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2.2

2.3

2.4

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.

References

Australian and International Standards
Nil

OTHR Documents

OTHR 200 - Track System

OTHR 215 - Transit Space

OTHR 25071 Turnouts and Special Trackwork
OTHR 410 - Formation & Earthworks

BRM 0011 Train Operating Conditions (TOC) Manual
Network Rules

Other References

CRN CM 2031 Track Inspection
CRN CM 521 - Level Crossings
CRN CP 2037 Track Design

CRN CP 211 - Survey Specification
CRN CP 213 - Track Side Signs

Definitions

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

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.

Conventions

This document contains mandatory requirements and guidelines. To aid understanding and
compliance, all instances have been ‘'flagged' as follows:

Issued August
2018
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Issued August

Mandatory Requirement - SHALL be met ... MR
Guideline - preferred where practical . G
Normal design limit. Where maintenance issues arise, maintainer acceptance is  ............. NL
required
Maximum (or minimum) design limit. SHALL NOT be exceeded unless ............ ML
EXCEPTIONAL limits apply
) 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 ............ MR
specified in Section 7 using a combination of the following components
The design output (framepoint co-ordinates) for horizontal alignment shall be stated  ............ MR
(calculated) to a minimum of 6 decimal places of a metre (0.000001).
Preparation, content and presentation of track design documentation and drawings ............ MR
shall be undertaken in accordance with the requirements of BCP 203 - Track
Design
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 ............ MR
individual components:
- Straights
- Circular curves
- Transitions
- Compound transitions
See Figure 1 for clarification of component names, point names and
various combinations of components
UNCONTROLLED WHEN PRINTED Page 5 of 45
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Bend Bend In straight
TP TangentPoint | R el 2o
CTP Common Tangent Point ’
TRS Transition Point
CTRS | Compound Transition Point
CcC Centre of Circle
TRS
»— Circular
Curve
CC -+l ___
v o CTRS
Compound
Transition
CTRS

Straight

Transition

Figure 1 - Honizontal alignment component combinations

6.1.1 Straights

A straight shall be defined by a pair of tangent points (TP), a pair of bends, ora ............ MR
combination of both.

A bend is the point of intersection of two separate straights.

A bend shall be created when a change of angle occurs or where it is necessary to ............ MR
define the alignment of a point on the straight.

Each TP or bend shall have a unique coordinate set (Easting-E, Northing-N). ... MR
The bearing and distance of each straight are derived numbers.

See Figure 2 for the mathematical relationships for straights.
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Es Ny BRG —» = Bearing of Straight from TPy to TF2

D = Length of Straight from TPy to TPy

/

Extent of Straight
component

p X TP; km;
BRG = tan” _2’_51' E: N

E 0
Na Ny | +180 (If Ny ~Nyg) <0

+360° (If Ny ~Ny)= 0and E; -E; <0

D - ylE2-E1P + (N2 -y P

km2 =kmy+D
Figure 2 - Straight component
6.1.2 Circular curves

A circular curve shall be defined by three coordinated points, two being the end ............ MR
points of the circular curve on the centreline and the third being the centre of circle

(CC).

Each of the three points shall have a unique coordinate set (E,N). ... MR
The radius of the circular curve is a derived number and shall be the arithmetic ............ MR

mean of the distances calculated from each end point coordinate set to the CC
coordinate set.

The length of the circular curve is nominated by the arc distance, shown in metres.

See Figure 3 for the mathematical relationships for circular curves.
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R = Radius of curve

A = Arc length from
TRS to CTP
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E3Ns —D_ ————————————————
e e lo. 0 CTP:km; (Alternatively
E:N: TRS;of CTRS)

Figure 3 - Circular curve component

From co-ordinates of TRS1, CTP2 and centre, calculate bearing and distance as indicated

6.1.3 Transitions

A transition is the component that joins the straight to the circular curve and is based on a cubic
parabola.

The transition shall be defined by three co-ordinate points, being the tangent point ............ MR
(TP), transition point (TRS) and the centre of circle (CC).

