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Foreword

This document (EN ISO 3095:2013) has been prepared by Technical Committee CEN/TC 256 “Railway
applications”, the secretariat of which is held by DIN, in collaboration with Technical Committee 1ISO/TC 43
"Acoustics".

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text or by endorsement, at the latest by February 2014, and conflicting national standards shall be withdrawn
at the latest by February 2014.

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 supersedes EN ISO 3095:2005.

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 EU Directive.

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, Croatia, Cyprus, Czech
Republic, Denmark, Estonia; Rinland, FormeryYugoslav, Republic' of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, SpainsSweden, SwitZerland, Turkey and the United Kingdom.

Endorsement-notice

The text of ISO 3095:2013 has been'approved by CEN‘as'EN 1SO 3095:2013 without any modification.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

The committee responsible for this document is the European Committee for Standardization (CEN) in
collaboration with Techiiical,Committee,ISQ/LC'43; Acdustics, Subcommiittee SC 1, Noise, in accordance
with the Agreement on technical cooperation between [SO and CEN (Vienna Agreement).

This third edition cancels and replaces the second edition (ISO 3095:2005), which has been
technically revised.

© IS0 2013 - All rights reserved v
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Introduction

Railway exterior noise is encountered both along open track and in and around depots, stops, stations
and other holding locations. It includes a number of different physical sources such as rolling noise,
impact noise, traction noise, aerodynamic noise, curving noise, braking noise, horn noise and noise from
auxiliary equipment and other components. The noise for any given train type strongly depends on the
rolling stock design, operating conditions and the track type and condition.

Rolling noise is one of the main sources which contain a significant and sometimes dominant noise
contribution from the track. This International Standard is intended to characterize the noise emission
from the unit, minimizing the influence of the track.

Vi © ISO 2013 - All rights reserved
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Acoustics — Railway applications — Measurement of noise
emitted by railbound vehicles

1 Scope

This International Standard specifies measurement methods and conditions to obtain reproducible and
comparable exterior noise emission levels and spectra for all kinds of vehicles operating on rails or other
types of fixed track, hereinafter conventionally called “unit”.

This International Standard is applicable to type testing of units. It does not include all the instructions
to characterize the noise emission of the other infrastructure related sources (bridges, crossings,
switching, impact noise, curving noise, etc.).

This International Standard is not applicable to:

— the noise emission of track maintenance units while working;

— environmental impact assessment;

— noise immission assessment;

— guided buses;

— warning signal noise.

The results may be used, for example:

— to characterize the exterior noise emitted by units;

— to compare the noise emission of various units on a particular track section;

— to collect basic source data for units.

NOTE1 Thetypetestingproceduresspecifiedin this International Standard are of engineering grade (grade 2),
that is the preferred one for noise declaration purposes, as defined in ISO 12001. If test conditions (e.g. vehicle
and/or track conditions, measuring conditions) are relaxed (e.g. as done for trackside monitoring of in-service
trains), then the results are no longer of engineering grade.

NOTE 2  The procedures specified for accelerating and decelerating tests are of survey grade, see ISO 12001.

NOTE 3  Additional guidance is provided in Annex D for measurements in the specific case of light rail vehicles.

2 Normative references

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

IEC 60942:2003, Electroacoustics — Sound calibrators
IEC 61260:1995, Electroacoustics — Octave-band and fractional-octave-band filters

[EC 61260:1995/Amd. 1:2001, Electroacoustics — Octave-band and fractional-octave-band filters —
Amendment 1

IEC 61672-1:2002, Electroacoustics — Sound level meters — Part 1: Specifications

IEC 61672-2:2003, Electroacoustics — Sound level meters — Part 2: Pattern evaluation tests

© ISO 2013 - All rights reserved 1
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EN 15461:2011, Railway applications — Noise emission — Characterization of the dynamic properties of
track sections for pass by noise measurements (includes Amdendment 1:2010)

EN 15610:2009, Railway applications — Noise emission — Rail roughness measurement related to rolling
noise generation

ISO/IEC 17025:2005, General requirements for the competence of testing and calibration laboratories

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31
train
single vehicle or a number of coupled vehicles/units operating on a guided ground transport system

Note 1 to entry: See Table 1.

Table 1 — Definitions of rolling stock formations

Articulated Non-articulated
Vehicle - see unit. Vehicle - any single car on its running gear.
Unit - minimum operational formation of articulated |Unit - minimum operational formation comprising of
cars. one or more vehicles coupled together.

Train - refers to any formation which’'may operatelin || /| Train.-refers to.any formatien’'which may operate
service, it may comprise of one or more units coupled, |in-service, may be_ either a single unit or one or more
together. unitsicoupleditogether.

[SOURCE: EN 13452-1:2003]

3.2
car
single non-articulated element of a railbound vehicle or unit

3.3

type test for noise emission of railbound units

one or more tests performed to prove thata productis capable of conforming to all relevant requirements
of a specification

[SOURCE: ISO 12576-1:2001, 3.27, modified — for noise emission of railbound units has been added.]

3.4
environmental impact assessment test
measurement performed for collectingdatatobeusedinaprediction method for environmental assessment

3.5
acoustic rail roughness

r(x)

variation of the height of the rail running surface associated with rolling noise excitation, expressed as
a function of distance x along the rail

Note 1 to entry: Acoustic rail roughness is expressed in pm.

[SOURCE: EN 15610:2009]

2 © IS0 2013 - All rights reserved
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3.6
acoustic roughness spectrum
r(4)

amplitude of the acoustic roughness expressed as a function of the wavelength A

Note 1 to entry: Acoustic roughness spectrum is expressed in pm and usually presented in terms of acoustic
roughnesslevel L. indBre 1 pm.

[SOURCE: EN 15610:2009]

3.7

track decay rate

rate of attenuation of vibration amplitude of either vertical or lateral bending wave motion in the rail as
a function of the distance along the rail

Note 1 to entry: Itis represented by a one-third octave spectrum of values expressed in decibels per metre (dB/m)
representing attenuation over distance.

[SOURCE: EN 15461:2011 and Amd. 1:2010]

3.8
test section
specific section of track associated with a particular set of measurements

[SOURCE: EN 15610:2009]

39
reference track section
portion of track on which the track 'decay rates'and the-acoustic roughness levels are controlled

3.10
sound pressure

p L
difference between instantaneous total pressure and static pressure

Note 1 to entry: The quantity refers also to the rms value.
[SOURCE: ISO 80000-8:2007]

3.11
sound pressure level
L

p

2
L,=101g (ﬁJ dB
bo

where p is the sound pressure and the reference value in airborne acoustics is pg = 20 pPa.

Note 1 to entry: Because of practical limitations of the measuring instruments, p? is always understood to denote
the square of a frequency-weighted, frequency-band-limited or time weighted sound pressure or both. If specific
frequency and time weightings, as specified in IEC 61672-1:2002, or specific frequency bands or both are applied,
this should be indicated by appropriate subscripts.

[SOURCE: ISO 80000-8:2007, modified — year added to IEC 61672-1 in Note 1 to entry]

3.12
AF-weighted sound pressure level history

Lpar(t)
D.
A-weighted sound pressure level as a function of time with time weighting F (fast)

© ISO 2013 - All rights reserved 3



	íCãƒ„"ºù½òÚZ;ÌæW…0L¶Ê3¨p˜òú“óÍK��šÃ§w%Š5^äm0ü‚tÔjý£»gu�¿t’°õ½˙Ì^	⁄ðªõsiß¢G2�§sCmz�;%zu˜¹-�–.

