BS EN 13230-2:2016

Railway applications — Track —

Concrete sleepers and bearers
Part 2: Prestressed monoblock sleepers

bsi.



BS EN 13230-2:2016

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN 13230-2:2016.
It supersedes BS EN 13230-2:2009 which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee RAE/2, Railway Applications - Track.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2016. Published by BSI Standards
Limited 2016

ISBN 978 0 580 84750 9
ICS 45.080; 91.100.30; 93.100

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 May 2016.

Amendments issued since publication
Date Text affected



http://dx.doi.org/10.3403/30165247

BS EN 13230-2:2016

EUROPEAN STANDARD IEN 13230-2|
NORME EUROPEENNE
EUROPAISCHE NORM May 2016

1CS91.100.30; 93.100 Supersedes EN 13230-2:2009

English Version

Railway applications - Track - Concrete sleepers and
bearers - Part 2: Prestressed monoblock sleepers

Applications ferroviaires - Voie - Traverses et supports Bahnanwendungen - Oberbau - Gleis- und
en béton - Partie 2 : Traverses monoblocs Weichenschwellen aus Beton - Teil 2: Spannbeton-
précontraintes Monoblockschwellen

This European Standard was approved by CEN on 4 March 2016.

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, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

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

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2016 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 13230-2:2016 E
worldwide for CEN national Members.


http://dx.doi.org/10.3403/02717544U
http://dx.doi.org/10.3403/30165247

BS EN 13230-2:2016
EN 13230-2:2016 (E)

Contents Page
D100 QT0) 0 XE U 00 a1 ) o, 3
00100 L1 0 4
1 0 5
2 \T00 0 00 B T Q=) () (=) 1 L 5
3 Terms, definitions and SYMDOIS..... i ——————————— 5
31 Terms and defiNitions ... ———————————————— 5
3.2 721 010 0 1 6
4 50 0T L Lo T 1 7
4.1 =3 11 i 7
4.2 TEST ATTANGEIMEIITS .uiiuiaiistserssmssisnsisnss s AR AR AR SRR R AR R AR AR R AR AR R R R R AR R R R AR R R AR R RS R AR AR RS 7
0 R 2 T V) T ] T () 7
O O 4 L o3 =T o0 ) 8
4.3 TESE PIOCEAUIES c.cuceeereracacsssssssssssssssssssssasssasa s e R RS AR AR R EARR AR AR AR AR AR AR R SRR E SRR R AR AR AR R AR AR AR AR RS 9
T 0 Y N Ty 0T T 9
0 0 - 1 o - 10
5 35 T8 TN D )2 1T )1 1) (ol 2 14
T 0 T TR T 1 o) U ] 16
4.4 Aot o 0= 13 Lo 30l L =) - 17
s R € ) 1 1<) - | 17
Y 1 o - 17
6 7 TN D )2 1T ) 1 1) (o 1) 18
S T {1 U T 18
4.5 LD LT Fea B ) 0] 00 02T B L 18
S 7)) - 18
4.5.2 Bending moments eValUation ... ————— 18
LSS T 011 ) U - T 19
T TS R o 0 T4 L0 Ut o 4 0Tt () 19
ST = 11 1) 0D gy £ ) 1 19
4.6 ROULINE L@SES .. s s e e R R AR R AR R AR AR R RS AR R R R RS 19
s S €)1 1<) i 19
4.6.2 Static rail seat positive 10ad test........cummmm s —————————————————— 19
T TR (14 ) Lo T 19
5 I\ B 00 Uiz LoD 0T o L 19
Annex A (normative) Detailed drawings of the test arrangements.........ccn——— 20
Al Articulated SUPPOTT ... A 20
A.2 L 1) 1 0 T T 21
A3 B 1 01 T 0 U] 22
Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2008 /57 /EC......ccommmmmmsmsmsssssssmssssssssssssssssssssssssssssssssssssssssses 23
33 10] U0 ) 1] 1 25



BS EN 13230-2:2016
EN 13230-2:2016 (E)

European foreword

This document (EN 13230-2:2016) has been prepared by Technical Committee CEN/TC 256 “Railway
applications”, the secretariat of which is held by DIN.

This document supersedes EN 13230-2:2009.

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 2016, and conflicting national standards
shall be withdrawn at the latest by November 2016.

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 2008/57 /EC.

For relationship with EU Directive 2008/57/EC, see informative Annex ZA, which is an integral part of
this document.

