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Chapter 1
C1-1

C1-2

C1-3

Cl-4
C1-4.1

Cl-4.2

Introduction

Purpose

This manual provides requirements, processes and guidelines for the installation and maintenance
of sleepers and sleeper fastenings.

Context

The manual is part of RailCorp's engineering standards and procedures publications. More
specifically, it is part of the Civil Engineering suite that comprises standards, installation and
maintenance manuals and specifications.

Manuals contain requirements, processes and guidelines for the management of track assets and
for carrying out examination, construction, installation and maintenance activities.

The manual is written for the persons undertaking installation and maintenance activities.

It also contains management requirements for Civil Maintenance Engineers and Team Managers
needing to know what they are required to do to manage sleeper installation and repair activities on
their area, and production managers needing to know what they are required to do to manage the
renewal activity their teams are undertaking.

How to read the Manual

The best way to find information in the manual is to look at the Table of Contents starting on page
4. Ask yourself what job you are doing? The Table of Contents is written to reflect work activities.

When you read the information, you will not need to refer to RailCorp Engineering standards. Any
requirements from standards have been included in the sections of the manual and shown like this:

The following acceptance requirements are extracted from RailCorp Standard ESC 230
Treated sleepers are not approved for use.

Recycled sleepers may be used in crossing loops and in sidings

Reference is however made to other Manuals.

References

Australian and International Standards
Nil

RailCorp Documents

ESC 210 — Track Geometry & Stability
ESC 220 — Rail System

ESC 230 — Sleepers and Track Support
ESC 240 — Ballast

ESC 362 — Track Slabs

ESC 250 — Turnouts and special Trackwork
TMC 001 — Civil Technical Competencies and Engineering Authority
TMC 203 — Track Inspection

TMC 211 — Track Geometry & Stability
SPC 231 - Timber Sleepers and Bearers

© Rail Corporation Chapter 1 — Page 1 of 0
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Chapter 2 Management Requirements
C2-1 Reporting Defective Components
New or recently installed track components or tools are sometimes defective, or otherwise fail to
meet specified requirements. In some circumstances it will be necessary to recall the product and
take action with the supplier.
To ensure that appropriate investigation is undertaken and action is taken by field staff, engineering
and logistics staff, follow the process below.
Team member
If you suspect that track components or tools that have been delivered to you are defective, report
the defect to your Team Manager.
Team Manager
If you are notified by your field staff that potentially defective components or tools have been
supplied:
1. Raise an NCR. (NCR Form attached as Appendix 5).
2. Conduct an assessment of the non-conforming product by inspection and, if practical, test
sample at least 2-3 other such items from the same batch.
This will help to determine the extent of the problem.
3. Forward the NCR to:
llya Soyfer, Logistics Support Engineer in Track Services
(phone 8922 1148 (2 1148)
fax 8922 1154 (2 1154)
email ilya.soyfer@railcorp.nsw.gov.au.
If there is any immediate concern, contact should be made by phone.
5. Track Services will investigate the failure and its implications and take other actions as
required. This may include:
~  Quarantine all product to avoid installation
~  Allow installed product to remain in track under special conditions
~  Remove all product from track etc
If this occurs official notification will be by the issue of a Civil Technical Note
© Rail Corporation Chapter 2 — Page 1 of 0
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Chapter 3 Competencies

NOTE: These competencies may enable activities to be carried out in other manuals. For a
comprehensive list of all activities that are covered by a given competency see Engineering Manual
TMC 001 — Civil Technical Competencies and Engineering Authority.

To carry out this work You need these competencies

Remove and install TLIS2031A - Install railway AND TLIS2034A - Install and

sleepers sleepers repair rail fastening
systems

Remove and install TLIS2031A - Install railway AND TLIS2034A - Install and

sleeper plates, pads and sleepers repair rail fastening

insulators systems

Rebore and regauge TLIB2101A - Install and AND TLIS2034A - Install and

sleepers maintain rail joints repair rail fastening
systems

Restore ballast profile TLIS2030A - Carry out track ballasting

after resleepering

Certify track during or TLIS2031A - Install railway AND TLIB3094A - Check and

after resleepering sleepers repair track geometry

© Rail Corporation Chapter 3 - Page 1 of 0
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Chapter 4 Manual Resleepering

This chapter describes the methods used in RailCorp to install or remove sleepers using manual
methods and minor plant and equipment.

There are two manual methods used to renew sleepers, the “Lift" and the “No Lift"” method. The
procedure for both these methods is described below:

C4-1 Planning
1. Consider the key technical risks of undertaking resleepering work. This includes:

~

~

~

~

Incorrect clip type shorting out insulated joints.

Shorting out insulated joints (eg sleeper plates, fastening, scrap left behind).
Trains tripping on high ballast.

Ballast fouling points operation.

Damage to trackside signal equipment (bondwire, potheads, train trip arms), from
material placement or movement, sleeper insertion and removal equipment.

Damage to train monitoring equipment (See RailCorp Engineering Manual TMC 211 —
Track Geometry & Stability).

Incorrect gauge after the work.

Top, twist, line and/or superelevation defects after the work.
Sleepers, ballast or equipment foul during work.

Site obstructions.

Sleeper spacing and skew.

Fastenings, Sleeper plates.

Ballast condition and profile.

Sleeper support (packing) and fastenings.

Track Stability especially during Summer Months. (See TMC 211)

2. Check the length of existing sleepers.

If sleepers have been cut short to avoid an obstruction, arrange for removal of the obstruction,
if possible. If it cannot be removed, check the available length

The following acceptance requirements are extracted from RailCorp Standard ESC 230.

Proximity of plates to sleeper and bearer ends in turnouts

The outer end of sleeper plates shall, normally, be located no closer than 200mm to the end
of timber sleepers or bearers. Civil Maintenance Engineers may approve a reduction to no
less than 50mm in constrained situations at turnouts and special trackwork

To determine acceptance, the CME shall consider the following:

~

Increased probability of failure of lockspikes or screwspikes due to splitting.

Reduced bearing of the sleeper or bearer leading to increased top degradation. To some
extent this is offset by the increased ballast pressure from lateral confinement from the
obstruction.

At locations where short sleeper/bearer ends have been approved, the condition of the
sleepers should be inspected during detailed walking and annual sleeper inspection to
confirming that the timber is not prone to splitting and that the ballast support is adequate with
good confinement laterally.

© Rail Corporation
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3. Check the quality of new sleepers.

Are they marked as suitable for where you are going to install them?

Are they in good condition? See Table 1, Table 2 and Table 3.

Standard sleeper size

The following acceptance requirements are extracted from RailCorp Standard ESC 230.
Timber sleepers

Dimensions and acceptance tolerances for timber sleepers shall be in accordance with the
requirements of Table 1.

Dimension (mm) Acceptance Tolerance (mm)
Length 2 440 +50- 0
Width 230 +10- 0
Depth 130 +10- 0

Table 1 — Timber sleeper dimensions

Half sleeper size

The requirements for half sleepers for use in the City Tunnels shall be:

Dimension (mm)

Acceptance
Tolerance (mm)

Length 800 +50- 0
Width 230 +10- 0
Depth 130 +10- 0
Distance from the centre line of the rail to -

the end of the timber in either direction Al £ e
Distance from the end of the sleeper plate Minimum 90 NA

to the end of the sleeper

Table 2 — Timber half sleeper dimensions

Timber Sleeper Usage

Group 1

1 white dot

Group 2

1 red dot

Table 3 — Timber Acceptance marking

Recycled sleepers may be used in crossing loops and in sidings

The following acceptance requirements are extracted from RailCorp Specification SPC 231.

Only use timber sleepers that have been marked on the end with a 25mm paint mark as shown
in Table 3.

