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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).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex]
expression
the World

WWW.iS0.0

s drawn to the possibility that some of the elements of this document may.be the subjeq
ts. ISO shall not be held responsible for identifying any or all such paténtrights. Detail
rights identified during the development of the document will be in the Ihtroduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT),
Fg/iso/foreword.html.

This docun
SC 1, Infras

A list of all

Any feedbs
complete i

hent was prepared by Technical Committee IS0/ TC 269, Railway applications, Subcommi
tructure.

parts in the ISO 22074 series can bexfound on the ISO website.

ck or questions on this document should be directed to the user’s national standards bod
sting of these bodies can be found at www.iso.org/members.html.

are
the
the

t of
s of
| /or

not

And
to
see

[tee

y. A

© IS0 2022 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=dbba0c98f53a68f14f6252a84228bbf6

IS0 22074-8:2022(E)

Introduction

This document brings together test methods for measuring the stiffness of pads and fastening
assemblies under static and low-frequency dynamic loading.

No method for testing at frequencies above 30 Hz is included. Methods for assessing stiffness at higher
frequencies can be found in other standards, including EN 15461 and EN 17495.

© IS0 2022 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 22074-8:2022(E)

Railway infrastructure — Rail fastening systems —

Part 8:
Test method for vertical stiffness

1 [Scope

Thif document specifies laboratory test procedures to determine the static and low-frequen¢y dynamic
stiffness of rail pads, baseplate pads and complete rail fastening assemblies.

2 |Normative references

The following documents are referred to in the text in such a way that' some or all of their content
conptitutes requirements of this document. For dated references,, only the edition cited dpplies. For
undated references, the latest edition of the referenced document (ificluding any amendmengs) applies.
[S0|7500-1:2018, Metallic materials — Calibration and verificdtion of static uniaxial testing machines —
Part 1: Tension/compression testing machines — Calibration.ahd verification of the force-measuling system
[S0|9513:2012, Metallic materials — Calibration of extensemeter systems used in uniaxial testing
[SO|22074-1, Railway infrastructure — Rail fastening'systems — Part 1: Vocabulary

3 |Terms and definitions

For|the purposes of this document, the terms and definitions given in ISO 22074-1 and the following
applly.

[SOland [EC maintain terminolegy databases for use in standardization at the following addgesses:

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

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

3.1

static stiffness

forde requir€d to cause a unit displacement of a pad or a rail fastening assembly with the Igad applied
slowly enough to avoid all significant loading rate effects

3.2

low=fr equency d_y namie-stiffness

force required to cause a unit displacement of a pad or a rail fastening assembly with a cyclic load
applied at a frequency and force amplitude representative of the loading in railway track associated
with passing wheels or bogies

©IS
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4 Symbols

Fspmax ~ Teference force applied to pad in measurement of static stiffness of pad, in kN

Fspq lower limit of force for determining the static secant stiffness of a pad, in kN (approximately
equal to the clamping force expected in a fastening system)

Fsp, upper limit of force for determining the static secant stiffness of a pad, in kN

ksp static stiffness of pad, in MN/m

dspq pertical displacement of pad with force Fgpq applied, in mm

dsp, pertical displacement of pad with force Fgp, applied, in mm

Firpmax  Teference force for measurement of low-frequency dynamic stiffness of pad, iny)KN

Flppq ower limit of force for determining the low-frequency dynamic stiffness gfjpad, in kN (appfox-
mately equal to the clamping force expected in a fastening system)

Fippo ipper limit of force for determining the low-frequency dynamic stiffness of pad, in kN

d; pp1 yertical displacement of pad with force F; pp; applied in mm

d; pp2 pertical displacement of pad with force F pp, applied in mim

firp ‘requency of measurement of low-frequency measurement dynamic stiffness of pad, in H

Ky pps ow-frequency dynamic stiffness of pad at a specific frequency, in MN/m

Fspmax reference force for measurement of static stiffness of assembly, in kN

ks btatic stiffness of assembly, in MN/m

dspaq Pertical displacement of rail with force Fg,; applied, in mm

dspr pertical displacement of raikwith force F,, applied, in mm

Fsaq ower limit of force for determining the static secant stiffness of assembly, in kN