Each of the three points shall have a unique coordinate set (E,N). s MR

The associated radius and transition data (X, X', h, 8, @, m, L) are derived values using the three
coordinate sets.

The length of the transition (L) is a derived distance. @~ e MR

See Figure 4 and Figure 5 for the mathematical relationships for transition curves.
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From Co-ordinates of TP, TRS
and Centre calculate Bearing
and Distance as indicated

Dt =R

D3 :R#h

— !

To determine x.

x; =Dy x0.09 First Approximation

BRG;
D2

| BRG: /p,
2 ws_“'iﬁ'%l {
® =sin” | —=cos +240
V3 3 1
' km,=km,+L
b !
f \ o /"
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NO D
New x. Try x; = =2
D2
YES
Transition parameters
Radius and x_obtained
Figure 4 - Transition component
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Parameters: Radius (R); Transition Identifier (x;)
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Figure 5 - Transition formulae
6.1.4 Compound transition
A compound transition is the component that joins two circular curves of different radii.

The compound transition shall be defined by four coordinated points, two being the  ........... MR
common points joining the compound transition to the two radii (CTRS) and the
other two being the respective centre of circles of each circular curve.

Each of the four points shall have a unique coordinate set (E,N).  .eeeees MR
A compound transition is a specific segment of a transition.

See Figure 6 for the mathematical relationships for compound transitions.
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From Co-ordinates of & e
CTRS;, CTRS,, Centre; and EZ =
Centre, calculate Bearing ow, X L E
and Distance as indicated /‘“ _ B !
st E
: s o
e

Dy =Ry (rounded to 0.01mm)

6.2
6.2.1

Dz =d E
D3 =Rg (rounded to 0.01mm) 4Dy |
5 ) s
To determine X, ;
xc = 0.68Rg First Approximation
Calculate ®g, x, and m
from standard transition [P
formulae v a
: i
1 ) 2, 4y19 \ ]
[XL =§E\ﬁl R'L=(1+gnxt ) .
‘ 6mx,_
) i \ L —
First Approx i Centre;
, B |EN
NO kol s
AR
YES N @ |
yp =mx ? Centre,
EN
‘DL =tan~ 1 3ﬂ'\XL2
|
d= ,"'(xh -x +R_ sin®, ) + (R cos®,_+y, -R.cosd, -ycf
NO . D
m TTY xc x _.2
Xp — X + Ry sind
YES y= ,an-ll h X+ Ry L
Ry cos® +y -Rgcosdg -yc

Transition parameters
Radius and x; obtained

Figure 6 - Compound transition component

Location of kilometrage

Frame points

Each frame point (ie, TP, TRS, CTP, CTRS, E; point or BEND) shall be given a
label called a "survey kilometrage".

Issued August
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The "survey kilometrage" is a distance measured from Sydney along the centreline '4 foot' of
track. "survey kilometrage" 0.000km is located at the Buffer Stop at Central No.1 Platform.

The "survey kilometrage" of any frame point shall be the cumulative total from ............
Sydney of the individual "adjusted" component lengths, each component length
being derived.

6.2.2 Kilometrage adjustments

Kilometrage adjustments shall be incorporated to align the survey kilometrage of one track se
to another. This requirement recognises the practical difficulties involved In repositionin
location markers and survey details where alignment changes result in changes to leng
sections of track.

In multiple track locations, where practical, kilometrage adjustments shall be placed ............
at the beginning of parallel straights greater than 100 metres in length to align the
kilometrage of each centreline.

The Down track should be adopted as the through survey kilometrage = .ceeeeeen

The nominated survey kilometrage at this point shall be the adjusted kilometrage, ............
i.e. the kilometrage to be carried forward.

6.2.3 Long and short intervals

A long or short interval shall be nominated as well as the actual length. This interval ............
shall be located on a straight immediately before the point adjustment.

The length of the interval shall be limited to the distance between the last increment ............
point and the point adjustment.

The length of the interval shall be such that there is only one location for any ............
nominated kilometrage.

