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MASS TIMBER 
ACOUSTICS & APPLICATIONS

standards, connection details and 
implications on sound transmission & the 

flanksound project 
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• Laboratory testing
• On-site testing
• Flanksound project
• Characterization of resilient interlayers
• Friction
• Next steps and future developments

Outline
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Wooden structures like all lightweight constructions, do not have a 

high acoustic performance at low frequincies.
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Ff

Df

Fd

Flanking  transmission.
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The profile works like a spring
+ damper system.
The elastic component (spring)
dissipates energy "bouncing"
(obviously if the system is too
loaded or too little, the spring
does not activate), the damping
component stops the spring
from bouncing and transforms
the motion into viscous
friction. The lack of one of the
two components would result in
the lack of energy dissipation.
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IMPACT SOUND NOISE INSULATION

CONSTRUCTION REQUIREMENTS

USE REQUIREMENTS
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From a theoretical point of view, these types of product aim to create a 
decoupled system and reduce the amount of energy (vibrations) that is 
transferred from the system. The system is decoupled if the resonant 
frequency is exceeded. The resonant frequency depends on how the material 
is loaded. In the formula below, it is noted that the load (m ') is a necessary 
parameter for the calculation of the resonance frequency.

If we don’t impose a load range, we cannot know the resonance frequency 
and it is impossible to guarantee that the system is decoupled and 
consequently a negative transmissibility value.
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• Compressive modulus in static conditions and not the 
dynamic elastic modulus (which is generally used for dynamic 
loads like in bridges or under service equipment). 

• According to ISO 12354, measurements and calculating 
models are not reliable at low frequencies due to the 
hypothesis of homogeneous sound field distribution, which is 
not verified at low frequencies.

• The thicker is the acoustic profile, the higher is the deformation 
and the less is the stiffness of the building. As consequence it 
is needed multiplying the number of brackets and connectors to 
compensate the stiffness/resistance loss.

• Laboratory measurements of the vibration reduction index 
Kij in accordance with the EN ISO 10848 and experimental data 
suitable for the acoustic design. 

12
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AIM
Creation of a dataset of Kij for CLT 
junctions

MEASUREMENT CAMPAIGN
ü Seven CLT manufacturers
ü L, T, X vertical and horizontal 

junctions
ü Influence of kind and number of 

screws, hold-down, angle brackets
ü Resilient interlayer at the wall-

floor junction

Flanksound
Project.
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FLANKSOUND 
PROJECT
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Test setup
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Test setup
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Test setup
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Test setup
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Screws

Magnets

Accelerometers

• Vibration velocity level
shaker, pink noise filtered at 30 Hz

• Structural reverberation time
Impulse Response

ISO 
10848

Measurement equipment
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WALL-WALL JUNCTION
Product: Compressible EPDM sealing gasket 
for regular junctions

Resilient interlayers
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Resilient interlayers

WALL-FLOOR JUNCTION
Product: Resilient soundproofing profile in 
monolithic polyurethane mixture



ACOUSTIC IN WOODEN STRUCURES

25Eng. Paola Brugnara



ACOUSTIC IN WOODEN STRUCURES

26Eng. Paola Brugnara



ACOUSTIC IN WOODEN STRUCURES

27Eng. Paola Brugnara

Number and type od screws

WALL-WALL JUNCTION
Product: HBS (partial threated screw) vs VGZ 
(full threaded screw)
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Rothoblaas youtube channel
-> (https://www.youtube.com/watch?v=5RM-2Vgs65Y

https://www.youtube.com/watch?v=5RM-2Vgs65Y
https://www.youtube.com/watch?v=5RM-2Vgs65Y
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PUBLICATIONS
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Software implementation
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AIRBORNE SOUND

IMPACT SOUND



ACOUSTIC IN WOODEN STRUCURES

38Eng. Paola Brugnara



ACOUSTIC IN WOODEN STRUCURES

39Eng. Paola Brugnara

Facade
performance:

D2mn,Tw = 38,38dB

Wall
performance:

Rw,wall = 60dB

Window 
performance:

Rw,window = 30dB

Wall + Window
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Proper installation of windows

✘ NO! 

✔ YES! 
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Rehabilitation of a facade

Proper sealing of the joint between structure and window.
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Rehabilitation of a facade

Facade performance:

D2mn,Tw = 46dB

+5dB
AFTER

BEFORE
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New measurement
ON GOING PROJECT

R’w = 47 dB

R’w (SF) = 57 dB

R’w = 51 dB + 4dB

R’w (SF) = 67 dB + 10dB
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Additional testing
fire resistance, mechanical resistance of the junction, water
uptake

Characterization of resilient interlayers



ACOUSTIC IN WOODEN STRUCURES

46Eng. Paola Brugnara

INTERACTION 
STRUCTURAL
BEHAVIOUR
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Variation in mechanical shear resistance
based on the soundproofing profile
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Variation in mechanical shear resistance
based on the soundproofing profile
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*Calculated values
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Test c/o TU Graz and UIBK to evaluate the friction of the
junction with/without the resilient profile Xylofon

Friction
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Friction

We investigated the friction between Xylofon
and CLT and the influence of the following 
parameters: 

- Wood moisture (12% and 14)

- CLT surface (narrow and side face

- Counter material (spruce and birch

- Normal force: 

- Xylofon hardness

The coefficient can be considered only if the 
perfect contact between wood and Xylofon is 

guarantee.
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Friction
Results: 

- Wood moisture (12% and 14%): the coefficient of static friction has no 
significant difference

- CLT surface (narrow and side face): no clearly distinguishable difference on 
static friction coefficient

- Counter material (spruce and birch): the material of CLT does not give a 
clear difference between static friction coefficient

- Normal force: the coefficient of static friction increases with the normal 
force

- Xylofon hardness: the coefficient of the static friction decreases with 
Xylofon hardness. 

The whole investigation of the parameter's combination was not possible and not 
investigated parameters could also have some influence on the friction coefficient. 
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MATERIAL



ACOUSTIC IN WOODEN STRUCURES

56Eng. Paola Brugnara

Wooden structures, like all lightweight 

constructions, do not have a high acoustic 

performance at low frequencies. This is 

particularly true concerning impact sounds 

and the transmission of structural vibration 

through the structure. For this purpose, we 

must stop the propagation of vibrations in 

order to obtain a reduction of noise 

transmission using resilient products 

employed according to the principle of 

desolidarisation.
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Mechanical performance
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Fire resistance
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Fire resistance
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Fire resistance
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Durability
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Durability
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FIRE 
RESISTANCE

ACOUSTIC 
PERFORMANCE

MECHANICAL 
PERFORMANCE

DURABILITY

INTERACTION WITH 
CONNECTORS



ACOUSTIC IN WOODEN STRUCURES

64Eng. Paola Brugnara

THANK YOU FOR 
YOUR KIND
ATTENTION



ACOUSTIC IN WOODEN STRUCURES

65Eng. Paola Brugnara

Pauli Paintola

RothoBlaas, Technical Sales Finland 

Pauli.paintola@rothoblaas.com

Tel. +358 40 65 744 42

mailto:Pauli.paintola@rothoblaas.com
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Rothoschool first time in Finland 
3.10.2023 Helsinki, please note 
to your calender !

Days program will be published 
soon – please follow up 
www.rothoblaas.com

http://www.rothoblaas.com/