Fspo ipper limit of force for determining the static secant stiffness of assembly = 0,8 Fgp ), it KN

kipa ow-frequeney.dynamic stiffness of assembly, in MN/m

Flra1 ower limitof force for determining the low-frequency dynamic stiffness of assembly, in kN

Firan pperilimit of force for determining the low-frequency dynamic stiffness of assembly, in kN

Flramax T€IETence force for measurement of Jow-Irequency dynamic stifiness of assembly, In KN

di a1 vertical displacement of rail in measurement of low-frequency dynamic stiffness of assembly
for force Fj psq, in mm

dira2 vertical displacement of rail in measurement of low-frequency dynamic stiffness of assembly

for force F|py,, in mm

5 Verification of calibration

The static calibration of actuators shall be verified in accordance with ISO 7500-1 using equipment
having traceability to European or International Standards using the International System of Units (SI).

© IS0 2022 - All rights reserved
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The calibration of displacement-measuring instruments shall be in accordance with ISO 9513.

6 Test procedures for pads

6.1 Static test procedure for pads

6.1.1 Principle

A force is applied normal to the test pad and the displacement is measured.

6.1)2 Apparatus

6.1)2.1 Controlled temperature test area, area of the laboratory where theCtest is [conducted,

maintained at (25 = 5) °C.

Where pads are to be used at other ambient temperatures, additional tests’shall be perfprmed in a

tenperature-controlled chamber, if required by the purchaser, at gne ‘or more of thq following

temperatures: (=30 * 3) °C, (=20 £ 3) °C, (-10 £ 3) °C, (0 £ 3) °C and (50-%+)3) °C.

Additional test temperatures may be agreed between the manufacturer and the purchaser.

6.1{2.2 Metal plate, rigid, larger than the load distribution/plate.

6.1)2.3 Load distribution plate, rectangular upper load distribution, made from mefal 10 mm

mirfimum thickness, with smooth, rounded edges, such that the load distribution plate does ]ﬁOt damage

thepad under test. The dimensions of the plate depend on the type of pad being tested as follows:

— |Rail pads: the same width as the foot of the rail used for the repeated loading test (see ISP 22074-4)
and a length of 210 mm. Alternatively,-a short length of rail, at least 210 mm long, mpy be used
instead of the upper load distribution plate and upper metal plate.

— |Baseplate pads: the same width'and length as the maximum rectangular area within the|part of the
baseplate transmitting theload to the pad in the fastening assembly.

When the pad is supported in use over a limited area, a lower load distribution plate, K the same

dimensions as the part ¢f'the pad which would be actively supported in the fastening assenpbly, is also

reqpired.

NOTE1 For test$on continuous pads used in slab track a length of pad of 150 mm is used.

NOTE 2  If thefmetal plate described in 6.1.2.2 matches the size of the upper load distribution plate, the load

distributionplate can be omitted.

6.1)24, " Abrasive cloth, with grit size P120 to P400 (ISO 6344-1) in unworn condition, the limensions

of e n T :

6.1.2.5 Actuator capable of applying a force of (Fsp,,., + 10 %) kN through a spherical seating.

NOTE

6.1.

a)
b)

©IS

Typically, the maximum force is 120 kN.

2.6 Displacement-measuring instruments

If contacting displacement-measuring instruments are used, they shall conform with ISO 9513.

If non-contacting displacement-measuring instruments are used, they shall be calibrated to ensure
that they can measure the displacement of the metal plate relative to the base as required in 6.1.3.

02022 - All rights reserved
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The instru

ments shall be capable of measuring displacements as follows:

for pads with a declared stiffness < 100 MN/m, displacement measurement within +0,02 mm;

— for pads with a declared stiffness > 100 MN/m, displacement measurement within +0,01 mm.

6.1.2.7 Force measuring instruments conforming with ISO 7500-1:2018, Class 1 over the required

range of fo

rce.

