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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 maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
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 22074-3:2021(E)

Railway infrastructure — Rail fastening systems —

Part 3:
Proof load test method for pull-out resistance

1 [Scope

Thif document specifies a test procedure to confirm that the force necessary to pullithe archorage of

a rdil fastening assembly out of the sleeper or other supporting element is greaterthan a [prescribed

valyge (i.e. it is a "proofload” test).

Thip test is for components of the fastening system which are:

a) |castinto concrete during the manufacture of sleepers or other supporting elements;

b) [glued into the cast or drilled holes in concrete; or

c) |screwed or otherwise attached to wood, polymeric compaesite or steel sleepers or other fupporting
elements.

Thif test is not applicable to embedded rails.

2 |Normative references

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

conktitutes requirements of this documeht: For dated references, only the edition cited gpplies. For

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

1SO|22074-1, Railway infrastructure = Rail fastening systems — Part 1: Vocabulary

1S0|7500-1:2018, Metallic materials — Calibration and verification of static uniaxial testing machines —

Part 1: Tension/compression.testing machines — Calibration and verification of the force-measuling system

3 |Terms and definitions

Forfthe purposes©f this document, the terms and definitions given in ISO 22074-1 and the following apply.

[SOJand IECyivaintain terminological databases for use in standardization at the following addresses:

— |1S0O"Online browsing platform: available at https://www.iso.org/obp

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

31

insert

component of a fastening system which is embedded in the sleeper or other supporting element of track

4

Principle

A vertical upward force is applied to the anchored fastening element, directly above the point at which
it is cast, glued or screwed into its support. The load is increased until the prescribed "proof load" is

© IS0 2021 - All rights reserved
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reached. There should be no evidence of any damage which can reduce the strength or durability of the
fastening system.

NOTE For general applications, values of proof load are given in the relevant standard for performance
requirements of the fastening system.

5 Apparatus

5.1 Actuator, capable of applying an upward force of at least 25 % more than the specified proof
load to an insert. A linkage shall be provided between the actuator and the fastening component which
ensures that the vertical force is applied directly above the part of the component which is anchgred
to the sledper or support without applying unrepresentative flexural or torsional moments to [any
component.

5.2 Forcp measuring instruments, which shall conform to ISO 7500-1:2018, class 2:0vér the requjred
range of fofce.

6 Test §pecimens

6.1 Rail|support

For sleepeis or bearers, the test specimen shall consist of a sleeper or half sleeper (or bearer) with dast-
in or glued}in fastening components or holes and rail seats as made without modification for this tept.

For applications in ballastless track where sleepers are notiised, a representative section of the support
(e.g a concfete block) shall be used which has a depth equal to the depth of the proposed supporting
element. Ifthat dimension is not known, the block shallhave a depth:

— great gnough to avoid a bending failure of the«cencrete during the test; and
— notless than the embedded length of the.insert plus 15 mm.

In plan view, the support used in the test may be of any shape but it shall:

— extend at least 150 mm from the.centre line of the insert in all directions; or

— replicqte the distance from.the insert to the edge of the supporting element in track if that is [less
than 1p0 mm.

Ifa concretle block is used,'it shall have a cube strength not greater than the cube strength of the conctete
specified fpr applicatipn in the track. It shall also not contain steel reinforcing elements close to|the
fastening ynless they are present in the application in the track. If it does contain steel reinfording,
there shall[be atleast 15 mm of concrete covering the steel.

6.2 Fastening-eomponents
The test specimen shall consist of an insert as made and without modification for the test.

For inserts intended to receive a screw, the load shall be applied to the insert through a screw from the
fastening system, inserted to the design depth. For fastening systems in which the design depth varies
according to the amount of height adjustment used, the test shall be carried out in the adjustment
condition which gives the smallest embedded length. For cast-in components intended to house a clip,
the load shall be applied through the features that retain the clip.

[t is not necessary to assemble any other elements of the rail fastening system for this test.

2 © IS0 2021 - All rights reserved
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Dimensions in millimetres
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Figure 1 —CTest arrangement

Procedure

Preparation for test

ure that the sleeper, beaver or supporting element is supported in a stable manner on
| surface and assemllé the loading mechanism on top of it.

Loading and measurement of force

loading arvangement is shown in Figure 1. The distance between the line of action of
| and the\inner edge of the supports shall be (100 = 5) mm. If the load support coinc
ectinginsert position, the support shall be modified to bear the load symmetrically eac

h generally

he applied
des with a
side of the

rt-and retain the (100 +5) mm dlmenswn The load shall be applied to the insert at a copstant rate

of n

3 min and then removed The application and removal of the load shall be done S0 that shock or impact
loads are never applied. In general, the load shall be applied normal to the rail seat. However, if the
insert is inclined, the load shall be applied parallel to its longitudinal axis.

NOTE

If the geometry of the top surface of the sleeper makes it necessary to place the inner edges of the

supports less than 95 mm from the line of action of the load, a valid result can still be obtained if the expected
failure mode is a shear failure of the insert or of the interface between the insert and the concrete. However, such
a test configuration does not indicate a possible failure of the concrete surrounding the insert.
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7.3 Inspection
After the test, the sleeper or supporting element shall be inspected to determine whether there is any

evidence of damage to the fastening component, the sleeper or supporting element that can result in a
loss of integrity or durability of the system.

8 Testreport

The test report shall include at least the following information:

a) arefergnce to thisdocument (e, IS0 22074-372021);
b) name gnd address of the laboratory performing the test;
c) date when test was performed;

d) description of the test specimens. For attachments to concrete, this description‘shall include a
statenent of whether the insert is cast-in or glued-in;

e) originof test specimens;
f)  maxinum applied load;

g) result pfvisual inspection after test.

4 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=554808baf07118a164d2bec208f36370

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Principle
	5 Apparatus
	6 Test specimens
	6.1 Rail support
	6.2 Fastening components
	7 Procedure
	7.1 Preparation for test
	7.2 Loading and measurement of force
	7.3 Inspection
	8 Test report
	Bibliography

