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1         Scope and application 
 

This standard establishes design requirements, acceptance standards and damage limits for track 

geometry, track stability and maximum speed of trains. 
 

It is applicable to all mainline and siding tracks. 
 

All permanent civil infrastructure shall be renewed to an approved track design, including design 

alignment, design rail level and transit space, including track centres and structure clearances. 
 

 

2         References 
 

2.1         Australian and International Standards 
 

Nil 

 

2.2         OTHR Documents 

OTHR 200 - Track System 

OTHR 215 - Transit Space 

OTHR 250 ï Turnouts and Special Trackwork 
 

OTHR 410 - Formation & Earthworks 
 
 

BRM 001 ï Train Operating Conditions (TOC) Manual 
 

Network Rules 

 

2.3         Other References 
 

CRN CM 203 ï Track Inspection 

CRN CM 521 - Level Crossings 

CRN CP 203 ï Track Design 

CRN CP 211 - Survey Specification 
 

CRN CP 213 - Track Side Signs 

 

2.4         Definitions 
 

Definition of terms used in this document is found in the glossary in OTHR 200. 
 

 

3         Engineering authority 
 

Design and selection of infrastructure detailed in this standard may only be undertaken by persons 

who have been granted appropriate Engineering Authority by the Engineering Manager. 
 

 

4         Conventions 
 

This  document contains  mandatory requirements and  guidelines.    To aid understanding and 

compliance, all instances have been 'flagged' as follows:
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Mandatory Requirement - SHALL be met                                                                        ............ MR 
 

Guideline - preferred where practical                                                                               ............... G
 

Normal design limit.  Where maintenance issues arise, maintainer acceptance is 

required 
 

Maximum  (or   minimum)  design  limit.      SHALL  NOT   be   exceeded  unless 

EXCEPTIONAL limits apply 

 

............. NL 
 

 
.............ML

 

 
 

5         Design & performance criteria 
 

This standard has been developed in consideration of the following criteria: 
 

-   Horizontal alignment of the rails including gauge, curves and transitions. 

-   Vertical alignment including vertical curves and grades. 

-   Minimising grades and curvature. 

-   Rolling stock speed, response and wheelset geometry. 

-   Superelevation and cant deficiency requirements for both track and rollingstock. 

-   Terrain. 

-   Sighting distance requirements. 
 

6         Horizontal and vertical alignment 
 

Horizontal and  vertical alignment shall  be  designed to  meet  the  requirements 

specified in Section 7 using a combination of the following components 

 

 
 
............ MR

The design output (framepoint co-ordinates) for horizontal alignment shall be stated 

(calculated) to a minimum of 6 decimal places of a metre (0.000001). 
............ MR

Preparation, content and presentation of track design documentation and drawings 

shall be undertaken in accordance with the requirements of BCP 203 - Track 

Design 

............ MR

 
 

6.1         Horizontal alignment components 
 

Horizontal alignment defines the centreline of the '4 foot' of each track. 

Horizontal  alignment  shall  be  defined  by  combination  of  any  of  the  following 

individual components: 
 

-   Straights 

-   Circular curves 

-   Transitions 

-   Compound transitions 

............ MR

 

See Figure 1 for clarification of component names, point names and 

various combinations of components 
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When  redesign  of  multiple  tracks  defined  by  one  centre  line  alignment  is 

undertaken, the geometry shall be converted to a centre line for each track. 
 

This is mandatory for areas containing track componentry such as turnouts or other 

geometrical constraints. In other locations this requirement is optional. 

............ MR

 
 

7.2         Definition of design limits 
 

7.2.1        Normal design limits 
 

The normal design limits represent preferred engineering practice. They allow for low maintenance 

track. The normal design limits are found in Section 7.4 for mainline track and Section 7.5 for sidings. 

Track geometry design shall conform to the Normal design limits unless otherwise 

approved by a person with Engineering Authority for track geometry design, 

following review and sign-off of maintenance impact (e.g. resourcing, additional 

costs, environmental effects etc.). 

............ MR

 
 

7.2.2        Maximum (or minimum) design limits 
 

The Maximum (or minimum) design Limits allow for the track to be maintained within the safety limits 

but may result in higher maintenance requirements and costs.  The Maximum (or minimum) design 

limits are found in Section 7.4 for mainline track and Section 7.5 for sidings. 

Track geometry design shall conform to these the Maximum (or Minimum) Design 

Limits unless otherwise allowed by the application of Exceptional Design Limits in 

Section 7.2.3 below. 

............ MR

 
 

7.2.3        Exceptional design limits 
 

Some existing infrastructure has been designed with short transitions and higher rates of change of 

deficiency that exceed the Maximum (or minimum) design Limits.  Under controlled circumstances 

these  Exceptional  limits  may  be  authorised  by  the  Engineering Manager.    The  limits  are 

described in Table 2. 

These limits may only be applied in the following circumstances. 
 

-  It applies to existing plain track infrastructure and for new or existing tangential 
turnout designs. 

-   It applies to individual locations, each justified on a case by case basis. 

-  Maintenance personnel must review the ride on any sections of plain track for 
which exceptional limits have been applied during routine front of engine 
inspections (as part of Track Examination) and verify that the ride remains 
satisfactory at the track speed. 

