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This Australian Standard® AS 7639 Track structure and support was prepared by a Rail Industry Safety and
Standards Board (RISSB) Development Group consisting of representatives from the following organisations:

ARTC Aurizon DOT Victoria
KiwiRail Level Crossing Removal Project, Victoria Metro Trains Melbourne
IRT Monash University PTA WA Queensland Rail
ROCLA Transport for NSW Yarra Trams

The Standard was approved by the Development Group and the Infrastructure Standing Committee in January, 2022.
On February 09, 2022 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.

DVdad Frpey ™

Deb Spring
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RISSB could also be withdrawn.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 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 518 Spring Hill Qld 4000, Australia.

Notice to users

This RISSB product has been developed using input from rail experts from across the rail industry and represents
good practice for the industry. The reliance upon or manner of use of this RISSB product is the sole responsibility of
the user who is to assess whether it meets their organisation’s operational environment and risk profile.
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This Standard was prepared by the Rail Industry Safety and Standards Board (RISSB) Development Group AS 7639
Track structure and support. Membership of this Development Group consisted of representatives from the
organisations listed on the inside cover of this document

This Standard supersedes the previous version of AS 7639 in whole.

Objective

The objective of this Standard is to outline requirements that encourage rail organisations to adopt a whole-of-life
approach to the management of track structure. This approach includes the requirements in relation to track structure
in terms of design, supply, construction, and maintenance of track for a range of operational track gauges used in
Australia.

It is an overarching document that establishes a roadmap to a suite of other AS standards containing details of
various lifecycle stages of track components.

This Standard complements the requirements for designing and manufacturing of Track structure components given
in AS 1085 Railway track materials, suite of standards. This standard is also part of the AS 7600 series for rail
infrastructure.

Compliance
There are four types of provisions contained within Australian Standards developed by RISSB:
1.  Requirements.
2. Recommendations.
3. Permissions.
4. Constraints.

Requirements — it is mandatory to follow all requirements to claim full compliance with the Standard.
Requirements are identified within the text by the term ‘shall’.

Recommendations — do not mention or exclude other possibilities but do offer the one that is preferred.
Recommendations are identified within the text by the term ‘should’.

Recommendations recognise that there could be limitations to the universal application of the control, i.e. the
identified control is not able to be applied or other controls are more appropriate or better.

Permissions — conveys consent by providing an allowable option. Permissions are identified within the text by the
term ‘may’.

Constraints - provided by an external source such as legislation. Constraints are identified within the text by the term
‘must’.

For compliance purposes, where a recommended control is not applied as written in the standard it could be
incumbent on the adopter of the standard to demonstrate their actual method of controlling the risk as part of their
WHS or Rail Safety National Law obligations. Similarly, it could also be incumbent on an adopter of the standard to
demonstrate their method of controlling the risk to contracting entities, or interfacing organisations where the risk may
be shared.

RISSB Standards address known hazards within the railway industry. Hazards, and clauses within this Standard that
address those hazards, are listed in Appendix A
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Introduction

Purpose

The purpose of this Standard is to set out the requirements for ensuring that the track structure
is safe and fit for purpose.

1 Scope and general

1.1 Scope

This Standard specifies functional, performance and design requirements for the track structure,
and includes some ‘whole of life’ aspects of inspection, monitoring and maintenance
requirements.

This Standard covers the track structure including fastening system, sleepers, ballast, and any
interaction with underlying structures. Information relevant to rail, sub-ballast, structural fill, and
earth works are provided for context. The details can be located in the following documents.

e AS 1085.1 Railway Track Material — Steel Rails
e AS 7640 Railway Infrastructure — Rail Management.
e AS 7638 Railway Infrastructure — Railway Earthworks.

