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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 proceglures 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 for
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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Introduction

This documentis used as the technical basis for transactions between corresponding parties (purchaser
- supplier).
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ISO 12856-2

:2020(E)

Railway applications — Polymeric composite sleepers,
bearers and transoms —

Part 2:

Product testing
1 (Scope
Thif document specifies various test methods to ensure the performance of polymeric conjposite and
reirjforced polymeric composite sleepers, bearers and transoms for use in tracks:-t is appligable to the
sledpers, bearers and transoms to be installed in tracks with or without a ballast.
2 |Normative references
The following documents are referred to in the text in such a»way that some or all of their content
congtitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced doctiment (including any amendments) applies.
1S0|7500-1, Metallic materials — Calibration and verification of static uniaxial testing machinds — Part 1:
Tenkion/compression testing machines — Calibration.gnd verification of the force-measuring sylstem
1S0|12856-3:—1), Railway applications — Polymerie composite sleepers, bearers and transomf — Part 3:
General requirements
3 |Terms and definitions
For|the purposes of this document; the terms and definitions given in ISO 12856-3 apply.
ISOland IEC maintain terming¢logical databases for use in standardization at the following addresses:
— |ISO Online browsingplatform: available at https://www.iso.org/obp
— |IEC Electropedia=available at http://www.electropedia.org/
4 |Symbolsiand abbreviated terms
For|the purposes of this document, the symbols and abbreviated terms listed in Table 1 appljy.
Fabtet—Symbuols

Symbol/

Abbrevi- Description Unit
ated term

C low frequency dynamic bedding modulus of polymeric composite sleeper or bearer N/mm?3

dyn measured with GBP
C static bedding modulus of polymeric composite sleeper or bearer measured with ge- N/mm3
max ometric ballast plate (GBP)

Afat lim acceptable displacement of fatigue test as a maintenance policy mm

dy. deformation of the sleeper in the compression test under F, mm
1) Under preparation. Stage at the time of publication: ISO/DIS 12856-3:2020.
© IS0 2020 - All rights reserved 1
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Table 1 (continued)

Symbol/
Abbrevi- Description Unit
ated term
dq. deformation of the sleeper in the compression test under kq x F mm
dislim upper limit deformation related to the exceptional test load mm
d,. deformation of the sleeper in the compression test under k¢ x F mm
dys tim upper limit deformation related to the accidental test load mm
variation of static and dynamic stiffness before and after the fatigue test at the centre
Ak, ; o : VN7 T
section for positive bending moments
variation of static and dynamic stiffness before and after the fatigue test at the centre
Ak . : . MN/m
on section for negative bending moments
the variation of static and dynamic stiffness before and after the fatigue test at the
Ak : MN/m
r rail seat
¢ design distance between the centre line of the rail seat to the longitudinal girders‘of m
bridge
Eg thickness of ballast bed in a ballast box mm
F, positive test load at the centre section of the sleeper kN
F. positive initial test load at the centre section of the sleeper kN
F.y negative test load at the centre section of the sleeper kN
F fat positive fatigue test load at the centre section of the sleeper kN
F fatn negative fatigue testload at the centre section of the sleeper kN
constant load applied for permanent deformation test at the centre section for negative K
Fepermn bending moments N
FP flat plate n/a
F. positive test load for the rail seat section kN
Fp maximum positive test load at the rajlseat section which cannot be increased kN
F fat positive fatigue test load for the rail seat section kN
F positive initial reference test load for the rail seat section kN
GBP geometric ballast plate n/a
ke ayn1 low frequency dynamic stiffness on 10 cycles under applying a cyclic force of F ,,;;, (= |[MN/m
0,1 - F ) to F o1 (50550 Fp) at (5 £1) Hz for 1 000 cycles
ke ayn2 Low frequency dynamic stiffness on 10 cycles under applying a cyclic force of F ;, (= |[MN/m
0,1 F.p) to F &5 (= Fp) at (5 1) Hz for 1 000 cycles
K static stiffness of the fifth loading at the centre section for negative bending loads be- MN/m
cnstatl - Jtween (04F, ) and (0.5 - F )
k static.stiffness of the fifth loading at the centre section for negative bending loads be- MN/m
cnstatz - Jtwéen (0.1 - F ) and F
K low frequency dvnamic stiffness of polymeric composite sleeper or bearer measured AN
dyn with GBP R
Kk ax static stiffness of polymeric composite sleeper or bearer measured with GBP MN/m
K low frequency dynamic stiffness on 10 cycles under applying a cyclic force of F,.;,, (= MN/m
rdynl 0,1 Fg) to Fy.(ost1 (= 0,5 - Fy) at (5 1) Hz for 1 000 cycles
K low frequency dynamic stiffness on 10 cycles under applying a cyclic force of F, ;. (= MN/m
r.dyn2 0,1 Fg) to Fy. (o512 (= Fr) at (5 1) Hz for 1 000 cycles
kqg load factor of exceptional test load level n/a
ko load factor of accidental test load level n/a
K static coefficient to be used for calculation of F g at the end of fatigue test and provided
3 b n/a
y the purchaser
Lg shoulder length of ballast bed in a ballast box mm

2 © IS0 2020 - All rights reserved
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Table 1 (continued)
Symbol/
Abbrevi- Description Unit
ated term
L. design distance between centre lines of the rail seat m
Ly length measured on the opposite side of top of sleeper, bearer or transom for Thermal |m
expansion test
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 [ines for the testarrangement |
r at the rail seat section
Ly length between the supports on the longitudinal girders of the bridge m
Ly length measured on the top of the sleeper, bearer or transom for Thermal expansion test |m
My}, characteristic bending moment for transom kN.m
My | neq negative characteristic bending moment at centre station kN.m
My | bos positive characteristic bending moment at centre station kN.m
My} bos positive characteristic bending moment at rail seat kN.m
Qo nominal wheel load (static wheel load) kN

5 |Product characteristics

5.1 General

Thip clause defines the testing regime and rulestfor the acceptance of polymeric composife sleepers,
beafers and transoms.

The bending tests are defined for ballasted track. For ballastless track, the test arrangemgnt shall be
revlewed in order to adapt to the real.configuration of the track.

5.2 Bending resistance
5.2]1 Testarrangements

5.2]1.1 Rail seat section for the positive load test for sleepers

Theg arrangement-for the rail seat positive load test is shown in Figure 1; the value of L, in refation to L,
is dptailed in-Table 2.

Thd loads-F}, 1s applied perpendicularly to the base of the sleeper.

The énd of the sleeper opposite to the end being tested shall not be fixed.

© IS0 2020 - All rights reserved 3
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2 Fr
4 5 6
!
Cq |
| Cs
|
| ' | (
| ? |
/7 v M
3 L./2 L./2
Ly
T
Key
1 rigiid support
2 artjculated support and steel plate (minimum length: bottom“width of the sleeper at the rail seat
+2() mm, width: 140 + 1 mm, thickness: minimum 12 mm afnd minimum hardness Brinell: HBW > 240
3 res]lient pad (minimum length: bottom width of the sleéper at the rail seat + 20 mm, width: 140 + +}°
thigkness: 15 *2 mm and static bedding modulus:sfatic secant bedding modulus measured between
0,3|MPa and 2 MPa: 1 < C <4 N/mm3)
polymeric composite sleeper without the fastening system and with baseplate (if used)
5 stahdard rail pad as defined by the purchaser
ste¢l tapered packing compensatingthe inclination of the rail seat (minimum length: length of the
stahdard rail pad +20 mm, width=~1}0 * 1 mm (this width can be reduced in line with the real
width of the rail foot used in tfack), thickness: minimum 12 mm and minimum hardness Brinell:
HBW > 240)
Cy, C,  locations of the vertical.diSplacement measurement on the axis of the articulated support
and C4
F. poditive test loaddforthe rail seat section
L, dedign distanee'bétween the articulated supports centre lines for the test arrangement at the rail seat
secfion
L, desdign distance between the centre line of the rail seat to the edge of the sleeper at the bottom

mm,

Figure 1 — Test arrangement at the rail seat section for the positive load test

The deformation, d, measured during the tests on the rail seat is calculated with Formula (1):

d=C, -

Cy +G5

€y

© IS0 2020 - All rights reserved
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Table 2 — Value of L, in relation to L,

L, L,
m m
L,<0,349 0,3
0,350 < L, < 0,399 0,4
0,400 <L, < 0,449 0,5

ent within

The force measuring instruments shall conform to ISO 7500-1, class 2, over the requifed ranfge of force.

