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Presenter

• Interior Building Acoustics
• Sound Separation,
• HVAC Noise Control,
• Speech Intelligibility, 
• Reverberation Control,
• LEED, BOMA BEST, etc.

• Exterior Building Acoustics
• Noise and Vibration Feasibility 

Studies, 
• Stationary Noise Studies,
• Wind-Induced Balcony Railing 

Noise, etc.



• Direct Sound Transmission

• Flanking Sound Transmission

• Kij Ratings

• Continuous CLT Field Data

• Other Mass Timber Considerations

Agenda



Direct Sound Transmission



• Start with direct sound transmission

• Available test data from (among others): 

• Pliteq

• AcoustiTECH

• Maxxon

• Woodworks Guide is an *excellent* resource for direct sound 
transmission

Direct Sound Transmission



• Wet vs. Dry Build-ups

Direct Sound Transmission



• Wet vs. Dry Build-ups

Can meet STC-50+/IIC-50+ (direct) 
with either option!

However, further relevant 
discussion on lateral flanking… 

Direct Sound Transmission

From AcousiTECH:



• Wet vs. Dry Build-ups

Can meet STC-50+/IIC-50+ (direct) 
with either option!

However, further relevant 
discussion on lateral flanking… 

Direct Sound Transmission

From Pliteq:



Flanking Sound Transmission



• For every demising assembly (with four junctions), there are 12 different 
flanking paths:

• E.g. for a demising wall assembly at the floor: 

• FloorSRC to FloorRCVR

• FloorSRC to WallRCVR

• WallSRC to FloorRCVR

• Each path as the ability to single-handedly tank the ASTC!

Flanking Sound Transmission



Flanking Sound Transmission

Overall ASTC
*Note: Rw is like ASTC 
(ISO vs ASTM Metrics)

Direct (Lab) STC

12 Flanking ASTCs



• Per NRC, you can avoid calculating flanking (to meet STC-50) if:

Flanking Sound Transmission



• Per NRC, you can avoid calculating flanking (to meet STC-50) if:

Flanking Sound Transmission



• Per NRC, you can avoid calculating flanking (to meet STC-50) if:

Flanking Sound Transmission

(i.e., a topping separated at the demising assembly).

(structural considerations)



In the context of Mass Timber

• This means you can avoid calculating flanking if: 

• Wall have drywall finish interrupted by floor/ceiling

• Ceiling have drywall finish interrupted by walls

• Floor have plywood/concrete floor interrupted by walls

This is the simple way…

Flanking Sound Transmission



Kij Ratings



• Generally, calculating a Flanking ASTC Depends on: 

a. Geometrical dimensions of the room

b. Direct Lab STC of the Flanking Element

c. Vibration Reduction Index (Kij)

^This is the amount of vibration which travels across a specific junction

Kij Ratings



• Low Kij rating = lots of sound through that specific path

• High Kij rating = minimal sound transmission through that path

Kij Ratings



Kij Ratings



• You can measure Kij ratings in a lab or field 
(per ISO 10848-1)

• Kij rating applies to specific junction detail
• Can be applied to future buildings with the 

same junction detail

• Capability of NRC Lab in Ottawa, and HGC 
Engineering

Kij Ratings



Continuous CLT Field Data



• We tested continuous 175 mm 5-ply CLT with an 
isolated concrete topping above and got… 

ASTC-52! Huh?

So, we went to more buildings…

Continuous CLT Field Data
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Continuous CLT Field Data



Continuous CLT Field Data



• Low Kij rating = lots of sound through that specific path

• High Kij rating = minimal sound transmission through that path

Kij Ratings



• Outstanding questions:

• How does the Kij of continuous CLT change with the isolated concrete topping?

• Does a dry build-up provide a similar Kij difference?

• Does a roof build-up provide a similar Kij difference?

• How does 3-ply CLT affect the delta Kijs?

Future testing is planned for March and summer!

Continuous CLT Field Data



• Upcoming Testing:

• Ceiling-to-ceiling Kij Lab (NRC) and Field (HGC) testing* of continuous 5-ply CLT with:

• Isolated wet concrete topping above

• Isolated dry topping above

• No topping above

Continuous CLT Field Data

• ASTC testing with continuous 5-ply CLT with roof 
assembly above

• ASTC testing with continuous 3-ply CLT and NLT 
with wet concrete topping above

*Published paper to follow Kij testing

In partnership with McCallumSather, R-hauz (Assembly Corp), Pliteq



Other Mass Timber Considerations



Other Mass Timber Considerations

• Exposed demising wall or exterior wall CLT panels 



Other Mass Timber Considerations

• Exposed demising wall or exterior wall CLT panels 

• Laminating drywall to underside of CLT Wrong WrongCorrect

Large air gaps 
amplify sound, 
lower STC rating



Other Mass Timber Considerations

• Exposed demising wall or exterior wall CLT panels

• Laminating drywall to underside of CLT

• M&E vibration isolation of small piping/conduits



Other Mass Timber Considerations

• Absorption benefits of Mass Timber:

• CLT better than concrete or laminated GWB

• May still need some secondary absorption for large spaces with low reverberation targets

Material 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz

Mass Timber 0.13 0.09 0.08 0.06 0.06 0.07

Concrete 0.01 0.01 0.02 0.02 0.02 0.05

Gypsum Board on solid backing 0.03 0.03 0.02 0.03 0.04 0.05

Plasterboard on studs, 100 mm airspace with insulation 0.08 0.11 0.05 0.03 0.02 0.03



Wrap-up

What did we discuss?

• Direct Sound Transmission

• Flanking Sound Transmission

• Kij Ratings

• Continuous CLT Field Data

• Other Mass Timber Considerations



• One of North America’s largest 
acoustical engineering firms

• Founded in 1994 

Who is HGC Engineering?

• Headquartered in Toronto, Ontario

• One of the most tightly regulated jurisdictions in 
North America with regards to noise.

• Additional offices in Dallas, Texas; Calgary, 
Alberta; and Montreal, Quebec.



Who is HGC Engineering?



Questions?

Simon Edwards, MEng, PEng
t: 1-833-205-7300 

email: sedwards@hgcengineering.com
www.hgcengineering.com

This concludes The American Institute of Architects Continuing Education Systems Course.

mailto:ibonsma@hgcengineering.com
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.hgcengineering.com_&d=DwMFAg&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=96fuRyrK65chL8RCjfLaHakiQd1elc311TWuO21rZVw&m=y2lLjXVEqsMytvSyd-GZcZyJz5zFcUAxZghcz7jLysw&s=9_phwqs7zGkerIEKAMz-XYgfLhLdxCU8eu0Z4w9-J-o&e=
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