A long interval is a negative adjustment.
A short interval is a positive adjustment.
The interval shall be contained within the track to whichitrelates @~ ...
The interval should be contained wholly within a straight ~ seeeeees
The straight shouid be >100minflength. e

The kilometrage of a point within a long interval shall be nominated as 'the start of ............
interval kilometrage' plus a distance e.g. in Figure 7, the end of platform
kilometrage would be 43km200+24.308.

Issued August UNCONTROLLED WHEN PRINTED Page 12 of 45
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End of platform
200 + 24.308

o (=]
& &
Schofields |
o o
p—_ T
Long 20 \
200 to 220 [Km ADJUSTMENT
= 25.200 = -5.200

Figure 7 - Long kilometrage adjustment

OO 43"081.483 OO0 43"081.48:

{

KmADJUSTMENT | 0 100 ® 100

= +8.046
/ 100 to
= 11.954
PREFERRED LOCATION .............. OR \

Km ADJUSTMENT ¢ 120
= +8.046 —

081.483 to 100
= 1047

L1581

0 woys

Figure 8 - Short kilometrage adjustment

6.3 Vertical Alignment Components

Vertical alignment defines the position of the low rail of each track.

Vertical alignment shall be defined as a series of straight grades connected by
vertical curves (VC).

The parameters which define the components shall be:

- Intersection Point, reduced level (IPRL).

- Vertical curve, length (L,).

UNCONTROLLED WHEN PRINTED Page 13 of 45
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6.3.1 Straight grade

Each straight grade shall be defined by a pair of terminal points called intersection  ............
points (IP), which shall be located at whole 20m kilometrage points.

Each IP shall have a defined reduced level(RL). e
The 'grade’ of each straight grade shall be expressed as a percentage. @ ..

The percentage grade shall be an exact increment of 0.005% to give an exact ............
number of millimetre changes per 20 metres, except where kilometrage adjustment

or other similar constraints occur. A grade projected from one IP shall allow the RL

of the other IP to be derived to an accuracy of 0.001 of a metre.

6.3.2 Vertical curves

The vertical curve shall defined by the length (L,) and shall to be a multiple of 40m ............
ie, 40m, 80m, 120m.

The vertical curve shall be based on the quadratic parabola. However in the ...
determination of its length it shall be equated to a circular curve for convenience
and practical purposes.

The parameters of the vertical curve are defined in Figure 9 and by the following formulae.

X = Steeper grade (%) (Note: +ve Grade = UP (Rising)

X = Flatter grade (%) -ve Grade = DOWN (Falling)
1,, 2

RV = Evm

AG =X +x OR X - x if grades are in same direction

R,G
V= # round Ly up to an even number of 20m intervals (eg. 40, 80,....).

0
100L,,
Y = ﬁ
200
v-Sxan)  v=lrx-x)
2 OR 2 if grades are in same direction
1 2
y = Y |
L,
Issued August UNCONTROLLED WHEN PRINTED Page 14 of 45
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Level Plane

Y ]
4

GradeatP o7 oo
" Grade AB

Figure 9 - Vertical curve component

7 Geometry design requirements
gl General

Track geometry for track in all classes of mainline and siding shall be designed .......
to meet the limits for the track class detailed in BCS 200 or Table 2 using
the formulae detailed in the following sections.

The definition of the structure of different track classifications used In this standard is
in BCS 200.

HST refers to all currently approved High Speed Trains as detailed in BRM 001.

Design of multiple track shall include allowances for multiple track ...
centres as detailed in BCS 2135.

For single lines the alignment of the centre line of the track (4 foot) is to be used for .......
geometry design calculations.

Issued August UNCONTROLLED WHEN PRINTED Page 15 of 45
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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.

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 ............ MR
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.).

71.2.2 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 ............ MR
Limits unless otherwise allowed by the application of Exceptional Design Limits in

Section 7.2.3 below.

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. ... MR

- 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.