The following acceptance requirements are extracted from RailCorp Standard ESC 230.
Treated sleepers are not approved for use.
Recycled timber sleepers (ie sleepers that have previously been used in track) may not be
used on main lines with the following exception:
- Sleepers are fitted with resilient plates,

- Sleepers have been assessed as having a minimum remaining life of 5 years at the new
location,

- The connection between the plates and the sleeper is sound with no evidence of plate
movement.

© Rail Corporation
Issue February, 2011
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C4-2

Lift

Are the new sleepers bored with the correct sleeper boring pattern for the location and the
sleeper plates being used? See Table 11 and Figure 1 and Figure 2.

Identify sleepers to be removed.

If traffic will operate over the track before the resleepering is completed, plan the work so that
the track will remain tied in accordance with the operating limits in TMC 203 — Track
Inspection. DO NOT unfasten and remove more sleepers than can be tied in the available
time.

If the work is being carried in summer months, restrictions apply to the spacing between
sleepers that can be removed unless written authority is provided by the Civil Maintenance
Engineer. The "Work in Summer Months" Instructions are detailed in TMC 211.

method
Remove sleeper fastenings and anchors.

Place sleeper fastenings and anchors clear of the track and stack them so that they are ready
for re-use or removal from site. Leaving them near or on the track will interfere with the
resleepering process and may result in them being "buried" in the track.

Remove shoulder ballast from the end of the sleeper.

Dig sleeper end ballast clear through to the edge of the shoulder and loosen ballast along
sleeper sides for easy removal.

Install jacks under the rail.

Jack up the rail.

~  BE extremely careful when lifting the track with jacks.

~  DONT'T lift the track higher than is absolutely necessary.

~  DONT'T lift the track between 1st November and 31st March, unless written instructions
are issued to do so by the Civil Maintenance Engineer. (See TMC 211).

~  DON'T lower the jacks without warning other staff.

~  DON'T leave jacks in place and unattended.

Remove sleeper plates.

Place sleeper plates clear of the track and stack them so that they are ready for re-use or
removal from site. Leaving them near or on the track will interfere with the resleepering
process and may result in them being "buried" in the track.

Check sleeper plates to determine if they can be re-used by following the procedures in
Chapter 11. Stack re-usable and scrap sleeper plates separately and secure scrap plates so
that they will not be re-used by mistake.

Remove sleeper/s.

You may be able to remove more than one sleeper with one lift.
~  Remove the sleeper with sleeper tongs.

~  Place it clear of the track and stack sleepers for disposal.
During removal DO NOT disturb the track geometry.

Clean and loosen bed.
~  Loosen the sleeper bed with a pick.

~ Excavate to at least 50mm larger than replacement tie dimensions. Smooth the bed
beyond the shoulder, free of obstructions sufficient to allow for free drainage to cess or
six-foot drain.

Install new sleeper.

~  Lay the sleepers, heart centre down.

© Rail Corporation
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~  Push the new sleeper into place.

~  Minimise disturbance to rail geometry.

9. Check the location of new sleeper for spacing and skew (See Table 4).

Sleepers shall be spaced in accordance with the requirements of Table 4 which have been
extracted from RailCorp standard ESC 230 - Sleepers and Track Support.

Operating Class Sleeper Tolerance (spacing or Tolerance
P 9 Spacing (mm) skew) (mm) Mo D Limit/ m
Timber
ALL Track goo(ere?) + 2002 10/6 (+50mm)
(mainline & sidings)
ALL Track 600 + 20Nt 2) 10/6 (+50mm)
(mainline & sidings)
<25T Axle load 720 + 20 11/7.920 (x60mm)
25T 650 + 20 16/11 (£80mm)
30T 600 + 20 10/6 (x50mm)

Table 4 - Sleeper spacing in plain track

Note 1 Installation tolerance for new or face resleepering of track sections.
2. Up to 50mm for spacing to allow for missing an aluminothermic weld (only over two sleepers).
3. Except at rail joints (See Table 5).
Spacing at rail joints
Spacing of sleepers at rail joints in plain ballasted track shall be adjusted in accordance with

Table 5.
Design Acceptance
Rail (Kg/m) Spacing (mm) Tolerance

(mm)
60 Insulated (mechanical) 430 + 20
53 Insulated (mechanical) 430 + 20
53 Mechanical 510 +20
Glued Insulated Joints (any rail size) 600 + 20
All Others 510 20
Glued Insulated Joints (any rail size) ‘ 600 + 20

Table 5 - Sleeper spacing at joints

Spacing at bridge ends

Spacing of rail support (sleepers, abutment and transoms) at transom topped bridge ends shall be
adjusted in accordance with Table 6.

. Design Spacing Acceptance
Operating Class (mm) Tolerance (mm)
All classes — New bridge structures 600 + 20
All classes — Existing bridge structures | 600 preferred but will + 20
accept up to 900

Table 6 - Sleeper spacing at bridge ends

© Rail Corporation Chapter 4 — Page 4 of 3
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Space the sleepers evenly. Move adjacent sleepers if practical. It may even be necessary to
install extra sleepers or remove sleepers if the required spacing cannot be maintained.

10. Replace the sleeper plate.

~  Apply sleeper plates so that the rail leans towards the track centre.

~  Position the plate so that all holes in sleeper are visible through the holes in the plate.

11. Lower the rails and remove the jacks.
12. Check Gauge

Standard ESC 210

The following construction/renewal acceptance limits for gauge are extracted from RailCorp

Main line Sidings
(mm) (mm)
Gauge +4 +6

Table 7 - Construction Acceptance limits for gauge

The following maintenance acceptance limits for gauge are extracted from RailCorp Standard

ESC 210
Main line Sidings
Gauge (mm) (mm)
Variation to Wide 5 5
design gauge .
Tight 5 5
ol B e e e

Limiting tight gauge 1430mm

Variation in 1m (due to rail wear)

2

2

maximum deviation at a discontinuity (eg a joint)

1

1

widened design gauge

1mm between insulator and foot of rail)

Work shall be carried out to correct “foot gauge” + 5mm

Table 8 - Maintenance Acceptance limits for gauge
Where gauge widening has been applied on curves by design, the limit applies to the

Rail play is not permitted except small amounts arising from construction tolerances (eg

Table 9 — Foot Gauge

Rail Size (kg/m
Cant
47 50 53 60
1390 1391 1373 1374
1379 1379 1360 1360

13.

Civil Maintenance Engineers may authorise the following limited variations:
~  Correction of wide gauge on curve worn rail by tightening the “foot gauge.

~  Greater than 5mm tight gauge where rail flow is present.

Gauge must not exceed the BOS limits in Engineering Manual TMC 203 - Track Inspection,
without appropriate protective action.

The maximum deviation at a discontinuity such as at a joint (“foul joint”) shall be in accordance
with Table 8. Particular care is required to ensure that new joints cut into the track have
matching profiles at the gauge face and running surface.

Bore holes in the sleeper (if required)

Sleeper boring requirements are detailed in Table 10, Table 11 and Figure 1 and Figure 2.

© Rail Corporation

Issue February, 2011

Chapter 4 — Page 5 of 4

UNCONTROLLED WHEN PRINTED Version 4.3



RailCorp Engineering Manual — Track
Sleepers & Fastenings TMC 231

Maintain a consistent sleeper boring pattern with adjacent sleepers.

The following standard boring patterns have been extracted from RailCorp standard ESC 230 -
Sleepers and Track Support.
Boring requirements in timber sleepers, transoms and bearers

Sleepers and transoms shall be bored to match the sleeper plates used in the approved
configuration. The patterns for DF 30 sleeper plates using dogspikes, lockspikes, dogscrews and
lockscrews are detailed below.

Hole sizes shall be as detailed in Table 10. Holes shall be bored completely through the timber.

