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The health impact 

• 65% of Europeans living in major urban areas are exposed to 

high noise levels above 55dB Lden and 50dB Lnight, 
and more than 20% to night time noise levels linked to 

frequent adverse health effects 

 

 

 

 

 

• 1-2 Million Disability Adjusted Life Years (DALY)  

• 30-50.000 premature deaths 
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 Directive 2002/49/EC: achieve a common 
European approach to avoid, prevent or reduce 
the effects of exposure to environmental noise 
harmful for health 
 Actions: noise mapping + action planning in 5-year 

cycles 
 Excludes: limit values + prescribed measures 

 

Implementation and the REFIT 



CNOSSOS-EU                       Annex II  

 New Annex II (CNOSSOS-EU) adopted by the Commission after 
agreement of EU Parliament and EU Council  
(Commission Directive (EU) 2015/996) 
 

 Addresses methodology to calculate railway noise in the EU 
 

 Contains a baseline set of input values 
 

 Contains requirements concerning accuracy of the input values 
 

 Requires additional data gathering/conversion  

 



 
• 2 source heights 

 
• Railway vehicles described in function of: 

• Vehicle type 
• Axles/vehicle 
• Brake type 
• Wheel measure 

 
• Track described in function of: 

• Type of track base 
• Roughness 
• Rail pad 
• Additional measure 
• Joints 
• Curvature 

 

 

4.0 m – B 
 

 
 

 

 
0.5 m – A 
 

  

 

Features (1/2) 



•Lr,TR,i  and Lr,VEH,i for rail and wheel roughness 
•A3,i for the contact filter 
•LH,TR,i LH,VEH,i and LH,VEH,SUP,i for transfer functions 
•LR,IMPACT,i for impact noise 
•LW,0,idling  for traction noise 
•LW,0,1, LW,0,2, α1, α2 for aerodynamic noise 
•Squeal noise 

 

Wheel roughness 
rveh 

 

Vehicle transfer function for 
wheel and bogie emission 

Hveh 

Vehicle transfer function for 
superstructure emission 

Hsup 

 

Train speed 
v 

Contact filter 
Cf 

Rail roughness 
rtr 

 
Track transfer function for 
rail sleeper and ballast/slab 

emission 
Htr 

 

Sound power of wheel and 
bogie emission 

LW,0,veh 

Sound power of 
superstructure emission 

LW,0,sup 

 

Sound power of rail sleeper 
and ballast/slab emission 

LW,0,tr 

 

Total  
effective 

roughness 

Features (2/2) 



The vehicles 



Classification  
of  
vehicles 



Question:  
how do I convert my existing 

database of trains? 



 Split trains or vehicles (as defined in national methods)    
 -> into single vehicles 

 Assess wheel size  
 Braking system in use 
 -> cast-iron tread brakes, composite tread brakes  
     or disc brakes 
  -> assumed roughness  
 The only excluded are vehicles with wheel dampers 
 Diesel Multiple Unit, Electric Multiple Unit and Electric 

Locomotive 
 ->traction noise 

 Depending on max speed 
 -> Aerodynamic noise 
 

Vehicle conversion of existing 
databases 



Example: vehicle conversion 



The tracks 



Classification 
of 
tracks 



Question:  
how do I convert my existing 

database of tracks? 



 rail roughness 
very few cases of definition of this parameter in EU, most 
likely assumed and not explicitly mentioned in calculation 
methods 

 
 track base & rail pad type  
Where track types are described in national methods it has 
been possible to choose an appropriate equivalent 
CNOSSOS type in a selection of cases.  
 
  
  

Track conversion of existing 
databases 



Example: track conversion 



• Common method shall be 
• Consistent and capable to provide comparable 

results 
• To produce plausible maps with plausible results 
• The burden should be balanced against the impact 
• Only essential parameters, i.e. causing variations 

of more than ± 2 dB(A) at 95% confidence interval 
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• Specified in new Annex II to 2002/49/EC 
 

“accuracy of input values: 
 All input values affecting the noise emission  of a source shall 

be determined with at least the accuracy corresponding to an 
uncertainty of ± 2 dB(A) in the emission level of the source (all 
other parameters left unchanged)” 
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“Use of default values 
…the input data shall reflect the actual usage. In general there 

shall be no reliance on default values or assumptions. Default 
input values and assumptions are accepted if the collection of 
real data is associated with disproportionally high costs.” 
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Conclusions 

 As an interim initial approach, look-up tables are 
provided to convert existing national methods. 
 
 

 This facilitates the initial move towards the new Annex II  
 
 

 National appropriate conversion tables (eventually 
automatically convert existing models) might be 
developed in the coming years 



 

 

Questions? 
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