5.2]1.2 Centre section for the negative load test for sleepers

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

Fen/2 F.n/2
: AN
N \Ilcl | \llcz | \IJC3

= e | —

. ﬁ
6 2/] 1/3 L/3 6 2

1 .

Key

1 rigid support

2 articulated support and,steel plate (minimum length: bottom width of the sleeper at the rail s¢at +20 mm,
width: 140 + 1 mm, tHickness: minimum 12 mm and minimum hardness Brinell: HBW > 240)

3 resilient pad (minimum length: bottom width of the sleeper at the rail seat + 20 mm, width: 140 *1% mm,
thickness: 15,2 mm and static bedding modulus: static secant bedding modulus measured bdtween
0,3 MPa 4nd2 MPa: 1 < C < 4 N/mm3)

4 polynieric composite sleeper with or without the fastening system and the baseplate (if used)

5 standard rail pad as defined by the purchaser

steel tapered packing compensated the inclination of the rail seat (minimum length: length of the
standard

rail pad +20 mm, width: 140 + 1 mm [this width can be reduced in line with the real width of the rail foot
used in track], thickness: minimum 12 mm and minimum hardness Brinell: HBW > 240)

C4, C, locations of the vertical displacement measurement on the axis of the articulated support of the rail
and C; seats and the centre of the sleeper

on negative reference test load at the centre section of the sleeper

design distance between centre lines of the rail seat
Figure 2 — Test arrangement at the centre section for the negative load test

The deformation, d, measured during the tests on the centre section for the negative load is calculated

using Formula (1).

© IS0 2020 - All rights reserved 5
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The displacement measuring instruments shall be capable of measuring the displacement within
+0,02 mm.

The force measuring instruments shall conform to ISO 7500-1, class 2, over the required range of force.

5.2.1.3 Centre section for the positive load test for sleepers

The test arrangement for the positive centre load test is shown in Figure 3.

Fe

N

J//ﬂ\ lcz (P\
3
z{ /

W I

Le/2 ‘
LC
|

Key

1 rigiid support

2 articulated support and steel plate (minimum length: bottofywidth of the sleeper at the rail seat +20 nm,
width: 140 + 1 mm, thickness: minimum 12 mm and minimum hardness Brinell: HBW > 240)

3 res|lient pad (minimum length: bottom width of the-$teeper at the rail seat + 20 mm, width: 140 *° nm,
thigkness: 15 + 2 mm and static bedding modutus: static secant bedding modulus measured betweer]
0,3|MPa and 2 MPa: 1 < C 4 N/mm3)

4 polymeric composite sleeper with or without the fastening system and without the baseplate

Cy, C,  locations of the vertical displacemeht theasurement on the axis of the articulated support

F poditive test load at the centre.séction of the sleeper
L desiign distance betweern-centre lines of the rail seat

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

The deformation,d,measured during the tests on the centre section for the negative load is calculgted
using Formula,(1):

The disp] cement measuring instruments shall be r‘qpnh]p of measuring the dicplqr‘pmpnf within
+0,02 mm.

The force measuring instruments shall conform to ISO 7500-1, class 2, over the required range of force.

5.2.1.4 Rail seat section for the positive load test for bearers

The arrangement for the rail seat positive load at a rail seat:

— next to the end of the bearer, and

— with direct support of the rail (i.e. fastening system without a baseplate),

is shown in Figure 1. The value of L, in relation to L, is detailed in Table 2.

6 © IS0 2020 - All rights reserved
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The load, F,, is applied perpendicularly to the base of the bearer.

The end of the bearer opposite to the end being tested shall be supported during the test in order to
compensate the influence of the weight of the bearers on the test bending moment. Alternatively, the
bearer may be cut off at the distance, Lp, from the centre line of the rail.

5.2.1.5 Centre section for the negative load test for bearers

Fc,n/2 Fc,n/2

4

N
]
-
(_

J

w N

3
N icl

|
/(N

3/2 {—/ L/3 L/.3 L/3 \}2

20,25m L

Key

1 rigid support

2 articulated support and steel plate (minimunrlength: bottom width of the sleeper at the rail s¢
width: 140 + 01 mm, thickness: minimum 12*mm and minimum hardness Brinell: HBW > 240

3 resilient pad (minimum length: bottom\width of the sleeper at the rail seat + 20 mm, width: 14
thickness: 15 *2 mm and static bedding modulus: static secant bedding modulus measured bg
0,3 MPa and 2 MPa: 1 < C < 4 N/min?3)

4 polymeric composite bearer without the fastening system and with the baseplate (if used)

Lc for gauges of 1 435 mm,£.=1,5 m. For other gauges, the length shall be adapted

C4, €, locations of the vertical displacement measurement on the axis of the articulated support

and|Cs

F negative test load-at the centre section of the sleeper

cn

Figure4 — Test arrangement at the centre section for the negative load test|

-3

at +20 mm,

0 *1% mm,
tween

© IS0 2020 - All rights reserved
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5.2.1.6 Centre section for the positive load test for bearers

Fc
2 \ 4
4 3 N
\ i
N C; ch
i !
! : !
| !
! - I
T | Y%
32 / \\ 2\ 3
1 L/2 L/2 1
>(,25m L

Key

1 rigiid support

2 artjculated support and steel plate (minimum length: bottom width of'the sleeper at the rail seat +20 jm,
width: 140 + 1 mm, thickness: minimum 12 mm and minimum hardness Brinell: HBW > 240)

3 res|lient pad (minimum length: bottom width of the sleeper at the'rail seat + 20 mm, width: 140 *° nm,
thigkness: 15 *2 mm and static bedding modulus: static secantbedding modulus measured between
0,3|MPa and 2 MPa: 1 < C <4 N/mm3)

4 polymeric composite bearer without the fastening system and with the baseplate (if used)

L forjgauges of 1 435 mm, L = 1,5 m. For other gauges)the length shall be adapted

C4, C, locgtions of the vertical displacement measurement on the axis of the articulated support

and C3

F. poditive test load at the centre section of‘the’sleeper

Figure 5 — Test arrangement at the centre section for the positive load test

5.2.1.7 (entre section for theload test for transom

The test arfrangement shall\be approved by the purchaser, depending on the bridge.

NOTE This test arrangement generates positive or negative bending moments depending on the eccentriity,

e, of the sugports on'the longitudinal girders of the bridge. However, this test arrangement is only used fo1| the

tests in 5.2.B, "Test procedures at the centre section for the negative bending moments".

If support fénditions for the transoms on the bridge are different to the test arrangement in Figuie 6,

this should be taken into accountin the calculation of M ;.

Any modification (for example cut-outs to fasten the transom) should be carried out on the transom

before test

ing.