Dogspikes 21+£0.5
Lockspikes 16 + 0.5
Dogscrews 17+0.5
Lockscrews 14 +0.5
Screwspikes | 27 mm dia 25+0.5

24 mm dia 18+ 0.5

22 mm dia 18+ 0.5

Table 10 — Fastening hole diameters
Sleeper Boring Patterns

Rail Section Plate Cat No. A B Comment
(mm) (mm)
53 kg DF 30 New Pattern | 1348 171 Lockspike and dogspike

arrangement is a mirrored and
inverted image of Old Pattern

Table 11 — Sleeper Boring patterns

B A B
N R Sleeper plate footprint
X
O
\4 () 38 P
i €) A 38;' ~
102 89 Q) 127
64 |
<> <+ <> < < >
43 40 40 43 332
Figure 1 - 53 kg NEW pattern boring details
O 21mm dia dogspike hole OR
17mm dia dogscrew hole
'e) 16mm dia lockspike hole OR
14mm dia lockscrew hole
337 < 1184 < 2ol » _Sleeper plate footprint
/
A () () A 76 4 () C) A
76
)\ 4 Fay 76 5 () 6
y SO Eeedd A O [
90 64 90 64
A4 Y
¢ —>
291
Figure 2 - Boring pattern for Pandrol for 53 & 60kg/m rail
© Rail Corporation Chapter 4 — Page 6 of 5
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14. Reinstall fastenings.

Fastenings for timber sleepers

The acceptance requirements for fastenings are detailed in the following extract from RailCorp
standard ESC 230 - Sleepers and Track Support.

Standard configurations of fastening assemblies for timber sleepers, bridge transoms and turnout
bearers are detailed in Table 12.

- - (Note 2)

Operating Class | " Cpoie/Rail | Dwg.Nov | - No per plate
Non Resilient (for existing installations ONLY)
Main Lines (includes sleepers, transoms"*° and bearers)
Passenger Main Line
Mix.ed Passenger Freight 2 Dogspikes (Note 1) DF 30 2
Main Line
Light Line
Sidings (includes sleepers, transoms and bearers)
General Yard
Pa;senger operations/ or 2 Dogspikes (Note 1) DE 30 2
maintenance
Passenger Siding
E_ngineering Maintenance 2 Dogspikes (Note 1) NIL NIL

iding
ALL classes 2 Resilient E2003 DF 62 & cast 4
plates

ALL For existing 2 Resilient E1853 Reformed plates | 2 lockspikes + 2
classes | installations Gauge lockspikes

ONLY. CANNOT be
re-installed when
sleeper is replaced

(or approved
alternatives) M

Turnouts in ALL classes 2 Resilient Appropriate 4
baseplates

Transoms in ALL classes 2 Resilient E2003 DF 62 & cast 4
plates

2 Resilient Type ISP95098 | 4 X 24mm screw
plates spikes M4
Insulated Joints in ALL Low profile clips DF 62 4
classes el627 (timber)
ALL classes 2 Resilient E2003 DF 62 4
ALL classes 2 Resilient 2 X 24mm screw
spikes M4
ALL For existing 2 Resilient E1853 Reformed plates | 2 lockspikes + 2
classes | installations Gauge lockspikes
ONLY (or approved

CANNOT be re-
installed when sleeper
is replaced

alternatives) M2

Turnouts in ALL classes

2 Resilient

4(Note 5)

Note

1 Round shank dogspikes or approved alternative fastenings may be used.
Lockspikes (L6) or approved alternative fastenings may be used.

Gauge lockspikes are approved for existing installations only and are no longer in use.
If plates have 6 holes use additional holes where conditions warrant.

A W N

Table 12 - Timber sleeper fastening configuration
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~ Install dogspikes square to the rail, vertical and flush on the rail foot.

~ Install lockspikes with hole parallel to rail, driven so that a distance of 0-5mm exists
between head and plate.

~ If dogscrews and lockscrews are being used, follow the installation instructions in Chapter
10.

~ If sleepers are being replaced at insulated joints and resilient fastenings are being used,
make sure that low profile clips are used. (See Chapter 7).

~ If transoms are being replaced on bridges and resilient fastenings are being used, make
sure that zero toe load clips are used where required. (See Chapter 8).

~ DO NOT overdrive elastic fastenings (clips). Refer to Chapter 6 for installation
instructions.

~  Renew any ‘sprung” or overdriven clips.

15. Reinstall anchors in non resilient fastened track.

The requirements for anchors are detailed in the following extract from RailCorp standard ESC 220
- Rail System.

Welded track shall meet the following minimum anchoring requirements.

—  Double (or box) anchor every fourth sleeper except at mechanical joints

Double anchor every second sleeper for a distance of 32 sleepers either side of mechanical
joints, starting at the second sleeper from the joint.

— Basic anchoring is to be so that sleepers are anchored on both sides on each rail (double or
box anchor), except for steep grades as detailed below.

—  On track with a falling grade steeper than 1 in 80 in the direction of traffic, or at other locations
where considered necessary to control rail creep, the anchoring shall be increased by adding
single anchoring each second sleeper (or on every sleeper, if necessary) throughout the
welded rail length, to prevent rail creep.

Insulated Joints in Welded Track

— At mechanical insulated joints EVERY sleeper is to be double anchored for a distance of 32
sleepers on each side of the joint.

— Bonded Insulated Joints are treated as if they were plain track, and anchored in the same
pattern as the track in which they are placed (eg 1 in 4 when laid in 110m rails or CWR, or
every 2nd if within 32 sleepers of a turnout).

The requirements for anchors in turnouts are detailed in the following extract from RailCorp
standard ESC 250 - Turnouts and Special Trackwork.
Turnouts

— Double anchor every second sleeper for 32 sleepers (ie a total of 16 anchored sleepers) in
front of the switch, commencing from the first sleeper from the switch.

— Double anchor every second sleeper/timber for 32 sleepers/timbers (ie a total of 16 anchored
sleepers/timbers) behind the crossing, commencing from the first timber after the crossing that
has plain track fastenings.

— Double anchor every second timber on the through rails and turnout rails between the heel of
the switch and the front legs of the crossing.

Diamonds

— Double anchor every second sleeper/timber for 32 sleepers/timbers (ie a total of 16 anchored
sleepers/timbers) behind the crossing, commencing from the first timber after the crossing that
has plain track fastenings.

—  Double anchor every second timber between the "V" and "K" crossings.
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Catchpoints:

— Double anchor the catchpoint rail every second sleeper for 32 sleepers (ie a total of 16
anchored sleepers) in front of the switch, commencing from the first sleeper from the switch.

— Double anchor the catchpoint rail every second sleeper/timber for 32 sleepers/timbers (ie a
total of 16 anchored sleepers/timbers) behind the heel commencing from the first timber after
the heel that has plain track fastenings.

The requirements are detailed in the following extract from RailCorp standard
ESC 220 - Rail System.

Anchoring of Welded Track on Bridges

Transom top openings with spans <18m

—  Standard anchoring for welded rails on open track as detailed in above shall be used on
welded rails on these bridges.

Transom top openings with spans 218m long but < 80m.

—  For a distance of 60m from a bridge end, the track shall be double anchored on every second
sleeper.

— On the bridge the track shall be double anchored to every second transom for half the span
length, commencing at the fixed end.

Transom top or Ballast top openings with spans 280m
—  Between expansion switches the rails are to be double anchored to every fourth transom.
Ballast top openings

— Standard anchoring for welded rails on open track as detailed above shall be used on welded
rails on Ballast Top openings with spans <40m in length.

—  For Ballast Top openings with spans 240m in length the requirements for expansion of the
rails and the ballast must be considered.

~ Install anchors flush against the side of the sleepers.

~  If the existing anchor pattern is more extensive than the requirements above, check with
the Civil Maintenance Engineer to determine if the extra anchors need to be re-installed.

~ Renew any ‘sprung” or overdriven anchors.

16. Lift, pack and line track, using the methods described in RailCorp Engineering Manual
TMC 211 — Track Geometry & Stability.

~  Pack each sleeper tight up to the base of the rail.

