SLOVENSKI STANDARD
SIST EN 13231-1:2024

O1-februar-2024

Zelezniske naprave - Zgornji ustroj proge - Prevzem del - 1. del: Dela na zgornjem

v w

Railway applications - Track - Acceptance of works - Part 1: Works on ballasted track -
Plain line, switches and crossings

Bahnanwendungen - Oberbau - Abnahme von Arbeiten - Teil 1: Arbeiten im
Schotteroberbau - Gleise, Weichen und Kreuzungen

Applications ferroviaires - Voie - Réception des travaux - Partie 1 : Travaux de voie
ballastée - Voie courante et appareils de voie

Ta slovenski standard je istoveten z: EN 13231-1:2023

ICS:

45.080 Tracnice in zZelezniski deli Rails and railway
components

93.100 Gradnja zeleznic Construction of railways

SIST EN 13231-1:2024 en,fr,de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.


https://standards.iteh.ai/catalog/standards/sist/f337e473-b87d-41b3-bf76-cd43f7745dbc/sist-en-13231-1-2024

SIST EN 13231-1:2024

iTeh Standards
(https://standards.iteh.ai)
Document Preview

SIST EN 13231-1:2024
https://standards.iteh.ai/catalog/standards/sist/f337e473-b87d-41b3-bf76-cd43f7745dbc/sist-en-13231-1-2024



https://standards.iteh.ai/catalog/standards/sist/f337e473-b87d-41b3-bf76-cd43f7745dbc/sist-en-13231-1-2024

EUROPEAN STANDARD EN 13231-1
NORME EUROPEENNE
EUROPAISCHE NORM November 2023

1CS 93.100 Supersedes EN 13231-1:2013

English Version

Railway applications - Infrastructure - Acceptance of
works - Part 1: Works on ballasted track - Plain line,
switches and crossings

Applications ferroviaires - Voie - Réception des travaux Bahnanwendungen - Oberbau - Abnahme von Arbeiten
- Partie 1: Travaux de voie ballastée - Voie courante et - Teil 1: Arbeiten im Schotteroberbau - Gleise, Weichen
appareils de voie und Kreuzungen

This European Standard was approved by CEN on 8 October 2023.

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-CENELEC 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-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ttirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2023 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 13231-1:2023 E
worldwide for CEN national Members.


https://standards.iteh.ai/catalog/standards/sist/f337e473-b87d-41b3-bf76-cd43f7745dbc/sist-en-13231-1-2024

EN 13231-1:2023 (E)

Contents Page
L D100 QT0) 0 XE Vo0 0 a1 ) o 6
0000 307 15 U 0 ) o 8
1 Y. 1 9
2 A0 0T U Qe L) ) 4 L 9
3 Terms and definitioNS ... ————————————————— 10
4 Acceptance of traCK WOTKS. ... sssssssssssssssssssasasasssssssssssssssssss 14
4.1 L) 1 1) - | 14
4.2 ACCEPLANCE PIOCESS ..ucururismrsismsmssssmsnsssssssssssssssss s sssssses s s e E R s e AR AR R RS R R R AR R R RR AR R R R AR R AR AR R AR R RS 14
4.3 ACCEPLANCE PrOCEAUI......cosirrmrmsmsmsnsnsnsssassssssssss s s s s s E RS e e e e E R R R 15
T N D T T | ) U, 15
4.3.2 ReSPONSIDIlItIes ... —————————————_ 15
4.3.3 Preliminary procedure to the aCCEPLaANCE ... 15
4.3.4 Results of the acCEPtanCe ProCesS.. ... ———————————————— 15
S TR T 11 ) i 11 16
5 Acceptance of plain line, switches and crossings and rail expansion devices - new

