
 

 

 

EESTI STANDARD EVS-EN 15610:2009

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Raudteealased rakendused. Müraemissioon. Veeremüra 
tekkega seotud rööpa pinnakareduse mõõtmine 
 

Railway applications - Noise emission - Rail roughness 
measuement related to rolling noise generation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This docum
ent is a preview

 generated by EVS



 

 

 
 
 
 
 

EESTI STANDARDI EESSÕNA   NATIONAL FOREWORD 

Käesolev Eesti standard EVS-EN 15610:2009 
sisaldab Euroopa standardi EN 15610:2009 
ingliskeelset teksti. 

This Estonian standard EVS-EN 15610:2009 
consists of the English text of the European 
standard EN 15610:2009. 

 
Standard on kinnitatud Eesti Standardikeskuse 
30.06.2009 käskkirjaga ja jõustub sellekohase 
teate avaldamisel EVS Teatajas.  
 
 
 
Euroopa standardimisorganisatsioonide poolt 
rahvuslikele liikmetele Euroopa standardi teksti 
kättesaadavaks tegemise kuupäev on 
13.05.2009. 
 

 
This standard is ratified with the order of 
Estonian Centre for Standardisation   dated 
30.06.2009  and is endorsed with the notification 
published in the official bulletin of the Estonian 
national standardisation organisation. 
 
Date of Availability of the European standard text 
13.05.2009. 

Standard on kättesaadav Eesti 
standardiorganisatsioonist. 

The standard is available from Estonian 
standardisation organisation. 

ICS 17.140.30, 93.100 

Võtmesõnad:  

 

Standardite reprodutseerimis- ja levitamisõigus kuulub Eesti Standardikeskusele 

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonilisse süsteemi või edastamine ükskõik millises vormis või 
millisel teel on keelatud ilma Eesti Standardikeskuse poolt antud kirjaliku loata. 
 
Kui Teil on küsimusi standardite autorikaitse kohta, palun võtke ühendust Eesti Standardikeskusega: 
Aru 10 Tallinn 10317 Eesti;  www.evs.ee;  Telefon: 605 5050;  E-post: info@evs.ee  
 
Right to reproduce and distribute belongs to the Estonian Centre for Standardisation 
 
No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical,  including 
photocopying, without permission in writing from Estonian Centre for Standardisation. 
 
If you have any questions about standards copyright, please contact Estonian Centre for Standardisation: 
Aru str 10 Tallinn 10317 Estonia; www.evs.ee; Phone: 605 5050; E-mail: info@evs.ee 

This docum
ent is a preview

 generated by EVS



 
 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 
 EN 15610 
  

 
 May 2009 

ICS 17.140.30; 93.100 

English Version 

 Railway applications - Noise emission - Rail roughness 
measurement related to rolling noise generation 

 

Applications ferroviaires - Bruit à l'émission - Mesurage de 
la rugosité des rails relative à la génération du bruit de 

roulement 

 Bahnanwendungen - Geräuschemission - Messung der 
Schienenrauheit im Hinblick auf die Entstehung von 

Rollgeräusch 

This European Standard was approved by CEN on 16 April 2009.  
 
CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European 
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national 
standards may be obtained on application to the CEN Management Centre or to any CEN member. 
 
This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CEN member into its own language and notified to the CEN Management Centre has the same status as the 
official versions. 
 
CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, 
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom. 
 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N 
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG 
 

 

Management Centre:  Avenue Marnix 17,  B-1000 Brussels 

© 2009 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. EN 15610:2009: E

This docum
ent is a preview

 generated by EVS



EN 15610:2009 (E) 