~  Pack the sleepers uniformly and evenly under the rail and at least 200mm either side of
the rail, NOT in the centre or at the ends.

17. Measure and record geometry.
18. Restore ballast profile.

~  Make sure you restore the standard ballast profile. See Table 13.
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The

construction and maintenance acceptance limits detailed in Table 13 are extracted from

RailCorp Standard ESC 240- Ballast.

Ballast shoulder width (mm)

Operating Class Design Acceptance
Minimum | Maximum | Minimum | Maximum

Main line
CWR and LWR 400 | 700 390 | 700
Siding
CWR and LWR 400 700 390 700
Loose Ralil 300 700 290 700

Table 13 - Ballast shoulder width design and acceptance limits

19.

20.

Check the worksite.

~ Do not block drainage systems with old sleepers, fastenings or plates.
~  Stack all used material neatly where it is not in the way.

Certify track.
~  Certify the track using the procedure in TMC 211.

~ If work has not been completed and sleepers are left untied, assess whether a speed
restriction is required using the operating limits in TMC 203.

~  If sleepers have not been packed, or geometry has not been corrected, apply appropriate
restrictions in accordance with the operating limits in TMC 203.

C4-3 The “NO lift” method (Boodling)

This
This

2L T o o

10.
11.
12.
13.

process is basically the same as the lift method except that the track is not lifted with jacks.
method reduces the disturbance to track stability.

Remove fastening/anchors.

Remove shoulder ballast from end of sleeper.

Remove the ballast and dig a trench next to the sleeper to be removed.
Remove sleeper plates.

Push the old sleeper into the trench without lifting the rail.

Remove the sleeper.

~  Remove the sleeper with sleeper tongs.

~  Place it clear of the track and stack sleepers for disposal.

During removal DO NOT disturb the track geometry.

Clean and loosen bed.
Install new sleeper.

Check the location of new sleeper for spacing and skew. (see Acceptance limits in Section C4-
2 Item 9).

Replace sleeper plate.

Check gauge (see Acceptance limits in Section C4-2 Item 12).

Bore holes in the sleeper (if required).

Reinstall fastenings (see fastening requirements in Section C4-2 Item 14).

~ If dogscrews and lockscrews are being used, follow the installation instructions in Chapter
10.

~  If sleepers are being replaced at insulated joints and resilient fastenings are being used,
make sure that low profile clips are used. (See Chapter 7).
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14.

15.

16.
17.
18.

19.

1§

If transoms are being replaced on bridges and resilient fastenings are being used, make
sure that zero toe load clips are used where required. (See Chapter 8).

~ DO NOT overdrive elastic fastenings (clips). Refer to Chapter 6 for installation
instructions.

~  Renew any ‘sprung” or overdriven clips.

Reinstall anchors in non resilient fastened track (see anchoring requirements in Section C4-2
Item 15).

~ Install anchors flush against the side of the sleepers.

~ If the existing anchor pattern is more extensive than the requirements above, check with
the Civil Maintenance Engineer to determine if the extra anchors need to be re-installed.

~ Renew any ‘sprung” or overdriven clips and anchors.

Pack sleepers using the methods described in RailCorp Engineering Manual TMC 211 — Track
Geometry & Stability.

~  Pack each sleeper tight to rail.

~  Pack the sleepers uniformly and evenly under the rail and at least 200mm either side of
the rail, NOT in the centre or at the ends.

Measure and record geometry.

Restore ballast profile (see acceptance limits in Section C4-2 Item 18).
Check worksite.

~ Do not block drainage systems with old sleepers, fastenings or plates.

~  Stack all used materials neatly where it is not in the way.

Certify track.
~  Certify the track using the procedure in TMC 211.

~ If work has not been completed and sleepers are left untied assess, whether a speed
restriction is required using the operating limits in TMC 203.

~  If sleepers have not been packed, or geometry has not been corrected apply appropriate
restrictions in accordance with the operating limits in TMC 203.
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Chapter 5 Replacing defective fastenings on timber sleepers

This chapter describes the methods used in RailCorp to replace sleeper plates and fastenings and
crossbore timber sleepers.

C5-1 Planning

1.

Consider the key technical risks of undertaking the work. This includes:

~ Incorrect clip type shorting out insulated joints.

~  Shorting out insulated joints (eg sleeper plates, fastening, scrap left behind).
~  Trains tripping on high ballast.

~  Ballast fouling points operation.

~ Damage to trackside signal equipment (Bondwire, potheads, train trip arms), from
material placement or movement.

~  Damage to train monitoring equipment (See See RailCorp Engineering Manual TMC 211
— Track Geometry & Stability).

~ Incorrect gauge after the work.

~  Ballast or equipment foul during work.

~  Site obstructions.

~  Fastenings, Sleeper plates.

~  Ballast condition and profile.

~  Sleeper support (packing) and fastenings.

~  Track Stability especially during Summer Months. (See TMC 211).

2. Identify Fastenings and/or sleeper plates to be replaced.
If traffic will operate over the track before the work is completed, plan the work so that the
track will remain tied in accordance with the operating limits in TMC 203 — Track Inspection.
DO NOT unfasten more sleepers than can be tied in the available time.
If the work is being carried in summer months, restrictions apply to the spacing between
fastenings that can be removed unless written authority is provided by the Civil Maintenance
Engineer. The "Work in Summer Months" Instructions are detailed in TMC 211.

C5-2 Replacing fastenings

1. Remove excess ballast from sleepers.

2. Remove fastenings/anchors.
Place fastenings clear of the track and stack them so that they are ready for re-use or removal
from site. Leaving them near or on the track will interfere with the resleepering process and
may result in them being "buried" in the track.

3. Install Jacks (where required).
Jack up rail (where required).
~  BE extremely careful when lifting the track with jacks.
~  DONT'T lift the track higher than is absolutely necessary.
~  DONT'T lift the track between 1st November and 31st March, unless written instructions

are issued to do so by the Civil Maintenance Engineer. (See TMC 211).

~  DON'T lower the jacks without warning other staff.
~  DON'T leave jacks in place and unattended.

5. Remove sleeper plates.

Place sleeper plates clear of the track and stack them so that they are ready for re-use or
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10.

11.

12.

13.
14.

15.

16.

removal from site. Leaving them near or on the track will interfere with the resleepering
process and may result in them being "buried" in the track.

Install new sleeper plate

~ If the sleeper plates are ‘second-hand’ check the plates to determine if they can be re-
used by following the procedures in Chapter 11.

~  Apply sleeper plates so that the rail leans towards the track centre.
~  Position the plate so that all holes in sleeper are visible through the holes in the plate.

Remove Jacks (where used).

Establish correct rail gauge (see Acceptance limits in Section C4-2 Item 12).

Drill spare holes on sleeper to match sleeper plate.

Re-install existing (or new) fastenings (see fastening requirements in Section C4-2 ltem 14).

~ If dogscrews and lockscrews are being used, follow the installation instructions in Chapter
10.

~  If sleepers are being replaced at insulated joints and resilient fastenings are being used,
make sure that low profile clips are used. (See Chapter 7).

~ If transoms are being replaced on bridges and resilient fastenings are being used, make
sure that zero toe load clips are used where required. (See Chapter 8).

~ DO NOT overdrive elastic fastenings (clips). Refer to Chapter 6 for installation
instructions.

~  Renew any ‘sprung” or overdriven clips.

Reinstall anchors in non resilient fastened track (see anchoring requirements in Section C4-2
Item 15).

~ Install anchors flush against the side of the sleepers.

~ If the existing anchor pattern is more extensive than the requirements above, check with
the Civil Maintenance Engineer to determine if the extra anchors need to be re-installed.

~ Renew any ‘sprung” or overdriven anchors.

Lift, pack and line track (if required) using the methods described in TMC 211.
~  Pack each sleeper tight to the rail.

~  Pack the sleepers uniformly and evenly under the rail and at least 200mm either side of
the rail, NOT in the centre or at the ends.