Issued August UNCONTROLLED WHEN PRINTED Page 16 of 45
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7.3 Design formulae

7.3.1 Abbreviations

Term Symbol Unit
Speed \% km/h
Equilibrium speed Ve km/h
Maximum allowable speed Vm km/h
Radius R metre
Radius of turnout R: metre
Bend angle b degrees
Applied superelevation (or cant) (= millimetre
Difference in applied superelevation E, millimetre
Maximum design superelevation Em millimetre
Equilibrium superelevation Ee millimetre
Superelevation ramp rate E, lin_
Superelevation deficiency D millimetre
Maximum superelevation deficiency Dm millimetre
Superelevation deficiency in bend Dp millimetre
Rate of change of deficiency Droc mm/s
Difference in deficiency .D millimetre
Length of transition L metre
Length of superelevation ramp L, metre
Grade G %
Difference between two adjacent grades G %
Vertical curve, equivalent radius R, metre
Length of vertical curve L, metre
Vertical acceleration ay m/s®
Nominal spacing of vehicle bogies B m

7.3.2 Bends

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

2
by: 4.85 = W
D NB,
7.3.3 Circular curves

7.3.3.1 Radius

The relationship between radius (R) and the parameters E,, V & D is given by: 11.82 = R—V'\I;E ,
where E, = E_, +D
Issued August UNCONTROLLED WHEN PRINTED Page 17 of 45
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7.3.3.2

7.3.3.3

7.3.4
7.3.4.1

7.3.4.2

7.3.5

7.3.6

Superelevation (or cant)

The relationship between applied superelevation (E;) and the parameters R, V & D (see Radius
above).

Deficiency

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

Transition curves
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 = DNV
L ’\DTOC
. . . . DN
Except where the adopted L is less than B, in which case: 3.6 =
BC ’\DFOC

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

Superelevation
The relationship between superelevation ramp length (L;) and superelevation parameters is given
by: 1000 = & EEa

r

Vertical curves

Vertical curves shall be as defined in Section 6.3.2.

The relationship between speed (V), vertical curve radius (R,), & vertical acceleration (a,) is given
V2
a, NR

\

by: 12.96 =

\

Calculation of speed

Determination of the design speed of trains requires the application of the following ............ MR
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.)

Issued August
2018
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7.4

7.4.1

7.4.2

7.4.3
7431

7.4.3.2

7.4.3.3

Mainline geometry design

Gauge
Nominal track gauge is 1 435mm for all classes of track. =~ ... MR
Bends
Bends in alignment are generally not desirable. Ll G
The normal limit on bends between straights ( ) is givenin Table1. ... NL
The normal limit on allowable deficiency on a bend (D) is the same as the .......... NL

maximum allowable limit in Table 1.
The maximum allowable bend between straights ( ) is givenin Table1. ... ML

The maximum allowable deficiency on a bend (D ) is givenin Table1. .. ML

Circular curves
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 Table2. ... NL
The minimum allowable radius (R) is given in Table2.. ... 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).

Superelevation (or cant)

The normal limit on superelevation (E,) is the same as the maximum allowable ............. NL
superelevation in Table 1.

The maximum allowable superelevation (E,) is given in Table2. ... ML
Superelevation shall be rounded to the nearest 5m. ... MR
Superelevation should be constant throughout the circular curve and zero on ............. G

straights unless design constraints require variation in superelevation.

Deficiency
The normal limit on deficiency (D) is given in Table2. ... NL
The maximum allowable deficiency (D) is given in Table2.. ... ML

Issued August
2018
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7434

744
7441

7442

Length of horizontal alignment components

The most desirable minimum straight length (in metres) between adjacent curves is

V
given by: 5 subject to:

The minimum length of straight between adjacent curves of similar flexure is equal
fo Be.

The minimum length of straight between reversing curves is equal to Be.
The normal minimum length of a circular or transition curve is equal to B..
The maximum allowable transition curve length is: L = 0.68R

The normal minimum length of superelevation ramp is equal to B..

If L is calculated to be less than B, then a transition curve is not essential

The normal minimum length of superelevation ramp in a non-transitioned
compound curve is equal to B; (see Figure 10,d). No limits apply to maximum
length.

Transition curves
General

The normal limit on rate of change of deficiency (D) is given in Table 1.

The maximum allowable rate of change of deficiency (D) is given in Table 1.

