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This Australian Standard® AS 7508 Track Forces and Stresses was prepared by a Rail Industry Safety and
Standards Board (RISSB) Development Group consisting of representatives from the following organisations:

Aurizon Queensland Rail UGL
Asset Standards Authority Progress Rail Arc Infrastructure

The Standard was approved by the Development Group and the Rolling Stock Standing Committee in October, 2017.
On November 20, 2017 the RISSB Board approved the Standard for release.

This standard was issued for public consultation and was independently validated before being approved.

Development of the Standard was undertaken in accordance with RISSB’s accredited process. As part of the
approval process, the Standing Committee verified that proper process was followed in developing the Standard.

RISSB wishes to acknowledge the positive contribution of subject matter experts in the development of this Standard.
Their efforts ranged from membership of the Development Group through to individuals providing comment on a draft
of the Standard during the open review.

I commend this Standard to the Australasian rail industry as it represents industry good practice and has been
developed through a rigorous process.

Paul Daly
Chief Executive Officer
Rail Industry Safety and Standards Board

Keeping Standards up to date

Australian Standards developed by RISSB are living documents that reflect progress in science, technology and
systems. To maintain their currency, Australian Standards developed by RISSB are periodically reviewed, and new
editions published when required. Between editions, amendments may be issued. Australian Standards developed by
RISSB may also be withdrawn.

It is important that readers assure themselves they are using a current Australian Standard developed by RISSB,
which should include any amendments that may have been issued since the Standard was published. Information
about Australian Standards developed by RISSB, including amendments, can be found by visiting www.rissb.com.au.

RISSB welcomes suggestions for improvements, and asks readers to notify us immediately of any apparent
inaccuracies or ambiguities. Members are encouraged to use the change request feature of the RISSB website at:
http://www.rissb.com.au/products/. Otherwise, please contact us via email at info@rissb.com.au or write to Rail
Industry Safety and Standards Board, PO Box 4271, Kingston ACT 2604, Australia.
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1 Introduction

1.1 Purpose

This document describes requirements to limit the forces and contact stresses exerted on the
track by rolling stock.

The main purpose of the requirements is to reduce the likelihood of accelerated degradation of
the infrastructure and reduce the risk of derailment.
1.2 Scope

This document applies to the following types of new and modified rolling stock, or existing rolling
stock previously captive to a particular operation which is to be operated in a new area:

(@ Locomotive rolling stock.

(b)  Freight rolling stock.

(c) Passenger rolling stock.

(d) Infrastructure maintenance rolling stock.
The document covers the design, construction and maintenance of rolling stock.
Operation of rolling stock is not covered.
Rolling stock used on light rail, cane railway and/or monorail networks are not covered.

1.3 Compliance

There are two types of control contained within Australian Standards developed by RISSB:
(@) Mandatory requirements.
(b) Recommended requirements.

Each of these types of control address hazards that are deemed to require controls on the basis
of existing Australian and international Codes of Practice and Standards.

A mandatory requirement is a requirement that the Standard provides as the only way of
treating the hazard.

Mandatory requirements are identified within the text by the term ‘shall’.

A recommended requirement is one where the Standard recognises that there are limitations to
the universal application of the requirement and that there may be circumstances where the
control cannot be applied or that other controls may be appropriate or satisfactory, subject to
agreement with the Rail Infrastructure Manager (RIM), Rolling Stock Operator (RSO), and/or
Rail Safety Regulator.

Recommended clauses are mandatory unless the RIM or RSO can demonstrate a better
method of controlling the risk.

Recommended requirements are to be considered when compliance with the Standard is being
assessed.

Recommended requirements are identified within the text by the term ‘should’.

Hazards addressed by this Standard are included in an appendix. Refer to the RISSB website
for the latest Hazard Register Guideline: www.rissb.com.au.

Refer to AS 7501 for details on the compliance assessment process.
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1.4 Referenced documents

14.1 Normative references
The following references are indispensable for the application of this Standard:
(@ EN 14363 Railway applications — Testing and Simulation for the acceptance of
running characteristics of railway vehicles — Running Behaviour and stationary
tests, for Annex T.
1.4.2 Informative references
The following referenced documents are used by this Standard for information only:
(@) AS 4292 Railway safety management;
(b) AS 5100.2 Bridge design - Part 2: Design loads;
(c) AS 7501 Railway rolling stock - Rolling stock acceptance;
(d) AS 7509 Railway rolling stock - Dynamic behaviour;
(e) AS 7514 Railway rolling stock - Wheels;
(H ANZRC Railway Bridge Design Manual;
(g) Australian Bridge Design Code HB77.8 - Railway Supplement

(h) Handbook of Railway Vehicle Dynamics, S lwincki (ed), Taylor & Francis,
ISBN-13: 978-0-8493-3321-7;

()  Wheel-rail interface handbook, R Lewis and U Olofsson (Eds), Woodhead
Publishing, ISBN 978-1-84569-412-8;

1.5 Definitions

Axle load: The weight force exerted on the rail by the two wheels on any axle of a vehicle when
stationary on level track.

Bogie side L/V: Total sum of the lateral forces between the wheels and the rails on one side of
a bogie divided by the total sum of the vertical forces on the same wheels of the bogie. Used as
an indicator of rail rollover.

Lateral: The direction across the track, perpendicular to the track centreline and parallel to the
line joining the top of the rail heads.

Lateral track shifting force: The lateral force exerted by each wheelset, tending to shift the
rails and sleepers laterally in the ballast.

Lateral wheel to rail force: The lateral force between an individual wheel and the rail, including
force components at the wheel tread and/or flange, depending on the contact conditions.

