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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 proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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INTERNATIONAL STANDARD

ISO 22480-2:2022(E)

Railway applications — Concrete sleepers and bearers for

track —

Part 2:

Prestressed monoblock sleepers

1 (Scope

Thif document defines additional technical criteria and control procedures related toithe marjufacturing

and|testing of prestressed monoblock sleepers.

2 [Normative references

The following documents are referred to in the text in such a wdy that some or all of their content

conptitutes requirements of this document. For dated referenees;”’only the edition cited dpplies. For

undated references, the latest edition of the referenced documeént (including any amendments) applies.

ISO| 22480-1, Railway applications — Concrete sleepersvand bearers for track — Part|1: General

reqliirements

1S0|22074-8, Railway infrastructure — Rail fastening.systems — Part 8: Determination of stiffhess

3 |Terms and definitions

For|the purposes of this document, the tétms and definitions given in ISO 22480-1 apply.

[SOJand IEC maintain terminology.databases for use in standardization at the following addfesses:

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

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

4 |Symbols and,abbreviated terms

For|the purpesé-of this document, the symbols given in ISO 22480-1:2022, Clause 4 and th¢ following

apply.

Symbol Description Unit

Fc load applied at the centre oI the sleeper Ior positive bending test at the centre section kN

F.p maximum test load which cannot be increased during positive bending test at the centre kN
section

Fagn maximum test load which cannot be increased during negative bending test at the centre kN
section

F., load applied at the centre of the sleeper for negative bending test at the centre section kN

F. load applied at the centre line of the rail seat for positive bending test at the rail seat kN
section

Fymin,cyc minimum cyclic test load for the rail seat section cyclic test; kN
Fy min,cyc = Min (50 kN; 0,4 x F,,) unless specified otherwise by the purchaser.

©1S0 2022 - All rights reserved 1
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Symbol Description Unit

Fy min,fat minimum cyclic test load for the rail seat section fatigue test; kN
Fy min,fat = 20 % of the maximum cyclic load

L. design distance between centre lines of the rail seats m

L, design distance between the centre line of the rail seat and the edge of the sleeper at the m
bottom

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

5 Bendjng tests

5.1 General

This clausq
The qualit)
have a surf

A summar}

NOTE f

defines the testing regime and rules for the acceptance of prestressed monoblock sleepg

r control plan shall define relevant dimensions and tolerances to be checked before carry
out bendinlg tests, in accordance with I1SO 22480-1:2022, Table 1. The sleepers-for bending tests s
ace finish that allows correct execution of the tests.

f of tests to be carried out is given in Table 1.

or the definition of Method A and Method B, see ISO 22480-1:2022, 5.3.

Table 1 — Summary oftests

I'sS.

ring
hall

M Mandatory tests
O Optional tests
N/A Not applicable

Method A Method B
Product testing| pesign approval Routine tests Design approval Routine tests
tests tests
Static positjve M M M M
bending tegt according to accoerding to according to according to
at the rail spat Figure 5 Figure 5 Figure 4 Figure 5
section
Static negative M 0 M 0
bending teqt according to according to according to according to
at the centrle Figure 6 Figure 6 Figure 7 Figure 6 or Figur¢ 7
section
Static positjve N{A N/A 0 N/A
bending teqt according to
at the centie Figure 8
section
Cyclic test N/A N/A M N/A
according to
Figure 9
Fatigue test 0 N/A 0 N/A
according to according to
Figure 10 Figure 10
Key

© IS0 2022 - All rights reserved
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5.2 Test arrangements

5.2.1 Rail seat section
The arrangement for the positive bending test at the rail seat section is shown in Figure 1.
The value of L, in relation to L is detailed in Table 2.
The load F. is applied perpendicularly to the base of the sleeper.
The end of the sleeper opposite to the end being tested shall be unsupported.
7 l F

DN,

—

A

3 L /2 L/ 2

o

Key
rigid support

articulated support (in accordaiice with Annex A)

resilient pad (in accordance-with Annex A)

prestressed monoblock'sleeper

resilient rail pad (defined by the purchaser)

tapered packing{(in accordance with Annex A)

articulated lodd point (in accordance with Annex A, necessary if the jack is not articulated)

O N O Ul D W N

cast iron{shoulder or concrete shoulder of the fastening system

During the.cyclic and fatigue test, lateral displacement of element “6” can occur. In this case, lateral §tops can be
inserted\(part of fastening system such as guide plates or insulators) between 6 and 8 and/or a stiffer|element “5”
can [be‘used. This amendment shall be agreed with the purchaser. The articulated support, the resilient pad, the
tapered packing and the articulated load point shall be in accordance with Annex A.