Measure and record geometry.
Restore ballast profile (if required) (see acceptance limits in Section C4-2 Item 18).
~  Make sure you restore the standard ballast profile.

Check the worksite.
~ Do not block drainage systems with old sleepers, fastenings or plates.

~  Stack all used material neatly where it is not in the way.

Certify track.
~  Certify the track using the procedure in TMC 211.

~ If work has not been completed and sleepers are left untied assess, whether a speed
restriction is required using the operating limits in TMC 203.

~  If sleepers have not been packed, or geometry has not been corrected apply appropriate
restrictions in accordance with the operating limits in TMC 203.
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Chapter 6
C6-1

Use of "Pandrol" type resilient fastenings

Selection of fastenings
Use the correct Pandrol resilient clips for the sleeper and sleeper plate type.

The following requirements are extracted from RailCorp standard ESC 230.

Fastenings for timber sleepers and bearers

Standard configurations of fastening assemblies for timber sleepers and

detailed in Table 14.

turnout bearers are

. Fastening Type | Sleeper Plates | Lockspikes "2
Operating Class No. per Plate/ Rail Dwg. No. No per Plate
Resilient
Main Lines
ALL classes 2 Resilient E2003 DF 62 & cast 4
plates
ALL classes | For existing 2 Resilient E1853 Reformed plates | 2 lockspikes + 2
installations Gauge lockspikes
ONLY (or approved
CANNOT be alternatives) "¢
re-installed
when sleeper
is replaced
Turnouts in ALL classes 2 Resilient Appropriate 4N
baseplates
Transoms in ALL classes 2 Resilient E2003 DF 62 & cast 4
plates

2 Resilient Type ISP95098 | 4 X 24mm screw
plates spikes M4
Insulated Joints in ALL Low profile clips DF 62 4
classes 1627 (timber)
Sidings
ALL classes 2 Resilient E2003 DF 62 4
ALL For existing 2 Resilient E1853 Reformed plates | 2 lockspikes + 2
classes | installations Gauge lockspikes
ONLY (or approved
CANNOT be re- alternatives) M2
installed when
sleeper is
replaced
Turnouts in ALL classes 2 Resilient gMNote)

Note 2

Table 14 - Timber sleeper fastening configuration

Lockspikes (L6) or approved alternative fastenings may be used.

3. Gauge lockspikes are approved for existing installations only and are no longer in use.

4 In electrified or track circuited areas, where one of the spikes would cause shorting to the
underframe of a steel underbridge, 3 (three) screw spikes per plate may be used on curves >300m
radius, preferably with the two screw spikes on the gauge side of the rail.

5 If plates have 6 holes use additional holes where conditions warrant.

Fastenings for Concrete Sleepers and bearers

Conforming fastening systems shall use Pandrol E-2003 clips, Fastclip or other approved
alternatives. Rail pads of nominal thickness 5mm shall be used.

Rail pads of nominal 7.5mm thickness for E-clip fastenings and 10mm thickness for Fastclip
fastenings shall be used.
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Resilient fastenings are interchangeable for 53 and 60kg rail sections.

Standard configurations of fastening assemblies for concrete sleepers and turnout bearers are
detailed in Table 15.

Sleeper Design Fastening Type No. per Plate/ Rail
Type 4 2 Resilient E2003
Type 5 Heavy Duty 2 Resilient E2003 or 2 Fastclip FC1507
Medium Duty (Low Profile) 2 Resilient E2003 or 2 Fastclip FC1507
Type 6M Heavy Duty 2 Resilient E2003
Insulated Joints on all concrete Low profile clips €1629 or Fastclip FC1507

sleepers/bearers with cast in

shoulders and insulating material
Insulated Joints on all concrete Low profile clips 1627
bearers with baseplates

Table 15 - Concrete sleeper fastening configuration

Fastenings for Slab Track
Elastic fastening systems shall be used with Slab track.

Approved configurations of fastening assemblies for slab track are detailed in Table 16.

. Fastening Type Base Plates Comments
Operating Class No. per Plate/ Rail Dwg. No.
ESR & City Railway 2 Resilient PR409 DF 62 2 Screwspikes

minimum in curves
2300m radius

4 Screwspikes in
curves <300m radius

Table 16 - Slab track fastening configuration

Where baseplates are used the minimum requirement is:
—  curves < 300m radius- four screwspikes (two on each side).
— curves 2 300m radius -two screwspikes (one on each side).

— On slab track where screwspikes are used they shall be fitted with helical spring washers.

C6-2 Identification of fastenings
To identify the fastenings, look for the marking on the end of the clip. The markings form a code
that identifies the clip type and year of manufacture.
The coding system used to identify clips is shown in Figure 3, Table 17 and Table 18.
2005 (Year of manufacture) Clip series (€2003)
End of Clip
Factory of origin (B = Blacktown)
Figure 3 - Clip Identification
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Use Type Code
General use on timber sleepered track and no insulation 2003 03
pad using BHP.DF62 plate - also timbered turnouts.
General use on ESR & City Railway using BHP.DF62 PR409 NIL
plate and insulation pad.
General use on concrete sleepers 2003 03
General use on 53kg timber sleepered track using 1853 LA

reformed plate

Low profile clips for use at Insulated Joints on timber el627
sleepers and on concrete bearers with baseplates
(Red/Brown colour, round non flattened toe)

Low profile clips for use at Insulated Joints on concrete 1629
sleepers/bearers with cast in shoulders and insulating
material (blue colour, flattened toe area) normal and
reverse application possible

Table 17 - Selection of pandrol fastenings

The Year of Manufacture Identification Code is shown in Table 18:

1983 - A 1989 -H 1995-N 2001 - W
1984 - B 1990 - | 1996 - O 2002 - X
1985-C 1991 -J 1997 - P 2003 -Y
1986 -D 1992 - K 1998 - S 2004 -z
1987 - F 1993 -L 1999 -T 2005 -5
1988 - G 1994 - M 2000 - V 2006 - 6

Table 18 - Year of Manufacture Identification Code

Figure 4 — e2003 clip

C6-3 Installation procedure

1. Install resilient fastenings fully home into their fittings or housings, using the method
appropriate to the type of fastening.
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2. If a special tool is necessary to fit and/or remove the fastenings, DO NOT fit or remove them
without using the tool.

3. DO NOT overdrive fastenings. Limits are shown in Figure 5 and Figure 6.

DO NOT overstress resilient fastenings by lifting rail vertically off the sleeper plate with the
fastenings in place, or by levering upward between the toe of the fastening and the foot of the
rail.

5. Remove fastenings completely when adjusting rail fitted with resilient fastenings . DO NOT try
to pull rail through resilient fastenings.

6. Where wrap round insulated rail pads are fitted, lift the rail free from the pad to allow
unimpeded longitudinal movement of the rail lengths for adjustment.

«—

/

Diameter of Clip 'D' D + 3mm

Figure 5 - Installation of PR type Pandrol clips

—, |—

f

Diameter of Clip 'D' % D + 3mm

Figure 6 - Installation of 'e' series Pandrol clips
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Chapter 7 Installing Pandrol E clips at insulated joints
Special low profile Pandrol E clips are available for use at insulated joints.

The clips are designed to be clear of bolts and plates but have a lower toe load than normal clips.

The main advantage of the low profile clips is that, when installed properly, they rest clear of the

fishbolts, removing the need to remove the 2nd and 5th bolts.

There two types of clips. The clips can be identified by material diameter, colour when new and
clip toe area shape. (See Table 19 and Figure 7 below.)

Clip Number Clip Colour Useage Special Features
‘e’1627 RED Timber sleepers and concrete 16 mm Dia
bearers with baseplates
‘e’1629 BLUE Concrete sleepers/bearers with | 16 mm Dia with clip toe
cast in shoulders and insulating | area flattened.
material

Table 19 — Low profile Pandrol E clips

Install the clips in the standard manner. Make sure that there is no contact between fishbolts and
the clip. (See Figure 8, Figure 9 and Figure 10.)