Modified rolling stock: Rolling stock that has been altered in such a way as to affect its
compliance with the requirements in the Standard. (Rolling stock that includes changes to
suspension characteristics, bogie rotational resistance, design wheel profile, bogie type, rolling
stock operating conditions, tare mass, gross mass and/or centre of gravity position would be
deemed to be modified rolling stock.)

Non-conformal contact: Contact between the wheel throat and rail gauge corner giving a gap
of more than 0.4mm between their undeformed shapes.

P2 force: Total vertical force (static plus 'low frequency' dynamic forces) per wheel when the
rolling stock operates over a defined angular discontinuity (dip) in the rail vertical profile,
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representing an idealised dipped rail joint. The dynamic component of P2 force is directly
proportional to speed.

Rail contact stress: Stress in the rail head from local deformation in the region of the contact
with the wheel. The magnitude and depth of the maximum stress is dependent on the tangential
and normal forces and also the curvature of the wheel and rail surfaces. High rail contact
stresses will accelerate the deterioration of the rail through a mechanism termed rolling contact
fatigue.

Rail gauge corner: The section of the crown of the rail on the side towards the track centreline
which has a slope of between 10 degrees and 50 degrees to the line joining the highest points
on the two rails.

Residual imbalance: Abbreviation of "residual dynamic imbalance forces" that are the net out-
of-balance forces where balance weights have been fitted to partially balance reciprocating
masses, such as connecting rods and pistons of steam locomotives.

Shall: The word "shall" indicates that a statement is mandatory for the applicable vehicles.

Should: The word "should" indicates that a statement is a recommendation for the applicable
vehicles.

Simulated service worn condition: Rolling stock featuring bogies with worn damping devices
and a worn wheel test profile on all wheelsets.

Unsprung mass: The mass of a wheel, or wheelset, and other associated components which
are not dynamically isolated from the track by vehicle suspension arrangements. See Appendix
B.

Worn wheel test profile: A wheel profile that is a valid representation of the geometry that is
expected to develop in service and intended to be used when assessing rolling stock dynamic

behaviour.
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2 Evaluation and testing

If the rolling stock being assessed is similar to rolling stock that is currently approved to operate
on a railway network, then the extent of physical testing necessary to demonstrate compliance
with this Standard may be reduced following a formal assessment of the possible changes to
the forces exerted on the track.

Table 2.1 provides guidance on the extent of assessment required to ensure that track forces
are no worse than the currently operating rolling stock.

Rolling stock that may require special consideration may include specific features which may
affect the running behaviour, such as—

(@ unusual distribution of wheelsets (e.g. a combination of single wheelsets and
bogies or use of bogies with more than 3 wheelsets);

(b) unusual and/or uneven distances between wheelsets or bogies;
(c) unusual distribution of wheel loads with extreme or very uneven values;
(d) use of non-conventional devices within the suspension; and

(e) existence of articulated, moveable or retractable parts in the structure or the
working tools.

Table 2.1 - Requirements for re-assessing track forces and stresses criteria when comparing against current rolling
stock

Parameter Track force criteria to be re-assessed

change
Static axle P2 force Residual Rail contact Lateral Lateral
load and imbalance stress track wheel to rail
overall shifting force
vehicle force
mass
Increased Yes Yes - Yes Yes Yes
overall vehicle
mass
Altered mass Yes Yes - Yes Yes Yes
distribution
Increased Yes Yes - Yes - -
unsprung
mass
Increased - Yes Yes - Yes Yes
operating
speed
Increased cant - - - - Yes Yes
deficiency
Modified bogie Yes Yes - Yes Yes Yes
or suspension
components
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The acceptance criteria are given in the following clauses together with acceptable methods for
determining whether the track force criteria are met. The acceptance criteria limit values already
include a margin for measuring uncertainty and no additional adjustment of the result or the limit
value should be made.

With the exception of static axle load and overall vehicle mass, all other requirements may be
demonstrated by simulations, calculations or type tests rather than routine tests on each
vehicle.

Dynamic behaviour simulation software shall be an industry-recognised kinematic tool, shall
include the validated modelling of the behaviour of the wheel-rail interface (as evidenced by
peer review in technical publications) and shall have been validated as being suitable for
simulation of railway vehicle dynamic performance.

Note: The supplier of the dynamics simulation software should be able to provide evidence of its validation and
suitability for its application to rail vehicle dynamics and wheel-rail interaction.

A useful reference may be Vehicle System Dynamics 31, 'The Manchester Benchmarks for Rail Vehicle Simulation’,
S. lwnicki, 1999, Taylor & Francis, London, UK. ISBN 978-90-2651-551-4.

EN14363 Annex T.3 and UIC 518 Appendix K provide useful advice on a validation process for
simulation models.

The track quality to be tested on should be at the lower end of the quality range expected to be
encountered in service at the vehicle's rated maximum service speed. (Track quality at the
lower end of the quality range is considered to be track that is close to the Rail Infrastructure
Manager's track geometry limits for inspection within 7 days of identification. A track irregularity
that requires inspection within 7 days is known as a ‘priority class 2' response in AS 7635, but
the relevant Rail Infrastructure Manager's Standard may use an alternative term.)

The test results should be examined for any anomalies. Sections with large deviations from the
expected results should be investigated and reported if they cannot be explained by physical
effects.

If some of the required test input conditions are not achieved, this shall be documented in the
test report.

The adequacy of the test results obtained shall be examined to see whether they can be reliably
adjusted for the missing input conditions or whether a re-test is required.
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