............ MR
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7.3         Design formulae 
 

7.3.1        Abbreviations 
 

Term Symbol Unit 

Speed V km/h 

Equilibrium speed Ve km/h 

Maximum allowable speed Vm km/h 

Radius R metre 

Radius of turnout Rt metre 

Bend angle ɓ degrees 

Applied superelevation (or cant) Ea millimetre 

Difference in applied superelevation Eˏa millimetre 

Maximum design superelevation Em millimetre 

Equilibrium superelevation Ee millimetre 

Superelevation ramp rate Er 1 in _ 

Superelevation deficiency D millimetre 

Maximum superelevation deficiency Dm millimetre 

Superelevation deficiency in bend Dɓ millimetre 

Rate of change of deficiency Droc mm/s 

Difference in deficiency Dˏ millimetre 

Length of transition L metre 

Length of superelevation ramp Lr metre 

Grade G % 

Difference between two adjacent grades Gˏ % 

Vertical curve, equivalent radius Rv metre 

Length of vertical curve Lv metre 

Vertical acceleration av m/s
2
 

Nominal spacing of vehicle bogies Bc m 

 

7.3.2        Bends 
 

The relationship between the bend angle in degrees between straights ( ), and speed (V) is given 
2

by: 4.85 = 
 Ν V   

D  Ν Bc

7.3.3        Circular curves 
 

7.3.3.1       Radius 
 

The relationship between radius (R) and the parameters Ea, V & D is given by: 

where Ee = Ea + D 

 
 
 
 

11.82  = 

 

 
 
 

R Ν Ee , 

V2
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7.3.3.2       Superelevation (or cant) 
 

The relationship between applied superelevation (Ea) and the parameters R, V & D (see Radius 

above). 
 

7.3.3.3       Deficiency 
 

The relationship between deficiency (D) and the parameters R, Ea & V (see Radius above). 

 

7.3.4        Transition curves 
 

7.3.4.1       General 
 

The following provisions apply to transitions from straight to curve and between similar flexure 

curves. 
 

Transitions shall be as defined in Section 6.1.3. 

 

The relationship between transition length (L) and speed (V) is given by: 3.6 = 
Dˏ Ν V 

L Ν Droc 

 

 ˏ   Ν
 

Except where the adopted L is less than Bc, in which case: 3.6 = 
    D  V   

Bc Ν Droc 
 

This equates to a virtual transition due to the spacing of the vehicle bogies. 
 

7.3.4.2       Superelevation 
 

The relationship between superelevation ramp length (Lr) and superelevation parameters is given
 

by: 1000 = 
 Er Ν ˏ Ea 

Lr

 

7.3.5        Vertical curves 
 

Vertical curves shall be as defined in Section 6.3.2. 
 

The relationship between speed (V), vertical curve radius (Rv), & vertical acceleration (av) is given 

V2

by: 12.96 = 
av Ν Rv

7.3.6        Calculation of speed 
 

Determination of the design speed of trains requires the application of the following 

rules: 
 

Calculate the maximum speed by applying the above formulae to the section of 

track being reviewed 

Round the speed to the nearest 1 km  (eg 75.4 becomes 75, 75.5 becomes 76). 

Since Permanent speeds are advertised in multiples of 5km/hr only, adjust the 
speed to the next LOWEST 5km/hr speed band. (eg 76 becomes 75, 79 becomes 
75.) 

 

 
............ MR
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7.4 Mainline geometry design 
 

 

7.4.1 
 

Gauge 

 Nominal track gauge is 1 435mm for all classes of track. ............ MR 

 

7.4.2 
 

Bends 
 

 Bends in alignment are generally not desirable. ................G 

 
The normal limit on bends between straights ( ) is given in Table 1. ..............NL 

 
The  normal limit  on  allowable deficiency on  a  bend  (D )  is  the  same  as  the 

maximum allowable limit in Table 1. 

..............NL 

 
The maximum allowable bend between straights ( ) is given in Table 1. ............. ML 

 
 

The maximum allowable deficiency on a bend (D ) is given in Table 1. ............. ML 

 

7.4.3 
 

Circular curves 
 

7.4.3.1 Radius  

 The selection of curve radii should account for train operating speeds. Generally flat ................G 

 curves are more desirable than sharp curves but the requirements of platform gaps,  

 environmental impact and maintainability also need to be considered.  

 
The normal limiting radius (R) is given in Table 1. ..............NL 

 
The minimum allowable radius (R) is given in Table 1.. ............. ML 

 
Where radii sharper than Normal Design Limits is proposed detailed consideration ............. MR 

 must be given to the effect of: wear on wheels and rails; flanging and squeal noise;  
 and  to  the  requirements  for  lubrication  and  friction  modification.     Separate 

requirements may be imposed at platforms to control the platform gap. (See Section 

 

 7.7).  

 

7.4.3.2 
 

Superelevation (or cant) 
 

 The normal limit on superelevation (Ea) is the same as the maximum allowable 

superelevation in Table 1. 

............. NL 

 
The maximum allowable superelevation (Ea) is given in Table 1. .............ML 

 Superelevation shall be rounded to the nearest 5mm. ............ MR 

 
Superelevation should  be  constant  throughout the  circular  curve  and  zero  on ............... G 

 straights unless design constraints require variation in superelevation.  

 

7.4.3.3 
 

Deficiency 
 

 The normal limit on deficiency (D) is given in Table 1. ..............NL 

 
The maximum allowable deficiency (D) is given in Table 1.. ............. ML 
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