CONCRETE

Low profile Pandrol E
Clip‘e’1629 (Blue)

FOR USE WITH

SLEEPERS AT
INSULATED JOINTS

x

/ 16mm dia
rod \

Standard profile Pandrol
E Clip ‘e’ 2003

Flattened Toe area

Smaller,

Figure 7 - Low profile Pandrol E clips

Low profile Pandrol E
Clip'e’1627 (Red)

FOR USE WITH
TIMBER SLEEPERS
AT INSULATED

JOINTS

Warning!!

Clearances are compromised with the low profile clips in timber bearers
with baseplates type PZ 147 and Type | baseplates.
with the pressed steel lugs forming the clip housing. Clips which may
become foul of bolts or plates should be left off.

These are the ones
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"/ Low profile Pandrol & x
E Clip‘e’1627 (Red) g

¥ s i r-
A A & Wi B .r-—*nﬁ_ 7

Figure 9 - ‘e’ Clip joint bar assembly to suit AS53kg / AS60kg rail with ‘€’1629 Clip on Concrete
Sleepers

(Courtesy PANDROL AUSTRALIA)

1 JIII |
I
1]2] 3] 415 H I
Figure 10 - ‘e’ Clip joint bar assembly to suit AS53kg / AS60kg rail with ‘€’1627 Clip on Timber

Sleepers

(Courtesy PANDROL AUSTRALIA)
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Chapter 8

Installing resilient fastenings on bridges

Install resilient fastenings on bridges as follows:

The following requirements have been extracted from RailCorp standard ESC 220.
Resilient fastenings on bridges

Transom top openings with spans less than 18m (centre of bearings)

On bridges where elastic fastenings are installed, normal elastic fastenings shall be installed on the
entire length of each span.

Transom top openings with one or more spans 18m long and greater, but less than 80m.

On bridges where elastic fastenings are installed, normal elastic fastenings shall be installed on
one third of the span from the fixed end and Zero Toe Load fastenings installed on the remaining
two thirds of the span (see Figure 11). Where spans are located on curves <400m radius, Zero
Toe Load fastenings cannot be used without approval from the Chief Engineer Track.

Provision shall be made for play at the movable end of a bridge for the guard rail "V" to expand and
contract (depending on length). This can be achieved when using MDFC concrete termination
sleepers by setting the lock-in shoulders 6mm clear of the nose end rail. Zero Toe Load fastenings
are used to secure the guardrail nose ends, allowing limited vertical movement.

Bridges with expansion switches

On bridges where elastic fastenings are installed, normal elastic fastenings shall be installed on the
entire length of each span.
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Resilient fastenings on Resilient fastenings on
every transom on 5 of every transom on % of
every span everv span )
Install Zero Toe Load clips to every Install Zero Toe Load clips to every Resilient

Resilient fastenings

transom on % of every span

o ‘ ‘ transom on % of every span fastenings

S R—
g

Y
A

No mechanical joint for 60m

Fixed
end

No mechanical joint on bridge

Free Fixed
end end

Spans 2 18m but <80m

Figure 11 - Resilient fastenings on transom top bridges
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Chapter 9 Installing 'Fastclip' fastenings

Co-1 Identification of fastenings
To identify the fastenings, look for the marking on the end of the clip. The markings form a code
that identifies the clip type and year of manufacture.

The coding system used to identify clips is shown in Figure 12, Table 20and Table 21.
2005 (Year of manufacture) Clip series (FC1507)

End of Clip

Factory of origin (B = Blacktown)

Figure 12 - Clip Identification

Use Type Code
Fastclip — general use with concrete sleepers (including at | FC1507 S
insulated joints) - normally supplied with the toe insulator
attached

Table 20 - Selection of pandrol fastenings

The Year of Manufacture Identification Code is shown in Table 18:

1998 - S 2001 - W 2004 -z
1999 -T 2002 - X 2005 -5
2000 -V 2003 -Y 2006 - 6

Table 21 - Year of Manufacture ldentification Code

Figure 13 - Fastclip FC 1507 (with insulator attached R)
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C9-2 Installation

Use the Pandrol Fastclip "Track Installation Guide" supplied by Pandrol Australia to install
"Fastclip" sleepers.

Some key points from the guide include:

1. Special tools and equipment are needed for manual or mechanised installation.
2. Install sleepers on a good level ballast bed so that most sleepers directly support the rail.
3. If there is a gap between the rail seat and the sleeper, lift the sleeper up against the rail seat
before it can be clipped up. (Tools are available to facilitate this).
4. There are RailCorp approved methods available for replacing cast-in shoulders and welding
on replacement shoulders. These are detailed in Chapter 14 and Chapter 15.
5. Check ballast regulator blades to ensure that they will not hit the fastening assembly (the
Fastclip assembly is wider than conventional Pandrol clips and shoulders).
The blade needs to be cut out to give a clear area, 80mm above the rail seat and 135mm
either side of the rail centre line (see Figure 14).
Cut out for
fastclip Ballast
Regulator
/Blade
S —— T
80 mm |80 mm
—
]
.." ............................................................................ Rail Seat
220 mm + ) 220 mm +
throw allowance Rail throw allowance
for curvature for curvature

Figure 14 - Ballast regulator blade cut out details for Fastclip fastenings

An allowance needs to be added to the cut-out to account for the throw of the regulator blade
arising from curvature of the track. This will be different for different regulator designs.

Note: there will also be a difference in the cut-out required for different rail sizes. If the blade
is set up for 60kg/m rail an additional 13mm will need to be cut out to allow for its use with
53kg/m rail.
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Chapter 10 Installing and removing dogscrews and lockscrews
C10-1 Identifying dogscrews and lockscrews

C10-1.1 Dogscrew
The dogscrew is an alternative fastener to the dogspike.

The dogscrew consists of a 19mm threaded shank with a 22mm shoulder below the flange. On top
of the flange is a 6-lob head designed to fit an E24 drive socket.

The dogscrew provides greater vertical holding force than the dogspike.

Figure 15 - Dogscrew

C10-1.2 Lockscrew

The lockscrew can be used instead of lockspikes. The lockscrew consists of a 16mm threaded
shank with a flange and 6-lob head, the same as the dogscrew.

There are two types of lockscrew:
Small flange — for general use.

Figure 16 — Small flange lockscrew

Large flange — for use with the automatic magnet pickup machine used by production gangs. This
type cannot be used on rolled Pandrol plates because of the flange interferes with the rolled

shoulder and does not sit flush on the plate.

ALAE R

Figure 17 — Large flange lockscrew
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The lockscrew provides similar cross-sectional strength to the lockspike.

Advantages and disadvantages
The benefits of using the dogscrew/lockscrew include:

—  The dogscrew/lockscrew uses a screwing action for insertion reducing potential injuries from
flying objects and swinging of hammers.

—  The dogscrew has greater vertical holding power and should remain tight for a longer time in
comparison to a dogspike.

—  The dogscrew/lockscrew only requires to be placed upright in the hole before screwing-in
where as the standing of a dogspike requires tapping in.

—  The dogscrew/lockscrew is galvanised for longer life.

The disadvantages are:

—  Sleeper boring hole sizes are different to dog/lockspikes and care will be required when
ordering prebored sleepers. The dogscrew has a 17mm diameter bored hole (21mm for
dogspike) and 14mm diameter hole for the lockscrew (16mm lockspike).

— Additional equipment is required to insert and remove these screws.

C10-2 Installation
Bore a 17mm diameter hole in the sleeper for a dogscrew and a 14mm diameter hole for the
lockscrew.
DO NOT insert dogscrews or lockscrews in prebored dogspike or lockspike holes.
Place the dogscrew or lockscrew vertically in the bored hole (hammering or twisting should not be
required). Place the E24 drive socket on the 6-lob head and rotate clockwise until the flange
touches the rail or baseplate. As a guide, between 150 and 300Nm of torque is required.
A standard % inch or 19mm Hex socket will fit the E24 head and can be used if the correct socket
is not available, however it is unlikely to last as long as the correct fitting socket.