Superelevation

Superelevation shall be applied linearly throughout L.

The normal design methods of applying superelevation for various situations are
shown in Figure 10.

The maximum allowable superelevation ramp is related to speed through the
transition but must also consider the need for the track to be maintainable to meet
the base operating condition limits for track geometry, where superelevation ramp is
considered a twist. Maintenance requirements must be considered for designs that
exceed Normal limits.
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a) Similar flexure curves with b) Similar flexure curves with
straight > B, straight < B,
B.
2B
Co— | Ea1 \ EaZ
N/
TRS ‘:’P TEP TRS TRS TP TP TRS
c) Compound curve (transitioned) d) Compound curve (non- transitioned)
2B, B.
A
_/ Eaz —— E82
|
TRS TRS Ea c*rvp Ea
Point Poind
e) Reversing curves with straight > B, f) Reversing curves with straight < B,
2- BC < Bc

Eai
e at N
TRE TP \Rs EaZ RS 1P \&\T EaZ

Figure 10 - Methods of applying superelevation

Note: The heavy line represents the applied superelevation through the area of the transitions.

When a curve has no transition then the superelevation shall be applied ............ MR
symmetrically about the geometric framepoint (i.e. TP or CTP) as in case (d),
above.
745 Vertical curves

The normal limiting vertical radius (R,) isgivenin Table1. s NL
The minimum allowable vertical radius (R,) is givenin Table 1. e ML
The maximum allowable vertical acceleration (a,) in a vertical curve is given In ... ML
Table 1.
A vertical curve is required when the grade difference is: AGzz—\‘}(z)gor when T MR
AG=21%.
Track through turnouts and for 5Sm in front of switch tip shall be of constant gradient .............. NL
(no vertical curvature). This requirement applies to turnouts on main lines and in
sidings.
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Configuration approval is required if the turnout (new or replacement) is not located ............. MR
on a constantly graded section of track. Turnouts may only be constructed on
vertical curves following a detailed assessment of maintenance impacts and risk.

If tumouts are approved on vertical curves the turnout plus 5 metres of track in front  ..ceeeeeeeee. ML
of the switch tip shall have the same minimum radius (R,) as identified in Table 1.

7.4.6 Grades

Track gradient should be as fiat as possible excepting that design of grade shall ................ G
consider requirements for drainage. particularly through cuttings and platforms, as

detailed below.

The normal limits on grades are the same as the maximum limits on grades. = .cceeeene NL
The maximum significant grade allowable in a section of track is the ruling grade for ............. MR

that section. Grades over short distances may be steeper than the ruling grade if it
can be shown that there will be no effect on train operations (including the effects of
curvature).

The ruling grade for a section of track is documented in CRM 001.

When designing grades within 1 in 5 of the ruling grade advice must be sought from theGeneral
Manager.

The design grade shall not exceed the ruling grade without the approval of the General
Manager.

When designing grades within 1 in 5 of the ruling grade the grade shall be ............ MR

compensated for curvature by an amount: T?— %

The minimum grade in cuttings shall not be flatter than 0.5% (1 in 200) without ............. MR
provision for special drainage.
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Normal Limits Maximum (or Minimum) Limits
Parameter [Track Class| 1 ol e 5 1 sy i 5

Max V (km/h) Normal 115 100 100 60 115 100 60 60

HST| 1607°=9 | 14079 100 80 W 1607°°9 [ 140" 100 80

Adopted B. (m) 13 13 13 13 13 13 13 13

|Max B (degrees) 1° 1° 1" 1° 1° 50' 1" 50' 1" 50' 1° 50'

[Max Ds (mm) 25 25 25 25 40 40 40 40

[Min R (m) 400 400 400 400 160 160 120 100

lMax Es (mm) Mainline 125 100 75 40 125 100 75 40
Platforms See Section 7.7.2 See Section 7.7.2