track and reneWal.... s —————————————————— 16
5.1 L= 1 1) o | . 16
5.2 SUDSEIUCEUTE WOTKS....iiiimncssimsmsiissssssssssssssssssssssssssssss s sssssss s ssassssss s s s s s ssassnsaes 17
53 Track geometry QUAlILY .....ccoocinmnmnmnmsmssmsnississsssssssssssssssssssssssssssssssss s s s ssssssssaes 19
5.4 W00 10 LTI o Tod £ 01013 10 ) 21
5.5 Working parameters of on track machines (OTMS).......ccuunmmmmmsmsssmmmsssssssssssss 21
LR 00 S 7 = - | 21
LTSI 1 11 11 0) 21
5.5.3 Ballast compaction and stabiliZation WOTKS ... 23
5.5.4 Ballast replacement/cleaning Works .......cooss———————" 24
5.6 B 0 T Qo0 10 0 00 4 =) 1 L 25
LS T 7 1 1) 1 25
LT3 L ¥ L, 25
LT T ) U, 25
5.6.4 Mechanical rail JOINES ... 25
5.6.5 Insulated rail JoINTS ... ————————————— 25
5.6.6 Rail fastening SYSTEIMS. ... s 26
5.6.7 Sleepers and DEATersS ... sssssasasasasssssssssssssssas 27
LS T T 0 gl o T Lol 27
LST0° T 2 T=T: ) () g 0T ot 1 27
5.6.10 Out of squareness of sleepers and bearers........———————— 27
5.6.11 Voiding of sleepers and Dearers ... 28
LT I 21 LI 1 0 Lol 1 L) 28
LT S Y =T 0 gl 11 Ul 0 L0 ) o 28
LS00 - Y | - . 28
5.6.15 Under ballast Mat.......cuumrmscssmmmsmsmsmssssssssssssssssssssssssssssssss s sssssssss s sss s s s ssssassssas 29
5.6.16 Substructure Material...... s —————————————— 29
5.7 Ballast CroSS SECHION.....icuinciinsmsiisssssssss s s s 29
5.8 STIUCEUTE GAUZE...ccuiuisimsesmssssssssssesi s sasa s REEE e EE A SRR R R AR AR AR R R e AR RS 30
5.9 NeutraliZation WOTKS... s asasasssssses 30


https://standards.iteh.ai/catalog/standards/sist/f337e473-b87d-41b3-bf76-cd43f7745dbc/sist-en-13231-1-2024

EN 13231-1:2023 (E)

LT TR0 R - 1 1) - | 30
5.9.2 Specification of the stress-free temperature.......———————— 31
5.9.3 Neutralization Of rails ... —————————————————————————— 31
5.10 Measurements and quality checks for switches and crossings and rail expansion

L0 0 T . 31
LS00 I =) 1 1) - | 31
5.10.2 Verification of positioning of rail parts for switches and crossings and rail expansion

L0 0 (o, 32
5.10.3 Verification of functional and safety dimensions for switches and crossings and rail

EXPANSION AEVICES ..cerureiecurnsssssssmsssssssssssssssss s E e e e R AR AR AR AR 38
5.10.4 Verification of gaps for switches and crossings and rail expansion devices................. 49
5.10.5 Quality checks for switches and crossings and rail expansion devices.......ccusiusenens 52
5.10.6 Verification of safety and functionality of switches and crossings with moveable parts

................................................................................................................................................................... 52
6 Acceptance of plain line, switches and crossings and rail expansion devices -

107 VL) 4 ) Lo 53
6.1 0T 1 1) o | 53
6.2 Machine tamping — mainteNaNCe MEASUTE....cuuimimsmssmsmsmsmsssssssssssssssssssssssassssss s sssssssssssssases 53
L R €< 1T i | 53
6.2.2 Preliminary WOTKS .....cmmmmmmmsssisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssasssssssssssssssssaes 53
6.2.3 Track geometry QUAlILY ... ssasssss 54
6.2.4 Absolute track POSItiON ... ——————————— 56
6.2.5 Working parameters of on track machines (OTM) ... 56
6.2.6 TracKk COMPONENES....iciiimmsmsmsmsmsssmssssssssssssssssssssssssssssssssssssssssasasasssassssssssssssssssssssasasasassnsssssnsnssssssssns 56
6.2.7 Ballast CIrOSS SECHION .....oiiirsirriisismsmsmsnsssssssss s s E R s e e e 56
6.2.8  STIUCTUTE GAUGE ..ucoeeereinsasssscsmssssssssssssssssssssssas s s E RS EAEAE AR AR E AR R R AR AR AR R R AR AR R R R R SRR RS 56
6.2.9 Measurements and quality verifications for switches and crossings and rail expansion

