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Who is HGC Noise Vibration Acoustics?
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Toronto // Calgary // Montreal // Dallas // Charlotte, since 1994



WoodWorks | The Wood Products Council 
is a registered provider of AIA-approved continuing 
education under Provider Number G516. All 
registered AIA CES Providers must comply with 
the AIA Standards for Continuing Education 
Programs. Any questions or concerns about this 
provider or this learning program may be sent to 
AIA CES (cessupport@aia.org or (800) AIA 3837, 
Option 3).

This learning program is registered with AIA CES

for continuing professional education. As such, it 
does not include content that may be deemed or 
construed to be an approval or endorsement by 
the AIA of any material of construction or any 
method or manner of handling, using, distributing, 
or dealing in any material or product.

AIA continuing education credit has been reviewed 
and approved by AIA CES. Learners must 
complete the entire learning program to receive 
continuing education credit. AIA continuing 
education Learning Units earned upon completion 
of this course will be reported to AIA CES for AIA 
members. Certificates of Completion for both AIA 
members and non-AIA members are available 
upon request.

______________________________________

Questions related to specific materials, methods, and services will be 
addressed at the conclusion of this presentation.



Course Description

This session explores acoustic design strategies unique to projects with mass timber floors and 

light-frame wood walls. This hybrid approach is often used to leverage the strengths of each 

system, combining the aesthetic of exposed wood ceilings with the economy of light-frame bearing 

walls—but understanding the acoustic nuances is critical to achieving both code compliance and 

occupant comfort. This session will examine how sound transmits through wood-based assemblies 

and where challenges commonly arise in designs that combine mass timber with light-frame wood 

or steel elements. Attendees will learn how to apply best practices in detailing, material selection, 

and assembly design to control airborne and impact sound transmission. Discussion will also 

include relevant building codes and acoustic rating systems, to help participants develop integrated 

solutions that support both performance and aesthetic goals in modern timber construction. 



Learning Objectives

1. Describe the acoustic performance characteristics of mass timber and light-frame wood 

construction, including how sound is transmitted through different structural systems. 

2. Identify common acoustic challenges in hybrid designs that combine mass timber with light-frame 

wood or steel, and how they affect airborne and impact sound control, as well as their potential 

effects on mental health, productivity, and safety. 

3. Apply best practices in acoustic detailing, material selection, and assembly design to improve sound 

isolation and meet performance expectations in wood-based construction, with the goal of 

enhanced occupant experience. 

4. Interpret relevant acoustic codes and standards—such as Sound Transmission Class (STC) and 

Impact Insulation Class (IIC)—and integrate these requirements into design strategies for hybrid 

timber buildings. 
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structures are weak for acoustics.

Mass timber
Poured concrete

Steel deck
Lightweight wood

All

(…if not properly designed)



1. Intro to Acoustics

2. MT Direct Transmission

3. MT Flanking Transmission

4. HGC CLT Flanking R&D Study

Order
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“I couldn’t sleep.”



1. Intro to Acoustics
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How does sound travel?

14

1
. I

n
tr

o
 t

o
 A

co
u

st
ic

s



a. Airborne sound only

b. Airborne and Structure-Borne sound 

c. Structure-Borne only (enclosed unit)

d. Airborne only (isolated unit)

e. Neither (isolated and enclosed)

Music Box Demonstration
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Structural Flanking Paths

FloorSRC to FloorRCVR

FloorSRC to WallRCVR

WallSRC to FloorRCVR
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Airborne Sound 

▪ Voices

▪ Music

▪ High frequencies

▪ Not footsteps

(Apparent) Sound Transmission Class (STC/ASTC)
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(Apparent) Impact Insulation Class (IIC/AIIC)
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Structure-Borne Sound 

▪ Footsteps

▪ Dropped Items

▪ Furniture Movement
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STC-65, IIC-38 STC-42, IIC-59

IIC and STC are unrelated!
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Heavy carpet

Concrete
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2. MT Direct Transmission
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Mass Timber vs Poured Concrete

21

2
. M

T 
D

ir
ec

t 
Tr

an
sm

is
si

o
n

▪ Vertical STC is a bit lower, vertical IIC is generally similar

▪ Lateral STC is often better (compared to drywall laminated to concrete)

▪ Modularity = less vibration transmission beyond the panel



Start With STC/IIC
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Wet vs Dry Build-ups
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STC Ratings for 5-ply CLT
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IIC Ratings vs Finish Flooring
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STC Ratings vs Isolation Thickness
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IIC Ratings vs Finish Flooring
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Laminated GWB Ceilings
Large air gaps amplify 

sound, lower STC rating

WrongCorrect



3. MT Flanking Transmission
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Structural Flanking Paths

FloorSRC to FloorRCVR

FloorSRC to WallRCVR

WallSRC to FloorRCVR
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Flanking + Direct = Overall
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Overall 

ASTC
*Rw is like ASTC 

(ISO vs ASTM)

Direct (Lab) STC

12 Flanking ASTCs
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Low Kij => Low STC

High Kij => High STC

Kij Ratings
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Elbow Junctions
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Field Results
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Field Results
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Field Results
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Field Results
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▪ Wet Build-ups?