1.2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document:

e AS 1085.1 Railway Track Material — Steel Rails

e AS 1085.3 Railway Track Material — Sleeper Plates

e AS 1085.8 Railway Track Material — Dog Spikes

e AS 1085.10 Railway Track Material — Rail Anchors

e AS 1085.12 Railway Track Material — Insulated Joint Assemblies

e AS 1085.13 Railway Track Material — Spring Fastening Spikes for Sleeper Plates
e AS 1085.14 Railway Track Material — Pre-stressed Concrete Sleepers

e AS 1085.17 Railway Permanent Way Material — Steel Sleepers

e AS 1085.19 Railway Track Material — Resilient Fastening Assemblies

e AS 1085.22 Railway Track Materials: Alternative material sleepers

e AS 2758.7 Aggregates and Rock for Engineering Purposes, Part 7: Railway Ballast
e AS 7630 Railway Infrastructure — Track Classification

e AS 7638 Railway Infrastructure — Railway Earthworks

e AS 7640 Railway Infrastructure — Rail Management

e AS 7643 Railway Infrastructure — Track Stability

NOTE: Documents for informative purposes are listed in a Bibliography in Appendix B.
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1.3 Terms and definitions

For the purposes of this document, the following terms and definitions apply:

1.3.1

back cant
rotation of rails outwards from the track centre line from their design cant. It can occur as fastenings and
sleepers wear and cause the gauge to widen

1.3.2

non-elastic fastenings
rail fastenings that allow non-elastic vertical movement of the rail. Dog spikes are an example of non-
elastic rail fastenings. See also Fastenings in Appendix A

133

pumping
excessive vertical movement of a sleeper, generally indicated by the presence of rounded ballast
particles and mud or slurry when wet, and powder when dry

1.3.4
rail cant
the degree to which the rail is sloped in toward the track centre, usually 1 in 20 or 1 in 40

1.3.5

shoulder
component cast in, pressed up or locked into an anchor point on the rail seat area of a sleeper, to prevent
sideways movement of the rail and enable the attachment of a rail fastener

1.3.6

skew
variation of alignment of sleepers from perpendicular to rail

1.3.7

support system (for track structure)
comprises of earthworks, bridges, culverts, tunnels, etc.

1.3.8

track stiffness

elastic rail deflection that takes place under a wheel loading. Track stiffness is a function of the structural
properties of the rail, resilient pads in the track structure, sleepers, ballast, sub-ballast and sub-grade
soil(s)

1.3.9

track structure
fastening system, sleepers, ballast and any interaction with underlying structures

1.3.10

turnouts and other special trackwork

combination of rail and track components that provide for one track to join or cross another while
maintaining continuous support and direction to the rolling stock wheels. Examples also include catch
points, diamonds and slips, compound crossings and expansion joints

Documents

Document Sharing Hub

RISSB ABN 58 105 001 465 Page 7
Accredited Standards Development Organisation
Full document details: AS 7639-2022


http://www.avadocuments.com/doc/as-7639-2022
http://www.avadocuments.com/doc/as-7639-2022

P AS 7639:2022
Rl$ B Track structure and support

RAIL INDUSTRY SAFETY AND STANDARDS BOARD

1.3.11

unconsolidated ballast

results from the tamping and ballast renewal processes. It has the potential to cause track instability with
temperature variations. Ballast is consolidated under traffic or by other means such as mechanical ballast
stabilisation

General rail industry terms and definitions are maintained in the RISSB Glossary:
https://www.rissb.com.au/products/glossary/

14 Abbreviations
ASR

alkali silica reaction

BLF

branch line freight

BOEF

beam on elastic foundation
DEF

delayed ettringite formation
HHF

heavy haul freight

HSP

high speed passenger

LSP

low speed passenger

MSP

moderate speed passenger
RIM

rail infrastructure manager

usp
Under sleeper pads

UBM
Under ballast mats
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2 General

21 Track structure as a system

The purpose of the track structure is to provide a mechanism for safe, reliable, and efficient
transportation of rolling stock and support the distribution of repeated axle load wheel force
without loss of stability or undue deformation. To achieve this goal, each component of the track
structure should be evaluated to perform its specific function satisfactorily, in response to loads
and environmental factors imposed. The approach taken is based on managing track as a
system and not as individual components, with each component of the system interacting with
each other.

The choice of track structure system either at initial design or as maintained, is both a technical
and economical consideration decided by:

(a) how the system supports service provision, that is how the structure is
intended to be used;

(b) economic appraisal including life cycle costs considering maintenance and
operational costs; and

(c) risk analysis, both from a safety and operational interruptions perspective.