2 

Contents Page 

Foreword ..............................................................................................................................................................4 
1 Scope ......................................................................................................................................................5 
2 Normative references ............................................................................................................................5 
3 Terms and definitions ...........................................................................................................................6 
4 Symbols ..................................................................................................................................................8 
5 Measuring system requirements ..........................................................................................................8 
5.1 General ....................................................................................................................................................8 
5.2 Accuracy of the output signal ..............................................................................................................8 
5.3 Dimensions of the probe .......................................................................................................................8 
5.4 Tracking of the probe ............................................................................................................................9 
5.5 Sampling interval ...................................................................................................................................9 
5.6 Record length .........................................................................................................................................9 
6 Data acquisition .....................................................................................................................................9 
6.1 General ....................................................................................................................................................9 
6.2 Test section requirements ....................................................................................................................9 
6.2.1 Track structure .......................................................................................................................................9 
6.2.2 Localized geometric features ...............................................................................................................9 
6.3 Reference surface choice .....................................................................................................................9 
6.4 Data sampling ..................................................................................................................................... 11 
6.4.1 General ................................................................................................................................................. 11 
6.4.2 Longitudinal sampling ....................................................................................................................... 11 
6.4.3 Lateral sampling ................................................................................................................................. 11 
6.5 Preparation of the rail head surface ................................................................................................. 12 
6.6 Acoustic roughness acquisition ....................................................................................................... 12 
7 Data processing .................................................................................................................................. 12 
7.1 Principle ............................................................................................................................................... 12 
7.2 Spike removal technique ................................................................................................................... 12 
7.3 Curvature processing ......................................................................................................................... 13 
7.4 Spectral analysis................................................................................................................................. 14 
7.4.1 Method A: Fourier analysis ................................................................................................................ 14 
7.4.2 Method B: digital filtering .................................................................................................................. 15 
7.5 Procedure for extending the wavelength range .............................................................................. 15 
7.6 Averaging process.............................................................................................................................. 15 
8 Acceptance criteria ............................................................................................................................. 15 
9 Presentation of the data ..................................................................................................................... 15 
10 Report .................................................................................................................................................. 16 
Annex A (informative)  Examples of rail defects ............................................................................................ 17 
Annex B (informative)  Example of program code to implement acoustic roughness processing .......... 19 
B.1 Purpose ................................................................................................................................................ 19 
B.2 Conditions of use................................................................................................................................ 19 
B.3 List of Matlab program files ............................................................................................................... 19 
B.4 Input data file requirements ............................................................................................................... 19 
B.5 Processing options............................................................................................................................. 20 
B.6 Spectral analysis................................................................................................................................. 20 
B.7 1/3 octave reporting ............................................................................................................................ 20 
B.8 Output .................................................................................................................................................. 20 

EVS-EN 15610:2009

This docum
ent is a preview

 generated by EVS



EN 15610:2009 (E) 

3 

B.9 Listing ................................................................................................................................................... 21 
B.9.1 file RoughProcess.m ........................................................................................................................... 21 
B.9.2 21 
B.9.3 file ruw_curve_rp.m ............................................................................................................................. 27 
B.9.4 file noct_rp.m ....................................................................................................................................... 28 
Annex C (normative)  Algorithm used to synthesize a one-third octave band spectrum from a 

corresponding narrow band spectrum ............................................................................................. 31 
Annex ZA (informative)  Relationship between this  European  Standard and the Essential 

Requirements  of EU Directive EU 2008/57/EC ................................................................................. 32 
Bibliography ...................................................................................................................................................... 34 
 

EVS-EN 15610:2009

This docum
ent is a preview

 generated by EVS



EN 15610:2009 (E) 

4 

Foreword 

This document (EN 15610:2009) has been prepared by Technical Committee CEN/TC 256 “Railway 
applications”, the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by November 2009, and conflicting national standards shall be withdrawn 
at the latest by November 2009. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association, and supports essential requirements of EC Directives 2001/16/EC, 
96/48/EC and 2008/57/EC. 

For relationship with EC Directive(s), see informative Annex ZA, which is an integral part of this document. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 
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1 Scope 

1.1 This European Standard specifies a direct method for characterizing the surface roughness of the rail 
associated with rolling noise ("acoustic roughness"), in the form of a one-third octave band spectrum. 

This standard describes a method for: 

a) selecting measuring positions; 

b) data acquisition; 

c) measurement data processing in order to estimate a set of one-third octave band roughness spectra; 

d) presentation of this estimate for comparison with limits of acoustic roughness; 

e) comparison with a given upper limit in terms of a one-third octave band wavelength spectrum. 

1.2 It is applicable to the: 

a) performance testing of reference track sections for the measurement, within a period of three months 
before or after roughness characterization, of noise emitted by railway vehicles for acceptance testing 
purposes; 

b) acceptance of the rail surface condition only in the case where the result of the direct measurement of the 
acoustic roughness is regarded as an established acceptance criterion. 

1.3 It is not applicable to the: 

a) measurement of rail roughness using an indirect method; 

b) measurement of combined wheel-rail roughness; 

c) analysis of the effect of wheel-rail interaction, such as a “contact filter”; 

d) approval of rail reprofiling, including rail grinding operations, except for those where the acoustic 
roughness (and not the level of corrugation) is an established approval criterion; 

e) characterization of track geometry. 

Testing and approval of measuring apparatus are not part of the scope of this standard. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 61260, Electroacoustics — Octave-band and fractional-octave-band filters (IEC 61260:1995) 

EN ISO 266, Acoustics — Preferred frequencies (ISO 266:1997) 
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