This European Standard is one of the EN 13230 series “Railway applications — Track - Concrete sleepers
and bearers”, which consist of the following parts:

— Part 1: General requirements;

— Part 2: Prestressed monoblock sleepers;

— Part 3: Twin-block reinforced sleepers;

— Part 4: Prestressed bearers for switches and crossings;
— Part 5: Special elements;

— Part 6: Design.

There is a change in the wording of the documents of EN 13230 (series) “design bending moment” is
replaced by “characteristic bending moment” and “test bending moment”.

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, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This part of the EN 13230 series defines the specific requirements dedicated to prestressed monoblock
sleepers.

These are additional requirements to [EN 13230-1f that are necessary to have a complete standard
dealing with prestressed monoblock sleepers.
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1 Scope

This part of the EN 13230 series defines additional technical criteria and control procedures related to
the manufacturing and testing of prestressed monoblock sleepers.

2 Normative references

The following 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.

EN 206, Concrete - Specification, performance, production and conformity

EN 13230-1:2016, Railway applications - Track - Concrete sleepers and bearers — Part1: General
requirements

prEN 13230-6:2015, Railway applications - Track - Concrete sleepers and bearers — Part 6: Design

FprEN 10138 (all parts), Prestressing steels

3 Terms, definitions and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 13230-1:2016 and the
following apply.
3.1.1

Pre-tensioned monoblock sleeper
sleeper manufactured using pre-tensioned tendons

3.1.2
post-tensioned monoblock sleeper
sleeper manufactured using post-tensioned tendons
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3.2 Symbols

For the purpose of this document, the symbols listed in Table 1 apply.

Table 1 — Symbols

Symbol Description Unit

Fry Positive initial reference test load for the rail seat section kN

Fr. Positive test load which produces first crack formation at the bottom of the rail seat kN
section

Froos | Maximum test load for which a crack width of 0,05 mm at the bottom of rail seat kN
section persists after removal of the load

Fros Maximum test load for which a crack width of 0,5 mm at the bottom of the rail seat kN
section persists after removal of the load

Frg Maximum positive test load at the rail seat section which cannot be increased kN

Fr, Lower test load for the rail seat section dynamic test; Fr; = 50 kN kN

Fey Positive initial reference test load at the centre section of the sleeper kN

Feop Negative initial reference test load at the centre section of the sleeper kN

Fe, Positive test load which produces first crack formation at the centre of the sleeper kN

Fep, Negative test load which produces first crack formation at the centre of the sleeper kN

Feg Maximum positive test load at the centre section which cannot be increased kN

Fegy, Maximum negative test load at the centre section which cannot be increased kN

L, Design distance between the centre line of the rail seat to the edge of the sleeper at m
the bottom

L, Design distance between the articulated supports centre lines for the test m
arrangement at the rail seat section

L. Design distance between centre lines of the rail seat m

Myrpos | Positive characteristic bending moment at rail seat, (see prEN 13230-6:2015) kNm

Micneg | Negative characteristic bending moment at centre section, (see prEN 13230-| kNm
6:2015)

Micpos | Positive characteristic bending moment at centre section, (see prEN 13230-| kNm
6:2015)

ki Static coefficient to be used for calculation of Fry o5 test load -

ko Static coefficient to be used for calculation of Fr 5 or Frg test load -

k14 Dynamic coefficient to be used for calculation of Fr (5 test load -

ko4 Dynamic coefficient to be used for calculation of Fr 5 or Frg test load -

k3 Static coefficient to be used for calculation of Frg at the end of fatigue test -

ki Factor used for calculation of acceptance criteria for first crack formation in static -

tests
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4 Product testing

4.1 General

This section defines the testing regime and rules for the acceptance of concrete sleepers.

4.2 Test arrangements

4.2.1 Rail seat section

The arrangement for the rail seat positive load test is shown in Figure 1, the value of L. in relation to L,
is detailed in Table 2.
The load Fris applied perpendicularly to the base of the sleeper.

The end of the sleeper opposite to the end being tested shall be unsupported.

Fr
!

3 / ) L./2 L./2
2- 1

rigid support

Key

articulated support (see Annex A for details)
resilient pad (see Annex A for details)
prestressed monoblock sleeper

standard rail pad as defined by the purchaser
tapered packing (see Annex A for details)

N O U W N

lateral stop and base plate, only when required by the purchaser

Figure 1 — Test arrangement at the rail seat section for the positive load test
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Table 2 — Value of L. in relation to L,

L,inm Lrinm
L, <0,349 0,3
0,350 <L, < 0,399 0,4
0,400 < L, < 0,449 0,5
L, = 0,450 0,6

4.2.2 Centre section

The arrangement for the negative centre load test is shown in Figure 2.

