
Swosch. Not swisch!



Consequence  windows/facade/indoor 



Simplified – consequence facade



Impact / facade / Window -> indoor noise

Rw = 40 dB 

C = -2 
Ctrafik = -9 
CX2000 = 0 
CVHS350km/h = -4

3-pane 
window 
6-12-6-12-6



Sum up

▪ Higher speed with aerodynamic noise (low frequency)  -> better 
facade insulation needed 

▪ X2000 (200 km/h) – better facade-insulation than ”ordinary” train 
▪ The spektra of sound insulation matters (heavy glass – better low 

frequency)



Sound Paths



Source Height Calculation Model–NMT

Maximum height 2 metres



US  & Germany

A)  Verkehrslärmschützverordnung – 16.BlmSchV (2012) 
B) High-Speed Ground Transportation Noise and Vibration Impact Assessment 
(2005) 



3 meter noise reduction screen

ÅF 2014, test new in house calculation method



5 meter noise reduction screen

ÅF 2014, test new in house calculation method



Experience - Netherlands

David Thompson, ISVR, 
Southampton,  
Storbritannien 



Source Strength -Ranking
Speed [km/h] 320 Rang diff max

Source height sel mph k km/h SEL at speed
Propulsion 12 86 20 0 32 86 5 12
wheel - rail 1 91 90 20 144 98 1 0
train nose 10 89 180 60 288 92 2 6
wheel region 5 89 180 60 288 92 2 6
Pantograph 15 86 180 60 288 89 4 9
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Landscape Bridges - NMT

 Brotyp Ljudnivåskillnad, dB(A). 
1. Broar helt i stål utan ballast    +8 till +12 
3. Stålbroar med ballastfyllning och under- 

 liggande bärande låd- eller I-balkar  

 

+1 till +5 
4.1 Ballastfyllda betongtråg på under- 

 liggande bärande lådbalkar av stål 

 

+1 till +4 
4.2 Ballastfyllda betongtråg på under- 

 liggande bärande I-balkar av stål  

 

-4 till +1 
4.3 Ballastfyllda betongtråg mellan bärande 

 höga I-balkar av stål (avskärmande)  

 

-5 till -1 
5. Ballastfyllda helbetongkonstruktioner -1 till +3 
 

Own 
experience:



Slab track - bridges

David Thompson, ISVR, 
Southampton,  
Storbritannien 



Verkehrslärmschützverordnung – 16.BlmSchV (2012)



Example showing influence height of bridges



TGV – 250 km/h

ÅF 2014, test new in house calculation method



Speed dependence

US – transit federation

NMT – Nordic Model 
Frekvensberoende: ganska invecklad 
 Ca 27*log(v/v0) för X2000 

Méthode et données d’émission sonore pour la 
réalisation des études prévisionnelles du bruit des 
infrastructures de transportferroviaire dans 
l’environnement  (60-300 km/h)



Tp - EN ISO 3095:2005 (E) 

SNCF, 2007



Maximum Level?



Twice as long 
145 km/h

290 km/h

On-set  rate!



Structure Borne Sound 
Safety distance/Speed dependencies  

80 km/h 200 km/h 320 km/h
safety distance 1 1,6-2,2 2,0-2,8

On the basis och measurements and calculations we have concluded 
these speed dependencies:  

▪ 20*log(v/vref) between 80-160 km/h  
▪ 10*log(v/vref) between r̈ 160-240 km/h  
▪ 18*log(v/vref) between r̈ 240-320 km/h  
▪ Constant over 320 km/h 