C10-3 Removal
Place the E24 drive socket over the screw head and rotate anticlockwise to remove. The E24
socket has a 1/2inch female drive, a %2 to % inch adaptor may be required to fit existing drive
equipment.
If the head has been damaged (eg derailment), an extractor tool is available that grips the outer
edge of the flange and when rotated will unscrew the dogscrew.
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Chapter 11 Use of reclaimed sleeper plates

Reclaimed sleeper plates MUST meet the following requirements for acceptance and re-use on
RailCorp's track (main line and sidings).

Cl11 Sleeper plates with dogspike holes
1. Only double shouldered sleeper plates may be re-used.

K

2.  Only New pattern sleeper plates may be re-used.

o U U U

In NEW pattern plates the In OLD pattern plates the
lockspike hole is on the RIGHT lockspike hole is on the LEFT of
of the centreline of the plate the centreline of the plate

3. DO NOT use any sleeper plates with evidence of excessive corrosion, notch marks or
oxyacetylene burn marks.

4. Check that the plate at a distance of 30 mm from the edge where the rail foot on the rail gauge
side contacts the plate, is not cracked.

This is the location where bending moment is highest and the plate section is relatively thin.

Use a straight edge to check that plate underside concavity, convexity or unevenness is not
greater than 1mm.

7. Use a Go NoGo gauge to check for the following dimensions.

l

The lockspike holes shall be no wider than 19 mm at bottom surface.

~  The dosgspike holes shall be no wider than 25.5 mm at bottom surface.

14

The rail seat width shall be no greater than =150 mm.
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Cl1-2 Sleeper plates for Pandrol fastenings
1. DO NOT use reformed plates.

2. DO NOT use any sleeper plates with evidence of excessive corrosion, notch marks or
oxyacetylene burn marks.

=== -

O O
=

3. Check that the plate at a distance of 30 mm from the edge where the rail foot on the rail gauge
side contacts the plate, is not cracked.

4. This is the location where bending moment is highest and the plate section is relatively thin.

Use a straight edge to check that plate underside concavity, convexity or unevenness is not
greater than 1mm.

6. Use a Go - NoGo gauge to check for the following dimensions:
~  The lockspike holes shall be no wider than 19 mm at bottom surface.

~  The rail seat width shall be no greater than 149.5 mm.
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Chapter 12 Track Laying with Track Laying Machine

This chapter describes the methods used in RailCorp to lay concrete sleepered track using the
Track Laying Machine (TLM).

The track laying operation can be undertaken in two ways:

Construction mode: in which new sleepers are laid on a clean ballast bed. This mode is used
either when constructing new track or when existing track has been completely removed for
formation reconditioning.

Relay mode: in which the track laying machine removes the old sleepers as well as installing new
concrete sleepers.

1.

Track removal

In “Construction Mode” remove track either by unfastening and removing components or by
removing track panels.

In “Relay Mode” remove dogspikes or resilient fastenings. DO NOT remove lockspikes and
sleeper plates. DO NOT remove sleepers from the ballast bed.

Preparation for track laying

In “Construction Mode” the ballast bed is prepared in accordance with the requirements for
Track Reconditioning

Preparing the ralil

DO NOT prepare more than 220m ahead of the TLM.

In “Construction Mode” if old rail is to be reused:

~ cutthe rail into 220m lengths,

~  bore the back 2 holes,

~ lay out the rails on the ballast bed ahead of the TLM.

In “Relay Mode”
~ DO NOT remove the rails from the timber sleepers.

~ If new rail is to be used lay out the rails ahead of the TLM along the centre of the timber
sleepers.

Survey control and guide wire

Set up the guide wire for the TLM on star pickets placed by reference to survey marks. The
locations are checked by survey staff.

TLM “cut in”.

“Cut in” the TLM using a temporary panel of timber sleepers (9m long). Use either the “fixed
point” or “wrap around” methods of rail connection (as appropriate).

Track laying

Once “cut in”, the TLM lays concrete sleepers. During “Relay Mode” the TLM removes the
timber sleepers from the ballast bed simultaneously while laying concrete sleepers.

Rail pad placement

Place rail pads in the rail seat area of the concrete sleepers before the placement of the rails.

Fastening distribution

Layout fastenings on the skeleton track from the jewellery wagon or manual methods as
appropriate.

© Rail Corporation
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9. Clipping up
Set up fastenings manually prior to clipping up.
Fasten the rail to the sleepers using hand tools or mechanised clipping machines as
appropriate.

10. TLM “cut out”

When the TLM reaches the “cut out” point, “cut out” the TLM using the “fixed point” method of
rail connection unless otherwise required.
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Chapter 13 Storing timber sleepers

When new sleepers are received into stock and are not required for immediate use, stack them
heartwood down on old sleepers in order to keep them off the ground and free from the effects of
moisture and, possibly, white ants. Sleeper stacks generally contain 10 in every row so that the
number of sleepers can be easily counted if required.
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Chapter 14 Replacing Fastclip cast-in shoulders

The following method of replacing cast in shoulders is approved for use in RailCorp.

Pandrol Australia Pty.Ltd.

Method Statement
for the Repair of
FASTCLIP Sleepers.

FC1507 with 9183 Cast Shoulders’

Core Drilling
Cast Housings

YT DL IEFASTCLIP] |
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In the event of the FASTCLIP shoulder being damaged,
possibly due to accidental collision by ballast regulators
or tamping machines, the following procedures can be
adopted to repair sleepers in track.

ot

Pandrol Australia Pty Lid.

42V {«]NFASTCLIP

Chapter 14 — Page 2 of 1
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F.emove all detachable components from the shoulder
(housing), including the side post insulator at the rail foot.
The rail pad ¢can remain in place.

Lad

Pandrol Australia Pty Lid.

1N ]« ]NFASTCLIP
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MMount the drilling baseplate over the broken shoulder,
locating the two legs under the rail foot,

Ballast may have to be removed from the erib and around the
sleeper to gain access.

Pandrol Austrahia Pty Ltd. 4

AW DL { IRFASTCLIP
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Ensure the two leg end hooks are located
around the rail foot.

Also ensure the frame is hard up against the
underside of the rail foot.

Pandrol Australia Pty Lid.

42N\ oL {eINFASTCLIP
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Mount the drilling pillar to the tapered spigot.

Using the locking pin and handle, rotate

to secure the pillar into position.

Pandrol Australia Pty Ltd. 6

420\ o 1:{e INFASTCLIP
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le)

The drill head 15 fitted to the pillar and locked in place at (d).

The core drill barrel 15 inserted in the chuck and locked by
turmning the outer ring {e).

Pandrol Australia Pty. Lid. T

A L IRFASTCLIP
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Mount the water canmister holding rig on the foot of the rail
adjacent to the dnll ng. Connect the dnll unit to a suitable
generator and the water hose to the camster. Water 1s used to
cool the drilling operation and wash away waste concrete
slurry. With the feed handle attached to the dnll the unit 15
ready for operation.

The drill speed 1s set to 800 rev/min. Apply a steady hand
feed during dnlling, the operator can feel the resistance
pressure required as the dnll cuts trough first the casting, then
concrete. The operator can detect when the base of the
shoulder 15 reached and the core breaks free.

Pandrol Australia Piy. Ltd, 3

42\ 1 {« INFASTCLIP
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On completion of drilling the dnll umit and base can be
removed, either in one unit or taken apart in sections. The
photograph above shows the resulting hole and core which
encircles the shoulder stem. Inspect core to ensure that no
prestressing wires have been cut.

Pandrol Austraha Pty. Ltd.

