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… recap from last lecture (I)

• Airborne sound insulation measurements (ISO standards)
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Statement of results:
• R’w (C50-3150 ; Ctr)
• Rw (C50-3150 ; Ctr)
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… recap from last lecture (II)
• Impact sound insulation measurements (ISO standards)
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Statement of results:
• L’nT,w (Cl,50-2500 )
• L’n,w (Cl,50-2500 )
• Ln,w (Cl,50-2500 )



Remember…
… Laboratory vs. Field situation (flanking transmission comes into play)

[REF] Vigran(2008)ISO 717-1:2013
ISO 10140-2:2010

Rw

ISO 717-1:2013
ISO 16283-1:2014

R’w

SS-EN12354-1:2000
Prediction of R’w from the individual acoustic performances (Rw) of the 
elements involved in the junction, as sum of individual contributions



Remember…
… Laboratory vs. Field situation (flanking transmission comes into play)

[REF] Vigran(2008)
ISO 717-2:2013

ISO 10140-3:2010
Ln,w

ISO 717-2:2013
ISO 16283-2:2014

L’n,w

SS-EN12354-2:2000
Prediction of L’n,w from individual acoustic performances (Ln,w)



Outline

Introduction

Examples

Impact:
SS-EN 12354-2Flanking transmission

Summary

Airborne:
SS-EN 12354-1



References: SS-EN 12354 series
• SS-EN12354-1:2000, Building Acoustics– Estimation of acoustic performance of buildings 

from the performance of elements – Part 1: Airborne sound insulation between rooms (2000).

• SS-EN12354-2:2000, Building Acoustics– Estimation of acoustic performance of buildings 
from the performance of elements – Part 2: Impact sound insulation between rooms (2000).

• SS-EN12354-3:2000, Building Acoustics– Estimation of acoustic performance of buildings 
from the performance of elements – Part 3: Airborne sound insulation against outdoor sound 
(2000).

• SS-EN12354-4:2000, Building Acoustics– Estimation of acoustic performance of buildings 
from the performance of elements – Part 4: Transmission of indoor sound to the outside 
(2000).

• SS-EN12354-5:2000, Building Acoustics– Estimation of acoustic performance of buildings 
from the performance of elements – Part 5: Sound levels due to service equipment (2000).

• SS-EN12354-3:2000, Building Acoustics– Estimation of acoustic performance of buildings 
from the performance of elements – Part 6: Sound absorption in enclosed spaces (2000).



Introduction (I)

• Sound transmission
– Airborne

– Structure-borne

• Transmission paths
– Direct transmission (D)

– Flanking paths (Fi)

• Flanking: cause of problems related with acoustic comfort
– Difference between lab and in-situ measurements ~4 dB

» Estimation methods described in SS-EN 12354:2000
– Acoustic performance as sum of individual contributions



Introduction (II)

it ΠΠ=τ

• Laboratory measurements à good control à “just” direct transmission
• In reality, more transmission paths

∑∑ +++= itdtfd τττττ´

Direct Flanking Parts added to wall (windows, 
doors, leaks…). May be 

included in τd

Indirect transmission between
rooms (ducts, suspended

ceiling…)



Introduction (III)
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NOTES: The sketch only indicates first-order paths; paths involving one element in the sending room, one
junction or connection and one element in the receiving room. // The number of elements n, m and k are 
normally 4. // Main contributions are normally the Ff paths.
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Flanking transmission reduction index (I)

• Apparent sound reduction index (13 paths)

• If only Ff paths are assumed:

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+++−= ∑∑∑

=

−

=

−

==

−− n

F

Rn

f

Rn

fF

RR

w

wFdwDfwFfwDd

R
1

10

1

10

1

1010
,,,,

10101010log10´

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+−= ∑

−−

1010
,,

1010log10´
wfwd RR

wR



Flanking transmission reduction index (II)

• Flanking sound reduction index Rij (approximation given in the standard 
SS-EN 12354-1)
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Ri & Rj : sound reduction index of flanking element i and j 
Kij : vibration reduction index (junction dependent)
Ss: floor / wall surface
l0 = 1m
lij : junction common length

NOTES: Kij is related to the vibrational power transmission over a junction between structural elements under
diffuse field conditions, normalised in order to make it an invariant quantity (independent of the energy losses). 
This quantity can be taken from Annex E of SS-EN 12354-1. // An additional term +ΔRij would be added to 
the right hand side of the equation to account for improvement of sound reduction due to aditional linings
(here is omitted).