6.1.2.8 Recording equipment, to make a digital recording and print out of the displacement and

applied fo
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bcedure

hents and equipment used shall be kept at a temperature of (25 * 5) °C oervanother
Fe (see 6.1.2.1) for at least 16 h prior to starting the test. Place the test set-Gp on a flat, r
base, which supports the whole area of the pad, in the following sequernide:’base, lower
Ih plate (if necessary), abrasive cloth (abrasive side up), pad, abrasive leloth (abrasive
er load distribution plate, metal plate as shown in Figure 1.

load distribution plates are located on the active area of the\pad. Locate at least t}
1t instruments to measure the displacement of the metal pldte at equal intervals around
bf the plate.

Fce, Fspnaw With a rate of application (120 + 10) kN/mtin as specified in the performg
hts for the type of track for which the pad is intended:

erformance requirements are set out in other standards.

force to the minimum value, Fgp,, and repeatthis cycle of loading and unloading twice m|
e applied force from Fgp; to Fgp, .., recarding the displacement while increasing the forg
cle.

hcement measured by any of the instruments differs from the average displacement by =2
imum displacement, repeatthe loading cycle, ensuring that the force is applied centr
Calculate the static stiffpess, kgp, in MN/m from Formula (1), where dgp; and dgp, are
nts associated with theapplied forces Fgp; and Fgp,.

sp2 —Fsp1
sp2 —dsp1
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6.1
The

metal plate with vertical load applied as indicated by downward arrow
upper load distribution plate (if necessary)

pad to be tested

abrasive cloth

lower load distribution plate (if necessary)

base

Figure 1 — Test arrangement for pads

4 Testreport

test report shall include at least.the following information:
areference to this document\(i.e. ISO 22074-8:2022);
name and address of the laboratory performing the test;
date test performed;

name, designation and description of the pads tested;
origin of the-test specimens;

intended use of the pad tested;

configuration of the load distribution plates used in the test;

k)

temperature at which the test was performed;
values of Fgp; and Fgp,;
arepresentative load-deflection curve;

static stiffness of the pads tested.

© IS0 2022 - All rights reserved
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6.2 Low

6.2.1 Ge

-frequency dynamic test procedure for pads

neral

This method is valid for frequencies in the range (3 to 30) Hz.

NOTE

unsuitable for this test procedure at the higher frequencies in this range.

6.2.2 Principle

Some standard servo-hydraulic actuators and associated control and measuring systems can be

A cyclic fofce is applied, normal to the pad, through an actuator at a single specified frequency)qr, if
a general YValue of low-frequency dynamic stiffness is required, at three constant frequencies. [The
resulting dlisplacements of the surface of the pad are measured at the maximum and minimunyforces.
6.2.3 Apparatus

6.2.3.1 C(Controlled temperature test area, as per 6.1.2.1.

6.2.3.2 Metal plate, as per 6.1.2.2.

6.2.3.3 Load distribution plate, as per 6.1.2.3.

6.2.3.4 Abrasive cloth, as per 6.1.2.4.

6.2.3.5 Actuator, capable of applying a force of (F| gppa0+ 10 %) kN at the required test frequencies.
6.2.3.6 Displacement-measuring instruments,asper 6.1.2.6.

6.2.3.7 Force-measuring instruments, conforming with ISO 7500-1:2018, Class 1 over the required
range of fofce and capable of measurement.at a minimum of 20 samples per cycle.

6.2.3.8 Recording equipment, ta make a digital recording and print out of the displacement pnd
applied forfe at the required test frequencies with a sampling frequency of at least 20 times the loading
frequency.

6.2.4 Prpcedure

All components and-.equipment used shall be kept at a temperature of (25 * 5) °C or another fest
temperatufe (see 6.1/2.1) for at least 16 h prior to starting the test. Place the test set-up on a flat, rigid,
horizontal [basejijwhich will support the whole area of the pad, in the following sequence: base, lower
load distripution plate (if necessary), abrasive cloth (abrasive side up), pad, abrasive cloth (abragive
side downluppertoad-distributionplatemetal plateasshownin o

Ensure the load distribution plates are located on the active area of the pad. Locate at least three
independent instruments to measure the displacement of the metal plate at equal intervals around the
perimeter of the plate.

Obtain the specified value of F| gp ., from the performance requirements for the type of track for which
the pad is intended.