S5~ /4 5—"/4
6 j L./2 6
2-1 L, 2

Key

1 rigid support

2 articulated support (see Annex A for details)

3 resilient pad (see Annex A for details)

4 prestressed monoblock sleeper

5 standard rail pad as defined by the purchaser

6 tapered packing (see Annex A for details)

Figure 2 — Test arrangement at the centre section for the negative load test
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The test arrangement for the positive centre load test is shown in Figure 3.

Fc
2
| 4~ 3
| N i
i i |
/e /i,
3 j L/2 3
2-/1 L 2
Key
1 rigid support
2 articulated support (see Annex A for details)
3 resilient pad (see Annex A for details)
4 prestressed monoblock sleeper

Figure 3 — Test arrangement at the centre section for the positive load test

4.3 Test procedures

4.3.1 Test loads

Fr( is calculated from the geometry given in Figure 1 and values from Table 3 using Formula (1):

4M
Fry =ﬁ in kN (1
r ’

Table 3 — Value of Frg in relation to L,

L.inm 0,3 0,4 0,5 0,6

FI"O in kN 20 Mk,r‘pog 13 Mk,r,pgs 10 Mk,r,pgs 8Mk,r,pos

Fcg and Fcqy are calculated from the geometry given in Figures 2 and 3 using Formula (2) and
Formula (3):

4M
Fey=—"2WP% jn kN 2)
L.—01
4M
Fco, =% in kN 3)
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4.3.2 Static test
4.3.2.1 Rail seat section

The static test procedure at the rail seat section for design approval test and routine test is shown in
Figures 4 and 5.

1
— A
-— B
" I
| |
| |
- | |
FI"0’05 X I {l \\
e | | i \
[ | , \
T / \ | \
Fr Y | | I | | |
r I Lo b \
| | L b \
| | b l
Fr, [ (. Lo !
Z :’ \‘ | Vo \
4—r> e | | L \\
| | by \
| |l | |
| 1/ |

3
Key
1 load
2 time
3 crack checking (maximum duration: 5 min)
4 120 kN/min maximum
5 from 10 s minimum to 5 min maximum
A required part of test
B optional part of test

Figure 4 — Static test procedure at the rail seat section for positive design approval test
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1 — A
- B
4
Frr 7T 7
/ \
/ \
/ \
kexFr, \\
\
\
\
\\
3—— \
\
\
\
\
\
\
\
\
\\ 2
Key
1 load
2 time
3 120 kN/min maximum
4 from 10 s minimum to 5 min maximum
A required part of test
B

optional part of test

Figure 5 — Static test procedure at the rail seat section for positive routine test

Loading in the routine test may be continued to first crack to determine Fr,. and provide information on
the margin between Fr and Fr,. This is not part of the pass/fail criteria.

Value of k; is adjusted according to the age of sleeper at the time of testing,.

4.3.2.2 Centre section

The static test procedure at the centre section for negative design approval test is shown in Figure 6.

11
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1
/ECBn 7
Fta 7
Ty
Fé,, =
wn
4
33—
2
Key
1 load
2 time
3 120 kN/min maximum
4 from 10 s minimum to 5 min maximum

Figure 6 — Static procedure at the centre section for negative design approval test
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The test procedure at the centre section for positive design approval test is shown in Figure 7.

1
FEB 7
Fc. 7 /
7
Fc
0 2
wn
4
33—
2
Key
1 load
2 time
3 120 kN/min maximum
4 from 10 s minimum to 5 min maximum

Figure 7 — Static procedure at the centre section for positive design approval test

A centre routine test is not required.

13
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4.3.3 Dynamic test

The dynamic test procedure at the rail seat section is shown in Figure 8 and Figure 9.

1 <
S
o~
©‘
/\’ZdXng i
=
X
= & *
X
o
o~N
@\ *
kigxFro -
: |
&
= }
X
[ i S
o~
Y
Nl
F/'U
/s /
1/ 4
3 4 5
Key
1 load
2 time
3 5000 load cycles
4 maximum examination time 5 min
5 frequency (f) between 2 Hz and 10 Hz (identical frequency maintained during duration of test)
6 load step before k4 x Fry and kyq x Frg smaller than 20 kKN

Figure 8 — Dynamic test procedure at the rail seat section
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FfO

F/"U

Key
1 load
2 time

Figure 9 — Dynamic load application for dynamic test
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4.3.4 Fatigue test

The fatigue test procedure at the rail seat section is shown in Figures 10 and 11.