▪ Dry Build-ups?

▪ Roof Build-ups?

▪ Intermediary Rooms?

▪ Bulkheads?

▪ Wall Loading?

▪ 3-ply CLT

▪ NLT?

▪ DLT?

How Do Kij Ratings Change With:
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Intermediary Room
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Intermediary Room
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+11 ASTC points
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Bulkheads
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▪ Wet toppings CAN meet code

▪ Dry toppings MAY be sufficient to meet code

▪ Dry toppings + bulkheads CAN meet code

▪ No toppings? SAD times!

▪ Thicker isolation ≠ better flanking performance (Opposite???)

▪ Walls located off centre of panels are more risky

Overview
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Roof Toppings
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ASTC-43

▪ Cut Panels, Drywall Ceilings, or  Isolated Topping on Roof



Roof Equipment
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Flanking Details: Columns and Beams
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Either the demising wall is adjacent to the column/beam, or it’s protected with a partition



Flanking Details: Separated Floor Toppings
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Isolate toppings from demising walls with: tall bottom tracks, wood 2x6s, pre-installed GWB



Flanking Details: Separated Floor Toppings
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Isolate toppings from demising walls with: tall bottom tracks, wood 2x6s, pre-installed GWB



Flanking Details: Isolated Spline
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4. HGC CLT Flanking R&D Study



HGC CLT Flanking Study R&D
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Why avoid cutting CLT panels at each demising wall? 

→ Less CLT panels to manufacture, deliver, and install

→ Less structural supports for panel edges

→ Less junctions to fire-stop/waterproof

Savings: $$$$ and plenty of time



HGC CLT Flanking Study R&D
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We know *some* toppings allow for continuous CLT, but missing much info:

What happens if 

this changes? 

What happens if 

this changes? 

By changing topping mass and stiffness, how does the flanking change? 



Toppings Comparison
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Structural Environment
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What happens if 

this changes? 

What happens if 

this changes? 



Field vs. Lab Conditions
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Effect of Bulkheads
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Direct Floor/Ceiling Transmission
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ASTC, AIIC testing of each floor topping

Structural floor vibration tests of each floor topping
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Removable Lid 

(only for direct testing)



Partners and Collaborators
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Test Structure
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5-ply 175 mm

Double-stud wood-frame 

demising wall
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Floor Topping Logistics
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Approach A: Install each topping one at a time, wait to dry/cure, test, 

remove, and install next one. 

- How long does gypcrete take to dry for stable acoustic properties? 

- How long does concrete take to cure for stable acoustic properties? 

- How much dust is generated each time the topping is removed in the lab?

We’re currently testing gypcrete 

dry time and concrete cure time…

Test schedule depends on these 

results. 
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Approach B: Pre-install toppings on each 8-ft-wide CLT panel, then cycle 

through multiple sets of CLT panels to allow toppings to dry/cure (and be 

removed) away from the mock-up. 

- How will the install/removal of CLT panels affect the acoustic properties?

- How will the breaks in topping every 8-feet affect the performance? 

- How will the different sets of CLT panels vary in acoustic performance?

- What are the safety factors associated with so much crane use? 

Not as ideal, but may be the only 

practical way to complete the 

research…

Floor Topping Logistics



61

4
. H

G
C

 C
LT

 F
la

n
ki

n
g 

R
&

D
 S

tu
d

y
Final Report



5-ply 175 mm (6.88”) CLT panels

Double stud wood demising walls, single stud wood perimeter walls

30-60 different floor toppings, 100s of tests

Testing to start Q2 2026, run to end of 2026. 

Results to be publicly available Q2 2027.

Not testing: 3-ply CLT, roof toppings, drop ceilings

Awaiting results of various funding applications

FAQ / Details
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This concludes The American Institute of 
Architects Continuing Education Systems Course

Questions?

hgcacoustics.com

Toban Bradlynn, BEng

tbradlynn@hgcacoustics.com

HGC Blog Post: Acoustic Design Strategies for Mass Timber Buildings
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