0 L2 T 56
6.3 Ballast cleaning - mainteNancCe MEeaASUIe......uiimisismssssmssssssssssssssssssssssssssss s ssssssasasas 56
LT T R €< 1T i | 56
6.3.2 Preliminary WOTKS ... ssssssssssssssssssssssssssssssssssssssssssasasassssssssssssssssssses 56
6.3.3 Ballast replacement and cleaning WOTKS ... 56
6.4 Hand tamping and manual geometry correction - maintenance measure ... 57
6.5 Replacement of track components (fastener and sleeper) - maintenance measure.57
6.6 (Local) Spot ballast replacement - maintenance MeasUre........cummmsmmsmsssssasasanes 57
6.7 Neutralization works - maintenance MeaSUTIe.......coosmsmsssmssissmsssssssssssssssssssssssassssssssssses 57
6.8 Works in switches and crossings and rail expansion devices - maintenance measure

................................................................................................................................................................... 57
L= 0 T €< 1 ) T 57
6.8.2 Verification of functional and safety dimensions for switches and crossings and rail

123 4 221 013 10) 4 0 Uty U 57
6.8.3 Verification of gaps for switches and crossings and rail expansion devices............ee... 59
6.8.4 Quality checks for switches and crossings and rail expansion devices .........coouieseseenss 62
Annex A (normative) Measuring systems - Requirements and documentation .........ccceeseseneses 63
Al L= 1T - | 63
A2 B 0 U005 QT 10 T o 63
N R 7 1 =) - | 63
A.2.2 MeaSurement EVICES ......oummmmimimmsmsmsssssssssssssssssssssssssssss s s s ssas s s sssassssasasass 63
A.2.3 Measurement Methods...... i ——————————————— 63


https://standards.iteh.ai/catalog/standards/sist/f337e473-b87d-41b3-bf76-cd43f7745dbc/sist-en-13231-1-2024

EN 13231-1:2023 (E)

A3

A3.1
A.3.2
A.3.3
A34
A4

A4.1
A4.2
A4.3
A4.4
A5

A5.1
A.5.2
A.5.3
A54
A.5.5
A.5.6
A.6

A7

A7.1
A.7.2
A.7.3
A.7.4
A8

A.8.1
A.8.2

Absolute track POSItioN......cmimmmss s —————————————— 64
LT <) | 64
Network of survey points and reference SyStems.........oummmmmsmsssssssssssssssssssssasasas 64
Specifications for geodetic MEASUTreMENTtS......cuiiinimmsmsmsmsss s ————— 65
MeaSUTING SYSEEIMS ...couimimimieisissssssmssssssssss s e AR e e e 66
Working parameters of on track machines.........cu————— 66
023 1 1) - 66
Quality control factors of tamping WOTKS ... 66
Ballast compaction and stabilization - mechanical stabilization tools .........ccccunnenene 67
Ballast replacement/cleaning WOTKS ... 68
B o T Qo0 100 000 1 =) L 69
7= o . 69
Rail fastening SYSTeIM. .. s s 69
R LT3 0T Y 7= U 0 70
LT U ] 0 U ) 1 70
Out of squareness of the SIEEPErsS ... —————————_————_—— 70
Voiding of sleepers and Dearers ... 70
L3721 1B 0 a0 T3] T 0 ) T 70
Structure gauge CHECK ... 70
0= 1 1) o ) 70
LD 212 U0 L0000 L) o 70
2 C Y Ty 1 L) 4 L, 71
Acceptance of the clearance of the structure gauge...........coumnn———— 71
NeutraliZation WOTKS....cimsssssssssssssssssssssss s sssssss s s ssssassssas 72
L0 1T i |, 72
Neutralization Of Trails ... ———————————————————— 72

Annex B (normative) Requirements for measuring systems for switches and crossings and

B.1
B.2
B.3
B.4

C1
C.2

rail eXpansion deVICES.......ms s ——————————————————————— 74
=5 11 - 74
R 010 B ¥ 00 U 74
Requirements and accuracy of the measurement eqUIipmMeNt ........ccococvnsesesesssssssssesesssesns 76
SPECifiC MEASUTEIMENLS ....oiiirisrsssnsisissssssssssssss s e s n R RS 84
Annex C (informative) Relationship between D1 values and chord values for LL and AL (based
on statistical evaluation ). ————————————— 85
L) 5 1) | 85
Comparison Method........ s —————————————— 85
3] 1 L, 87