Figure 1 — Test arrangement for positive bending moment at the rail seat section

©1S0 2022 - All rights reserved 3
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Table 2 — Value of L, in relation to L,

Dimensions in metres

L, L,
L,<0,349 0,3
0,350=<L,<0,399 0,4
0,400=<L,<0,449 0,5
L, 20,450 0,6

5.2.2 Ce

The arrang

htre section

ement for the negative bending test at the centre section is shown in Figure 2.

FEH
. \J?
~..

W -

- :

o R

_

N Y L1

Key
rigid sy
articul
resilier
prestre
resilier]

N O U W e

articul

Fi

The test ar]

taperedl packing (in accordance with-Annex A)

Le /2

N oy

Lc

pport
ited support (in accordance with Annex A))

t pad (in accordance with Annex A)

ssed monoblock sleeper

trail pad (defined by the purchaser)

ted load point (in accofdance with Annex A, necessary if the jack is not articulated)

bure 2 — Testarrangement for negative bending moment at the centre section

rangemént for the positive bending test at the centre section is shown in Figure 3.
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v =

3/ L /2 \3
2

/ \

Le ?

Key
rigid support

articulated support (in accordance with Annex A)
resilient pad (in accordance with Annex A)
prestressed monoblock sleeper

Ul s W N

articulated load point (in accordance with Annex A, necessary if the jackis/not articulated)

Figure 3 — Test arrangement for positive bending moment at the centre sectipn

5.3| Test procedures

5.3/1 General

Storage conditions should be specified by the purchaser. The following precautions should be ponsidered
for fhe execution of the tests.

— |Wipe clean all testing machine-bearing surfaces and remove any loose grit or other ¢xtraneous
material form the surface of the'sleeper that will be in contact with the supports.

— |For sleepers stored in watery wipe excess moisture from the surface of the sleeper befor¢ placing in
the testing machine.

— |Place the test sleepeiin the machine, correctly centred and with the longitudinal axis of the sleeper
atthe right anglés;to the longitudinal axis of the upper and lower supports. Ensure that the reference
direction of Jgading is perpendicular to the direction of casting of the sleeper. For the podition of the
supports, s€€ 5.2.

— |Do not-apply the load until all supports are resting evenly against the sleeper.

The initial reference test loads shall be calculated according to 5.3.2. The test loads shall|be applied
acc rr‘ing to nrocedures defined in & 3 Q' C234and B 3L Craclk width ¢chall he meacurad o ‘Cording to

ISO 22480-1:5022, 9.2.

NOTE1 Background information about test load levels for design approval tests and routine tests is given in
IS0 22480-1:2022, Annexes A, B and C. Information about the determination of coefficients ky, k14, k»s, kpq and ks
is given in ISO 22480-1:2022, Annexes B and D.

In the static tests and the cyclic test, specific values of crack width are used in part of the acceptance
criteria. For these tests, the test load shall be increased until the measured crack width reaches the

© IS0 2022 - All rights reserved 5
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specific value of crack width plus 0,01 mm (resolution of the microscope used). The load level preceding
this test load level shall be used as the test result.

NOTE 2 A crack with a minimum crack width of 0,01 mm and crack width increasing with increasing test
load is used as an indicator for first crack formation. Therefore, the test load is increased until a crack width of
0,02 mm is measured, in order to determine the test loads F,, F, or F,.,. This procedure reduces the impact on
the test results for first crack formation caused by the storage conditions before testing. Crack width for test

loads F . o5 and F 5 is specified in [SO 22480-1:2022, Clause 4.

5.3.2 Initial reference test loads

The initial[reference test loads (F., F.y F.o,) are those which produce the corresponding refergnce
bending mpment (M ;. o5 Mo ¢ poss Mo, neg) at the cross-section object of each test.

F,q is calcullated from the geometry given in Figure 1 and values from Table 2 using Formuda (1):

4 MO r,pos

F..=- —0POS 1
0L 01 §))

F.o and FY,, are calculated from the geometry given in Figures 2 and 3 using Formula (2) pnd
Formula (3):

4 MOcpos
Feo=1—"771 (2)
< L-01
F _ i MO,c,neg (3)
on=F——
L. - 0,1

NOTE For information on My ;. oo Mo ¢ pos and My . e,..s€€ 1SO 22480-1:2022, 5.3.2 and 5.3.3
5.3.3 Static tests

5.3.3.1 Rail seat section

The static fest procedures at the rajlseat section with and without control of the residual cracks|are
shown in Higures 4 and 5.