© IS0 2020 - All rights rese
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Fen/2
4 | |
7
| "#’l
I
. 1
[ j
L/2 L/2 e
|
LS
Key]
1 rigid support
2 articulated support and steel plate (minimum length: bottom width.of the sleeper at the rail s¢at +20 mm,
width: 140 £ 1 mm [this width can be reduced in line with the realwidth of the rail foot used ip track],
thickness: minimum 12 mm and minimum hardness Brinell HBW > 240)
3 resilient pad (minimum length: bottom width of the sleeper at the rail seat + 20 mm, width: 140 *1% mm,
thickness: 15 *2 mm and static bedding modulus: statie’secant bedding modulus measured bgtween
0,3 MPa and 2 MPa: 1 < C <4 N/mm3)
4 transom
5 rib plate as defined by the purchaser
6 standard rail pad as defined by the purchaser
7 rail as defined by the purchaser
e design distance between the centreline of the rail seat to the longitudinal girders of bridge
Lg length between the supports on-the longitudinal girders of the bridge
Cy, ¢, locations of the vertical displacement measurement on the axis of the articulated support
C3 4y
and|Cs
Fon negative test load atthe centre section of the sleeper
L, design distancepetween centre lines of the rail seat
Figure 6 — Test arrangement at the centre section for the load test
Theg deéfermation, d, measured during the tests on the rail seat is calculated| with the
Forpfutae (2), (3) and (4):
L —e i
d=C,—| Cs+(C; —Cs )L— (at left rail seat) (2)
S
e . .
d=C, —{CS +(C; —C )L—} (at right rail seat) (3)
S
d=C —w (atsl r centre) 4
=C5 3 at sleeper centre
© IS0 2020 - All rights reserved 9
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5.2.2 Initial reference test loads

5.2.2.1 Initial reference test loads for sleepers

F,q is calculated from the geometry given in Figure 1 and values from Table 3 using Formula (5):
4M
krpos .
F o=—>"— (inkN 5
r0 Lr _0’1 ( ) ( )

Table 3 — Value of F.4 in relationto L,

L 0,3 0,4 0,5 0,6

m

FrO 20 Mk,r,pos 13 Mk,r,pos 10 Mk,r,pos 8 Mk,r,pos
kN

Fy and Fl,, are calculated from the geometry given respectively in Eigures 2 and 3 uging
Formulae (6) and (7):

4M,
k,c,pos .
F,=———"— (inkN 6
6 M,
Foon =F——% (inkN) (7)

C

5.2.2.2 Ipitial reference test loads for bearers

F,q is calcylated from the geometry given in Figure, 1 and values from Table 3 using Formula (5) with

L.=0,6m.

F., and FH, are calculated from the geometry given respectively in Figures 4 and 5 uging
Formulae (6) and (7) with L; = 1,5 m for a gauge of 1 435 mm. For other gauges, the length shall be

adapted.

5.2.2.3 Ipitial reference testload for transoms
F. , are callculated from the géometry given respectively in Figure 6 using Formula (8).

Z'Mk'b

F, cOn | e (8)

5.2.3 Teptprocedures at the centre section for the negative bending moments

5.2.3.1 Stiffness at the centre section

The stiffness test at the centre section for the design approval test is performed by applying a load with
measurement of the deformation of the sleeper, bearer or transom.

The test arrangement shall be in accordance with 5.2.1.2 for sleepers, with 5.2.1.5 for bearers and with
5.2.1.7 for transoms.

The static and dynamic stiffness tests shall be carried out at a room temperature of (23 + 5) °C if no
specific temperature has been fixed by the purchaser.

NOTE Control of room temperature is important for establishing an accurate result. Any variation beyond
set tolerances affects the result.

10 © IS0 2020 - All rights reserved
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Static stiffness:

Apply a vertical force F , to the actuator. Then reduce the force to (0,07 - F, ) and repeat this cycle
of loading and unloadlng ‘three more times with a speed of between 60 and 120 kN/min. Maintain the
applied force (0,07 - F,, ,), then record the displacement as a function of the load whilst increasing the
applied force to F , (this loading corresponds to the fifth loading).

A

D,1 x FcO,n
0p7 xF,

wy

Key
fifth loading: temporal laps to record the displacement whilst increasing the applied force to F,
four first loadings: preconditioning
time

BwWw N R

if a dynamic stiffness is measured after the static stiffness test, the force is maintained at 0,07 f ,

&S

0, negative reference testload at the centre section of the sleeper

Figure 7 — Loading cycle of static stiffness positive bending at centre sectionp

Calgulate the static stiffness of the fifth loading from Formulae (9) and (10):

f 0,4- FCO I 9
c,n,statl A dl

0,9. Fcon 10
c,n,stat2 A d2 ( )

whére

Ady © is the variation of deformation of the sleeper between the loads (0,1 - F ) and (0}5 - F.g ,);

Ad, is the variation of deformation of the sleeper between the loads (0,1 - F ) and F ,

The report shall include: Fy ,, k. , stat1 Kenstatz and @ graph showing the deformation of the sleeper in
function of the load F ,

Dynamic stiffness k., gyn1:

Apply a cyclic force F_ ; in (50,1 Fg ) t0 Fe y tese1 (50,5 Fep ) at (5 = 1) Hz for 1 000 cycles. During the
last 100 cycles, record the applied load and the deformation of the sleeper for at least 10 cycles.

© IS0 2020 - All rights reserved 11
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A

Al

JON]

F

c,n,testl

F

c,n,testl

b 4

c,n,min

Key

force
displac
time

force

o 2B VR e W v o N

displac

Calculate t

k

¢,n,dyn

where Ad;

The report
function of

Dynamic s

Apply a cy
last 100 cy|

Calculate t

kc,n,dyn

c,n,min

wol /

Ad,

Pment

bment
Figure 8 — Low frequency dynamic curves

he low frequency dynamic stiffness on 10 cycles recorded from Formula (11):
E

Z C

10

E

c,n, min

_1.
L 10

ntestl

Ad

1

is the variation of deformation of the sleeper between the loads (F_ , ;) and (F; , test1)-

shall include: (0,5 - Fy ), Keiayn1 and a graph showing the deformation of the sleeper
the load, F ..

iffness k¢, qyno:

tlic force of F | (= 0,1+ Fg ) to Fy | etz (5 Fep ) at (5 = 1) Hz for 1 000 cycles. During

cles, record the applied load and the deformation of the sleeper for at least 10 cycles.
he low freqliency dynamic stiffness on 10 cycles recorded from Formula (12):

1 F F

[11)

AS ad

the

12)

2 cntest2 ' ¢n,min
Ad,

1.0

zzﬁ'

where Ad,

The report
of the load

)

T

is the variation of deformation of the sleeper between the loads (F_ ,, ;) and (F; p, test2)-

shall include: F,
F

c,n:

0,n’

5.2.3.2 Fatigue test and ultimate load at the centre section for negative bending moments

K¢ n,dyn2 and a graph showing the deformation of the sleeper as a function

Before the fatigue test at the centre section for negative bending moments, the static and dynamic
stiffness tests shall be carried out in accordance with 5.2.3.1.

The test arrangement shall be in accordance with 5.2.1.2 for sleepers, with 5.2.1.5 for bearers and with
5.2.1.7 for transoms.

12
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The tests shall be carried out at a room temperature of (23 + 5) °C if no specific temperature has been

fixed by the purchaser.

NOTE 1
set tolerances affects the result.

The test bending moment and the acceptable displacement, d shall be defined as

. . fat,lim,
of maintenance policy. The test load, F_ g, p,

Control of room temperature is important for establishing an accurate result. Any variation beyond

a function

shall be the lesser of either the test load F , or the load

leading to the acceptable displacement. If, during the test, the deflection in the centre of the sleeper

exceeds the acceptable deflection defined by the purchaser, the test shall be stopped.

Inc
box

pseacceptabte displacement isexceeded i the test; itisTecommended to test the steeper
according to 5.7.

Thd
per
for

fatigue test at the centre section for negative bending moments for the designlappr

D 000 000 cycles.

If np other test method is defined by the purchaser, the following procedure shall be used
sinysoidal test load for 45 s. After that, wait 90 s with a constant load of @ kN. Then apply the
load again at the chosen frequency for 45 s. Then wait 90 s withoutdoad, etc. The test ar
shall be in accordance with 5.2.1.2 for sleepers, with 5.2.1.5 for beaters and with 5.2.1.7 for
Durling the fatigue test, the temperature of all points of the sleeper'shall be less than 40 °C
temperature of (23 £ 5) °C.

NOTE 2  The maximum temperature usually occurs under thefastening system.

If th
maj

e temperature of the sleeper reaches 40 °C, the waiting time should be increased in order
kimum temperature. If the waiting time is changed; the value should be documented in the

Temperatures above 40 °C can severely affect tli€ test and therefore the results obtained.
Thg purchaser may change the number of ¢ycles for the fatigue test and/or the test load leve

If the purpose of the fatigue test js“déstruction of the specimen tested, the stiffness te
omitted.