C3


https://standards.iteh.ai/catalog/standards/sist/f337e473-b87d-41b3-bf76-cd43f7745dbc/sist-en-13231-1-2024

EN 13231-1:2023 (E)

C4 L0 4 o] L0 13 0 4 89

123101 1 T0 a0 ¥ 1] 1 90


https://standards.iteh.ai/catalog/standards/sist/f337e473-b87d-41b3-bf76-cd43f7745dbc/sist-en-13231-1-2024

EN 13231-1:2023 (E)

European foreword

This document (EN 13231-1:2023) 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 May 2024, and conflicting national standards shall be
withdrawn at the latest by May 2024.

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

This document supersedes EN 13231-1:2013.
The main changes compared to the previous edition EN 13231-1:2013 are listed below:
— Enlargement of the scope by inclusion of:

— requirements for substructure works as the quality of these works is substantial for the building
of new tracks or the renewal of existing tracks;

— conformity requirements of all track materials with the relevant acceptance criteria of the
customer and the specifications provided by the supplier.

— New structure of this document in order to offer higher processability/workability and clearer
responsibilities in the track works acceptance process as follows:

— separate clause for acceptance process including acceptance procedure, responsibilities and
warranty specifications;

— separation of requirements for new tracks and renewal works from those for maintenance
works; systematic treatment of requirements for working parameters and track components;

— separate consideration of requirements for corresponding measuring systems and specific
documentation of measurements in a normative Annex;

— structured presentation of the requirements for positioning, functionality, safety dimension and
quality checks for switches and crossings and rail expansion devices, and separate consideration
of corresponding measuring devices in a normative Annex.

— Implementation of new available measurement technologies on tamping and stabilizing machines.

— Comprehensive clarification on tamping, ballast stabilizing and ballast cleaning processes and
sustainable use of track ballast.

— Revision of the existing tolerances.
— Definition of new parameters and the respective tolerances.
— Improved coordination with EN 13848 series by systematic references.

This document is one of the EN 13231 series “Railway applications — Track — Acceptance of works” as
listed below:
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— Part 1: Works on ballasted track — Plain line, switches and crossings (the present document)
— Part 2: Acceptance of reprofiling rails in plain line, switches, crossings and expansion devices
— Part 5: Procedures for rail reprofiling in plain line, switches, crossings and expansion devices

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

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

The European rail network has a variety of different track construction types, track components,
construction materials, working equipment and methods. These have evolved historically and are also a
result from different geographical and climatic conditions.

Therefore, in some cases, this document provides only minimum requirements. Additionally, national
regulations may apply for particular parameters.
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1 Scope
This document specifies technical requirements and tolerances for the acceptance of works on ballasted
track situated on:

— plain line;
— switches and crossings; and
— rail expansion devices as part of the track

for 1 435 mm and wider track gauge railways.

The works on ballasted track, hereafter referred to as track works, concern construction of new track,
track renewal and track maintenance.

This document specifies the requirements for substructure works, track geometry, absolute track
position, working parameters of on track machines, track components, ballast cross section, structure
gauge, stressing works, specific measurements and quality checks for switches and crossings and rail
expansion devices, and for the measuring systems used to perform measurements, verifications and
checks for the scope of acceptance. Requirements for responsibilities and documentation necessary for
the acceptance of track works are specified.

This document also requires compliance of all track materials with the customer’s relevant acceptance
criteria and specifications provided by the supplier.

This document does not cover works related to reprofiling the railhead or the associated measurements,
except for some measurements related to safety, as these works are covered by other parts of EN 13231
series.

Platform reconstruction works and level crossing works are not covered by this document.

