblies
! Others – what challenges do you face 

when designing mass timber for 
acoustics? Let us know.

! Are these resources helpful? Let us 
know. <1/9"6=&.;:)*&f0*/:+&)6/4"/1`0*/:

Mass Timber Acoustics
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