If r¢quired by the purchaseryduring loading, the deformation of the sleeper is measured ag
of the load, F., after the(first 1 000 cycles and after every 100 000 cycles for a fati

c,n’

2000 000 cycles.

At least 24 hours after the 2 000 000 cycles, the static and dynamic stiffness tests shall
out|in accordance‘with 5.2.3.1 at a room temperature of (23 £ 5) °C. The sleeper shall be ke
tenperature before the stiffness tests for at least 24 hours.

Aftér the fatigue test, increase the load to failure or maximum deflection of 20 mm of {
(wHichever occurs first) with a speed of between 60 and 120 kN/min.

Th rahortcshall inclhiada:
CFepoertShdherHae:

the stiffness results;
the variation of static and dynamic stiffness (Ak, ) before and after the fatigue test; and

the break load or the load for 20 mm of deflection.

in a ballast

hval test is

formed by applying a sinusoidal load between (0,1 - F, ¢, ) and F_ ¢, , at a frequency, f, ¢f 5 Hz and

: apply the
sinusoidal
rangement
transoms.
for a room

to limit the
Lest report.

F,

» L fat,n"

ts may be

a function
bue test of

be carried
pt at room

he sleeper

a displacement-force diagram according to the test setup as per 5.2.3.1 during the 2 000 000 cycles;

5.2.3.3 Permanent deformation test at the centre section for negative bending moments

The permanent deformation test at the centre section for negative bending moments for
approval test is performed by applying a constant load of F, for a period of 168 hours,

,perm,n

© IS0 2020 - All rights reserved
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leading to the acceptable deflection, whichever is lower. The test arrangement shall be in accordance
with 5.2.1.2 for sleepers, with 5.2.1.5 for bearers and with 5.2.1.7 for transoms. The acceptable
displacement is a function of maintenance policy and shall be defined by the purchaser.

The deformation at the centre of the sleeper is measured before loading, every 24 hours during the loading,
just after removal of the load and every 24 hours after removal of the load during the 168 hour period.

The report

shall include the deformation during the two weeks of the test and the test load applied.

5.2.3.4 Strength test at the centre section for negative bending moments

The strengfh test at the centre section for the design approval test is performed by applying a statie |
maximum deflection of 20 mm of the sleeper with a speed of between 60 and 120 kN/mi

to failure

The maxinj
with 5.2.1.

5.2.4 Te

5241 §

The stiffne
measurem

The test an

The static

specific teperature has been fixed by the purchaser.

NOTE
tolerances 4

Static stiffiess:

Apply a ve
of loading
applied for
applied for

um load is documented in the test report. The strength test shall be carried out inaccordd
D for sleepers, with 5.2.1.5 for bearers and with 5.2.1.7 for transoms.

5t procedures at the centre section for the positive bending moments

tiffness at the centre section

ss test at the centre section for the design approval test is petformed by applying a load v
ent of the deformation of the sleeper and of the bearer.

rangement shall be in accordance with 5.2.1.3 for sleepers and with 5.2.1.6 for bearers.

and dynamic stiffness tests shall be carried out ata room temperature of (23 + 5) °C i

ontrol of room temperature is important to establish an accurate result. Any variation beyond
ffects the result.

rtical force F,, to the actuator. Fhen reduce the force to (0,07 - Fj) and repeat this c
and unloading three more timés with a speed between 60 and 120 kN/min. Maintain
ce (0,07 - F,,), then recordthe displacement as a function of the load whilst increasing
ce to Fq (this loading carresponds to the fifth loading).

oad

nce

vith

f no

set

ycle

the
the

14
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FcO

0,5xF
011 X Frﬂ
0,07 xF
2
3
Key)
1 fifth loading: temporal laps to record the displacement whilst increasing the applied force to F
2 four first loadings: preconditioning
3 time
4 if a dynamic stiffness is measured after the static stiffness test, the force is maintained to 0,07 F
F., | positive reference test load at the centre section of the sleeper
Figure 9 — Loading cycle of static stiffness'negative bending at centre sectioh
Calgulate the static stiffness of fifth loading from the following Formulae (13) and (14):
0,4-F
c,statl — = (13)
’ Ad,;
0,9-F
__'""c0
cstat2 — A d2 (14)
where
Ad, is the variatiol’ of deformation of the sleeper between the loads (0,1 - F.,) and (0,5 | F,);
Ad, is the yariation of deformation of the sleeper between the loads (0,1 - F,,) and F,.
Thq report shall include: Fy, k¢ gtar1r Kestarz @nd a graph showing the deformation of the| sleeper in
funftion ofithe load, F,.
Dynamijc stiffness k. gy51:

Apply a cyclic force of F,

,min [:

0,1 Fyp) to F estq (= 0,5 - Fg) at (5 = 1) Hz for 1 000 cycles. During the

last 100 cycles, record the applied load and the deformation of the sleeper for at least 10 cycles.

©IS

02020 - All rights reserved
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Al Al AB
3
F c,testl ® 4 F ctestl
. 2‘\:42'
¢, min .
1 c,min
Ad, B
Key
A force
B disglacement
C tim¢
a force
b dispglacement
F_ ety Mayimum test load

C

T

cmin Minfmum test load

Ady variption of deformation of the sleeper between the loads
Figure 10 — Low frequency dynamic curves

Calculate the low frequency dynamic stiffness oh-10 cycles recorded from Formula (15):

LF . 1 —F. .

kc aynt =1i. c,testid c,min 15)
0 10 1

where Ad, [is the variation of deformation of the sleeper between the loads, and F yeg1-

Fc,min
The reporf shall include: (0,57 ,), k¢ gyn1 @and a graph showing the deformation of the sleeper as a
function of| the load, F,.

Dynamic stiffness k_ jny:

Apply a cy¢lic foree*of F, i, (= 0,1 - F) to F, oqip (= Feg) at (5 = 1) Hz for 1 000 cycles. During the [last

100 cycles|reeord the applied load and the deformation of the sleeper for at least 10 cycles.

C 1 1 1 £ | H bl 1.0 1 R [ o h ] 1 L1
alcu ate t ITTUOW ITTYUUCTTICY Uy IIdIITIU SUITTIICTSS Ul TU LyLITS TTLUTUTU TTUHIT 'UT TIHTUId (LU J.

1
_ 1 Fc,testZ _Fc,min
kc,dynZ _EZ Adz (16)

10

where Ad, is the variation of deformation of the sleeper between the loads and F_ yegto-

, Fc,min

The report shall include: F, k. 4., and a graph showing the deformation of the sleeper as a function of
the load F,.

16 © IS0 2020 - All rights reserved
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5.2.4.2 Fatigue test and ultimate load at the centre section for positive bending moments

Before the fatigue test at the centre section for positive bending moments, the static and dynamic

stiffness tests shall be carried out in accordance with 5.2.4.1 at a room temperature of (23 *

5) °C.

The test arrangement shall be in accordance with 5.2.1.3 for sleepers and with 5.2.1.6 for bearers.

The tests shall be carried out at a room temperature of (23 + 5) °C if no specific temperature has been

fixed by the purchaser.

NOTE
set

Control of room temperature is important for establishing an accurate result. Any variation beyond

uuuuuuuuuuuuuuuuuuuuuuuuuuuu

The test bending moment and the acceptable displacement, d shall be defined @sla

at,lim

function of

maintenance policy. The testload, F ¢, shall be the lesser of either the test load, F., 61 the 1pad leading

tot
acc

he acceptable displacement. If, during the test, the deflection in the centre of the sleeper ¢
eptable deflection defined by the purchaser, the test shall be stopped.

Inc
box

hse acceptable displacement is exceeded in the test, it is recommended to test the sleeper
according to 5.7.

Thd
per
20

fatigue test at the centre section for negative bending momeiits for design apprd
formed by applying a sinusoidal load between (0,1 - F_ ¢,) and £, at a frequency, f; of 5
0 000 cycles.