This document does not apply to urban rail systems or ballastless track.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements 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 932-1, Tests for general properties of aggregates — Part 1: Methods for sampling

EN 13145, Railway applications — Track — Wood sleepers and bearers

EN 13230 (all parts), Railway applications — Track — Concrete sleepers and bearers

EN 13232 (all parts), Railway applications — Track — Switches and crossings

EN 13450, Aggregates for railway ballast

EN 13481 (all parts), Railway applications — Track — Performance requirements for fastening systems

EN 13803, Railway applications — Track — Track alignment design parameters — Track gauges 1 435
mm and wider

EN 13848 (all parts), Railway applications — Track — Track geometry quality
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EN 14033-2:2017, Railway applications — Track — Railbound construction and maintenance machines —
Part 2: Technical requirements for travelling and working

EN 15273-1, Railway applications — Gauges — Part 1: General — Common rules for infrastructure and
rolling stock

EN 15273-3, Railway applications — Gauges — Part 3: Structure gauges
3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

3.1
absolute track position
position of the track measured from surrounding geodetic reference points

3.2

acceptance

declaration of the customer to the contractor that the works have been achieved in accordance with the
contract

3.21
acceptance process
set of interrelated or interacting activities in order to deliver the acceptance

3.2.2
acceptance procedure
specific way to carry out the acceptance process

3.3

Actuation Locking Detection System

ALDS

system that ensures the correct movement and locking, and enables the verification of correct positioning
of the moveable parts of switches and crossings

34
anti-creep device
device to stop or limit relative longitudinal movement between switch and stock rails

3.5

ballast stabilization

dynamic conditioning of the ballast bed which provides compaction of the ballast bed and an increase of
the lateral track resistance

3.5.1
natural stabilization
achieved by train passing in service or machine passing during construction

10
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3.5.2
artificial stabilization
applied by means of ballast compacting tools or dynamic stabilising equipment

3.6
bearer
sleeper for switches and crossings and rail expansion devices

3.7
design track gauge
design value of track gauge for a given track section, which might be different from the nominal track

gauge
[SOURCE: EN 13848-5:2017, 3.2]

3.8
design value
parameter adopted within the design phase/design process

3.9
design track position
position of the track, in a geodetic reference system, defined in the track design process

Note 1 to entry: The control of the design documents and layouts for new or upgraded tracks according to
EN 13803-1 and EN 13803-2 or other regulations is not part of this document.

3.10
deviation from design track position
vertical and lateral difference between absolute track position and design track position

3.11
fixed objects
permanent objects along the track as platform, bridge, level crossing, multiple switches, overhead wire

3.12
insulated rail joint
mechanical rail joint with the additional function to separate the rail ends electrically

[SOURCE: EN 16843:2023, 3.7].

3.13
maintenance
all other works than construction of new track and renewal

3.14
mechanical rail joint
mechanical assembly, for example with fishplates to join two rail ends

[SOURCE: EN 16843:2023, 3.3].
3.15

minor defect
defect which does not reduce the functionality and/or lifetime of the track component

11
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3.16

neutral temperature

temperature value, set by the customer based on the mean value of the lowest and highest expected rail
temperature

Note 1 to entry: The customer may add an offset to the mean value in order to reduce the compressive forces in the
rail at high temperatures.

3.16.1
neutral temperature range
deviation from the neutral temperature

3.17
neutralization
stressing works of the rail involving release of the track to normal traffic at the nominal speed

3.18

new track

complete track construction on a new line where none existed before, applying new materials, including
ballast and substructure material

3.19
nominal track gauge
reference value for track gauge used by individual networks

[SOURCE: EN 13848-5:2017, 3.1]

3.20

OT™M

on-track machine

machine specially designed for construction and maintenance of the track and infrastructure as a self-
propelling or as a hauled vehicle, when it is running on its own rail wheels

[SOURCE: EN 17343:2023, 3.1.7.8.1.1, modified (without Note 1 to entry and SOURCE)]

3.20.1

OTMM

track construction and maintenance machine

self-propelled or hauled machine/vehicle which is used in construction, maintenance and/or
improvement of the quality of the infrastructure and which is equipped with a track geometry measuring
system

Note 1 to entry: OTMMs are a subset of on-track machines (OTM).

3.21
plain line
any section of track excluding switches and crossings and rail expansion devices

3.22
pre-neutralization
stressing works of the rail involving release of the track to normal traffic at a speed limit

12
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