1

Ff'B __________________________

Frol

Froltl o

4
Frg 1L 1 L LI I L1 |
2
3

Key
1 load
2 time

3 frequency (f) between 2 Hz and 10 Hz (identical frequency maintained during duration of test) for 2 million
cycles

4 increase of load at 120 kKN/min

NOTE First cycle as in Figure 4.

Figure 10 — Fatigue test procedure at the rail seat section
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fr,
Fr,
1f
2
Key
1 load
2 time

Figure 11 — Dynamic load application for fatigue test

4.4 Acceptance criteria

4.4.1 General

The tests are managed according to the requirements of FprEN 13230-1:2015, Clause 7. The crack
width is measured following the rules of FprEN 13230-1:2015, 7.2.

4.4.2 Static test

4.4.2.1 General

The acceptance criteria for the static test are as follows.

4.4.2.2 Rail seat section

The acceptance criterion is: Fr.>k:x Fr,
If the non-mandatory part of the test is carried out, then:  Fry g5 > k15 * Fry
FrB > kZS X Fro

4.4.2.3 Centre section

The acceptance criterion is: Fc, > kex Feyy,

If the non-mandatory test for positive bending moment at the centre section is required, the purchaser
shall specify the acceptance criteria.

17
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4.4.3 Dynamic test

The acceptance criteria for the dynamic test at the rail seat section are as follows:

a) Fro,o5> kiq * Fro;
b) Frg>kyq x Froor Frg 5> kpg x Fry (according to the requirements of the purchaser).

4.4.4 Fatigue test

The acceptance criteria for the fatigue test at the rail seat section after 2 x 106 cycles are as follows:

a) crack width is < 0,1 mm when loaded at Fr;

b) crack width is < 0,05 mm when unloaded;
c) Frg>ksxFr,.

When load at the rail seat section is continuously increased at a rate of 120 KN/min from unloaded
condition until failure Frg, coefficient k3 shall be provided by the purchaser.

4.5 Design approval tests
4.5.1 General

The design approval tests to be carried out on the sleeper and concrete comprise the tests already
defined in this standard.

All test results shall meet the acceptance criteria.

Each sleeper shall be used for one test only.

4.5.2 Bending moments evaluation
4.5.2.1 General

These tests are carried out in accordance with the test arrangements in 4.2 and the test procedures in
4.3.

4.5.2.2 Static tests

a) rail seatsection:  on six sleepers (one rail seat per sleeper), for the positive bending moment;
b)  centre section: three sleepers for the negative bending moment;

three sleepers for the positive bending moment (optional test carried out at
the request of the purchaser).

4.5.2.3 Dynamic test

— Rail seat section: on six sleepers (one rail seat per sleeper), for the positive bending moment.

4.5.2.4 Fatigue test (optional test carried out at the request of the purchaser)

— Rail seat section: one rail seat for the positive bending moment.

18



BS EN 13230-2:2016
EN 13230-2:2016 (E)

4.5.3 Concrete

The properties of the concrete shall be established in accordance with EN 2086

4.5.4 Product inspection

Product inspection shall be carried out on all sleepers required for design approval tests including
dimensions and tolerances in accordance with EN 13230-1:2016, Table 1, and the surface finish of the
sleeper in accordance with EN 13230-1:2016, 6.3.

4.5.5 Fastening system

Test shall be carried out in accordance with the European standards on fastenings systems as
referenced in [EN 13230-1f or as required by the purchaser (see EN 13230-1:2016, 7.5).

4.6 Routine tests

4.6.1 General

The routine tests are carried out in order to find any variation in the quality of the concrete sleeper,
leading to an unacceptable quality level.

The number of samples and rates of tests shall be given in the quality plan for the manufacturing unit.

The routine tests to be carried out on the product and concrete are defined in this standard.

4.6.2 Static rail seat positive load test
This test shall be carried out in accordance with the test arrangement shown in Figure 1 and the test

procedures in 4.3.

4.6.3 Concrete

The tests shall be carried out according to EN 13230-1:2016, 7.4.