T/out (Thru road) Sim 125 100 TBA TBA 140 100 TBA TBA

Tlout Contra 20 20 20 20 550D | a0 d | 200 | 200

|Max D (mm) Plain Track Normal *75 +50 40 +20 +80 +50 +40 +20

e HST +110/-75 +75/-50 +40 +20 +110 +75 +40 +20

Turnout track Normal 75 50 40 20 75 50 40 20

Conventional tumouts g 100 75 40 20 110 75 40 20

Turnout track Normal 75 NA NA NA 85 NA NA NA

Tangential tumouts |5t 100 NA NA NA 110 NA NA NA

Max Droc Plain Track Normal 35 35 35 35 55 55 55 55

(mm/s) HST 55 55 45 45 65 55 55 55

Turnout track Normal 85 TBA TBA TBA 110 TBA TBA TBA

Conventional turnouts |HgT 85 TBA TBA TBA 110 TBA TBA TBA

Turnout track Normal 110 NA NA NA 135 135 TBA TBA

Tangential tumouts  |H4sT 110 NA NA NA 135 135 TBA TBA

Diamond Crossings |Normal 0 0 0 0 25 25 25 25

HST 0 0 0 0 25 25 25 25

Rate of change of superelevation Normal 35 35 TBA TBA 55 55 TBA TBA

Eoc (MMIS) HST 55 55 TBA TBA 65 65 TBA TBA

IMinE. (1in) 900 900 750 750 400™"" | 400™* " | 400™*" | 400"

Min R, (m) Plain Track 1300 1300 1300 1300 1300 1300 1300 1300

Tumouts Constant Grade 3000 3000 3000 3000

IMax a, (mis?) 0.2 0.2 0.2 0.2 0.4 0.4 0.4 0.4

|erade G (compensated) ™' * 1in 100 1in 100 TBA TBA Ruling Grade

Table 1 - Normal and Maximum (or minimum) design limits of basic parameters
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Note 1: The design limit for negative D applies to the normal operation of the most significant trains over the track being designed.
Note 2: Ruling grade may not be compromised
Note 3: Only allowable when maximum deficiency does not exceed 75mm on Tumout Road
Note 4: Includes Class 3 track which has been piated and welded to Class 2 standard.
Note 5 Includes Class 5 track which has been re-railed with 53kg (Class 3G)
Note 6: HST Speed of 160kph subject to passenger rolling stock type (e.g. XPT or Xplorer)
Note 7. Consideration needs to be given to the implications for Base Operating Conditions for track geometry. Rates less than 1 in 650 will impact on track
maintenance for speeds more than 60kph
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7.5

7.5.1
7511

7.5.1.2

7.5.2

7.53

Exceptional Limits
Parameter Track Class 1 2
|Max D (mm) Passenger only 100
IMax Dioc (mmis) Normal 135
[MinE (1in) 3p0"ee" | gpptee™
Grade G (compensated) 1in30 1in30

Table 2 - Exceptional design limits of basic parameters

Note 1. Consideration needs to be given to the implications for Base Operating Conditions for track
geometry. Rates less than 1 in 650 will impact on track maintenance for speeds more than 60kph

Siding geometry design
All classes of sidings shall be designed to the following geometric standards.

The maximum design train speed on a siding is 25Km/h. If proposed speeds in a
siding are > 25km/h main line geometry design standards shall apply.

Circular curves
Radius

The Normal minimum radius (R) for sidings is given in Table 3 and the minimum
allowable radius (R) is given in Table 4

Transitions are not required on curves in sidings.

The gauge shall be widened on sharp curves as detailed Table 5

Superelevation

Superelevation is not required on sidings except as required to connect to a
mainline turmout

The maximum rate of removing mainline superelevation shall be 1 in 400. The
superelevation ramp shall commence clear of turnout bearers.

Reverse curves

A desirable straight of 20m shall be provided between reverse curves < 200m
radius.

For reverse curves > 200m radius the length of straight may be reduced to 13m.

If, because of existing restraints, this straight cannot be economically obtained, the
straight may be reduced to 10m provided it is understood long vehicles may require
shunting separately to avoid buffer locking.

Vertical curves

Vertical curves shall be provided when the grade difference is AG= Q_Q or 1%
Vv

(whichever is the lesser)
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