Apply a cyclic force of Fy ppq to F| gp,, where Fjppy = 0,8 Fj pp., at the required test frequency +1 Hz.
NOTE Performance requirements and required test frequencies are set out in other standards.

If no test frequency is defined, the test shall be carried out at (5 + 1) Hz.

© IS0 2022 - All rights reserved
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After a minimum of 1 000 cycles, but not more than 2 000 cycles, at each frequency, record the applied
load and the metal plate displacement at a minimum of 20 samples per cycle for at least 10 cycles and
record the maximum and minimum displacements d| pp, and d pp; at each frequency. If the displacement
measured by any of the three 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.
Calculate the dynamic stiffness, k; gpr, in MN/m using Formula (2).

Firp2 —FLrp1
e (2)

[
LFPf
dypp2 —dyipp1

6.2]5 Testreport

The test report shall include at least the following information:
a) |areference to this document (i.e. ISO 22074-8:2022);

b) [name and address of the laboratory performing the test;

c) |date test performed;

d) |name, designation and description of the pads tested;

e) |origin of the test specimens;

f) |intended use of pad tested;

g) |configuration of the load distribution plates used in the test;
h) |temperature at which the test was performed;

i) [values of Fjgp; and F|ppo;

j) |arepresentative load-deflection curve;

k) |dynamic stiffness of the pads tested and the frequency at which tests were conducted.

7 |Test procedures forComplete rail fastening assemblies
7.1 Static test proeedure for fastening assemblies

7.1]1 Principle

A fqrce is applied to the centre line of the rail head, perpendicular to the datum surface (ay defined in
1S0|22074=1),"above the longitudinal centre line of the rail support. The resulting displacen]ents of the
raillareimeasured.

7.1.2 Apparatus
7.1.2.1 Controlled temperature test area, as per 6.1.2.1.
7.1.2.2 Actuator, capable of applying a force of (Fgp .. + 10 %) kN.

7.1.2.3 Displacement-measuring instruments

a) Ifcontacting displacement-measuring instruments are used, they shall conform with ISO 9513:2012,
Table 2, Class 2.

©1S0 2022 - All rights reserved 7
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b)

If non-contacting displacement-measuring instruments are used, they shall be calibrated to ensure

that they are capable of measuring the displacement of the rail, relative to the rail support as
required in 7.1.3.1.

The instruments shall be capable of measuring displacements as follows:

— for assemblies with a declared stiffness < 100 MN/m, displacement measurement within +0,02 mm;

— for assemblies with a declared stiffness > 100 MN/m, displacement measurement within +0,01 mm.

orce-measuring instruments, as per 6.1.2.7.

71.2.4 F
7.1.3 Te
7.1.3.1 K

5t specimens

ail support

A sleeper, half sleeper, concrete block or other rail support with cast-in fastening components or hg

and rail se

7.1.3.2 H

hts, as made without modification for this test.

astening

All fastenipg components as used in track assembled complete with a short length of rail of the sec

for which 4

7.14 Pr

All compo
temperatu

Obtain the

for which
NOTE 1 !

NOTE2 ¥
stability of {

he assembly is intended.

bcedure

nents and equipment used shall be kept at a temperature of (25 #
e (see 6.1.2.1) for at least 16 h prior to starting'the test.

5) °C or another

specified values Fg,; and Fgp .., from the'performance requirements for the type of ty
he fastening system is intended.

erformance requirements are set outin other standards.

Vith the agreement of the authaxity requesting the test, the value of Fg,, can be increased to en
he test apparatus, but it cannmetexceed 5 kN.