6 © IS0 2022 - All rights reserved
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4
Key
X time
Y load
1 120 kN/min maximum
2 crack inspection in loaded conditionsaeccording to 1ISO 22480-1:2022, 9.2 (from 10 s minimum to
5 min maximum)
3 load step before k, x F,, smallet‘than or equal to 10 kN
4

crack inspection in unloaded-tondition according to ISO 22480-1:2022, 9.2 (maximym duration:
5 min)

- required part of test

I optional part of/test

NOTE The optional part,ofthe test is subject to modifications, if requested by the purchaser.

Figure 4 — Procedure for static positive bending test at the rail seat section with control of the
residual cracks
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Y
FrB \L \
i
Frr \/\__/ \\ .
1= v \
/ \ |
ke x Frg | :
Vo
z
1—+- g
— \ \
\ B
L
X
2
Key
X time
Y load
1 120 kN/min maximum
2 crack inspection in loaded condition according to IS0,22480-1:2022, 9.2 (from 10 s minimuin to
5 min maximum)
| required part of test
____ | optional part of test to determine F,
__ .| optional part of test to determine Fg
NOTE The optional part of the test is subject to'modifications, if requested by the purchaser.
Figure 5 — Procedure for static positive bending test at the rail seat section without contro] of
the residual cracks
Loading in|the routine test may'be continued to first crack to determine F.. and provide informatiop on
the margin between k, x F.y.and F,... This is not part of the acceptance criteria.
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5.3.3.2 Centre section

The static negative bending test procedure can be short or long as follows.

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

Y
FcBn \L \
I
E, L | .
~_ ‘\ \
/__L_ \\ !
/
ke x Feon Z ‘\ \
n \ \
| :
\\\ \
— -
|
o
1<
2 X
Key
X time
Y load
1 120 KN/min maximum
2 crack inspection in loaded condition according to ISO 22480-1:2022, 9.2 (from 10 s minimum to
5 min maximum)
| required part of test
| optional part of test te_determine F,
| optional part of téstito determine F g,
NOTE The optional part)of the test is subject to modifications, if requested by the purchaser.
Figure 6 —<Procedure for the short static negative bending test at the centre sedtion
The proceduxe for the long static negative bending test at the centre section is shown in Figure 7

© IS0 2022 - All rights reserved
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Y
FcBn 7
/——j\ \\
/ |
{ \
\
Fcrn / \
L \
x F s \
<t * Fcon / |
= \
~L 7 \\
m
FcOn 3 \\
\
1 —- Z \
N |
\
\
|
X
2
Key
X time
Y load
1 120 kKN/min maximum
2 crack inspection in loaded condition ace¢rding to ISO 22480-1:2022, 9.2 (from 10 s minimum to 5/min
maximum)
3 load step before k, x F,, smaller than or equal to 5 kN
__ | required part of the test
___ _ | optional part of the test
NOTE y

'he optional part of the'test is subject to modifications, if requested by the purchaser.

Figure 7 — Procedure for the long static negative bending test at the centre section
The procec

ure for-the static positive bending test at the centre section is shown in Figure 8.
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Y
Feo 7
/__j |
/ |
f ¥
\
-y |
ke x Fo / /™ \\
\
~L 2 \\
F 3w |
\
\
1 Z \
N |
|
|
|
X
2
Key
X time
Y load
1 120 kN/min maximum
2 crack inspection in unloaded‘dendition according to ISO 22480-1:2022, 9.2 (from 10 s minimum to
5 min maximum)
3 load step before k, x F, smaller than or equal to 5 kN
| required part of test
| _____ optional part of test
NOTE The optional part’of the test is subject to modifications, if requested by the purchaser.
Figure 8 — Procedure for the static positive bending test at the centre section

© IS0 2022 - All rights reserved
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5.3.4 Cyclic test

The procedure for the cyclic test at the rail seat section is shown in Figure 9.

Y
s
i
o
N
3
Z
k A
24 % Fro - =
2 N
(o]
3
z 4]
kigxF
1d r0 E 8
o
N
i /\l\l\l\ I
r,minj cyc I \ I
/ /]
7/ f
X
1 2
Key
X  time
Y load
1 5000 Ipad cycles at frequency (f) between 2 Hz and 10 Hz (identical frequency maintained during duratiqn of
test)
2 crack inspection in loaded condition according to ISO 22480-1:2022, 9.2 (from 10 s minimum to 5 [min
maximpm)
3 load stgp before k4 x Fq and k, 4 x F.g-smaller than or equal to 20 kN

Figure 9 — Procedure for the cyclic test at the rail seat section

12
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5.3.5 Fatigue test
The procedure for the fatigue test at the rail seat section is shown in Figure 10.