If np other test method is defined by the purchaser, the fellowing procedure shall be used
sinysoidal test load for 45 s. After that, wait 90 s with a constant load of 1 kN. Then, apply the
loa:Lagain at the chosen frequency for 45 s. Then wait 90 s without load, etc. The test arrangg
be in accordance with 5.2.1.3. During the fatigue test, the temperature of the sleeper shall
40 9C for a room temperature of (23 £ 5) °C.

If tH
maj

e temperature of the sleeper reaches 40 2C; the waiting time should be increased in order
Kimum temperature. If the waiting timeis‘changed, the value should be documented in the

Tenpperatures above 40 °C can severely-affect the test and therefore the results obtained.
The purchaser may change the fumber of cycles for the fatigue test and/or the test load leve

If t
om

ne purpose of the fatigtietest is destruction of the specimen tested, the stiffness te
tted.

If r¢quired by the purchaser, during loading, the deformation of the sleeper is measured ag
of the load, F,, after the first thousand cycles and after every 100 000 cycles for a fati
2000 000 cycles:

At least 24-heurs after the 2 000 000 cycles, the static and dynamic stiffness tests shall
outlin accordance with 5.2.4.1 at a room temperature of (23 £ 5) °C. The sleeper shall be kg
temperature for at least 24 hours before the stiffness tests.

xceeds the
in a ballast

val test is
Hz and for

: apply the
sinusoidal
bment shall
e less than

to limit the
fest report.

’ Fc,fat'

ts may be

a function
bue test of

be carried
pt at room

If required by the purchaser, after the fatigue test, increase the load to failure or maximum deflection

of 20 mm of the sleeper with a speed between 60 and 120 kKN/min.
The report shall include the following elements:

a graph showing the displacement of the actuator as a function of the load, F,
2000 000 cycles;

the stiffness results;
the variation of static and dynamic stiffness, (Ak ), before and after the fatigue test; and

the break load or the load for 20 mm of deflection.

© IS0 2020 - All rights reserved
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5.2.4.3 Strength test at the centre section for positive bending moments

The strength test at the centre section for the design approval test is performed by applying a static load
to failure or maximum deflection of 20 mm of the sleeper with a speed between 60 and 120 kN/min.

The maximum load is documented in the test report. The strength test shall be carried outin accordance

with 5.2.1.3.
5.2.5 Test procedures at the rail seat

5.2.5.1

CaafE dla 2l N
LUIIIIITOSS dit U1IT 1dll 5Tdt

The stiffness test at the rail seat section for the design approval test is performed by applyinga load at

the rail seqt and measuring the deformation of the sleeper, bearer or transom.

The test a

The static

specific teperature has been fixed by the purchaser.

NOTE
set tolerancps affects the result.

Static stiffiess:

angement shall be in accordance with 5.2.1.1.

nd dynamic stiffness tests shall be carried out at a room temperatuge of (23 + 5) °C if no

ontrol of room temperature is important for establishing an accurate result. Any variation beyond

Apply a vertical force, Fq in the actuator. Then reduce the foree'to (0,07 - F,) and repeat this cycle
of loading jand unloading three more times with a speed between 60 and 120 kN/min. Maintain|the
applied forfce (0,07 - F,;), then record the displacement as;@function of the load whilst increasing|the

applied forpe to F, (this loading corresponds to the fifthoading).

A

i -

0,5xFp -\ NS\

0,1xFf
0,07 x F,

1  fifth loading: temporal laps to record the displacement whilst increasing the applied force to F,,

2 four first loadings: preconditioning
3 time

4 if a dynamic stiffness is measured after the static stiffness test, the force is maintained to 0,07 F,

F,y positive reference test load for the rail seat section

Figure 11 — Loading cycle of static stiffness at rail seat

18
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Calculate the static stiffness of fifth loading from Formulae (17) and (18):

k O (17)
r,statl —
Ad;
0,9-F
. |\
stat2 — (18)
r,sta Adz
where
Ad, is the variation of deformation of the sleeper between the Ioads (0,1 - F}j) and (0,3 - F,);
Ad, is the variation of deformation of the sleeper between the loads (0,1 - F,.j) and.F
Thq report shall include: Fyy, K, stat1 K starz @and a graph showing the deformatjon '6f the sleeper as a
fungtion of the load, F..
Dynamic stiffness ky 4,1:
Apply a cyclic force of F, i, (= 0,1 - F) to Fy o1 (= 0,5 - Fo) at (5 £ 13 Hz for 1 000 cycles. [During the
lasf100 cycles, record the applied load and the deformation of the sleeper for at least 10 cycles.
Al Al B
3 3
Fr testl o 4 Fr,testl /e\ 4’ /N
b
Ad,
24
Fr,min I Fr,min
Ad, B C
Key
A force
B displacement
C time
Fired1 maximum test load
Fimf Aminimum test load
Ady variation of deformation of the sleeper between the loads
Figure 12 — Low frequency dynamic curves
Calculate the low frequency dynamic stiffness on 10 cycles recorded from Formula (19):
_ 1 Fr,testl _Fr,min
TP T v (19)

where Ad, is the variation of deformation of the sleeper between the loads (F,. ;,,) and (F, est1)-

The report shall include: Fy, k. 4,1 and a graph showing the deformation of the sleeper as a function of
the load F..

© IS0 2020 - All rights reserved 19
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Dynamic stiffness k. 4 »:

Apply a cyclic force of F, ., (= 0,1+ F() to F (o5 (5F;o) at (5 + 1) Hz for 1 000 cycles. During the last
100 cycles, record the applied load and the deformatlon of the sleeper at least 10 cycles.

Calculate the low frequency dynamic stiffness on 10 cycles recorded from Formula (20):

1 Fr test2 _Fr min
k =_.2 : . (20)
r,dyn2
10 35 Ad,

where Ad, is the variation of deformation of the sleeper between the loads F, ., and F, 5.
The reporgshall include: F, k, 4., and a graph showing the deformation of the sleeper as a functioln of
the load, F)
5.2.5.2 Hatigue test at the rail seat
Before the|fatigue test at the rail seat section, the static and dynamic stiffness testsare carried oyt in
accordance with 5.2.5.1 at a room temperature of (23 * 5) °C.
The test arfrangement shall be in accordance with 5.2.1.1.
The tests shall be carried out at a room temperature of (23 * 5) °C if no’specific temperature has Heen
fixed by th purchaser.
NOTE ontrol of room temperature is important for establishing'an accurate result. Any variation beyond
set tolerancps affects the result.
The test bending moment and the acceptable displacement, dp,, j;,,,, shall be defined as a functiop of
maintenange policy. The test load, F,¢,,, shall be the lesger of either the test load, F., or the load leading
to the acceptable displacement. If, durmg the test, the'deflection in the centre of the sleeper exceeddthe
acceptable[deflection defined by the purchaser, thé.test shall be stopped.
In case accgptable displacement is exceeded in'the test, it is recommended to test the sleeper in a ballast
box accordfing to 5.7.
The fatigug test at the centre sectionifor negative bending moments for the design approval teg§t is
performed|by applying a sinusoidat lead between (0,1 - F.¢,) and F,¢,, at a frequency, f, of 5 Hz and for
2000 000 gycles.
If no other| test method is defined by the purchaser, the following procedure shall be used: apply|the
sinusoidal |test load for 45yseconds. After that, wait 90 s with a constant load of 1 kN. Then, apply
the sinusoldal load at the-chosen frequency again for 45 s. Then wait 90 s without load, etc. The fest
arrangement shall be\in‘accordance with 5.2.1.1. During the fatigue test, the temperature of the sleeper,
bearer or tfansom-shall be less than 40 °C for a room temperature of (23 + 5) °C.
If the temp
maximum 1

Temperatures above 40 °C can severely affect the test and therefore the results obtained.
The purchaser may change the number of cycles for the fatigue test or/and the test load level, F¢,.

If the purpose of the fatigue test is destruction of the specimen tested, the stiffness tests may be
omitted.