Support the test specimen on a-rigid surface. Apply a load of Fg, .., at a rate of (120 = 10) kN/mi

the centre
three time
the rail fog
by any of t
being mea
the loading

Calculate t

5. On the third loading record the vertical displacement of the rail using four transducer
t above the four)corners of the rail seat as shown in Figure 2. If the displacement measu
he instruments differs from the average displacement by 220 % (230 % if the stiffnes

cycle and ensure that the force is applied perpendicular to the rail support.

les,

fion

test

ack

bure

h to

line of the rail hedd;above the longitudinal centre line of the rail support. Apply the load

5 on
red
s is

sured aften'a 3 million cycle repeated loading test as specified in ISO 22074-4) then repeat

are

he_secant stiffness of the assembly, kSA, in MN/m from Formula l3| where dgp and dgy,

the diSpla lllclll.b dDDUleLCu VVll.ll Lllc dppllcu lUl CCS 1 SAl dllu l SAZ, VVllClC [ SA2 - U 0 1 SAmaX
_ Fspp—Fspq
kgp =—=—>==
d —d
sa2 —dsa1

(3)
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Dimensions in millimetres

Figure 2 — Test arrangement for fastening aSsemblies

7.1)5 Testreport

The test report shall include at least the following information:
a) |areference to this document (i.e. ISO 22074-8:2022);

b) [name and address of laboratory performing the test;

c) |date test performed;

d) [name, designation and description offastening assembly, including individual componets, tested;
e) |origin of test specimens;

f) [|rail section used in the test;

g) |temperature at which the test was performed;

h) [value of Fg,; and ¥y, used in the test;

i) |arepresentative load-displacement diagram;

j) |values ofrail displacements used in the stiffness calculation;

k) [vertical static stiffness (if more than one sample is measured, mean value shall be statedl).

7.2 Low-frequency dynamic test procedure for fastening assemblies

7.2.1 General

This laboratory test procedure is to determine the dynamic stiffness of rail fastening assemblies. It
provides data for the selection of assemblies and for use in the determination of the effect of repeated
loading (ISO 22074-4).

This method is valid for frequencies in the range (3 to 10) Hz.

©1S0 2022 - All rights reserved 9
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7.2.2 Principle

A cyclic force is applied to the centre line of the rail head, perpendicular to the datum surface (as
defined in ISO 22074-1), above the longitudinal centre line of the rail support. The resulting maximum

and minim

um displacements of the rail are measured.

7.2.3 Apparatus

ontrolled temperature test area, as per 6.1.2.1.

7.2.31 C
7.2.3.2 A
at the spec
7.2.3.3 D
7.2.3.4 H
7.2.3.5 R
7.24 Pr
All compo

temperatu
a flat, horij

Select the
requireme

NOTE1 K

NOTE2
stability of {

Apply a cy
After a min
rail displag
values of d

force Fy pyo)-

If the dis
>20 % th

Calculate t

i

ctuator, capable of generating a force of (F pamax + 10 %) kN (approximately up to 110
fied frequency in the range (3 to 10) Hz.

isplacement-measuring instruments, as per 7.1.2.3.
orce-measuring instruments, as per 6.2.3.7.
ecording equipment, as per 6.2.3.8.

bcedure

hents and equipment used shall be kept at a temperature of (25 £ 5) °C or another
Fe (see 6.1.2.1) for at least 16 h prior to starting the test:Place the sleeper or system set-uj
ontal base which will support the whole fastening assembly:.

appropriate vertical components of loads (Fypa; and Fipama) from the performa
hts for the type of track for which the fastening system is intended.

erformance requirements are set out in other standards.

Vith the agreement of the authority requesting the test, the value of F; 54 can be increased to en
he test apparatus, but it cannot exceed'5 kN.

lic force of Fppq to Fipap, Where Fipas = 0,8 Flpamaye at the required test frequency =1
imum of 1 000 cycles butot more than 2 000 cycles, record the applied load and the vert
ement at a minimum of 20 samples per cycle for at least 10 cycles. Then calculate the avef
| ra1 (@verage displacement at the minimum force Fjpy¢) and d; gy, (average displacemer

acement measured by any of the instruments differs from the average displacemen

he dynamic stiffness, kj g5, in MN/m for each test frequency using Formula (4):

kN)

test
D on

nce

bure

Hz.
ical
age
tat

by

repeat th&loading cycle and ensure that the force is applied perpendicular to the suppofrt.

g2 —Frra1

kppa =

dipa2 —dipa1

7.2.5 Testreport

The test report shall include at least the following information:

a) arefer

ence to this document (i.e. ISO 22074-8:2022);

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

c) date test performed;

d) name,

10

designation and description of the fastening assembly tested;

(4)
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