If the fatigue test is to be performed on a cracked sleeper, then optional part of the test shall be
performed according to the mandatory part of Figure 4.

Y

Frr ] \
I 2

qmax, fat FFO

r,min, fat
1 X

Key]
X time

load
1 2 000 000 load cycles at frequency (f) between 2 Hz and 10 Hz (identical frequency| maintained

during duration of test)
2 increase of load at 120 kN /niin

| required part of test

optional part of test

Figure 10 — Procedure for the fatigue test at the rail seat section

5.4 Acceptaneecriteria

5.4/1 General

Thetests are managed according to the requirements of ISO 22480-1. The crack width shall b¢ measured
follpwing the rules of ISO 22480-1:2022, 9.2.

5.4.2 Static test

5.4.2.1 General

The acceptance criteria for the static test are as follows.

5.4.2.2 Rail seat section

For the static positive bending test with control of residual cracks (see Figure 4):

©1S0 2022 - All rights reserved 13
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— the acce

— if the optional part of the test is carried out, then:

ptance criterion is: F..>k xF.

F

10,05 > K15 % Fro5

FrB>k25xFr0'

For the static positive bending test without control of residual cracks (see Figure 5):

— the acce

— if the optional part of the test is carried out, then:

ptance criterion is: no first crackat F. = k. x F;

FrB>k25xFr0'

54.2.3 (

For the shqg

— the acce

entre section

rt static negative bending test at the centre section:

ptance criterion is: no first crack at F., = k, x Fygr

— ifthe o

— if the optional part II of the test is carried out, then:

tional part I of the test is carried out, then: Fon>koxFeopn

FcBn > k25 x FcOn'

For the long static negative bending test at the centre section:

— the acce

— if the optional part of the test is carried out, then:

If the optid
specify the

54.3 Cy
The accept
a)
b)

Fr0,05
FrB > K
54.4 Fa
The accept

a)
b)

crack ¥

crack ¥

ptance criterion is: Fon > KexXFon
FcBn r kZS x FcOn'

nal test for positive bending moment at the eéntre section is required, the purchaser §
acceptance criteria.

Clic test
hnce criteria for the cyclic test at the rail seat section are as follows:
kiq * Fro;
ba * Fr or Fyg 5> kygq x Fg)(according to the requirements of the purchaser).
[igue test
ance criteriafor'the fatigue test at the rail seat section after 2 x 10° cycles are as follows
vidth is.£ 0,1 mm when loaded at g,y ¢a¢ X Fyo (Optional);

vidth\is' < 0,05 mm when unloaded (optional);

hall

I

c) Fg>k

37 1r0r

5.5 Design approval tests

5.5.1 Ge

neral

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

document.

All test res

ults shall meet the acceptance criteria.

Each sleeper shall be used for one test only.

14
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2 Bending moment evaluation

2.1 General

These tests are carried out in accordance with the test arrangements in 5.2 and the test procedures in

5.3.

Mandatory, optional and not applicable tests are defined in Table 1 for both methods A and B.

The number of sleepers to be tested for design approval is defined in 5.5.2.2 to 5.5.2.4.

5.5

a)
b)

5.5
Rai

5.5

Rai
5.6

5.6

Thd
lead

The
Thd

5.6

Thi
pro

5.7

2.2 Static tests

rail seat section: 6 sleepers (one rail seat per sleeper), for the positive bending momse
centre section: 3 sleepers for the negative bending moment;

3 sleepers for the positive bending moment.

2.3 Cyclic test

seat section: 6 sleepers (one rail seat per sleeper), for the pa@sitive bending moment.

2.4 Fatigue test

seat section: 1 sleeper (one rail seat per sleeper), for the positive bending moment.
Routine tests

1 General

routine tests are carried out in-erder to find any variation in the quality of the concr
ing to an unacceptable quality level.

number of samples and rates of tests shall be given in the quality plan for the manufacty

routine bending tests.to-be carried out are defined in Table 1.

2 Positive statictest at rail seat section

5 test shall bé carried out in accordance with the test arrangement shown in Figure
cedure forstatic positive bending test at the rail seat section without control of the resid

Test report

nt;

bte sleeper,

ring unit.

| 1 and the
nal cracks.

For each test, a report shall be prepared at a request of the purchaser containing at Ieast the following
elements:

identification and age of the sleeper tested;

test procedure and options;

width of each crack at each load step (when there are requirements related to crack width);

test results (test load) and comparison with acceptance criteria.
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