Flanking transmission reduction index (III)

• Vibration reduction indices Kij 

– SS-EN 12354-1:2000 (Annex E)



Flanking transmission reduction index (IV)

• Vibration reduction indices Kij 

– SS-EN 12354-1:2000 (Annex E)



Flanking transmission reduction index (V)

• Vibration reduction indices Kij 

– SS-EN 12354-1:2000 (Annex E)



Flanking transmission reduction index (VI)

• Vibration reduction indices Kij 

– SS-EN 12354-1:2000 (Annex E)



Other experimental Kij

• “X” CLT junction (example)
– 4 configurations

Source: Barbaresi (2016)
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Impact sound with flanking transmission (I)
• Impact sound pressure level in the receiving room

• If the SS-EN 12354-1 simplified model is assumed, the 
weighted normalised impact sound pressure level is:
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NOTES: K is the correction for impact sound transmission over the homogeneous flanking constructions in decibels, and 
it is given in a tabular form in the standard. // Limitations: the simplified model is only applied to homogeneous building
constructions with floating floors or soft coverings on a homogeneous constructions, and only for rooms one above each
other which are of conventional sizes in dwellings.

Ln,w,eq: equivalent weighted normalised impact sound pressure level of 
the floor base (Annex B)

ΔLw : weighted reduction of impact sound pressure level of the floor
covering (obtained according to EN ISO 717-2:1996) and given in 
Figures in the Standard.
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Impact sound with flanking transmission (II)



Impact sound with flanking transmission (III)

NOTES: The weighted reduction of impact sound pressure level ΔLw depends on the mass per unit area m’ of the floating
floor and the dynamic stiffness per unit area s’ of the resilient layer according to EN 29052-1 



Some comments about SS-EN 12354:2000

• The standard describes a simplified statistical energy analysis (SEA) model to 
predict R’w and L’n,w

– Lightweight elements typically don’t meet the requirements of an SEA subsystem:

» Vibratory fields show large variances (lack of diffuseness)
» Low modal density at low frequencies
» …

• The latter may result in inaccurate predictions when using SS-EN 
12354:2000 applied to wooden lightweight constructions
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Calculation example 1 (SS-EN 12354-1:2000)



Calculation example 1 (SS-EN 12354-1:2000)

• Data:

• Solution:



Calculation example 2 (SS-EN 12354-2:2000)
• Task:



Calculation example 2 (SS-EN 12354-2:2000)
• Solution:



Design example: decoupling structural elements



Design example: timber volume elements



Design example: elastic interlayers



Prediction
– Is it posible to predict vibroacoustic performance of buildings?

We slowly know more and more but… 
… still many things left to be done, 
especially in the woodenn constructions… 



Prediction: commercial software (I)
• Insul

– Example: Composite Steel floor (Hibond) 120mm thick with suspended light steel grid
with 2 layers of 13mm fire rated plasterboard. 75mm fibreglass blanket in the cavity.

• Son-Architect (ESP)



Prediction: commercial software (II)

• Acoubat (CSTB France)

• Bastian

– No update since a while ago (?)



Prediction: commercial software (III)
• AFMG Soundflow

• SEA-Wood

– Works good for airborne sound (less well for impact)
– not very adapted to engineers yet
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Summary (I)

• Flanking transmission (airborne)

3150-50, C´´ += wtotalw RR
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Lab measurements (ISO)



Summary (II)

• Flanking transmission (impact)
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Figures in SS EN12354-2

Table in SS EN12354-2



Thank you for your attention!
nikolas.vardaxis@construction.lth.se