Key to this assessment is understanding the performance requirement which can be
summarized as:

(d) supports the static and dynamic weight of the rolling stock;
(e) maintains the track and structure gauge;

(f)  fit for purpose operationally, that is consideration of the dynamic behaviour of
the rolling stock plus the speed, weight, and frequency of rolling stock
movements.

This Standard provides an overview of track structure configuration, based on common industry
practices. More optimal designs for the support of track structural loads can be achieved by
considering different combinations of sleeper separation, rail strength, ballast depth or
ballastless, and capping layer strength. The more specialized rail operations, for example high
speed rail or heavy haul, can benefit from this approach, especially when reducing the cost of
interruptions to operations is deemed critical.

The components of the track can be grouped into two general categories: track superstructure
and track substructure. The superstructure includes the rails, the fastening system, and
sleepers and bearers. The substructure includes the ballast, capping layer, and subgrade.
Figure 2-1 shows the main components of ballasted track structures.
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Sleeper
Plates/Pads
and Fastening Rails
Sleeper
Sub-ballast/ / \ Ballast
Capping

Formation/Subgrade

Figure 2-1 Track structure (Sample only)

2.2 Track configuration
Open ballasted track comprises a combination of the following components:
(@) Rails:
i. short welded rail;
ii. long welded rail; and
iii.  continuous welded rail.
(b) Rail fastening system:
i. non-resilient; and
ii. resilient (elastic).
(c) Sleepers and bearers:
i timber;
ii. concrete;
iii. steel; and
iv.  alternative material.

(d) Ballast.
Ballastless track comprises a combination of the following components:
(e) Rails.

(f)  Fastening system.
(g) Track slab.
(h) Concrete base.

A non-resilient track fastening system is usually limited to use for low-speed passenger (LSP),
moderate speed passenger (MSP) and branch line freight (BLF) lines, as defined in AS 7630
Railway Infrastructure — Track Classification.

Rails on concrete, steel sleepers, and ballastless track are generally fixed using resilient
fastening systems.

For new or extensively refurbished tracks, except for BLF and LSP lines as defined in AS 7630,
continuous welded rail on concrete sleepers is typically the preferred configuration.
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Variations of track fastening assemblies might be required for tracks with more than one gauge.

2.3 Track structure and support systems

Track structure and support systems shall be appropriate to the track classifications as defined
in AS 7630.

Track structure and support systems shall be compatible with, and capable of operation with the
infrastructure in adjoining sections.

New works shall be designed to preserve physical and functional interfaces with adjoining
sections and equipment.

Special track structure and support systems, such as track on a rigid foundation, shall require
special arrangements for track stiffness transition.

Typically, earthworks are the base support system for track structure and shall be designed,
constructed, and maintained to conform to the requirements of AS 7638.

Note: The support system for the track structure can vary and could comprise of earthworks, bridges,
culverts, tunnels, etc.
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3 Rail

The primary roles of the rail are to support and guide the rolling stock wheels evenly and
continuously and to provide an interface to support rolling stock traction and braking forces. The
rail shall have sufficient stiffness to serve as a beam to transfer the concentrated wheel loads to
the spaced sleeper supports, without excessive deflection between supports. The performance
requirements of the rail shall be in accordance with AS 1085.1.

Note: The rail also serves to provide an electrical current return for electrified networks and to
serve as an electrical track circuit interface for a signalling system.

The rail infrastructure manager (RIM) shall assess the impact of the following in the selection of
rail:
(@) Railway network operating conditions.
(b) Track system compatibility.
(c) Maintenance and lifecycle cost.
(d) Use of new or serviceable rail (rail that have previously been used in track).
(e) Rail characteristics.

Rail shall be selected with sufficient strength, shape stability and wear resistance, to perform to
its intended application and to maintain its integrity.

The RIM shall determine the requirements to deem a rail to be fit for purpose and suitable for
the railway.

Note: Further details on the management of rails are found in:
a. AS 1085.12 Railway Track Material — Insulated Joint Assemblies;
b. AS 1085.20 Railway Track Material — Welding of Steel Rail; and
c. AS 7640 Rail Management.
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