5 Manufacturing rules

Before starting production, the supplier shall complete a production file for manufacturing data, which
shall be submitted in confidence to the purchaser and shall include the following:

a) water/cement ratio and tolerance;

b) weight of each component of concrete plus tolerance;

c) grading curves for each aggregate of the concrete plus tolerance;

d) properties of concrete after 7 days and after 28 days;

e) maximum relaxation for prestressing tendons after 1 000 h according to FprEN 10138 (all parts);
f) description of the prestressing system including prestressing force and tolerance on each tendon;
g) methods of concrete vibration;

h) curing time and temperature cycle;

i) minimum concrete compressive strength before releasing prestressing tendons;

j) method used for releasing prestressing force;

k) stacking rules after manufacturing.

The sample sleepers submitted for design tests shall comply with the manufacturing data.

19
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Annex A
(normative)

Detailed drawings of the test arrangements

A.1 Articulated support

This shall be as shown in Figure A.1.

Dimensions in millimetres

15

30

20

Key
Steel: minimum hardness Brinell: HBW > 240
General tolerances: + 0,1 mm
a minimum length = bottom width of the concrete sleeper at the rail seat + 20 mm
b  high pressure lubricant
Figure A.1 — Articulated support
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A.2 Resilient pad

This shall be as shown in Figure A.2.

Dimensions in millimetres

+10
100 0

15 -

Key
static secant stiffness measured between 0,3 MPa and 2 MPa: 1 < C <4 N/mm3
a minimum length = bottom width of the concrete sleeper at the rail seat + 20 mm

Figure A.2 — Resilient pad

21
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A.3 Tapered packing

This shall be as shown in Figure A.3.
Dimensions in millimetres

20 min.

140

Na

Key
Steel: Minimum hardness Brinell: HBW > 240

General tolerances: + 0,1 mm
i: inclination of rail seat - see EN 13230-1:2016
a minimum length = length of the standard rail pad + 20 mm

Figure A.3 — Tapered packing

22
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Annex ZA
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 2008/57 /EC

This European Standard has been prepared under a mandate given to CEN/CENELEC/ETSI by the
European Commission and the European Free Trade Association to provide a means of conforming to
Essential Requirements of the Directive 2008/57 /EC 1.

Once this standard is cited in the Official Journal of the European Union under that Directive and has
been implemented as a national standard in at least one Member State, compliance with the clauses of
this standard given in Table ZA.1 for Infrastructure confers, within the limits of the scope of this
standard, a presumption of conformity with the corresponding Essential Requirements of that Directive
and associated EFTA regulations.

1) This Directive 2008/57/EC adopted on 17t June 2008 is a recast of the previous Directives 96/48/EC ‘Interoperability of the
trans-European high-speed rail system’ and 2001/16/EC ‘Interoperability of the trans-European conventional rail system’ and
revisions thereof by 2004/50/EC ‘Corrigendum to Directive 2004/50/EC of the European Parliament and of the Council of 29
April 2004 amending Council Directive 96/48/EC on the interoperability of the trans-European high-speed rail system and
Directive 2001/16/EC of the European Parliament and of the Council on the interoperability of the trans-European
conventional rail system’

23
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Table ZA.1 — Correspondence between this European Standard, the Commission Regulation
N°1299/2014 of 18 November 2014 on the technical specifications for interoperability relating
to the ‘infrastructure’ subsystem of the rail system in the European Union (published in the
Official Journal L 356, 12.12.2014, p.1) and Directive 2008/57 /EC

Clause(s)/ sub- Corresponding text,
dalé?ligsr))::;hls Chapter/§/annexes of the TSI ar(t)lfctllelaz/gi/r aelzltlii);es Comments
Standard 2008/57/EC
The whole 6.Assessment of conformity of Annex III, Essential | According to 5.3.3 of
standard is interoperability constituents and EC requirements the TSI track
applicable verification of the subsystems 16 sleepers are
eneral . .
6.1.Interoperability constituents requirements 1nter9perab111ty
constituents.
6.1.2.Application of modules 1.1 Safety

6.1.4.EC declaration of conformity for
interoperability constituents

6.1.4.4.EC declaration of conformity
for track sleepers

6.1.5.Particular assessment
procedures for interoperability
constituents

6.1.5.2.Assessment of sleepers

Appendix A - Assessment of
interoperability constituents

Table 36: Assessment of
interoperability constituents for the
EC declaration of conformity - 5.3.3
Track sleepers

Clauses 1.1.1,1.1.2,
1.1.3

1.5 Technical
compatibility

According to part 1
of the standard, the
purchaser has to
define the L;
dimension in order
to ensure the
required track gauge.

Assessment of the
sleeper is based on
L; dimension.

Warning - Other requirements and other EU Directives may be applicable to the product(s) falling
within the scope of this standard.
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