If required by the purchaser, during loading, the deformation of the sleeper is measured as a function
of the load, F, after the first thousand cycles and after every 100 000 cycles for a fatigue test of
2000 000 cycles.
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At least 24 hours after the 2 000 000 cycles, the static and dynamic stiffness tests shall be carried
out in accordance with 5.2.5.1 at a room temperature of (23 * 5) °C. The sleeper shall be kept at room
temperature for at least 24 hours before the stiffness tests.

After the fatigue test, the strength test at the rail seat shall be carried out in accordance with 5.2.5.3.
The testload is increased until k5 - F,o is reached. If d, j;,, is reached before, the test may be stopped.

The report shall include the following elements:

— a graph showing the displacement of the actuator as a function of the load, F,, during the
2000 000 cycles;

— |the stiffness results;
— |the variation of static and dynamic stiffness (Ak,) before and after the fatigue test},and

— |the results of the strength test at the rail seat.

5.2/5.3 Strength at the rail seat

The strength test at the rail seat section for the design approval test iSperformed by applying a load at
the[rail seat and by measuring the deformations of the sleeper, bearer or transom.

The test arrangement is shown in 5.2.1.1.

The load factors k;¢ and k, shall be defined for the exceptional and the accidental test load|levels, and
thelupper limit values dy j;,, and dyg;,,, shall be defined‘fer the deformations related to the ¢xceptional
and| the accidental load levels.

Thetest load is increased until (k, - Fy() is reached. If d, j;,,, is reached before, the test may e stopped.
The load shall be applied with a speed of between 60 and 120 kKN/min.

Thd test report shall include the following‘deformation: d at load level F, d; at load leve]| (ki * F.(),
and d,, at load level (k, - F,() if the testload has been increased up to this level. The test neport shall
alsq include the vertical loads related to deformations dgy;,,, and dy;y,, if the test has been|stopped at
thiq deformation.

5.3| Tests with geometric-ballast plate (GBP) or with flat plate (FP) at rail seat

5.3/1 Stiffness with-GBP or with FP at rail seat

The static and lowfrequency dynamic vertical stiffness (and bedding modulus) of a polymerid composite
slegper or bearerrwith GBP may be measured in accordance with Annex A and Annex B.

The staticand low frequency dynamic vertical stiffness (and bedding modulus) of a polymerid composite
slegperoyr bearer with FP may be measured in accordance with Annex C.

+Hz—tatid optional

Th | £ | 3 g3 L€ L dladd: P2 | A d o+ (O
CTOWTITCHUCTIC y Oy TIa I C - S TITTIIC S5 (aTa O CUUTIT S IO TUTa S 15 T asur T at (o

frequency tests at [10 = 1] Hz, [20 + 2] Hz and [30 * 3] Hz).

5.3.2 Compression test with GBP or with FP at rail seat

The compression test at the rail seat section for the design approval test is performed by applying a
load at the rail seat and by measuring the deformation of the sleeper, bearer or transom.

The test arrangement is shown in Annex B, Figure B.1.

Load factors k¢ and k, shall be defined for the exceptional and the accidental test load levels related to
the exceptional and the accidental load level.
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The test load is increased until k, - F,( is reached. The load shall be applied with a speed of between
60 and 120 kN/min.

The test report shall include the following deformations: d. at load level F, d;. at load level (k- F,(),
and d,. atload level k, - F.

5.4 Thermal expansion

5.4.1 Principle

The objectfveof thistestisto define tie Hmear thermat expansion coefficient of the steeper; bearar or

transom.

5.4.2 Apparatus

5.4.2.1 (limatic chamber

A section ¢f sleeper, bearer or transom (see 5.4.2.2) shall be placed in a climatic chamber and|the

temperatufes shall be varied between -20 °C and 40 °C with forced air circulation.

The climatjc chamber shall be calibrated to an accuracy of +3 °C for the temperature of -20 °C and|the

temperatufe of 40 °C.

5.4.2.2 Thermal sensor

The tempdrature in the climatic chamber is measured with an independent thermal sensor td an

accuracy of 0,2 °C.

5.4.2.3 Testspecimen

Dimensiong of the test specimen: an element oflsleeper, bearer or transom at (800 + 50) mm in lerjgth

with the fyll cross section of the sleeper, bearer or transom. The sleeper, bearer or transom is to bg cut

in such a way as to conserve the symmetry-of the complete sleeper, bearer or transom (central paft of

the sleeper| or bearer).

Reference points shall be placed ¢nsthe sleeper, bearer or transom at (500 + 10) mm centred on|the

sample, on|the top and on the bgttom of the sample.

5.4.2.4 Ipstruments for.the control of dimensions

The instruments used-shall be capable of measuring the length of the test object according to|the

controlled [dimensions:

— within/ £0,20'mm for a theoretically linear thermal expansion coefficient of at least 120 - 10-¢ KJ1;

— within—=+6;10—mmmfor atheoreticatty Himrearthermmat—expamnsionr coefficientof betweemr66—and
120 - 10-6 K-1;

— within #0,05 mm for a theoretically linear thermal expansion coefficient between 30 and
60 - 1076 K1;

— within 0,02 mm for a theoretically linear thermal expansion coefficient of between 12 and
30-10-¢K1; and

— within 0,01 mm for a theoretically linear thermal expansion coefficient of between 6 and
12-10-6 K1
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5.4.3 Procedure

Step 1: The test specimen is placed in the climatic chamber at (-20 * 3) °C on a surface allowing the free
movement of the sample for 24 hours. During this 24-hour period, the temperature is measured. The
average temperature over the last of the 24 hours is written Tj.

Step 2: After the 24 hours, the lengths of test specimen Ly, and Ly, (see Figure 13) are measured at
temperature T;.
i : I

2100 mm Ly 2100,mm

Ly |length measured on the opposite side of top of sleeper, bearer or transom
Ly |length measured on the top of the sleeper, bearer or transom

Figure 13 — Points of measurement on element of sleeper, bearer or transom

Step 3: The temperature of the climatic chamber incréases up to temperature (T; + 60 °C). The
temperature (T; + 60 °C) is maintained for 24 hours and-the test object is placed on a surfage allowing
for the free movement of the sample. The temperatéire is measured throughout the 24 hours. The
avefage temperature over the last hour is written 7’:

Step 4: After 24 hours, the lengths of test specimen Ly, and Ly, (see Figure 13) are mdasured for
temperature T,.

Step 5: The temperature of the climaticchamber decreases to (-20 + 3) °C. The temperature (-20 + 3) °C
is maintained for 24 hours and the test object is placed on a surface allowing the free movement of the
sanjple. The temperature is measured throughout the 24 hours. The average temperature oyer the last
houlr is written T5.

Step 6: After the 24 hours, the lengths of test specimen L3 and Ly (see Figure 13) are mjeasured at
temperature Tj.

Step 7: The temperature of the climatic chamber increases up to (T3 + 60) °C. The tgmperature
(T3|+ 60 °C) is giaintained for 24 hours and the test object is placed on a surface allowipg the free
moyement of ‘the sample. The temperature is measured throughout the 24 hours. The average
temperatureover the last hour is written 7.

Step 8\After 24 hours, the lengths of test specimen Ly, and Ly, (see Figure 13) are mrasured at
température T,.

Calculate the linear thermal expansion coefficient a as per Formula (21):

1[ Lyy—Lpy N Lpy—Lpg ]inK-l (21)

) Ly (T,-T,) Ly (Ty-T3)
The report shall include the following elements:
— all the lengths measured (Lyq, L1y, L3, Lras Lo, Loz, Loz and Lg,);
— all the temperatures measured (T, T,, T3 and T});

— the temperature curves;
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— the photos of the test equipment;

— the linear thermal expansion coefficient ar,, and oy perom:-
5.5 Interface between the rail and the sleeper
5.5.1 Permanent deformation of screw/insert as a function of temperature

5.5.1.1 General

This test isjapplied to the fastening system elements that are embedded or fixed into the sleeper, bearer
or transon.

For insertq designed to take rail spikes or screw spikes, the load shall be applied via a neminal-dgpth
screwed rail spike or lag bolts. For elements such as direct fastenings or baseplates mgulded in|the
sleeper or lowel, the load shall be applied via the fastening system.

5.5.1.2 Apparatus

5.5.1.2.1 | Climatic chamber

The climatlic chamber shall accept a sleeper, bearer or transom seghient length of 300 mm and be
capable of femperature adjustment between -30 °C and 60 °C.

The climatjc chamber shall be calibrated to an accuracy of +3 °G.for the temperatures -25 °C and 52 °C.

5.5.1.2.2 | Element of sleeper

The test is| performed on a first-level fastening element within a sleeper, bearer or transom segnfent
(for examplle, inserts, dowels in the sleepers) of at least 300 mm in length (for positioning of the scfew,
dowel or insert, see Figure 14). The fastening élement is tensioned by spring washers at 60 kN divided
by the nuniber of fastening points or rail fastening system inserts. The set of spring washers shalll be
calibrated |py the laboratory with the apprepriated procedure. Dimension "u" is measured over three
points spaged at regular intervals arouitd the washer circumference after the load has been appliedl by

the spring washers (see Figure 15).
4150 mm

3 2 1

Key

1 polymeric composite sleeper, bearer or transom

2 position of screw, dowel or insert depending on the fastening system
3  position of the cut

Figure 14 — Example of segment of sleeper, bearer or transom

The stiffness of the spring washer assembly, measured during the pre-calibration, shall be communicated
in the report. The spring washer assembly shall have a stiffness of between 10 and 25 kN/mm.

24 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=fc0da53bf1cd9a64550c7b8b4bdc3026

ISO 12856-2:2020(E)

For example, for a rail fastening system held in place by four rail screws, the vertical load, F, applied on
a selected screw is 15 kN.

TF

Key

Ul s W N

o =

5.5

The
sev

NOTI

4

sleeper segment, including baseplate (if used)
spring washers

screw under test

insert or dowel (if present);

steel cup with minimum thickness of 5 mm: @80 nim for direct fastening in contact the polymeric
sample or 110 mm for fastening with baseplatédn contact the polymeric composite sample

dimension u
vertical load

Figure 15 — Example of cyclic test - test rig (mounted with insert and screw

1.3 Procedure

test arrangement.shall be set up in a ventilated and thermal-controlled chamber and p
bn temperature=humidity cycles, as defined in Figure 16.

E The 52-°C test temperature has been defined based on temperature measurements at th

samjple polyiep materials exposed to solar radiation.

Composite

ut through

e surface of
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90 %

BN

90 %

52

18 24

O\

36

Key

t time in
T  chambg
A testcyd
% relativg
B norelaf
On comple
value is djg
measurem
The report
— theva
— the cre
— the re

-25

hours

r temperature in degrees Celsius

le

humidity in the chamber

ive humidity requirement between 12 and 30 hours

Figure 16 — Creep test - Test.Cycles

Lion of the test, creep shall be measured at least'24 h after the 7 climatic cycles. The cy
bfined as the increase of the mean value of*the "u" dimension determined at the tk
ent points spaced at regular intervals arouhd the cup circumference.

shall include the following items:

non

riation of dimension "u" measurédjat three points;
ep value (the mean variation\in the "u" dimension);

bult of the check for cracking around the fastening element using a micrometer accu

enough to detect a 0,01 mmi crack before and after the test.

5.5.2 Fa

Fastening s
standards.

stening system

ystem design approval tests, if required, shall take into account relevant national or regi

eep
ree

"ate

nal

the

The fastentng test method for effect of repeated loading shall be carried out in conjunction with
polymeric fomposite sleeper, bearer or transom.

For Europe, design approval tests can be defined by the purchaser according to EN 13481-3 or EN 13481-
7 or EN 13481-5. For Japan, design approval tests can be defined by the purchaser according to [20]. For

China, desi

gn approval tests can be defined by the purchaser according to [21] or [22].

Upon completion of the fastening system fatigue test according to EN 13146-4, the sleeper, bearer or
transom material surrounding the fastening system should not show signs of damage (no significant
cracking, deformation or permanent sag of the rail seat section). Furthermore, the variation of position
of the baseplate on the sleeper, bearer or transom should be measured and documented.
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3 Electrical resistance

Electrical resistance design approval tests, if required, shall be carried out taking into account relevant
national or regional standards.

For Europe, if the user requires the fastening system to provide electrical insulation this should be not
less than 5 k() when measured in accordance with EN 13146-5.

For Japan, design approval tests can be defined by the purchaser according to [20]. The user may specify
a higher value for use with certain track circuits. For China, design approval tests can be defined by the
purchaser according to TB/T 3396.5. The user may specify a higher value for use with certain track

cird

5.5

Pro
reld

For
10.
con
in €
2a
da

by 1
acc

5.6

Sled
flog
per
the
pro

NOTI
ISO

5.7
If a

ui1ts.

4  Screw, spike, cast-in and glued-in fastening components

pf load test for pull-out design approval tests, if required, shall be carried out’taking ir
vant national or regional standards.

Europe, a vertical load test should be performed using the procedure described in
Three sleepers (bearers or transoms) should be selected for the-test and one cast-in
ponent in each sleeper, bearer or transom shall be subjected to\the test. The proof Id
ach test shall be 30 kN for a fastening system with baseplaté)and with 4 screws and
chorages per system - direct fastening system. Followingthe test there shall be no ¢
age to the fastening component or the sleeper, bearer or'transom or supporting element
It in a loss of integrity or durability of the system. FotrJapan, design approval tests can
he purchaser according to [20]. For China, design approval tests can be defined by the
rding to TB/T 3396.7.

Fire

pers, bearers and transoms exposed td fire (for example, installed in tunnels) shall be
ring material separated from each éther by mineral content (ballast or concrete). Aj
formance and test arrangements-shall be specified by the purchaser and tested in order

pagation of fire in track.

E
21367.

See the following standards for the conception of the test arrangement: ISO 11925-2, ISO|

System Test

bea

by tlhe purehaser.
Foaldse7 2 Py should be used for one sleeper (see ISO 12856-3).

Cceptable displacement is exceeded during the fatigue tests, the polymeric composite s
er may.betested in a ballast box in accordance with Annex D. The test load F} ), shall

to account

EN 13146-
br glued-in
ad applied
60 kN for
vidence of
that could
be defined
purchaser

treated as
such, fire
Fo evaluate

ignitability of the sleepers, bearers and transoms, the toxicity, the opacity of the smoke and the

5659-2 and

leeper and
be defined
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Annex A
(informative)

Geometric ballast plate (GBP)

A.1 Desjgs

The design

The geners

A.2 Mat

an nffhe GBR

T-OUT-CIY

erial of GBP

of the GBP should be in accordance with Figures B.1 and B.2.

| tolerances are given in ISO 2768 (all parts).

The steel npaterial is 1.4301, as defined in the EN 10027 series.
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Dimensions in millimetres

40
C-C 2 | 2 20l 21 2 2l 21 2 e 20 21 20 A 21 21, 2
D
A
40
B-B 2 AN AN A AN AN AN AN S AN AN AN S A R AR Y
E
n
j
/4005 |A| H £7]0.,05]
A-A 40 21 46 29 b6 [ b b6 29 46 21
Ra 16 / / /
E
[¥g}
S v <
M m
Q- : I
j i L /] i @
S / Ra'16 [7]0,05
Key
A-A| section of the inner big pyramids
B-B| section of the inner small pyramids between the inner big pyramids
C-C| section of the outersmall pyramids
Figure A.1 — Drawing of GBP
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D Mm1:1 E Mm1:1 F M1:1
L6
21 21 Ra 16 315 ,
s Ralb Ra 16 %7 o 13,15
11,84 (|75 L1 || 1215 N 11,19
~.1:0,59 % N 1063 e y
Y | LN | O = N "
J =Y Ty TSy e -y

Key

D detail of the outer small pyramids

E detail of the inner small pyramids between the inner big pyramids
F  detail of the inner bigpyramids

1 original reference of GBP drawing (SK 899 - sequential number)

Figure A.2 — Technical drawing and representation of GBP

30 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=fc0da53bf1cd9a64550c7b8b4bdc3026

ISO 12856-2:2020(E)

Annex B
(informative)

Test procedures for stiffness measurement of polymeric

composite sleeper or bearer with GBP

B.]I General

Thip test measures the stiffness and bedding modulus of polymeric composite sleepers

wit

NOT

B.2

B.2

A fi
dis

B.2

B.2
con

B.2
The

included in force F.

For
sur

modlulus. Surface A shall be measured.

B.2

See

h GBP.

E The result of this test is used to calculate the rail seat load. See ISO 12856-1.

Static test procedure

.1 Principle

lacement is measured.

.2 Apparatus

2.1 Controlled temperature test area;’\in which the area of the laboratory where
ducted should be maintained at (23 * 5)°C.
2.2 GBP

GBP (see Annex A for details) is connected with the actuator and therefore the effect d

the stiffness test with sleeper, part of the surface of GBP is used. This surface A is th¢
face between the @olymeric composite sleeper and the GBP for measurement of tf

2.3 Articulated support

Figuré&Brl.

or bearers

rce is applied in a normal manner to the test polymeric composite sleeper or bearer and the

the test is

f weight is

b projected
le bedding

B.2

See

2.4 Slope taking-up wedge

Figure B.1.

B.2.2.5 Actuator, capable of applying a pressure of 0,5 x Q.-

B.2.2.6 Displacement measuring instruments

Instruments conforming to ISO 9513:2012/Cor 1:2013, Table 2, class 1 shall be used. When non-contact
instruments are used, they shall be calibrated to ensure the accuracy of measurement meets the
following requirements.

The instruments shall be capable of measuring the vertical displacement within +0,01 mm.

©IS
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B.2.2.7 Force measuring instruments, conforming to ISO 7500-1, class 2 over the required range
of force.

B.2.2.8 Recording equipment, to make a digital recording and printout of the displacement and
applied force.

3 F 7 8

| A
6 5 | 5 6
2 | 2

1 / ! L/2 L/2
|
l LE |
| |
Key

1 rigid support

2 articuldted support and steel plate (minimum length: bottom width of the sleeper at the rail seat +20 mm,
width: {40 + 1 mm, thickness: minimum 12 mm and minimum hardnéss Brinell: HBW > 240)

GBP (g¢ometric ballast plate) (see Annex A for details) fixed to actuator in contact with the sleeper or bearer
polymejric composite sleeper or bearer with baseplates (if the baseplate is used)
standatd rail pad as defined by the purchaser

N U1 B W

steel tapered packing compensating the inclination of thé’rail seat (minimum length: length of the standard
rail pad +20 mm, width: 140 + 1 mm (this width can be\reduced in line with the real width of the rail
foot us¢d in track), thickness: minimum 12 mm andminimum hardness Brinell: HBW > 240) if necessary
resilient pad (minimum length: bottom width df the sleeper at the rail seat + 20 mm, width: 140 *1% mm,
thickness: 15 *2 mm and static bedding modulus: static secant bedding modulus measured between

0,3 MP4 and 2 MPa: 1 < C <4 N/mm3)

8 bar fixihg maintained by two threaded rods M24 with nuts tightened between 10 Nm and 15 Nm

L. design flistance between centre-lines of the rail seat

C

NOTE An example of articilated support is shown in the EN 13230-2:2016, Annex A orin JIS E 1203.

Figure B.1 — Test setup and loading

B.2.3 Procedure

The flatneSs—of-thetestarea (u 0SS vvidth) ts—controted—with—=a——str aisht rtterof 3660—mm (uliuiu um
length). The maximum deviation shall be less than 0,2 mm in order to accept the sleeper head for
stiffness test.

All components (polymeric composite sleeper or bearer, GBP, rail pad, slope taking-up wedge and
articulated support) shall be at a temperature of (23 + 5) °C prior to starting the test. Place the test
set-up in the following sequence: flat rigid horizontal base, articulated support, slope taking-up wedge,
standard rail pad defined by the customer, polymeric composite sleeper or bearer, GBP fixed to actuator
(where the centre of the plate coincides with the theoretical crossing point between the sleeper centre
line and the rail centre line with a tolerance of position +3 mm) as shown in Figure B.1.

Locate four independent instruments to measure the displacement between the GBP and the top of the
sleeper or baseplate. The other extremity of the sleeper is maintained as shown in Figure B.1. If the
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displacement measured by any of the instruments differs from the average displacement by 220 % of the
maximum displacement, repeat the loading cycle ensuring that the force is applied centrally to the pad.

Table B.1 — Load for static and low frequency dynamic stiffness and bedding modulus
Fmin Ftest Fmax
kN kN kN
0,3x0,4%Q,,m
0, 1><Ftest 2% 2><Ftest
P
Apply a force, F,,, through a spherical seating in the actuator (where the centre of GBP coifcides with
theaxis of load), as specified in Table B.1. Then reduce the force to 0,7 F,;, as specified ip Table B.1
and| repeat this cycle of loading and unloading three more times with a rate of préssure ppplication
of 0,01 + 0,001 N/mm?2s. Maintain the applied force (0,7 F,,;,), then record the displacenjent whilst
inceasing the applied force to F,,, (see Figure B.2).
A 1
Fmax R N Y — LK T T T T —— I~
test [ ) T "\ T T X" T TN T T AN T AT T/ B
4
F 4 N A <y I U E— Y A
min
07F |- ——=— VvV __~__ v\ £ N N S
min
2
3
Key
t [time
2  |Fifth loading: temporal laps(tojrecord the displacement whilst increasing the applied force to F,,,
b |Four first loadings: preconditioning.
¢ |Ifa dynamic stiffnessiismeasured after the static stiffness test, the force is maintained at 0,7 F;;,,
Figure B.2 — Loading cycle of stiffness measurement
Calgulate the static stiffness and static bedding modulus of loading cycles using Formulae (B.1]) and (B.2):
F_.-F_.
=_test  min ffifth loading cycle) (B.1)
Stdl d _d ] < (=] 7
test min
_ Ecest _Fmin . .
Coat =77 +— (of fifth loading cycle) (B.2)
(dtest _dmin )
where
d,i, Istheaverage displacement of all sensors when the applied force is increased from F; ;;
dies; 1s the average displacement of all sensors when the applied force is increased from F,;
A is the projected area between the polymeric composite sleeper or bearer and the GBP.
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Frox—Foin |
k. ax :dmaxfml_n (of fifth loading cycle) (B.3)
max min
Finax —Fin . .
Crax = (of fifth loading cycle) (B.4)
(dmax _dmin

where d, ., is the average displacement of all sensors when the applied force is increased from F,,,.

B.2.4 Testreport

The test reltyort shall include at least the following information:
a) reference to this document, i.e. ISO 12856-2;

b) name gnd address of the laboratory performing the test;

c) date of test performed;

d) name, designation and description of the test specimens;
e) originjof the test specimens;

f) load dé¢flection curve (if requested by purchaser);

g) value ¢f 4;
F,

max’

F

test

h) values|of F,

min’ d al’ld dtest;

min
i) static stiffness of each polymeric composite sleeper or bearer tested;

j) staticpedding modulus of each polymeric compasite sleeper or bearer tested;
k) planarjity of polymeric composite sleeper oribéarer in contact with GBP;

1) any deviations from the test procedures;

m) any unjusual features observed.

B.3 Low frequency dynanmiic test procedure

B.3.1 Principle
This methqd is valid for-one frequency in the range (2 - 30) Hz.

A cyclic forjce is applied, normal to the test pad of the sleeper, through an actuator at a single specified
frequency [or/if'a general value of low frequency dynamic stiffness is required, at three consfant
frequenciep.“The resulting maximum and minimum displacements of the surface of the pad |are
measured at the maximum and minimum forces.

B.3.2 Apparatus

B.3.2.1 General
The following equipment used for the static test is also used in this test:

a) controlled temperature test area (see B.2.2.1);

b) GBP (geometric ballast plate) (see B.2.2.2);

c) articulated support (see B.2.2.3) and slope taking-up wedge (see B.2.2.4).
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