XN s]: s ]NFASTCLIP
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Using a hammer and chisel the sides of the broken shoulder
can be retnoved (ensure there 15 no damage done to the foot
of the rail) . This leaves an impression in the concrete sleeper
top (footprint), providing an ideal location or datum for the
replacement shoulder. This footprint position ensures the
correct rail seat dimension 15 maintained

Pandrol Australia Pty Ltd 1

YV R RFASTCLIP)
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Apain using a hammer and chisel score the inside face of the
hole at several positions. This provides a rough surface tor the

grout to key, Once this 15 complete clean and dry the hole and
footprint area ensuring no debns 1s present which may prevent

accurate location of the replacement shoulder.

11
Pandrol Australia Pty Lid.

<X T Y] (s ]NFASTCLIP
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The replacement shoulder can now be inserted and the fit
checked.

MNote,

The base of the shoulder stem will require machining or
grinding reducing the overall length by 3 mm. This ensures a
correct fit at the bottom of the hole and allows grout to flow
around the base of the stem.

The clip and toe imsulator can be pre-installed to the post
insulator change position and fitted with the shoulder.

Pandrol Australia Pty Ltd. 12

<X TY\b]:{s]RFASTCLIP
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The three part epoxy grout (zee specification sheet) can now
be mixed at the correct proportions and poured into the hole.
Fill the hole to appromimately 20 mim from the surface. This
allows sufficient to fill the cawvity once the shoulder stem 13
titted, without creating excessive over spill or waste,

Pandrol Australia Pty Ltd. 13
&
1\ [P {e]RFASTCLIP
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Pour grout into the two footprint channels. The hole 15 now
ready for a replacement shoulder.

14
Pandrol Australia Pty Lid.

4N\ D { INFASTCLIP
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The shoulder 1s inserted stem first into the hole and gently
tapped down to locate in the footprint. Excess grout can be
cleaned awav with a small spatula. Ensure the area between
the rail foot and the front post face of the shoulder (h) is
cleaned off down to the concrete level. This allows the post
msulator to be fitted correctly once the grout has cured.

Pandrol Australia Pty. Ltd. | 5

T\ s]: {s]NFASTCLIP
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The repair 15 now complete. Allow for curing time of the grout

to full strength, min. 24Hrs 10 warm conditions up to 5 days in
colder ambient temperatures. "Where the temp erature may fall
kelow 10 degr C, check that the grout 15 fully cured. Once this
period has elapsed the post thsulator can be fitted and the clip
driven forward to the installed position.

It 15 important that the post insulator 15 only fitted after the
orout has fully cured, avoiding any rail movement due to
traffic disturbing the shoulder position. Howewer, tie security
must always be ensured prior allowing any traffic to run, e
encough secured sleepers with side post insulators in place must
retmain to allow curtng time of repaired ties.

Eeplace any previously removed ballast back into the crib.

Pandrol Australia Pty. Ltd.

£ PANDROL FASTCLIP'
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The complete dnll is supplied in a metal box that
consists of:

-Hilti dnll unit
- Core drill Bits

- Drill mounting Frame

- Water supply container with hose attachment

- Water container holding Rig

Pandrol Australia Pty. Lid.

Y LN FASTCLIP)
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Safety Instructions

The material used in this shoulder replacement procedure
should be handled and used in accordance with local Health
and Safety Regulations.

Particular attention should be paid to the following:-

-Do not allow resin to get on the skin.

-Lse Barrier cream on the skin.

-Always wear gloves when handling matenals.
-Always wear eye protection and protective clothing.

Emergency Procedure:

-In case of epoxy contact with the skin, wash the skin with
soapy water.

Do not use any solvent on the skin!

-In the case of epoxy contact with the eve, nrigate the eve
with running water for 15 minutes and obtain medical
attention.

-Keep clear ofthe rotating drill during the core drilling
operation.

[mportant

Whilst the information contained in these procedures is correct,
fallure to cary out each function correctly to a high standard or

the use of non specified materials and equipment may result in
fallure of the FASTCLIP system,

Pandrol Australia Pty. Lid. | &

L\ DI {s]NFASTCLIP
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Pandrol Fasiclip Shoulder Replacement

Supporting Documents

Method Statement

Instructions for implanting 8 shoulders
WSDS for Araldite LC1 91 NOT INCLUDED

MSDS for Hardener 1240 | Referto current MSDS
Label 38177 {Resin)
Label 38178 { Hardener)

Pandrol Australia Pty. Lid. |G

YN LIONFASTCLIP)
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Al
EE
Eraanivas
Coamparey

v i e s,
[ ]

1. Chisal Z groowes along the wall of the drilled holes, Suggest 20mm wide chisel
in an imEsect hammes.

2 Blow out all loose matedal and waler ueing a dry, od free, comprezsad s
blast, - ansung full @ye protaction 15 wom,

3 Chask the fit 5f the rapacament shaulder by irsarting ks the preparad hoe

Ensure thet the underssde of the head eates on the concrete iIn the posibon
ol e resreresd shodbder |ooaied i

Cheack seven further shouldars in ther drlled holes.

4. Flace 800cc of resin {pelicw hqued) indo a 5 Iire plastc miang buckat, acd
S0t af hardersr Hee liqud) and max thorcughly urdl the mix is a8 urekerm
green colour
Ensune the maderial at the adges and the bofiom of the bucket are thommug hby

e i,

§. Add pne bag of fller i the spory max and mix thoroughly bl 8 unitorm light
green mix. Enswe the matedial &l the edges and the bobom of the buckel ane

thoroughhy mixed in

G. Remowe the bial ited shoulder ard powr the Sled epoxcy mix imo the hole until
thie hoda ks full. Temp the mix whika Slling the hole 10 enaure that no large ar
pockeds are formed

7. With & spestula or fial sirip, push some mix from the hole inio the shoulder
foutprint and arcund the cdges of the hode whene the shoulder head will locate.

B Slowty puesh the ahoulder imfo the fillad hale

Tap the shoulder down very hghily with a sclt hammer unil it seals on the
concrede under the head

FAMCHOL ALISTRALIA

ﬂPAH DROL®

Fasdred osiralis P |lshed
SN S (] 357

T B Slaw Elackioma,

Hvda, FETW. 3140

F i Bpe 188 Bladkiirem

Sudmoy WU 3020

Aamrels
Tebephoms &1 3 ESE 5N
F=zariE ¢l .- BT THRS

INETRUCTIOHNS FOR BMPFLANTING APPROX 8 SHOLUWDERS
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PANDROL"

PAHDRGL AUSTITALILR

B, Anamaunt of apoey mix will be displaced during insertion.

Chaan this apaxy away fom the gap between the rail and the shaulder to sllow
the sidepoat meulator to fit

Do mat put the excess epoxy clsaned away from the shoulders bach mn ihe
buckat

10, Chack that an msubater will B betwean thie rall and tha shoulder
11. Fit the gther cesen ehoulders ag abaue,
12, Leave the shoulders fo cure for 248hs (e T days if cold) then dip up.

13.1n tha cold aress such a8 tunnels whene the temperature may fall below 10C,
cheecik thad She mix is fully cuned, befane dipping up.

14.1n arsas whers the slespers o hows may be contammnated (eg near sl _
lubricadors] enswre that the sufaces are tharaughly clean and frea of praasa, oil
or ather contani nants

This epoxy mex will only bond o dean dry concnete
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Chapter 15 Installing Fastclip Weld-on shoulders

The following method of installing Fastclip Weld-on shoulders is approved for use in RailCorp.

L TR

Installing FASTCLIP Weld on Shoulders

Imstruction te repair broken FASTCLIP FCI587 shoulder, PAN. 118 or 10824
with Yweld en® retrofit ficld repair part 11434,

CONDITIONS OF LSE

L. NEVER I'SE THIR REPATR METHOD OF HROKEY SHOULDERS [F THERE ARE VISTHLE
STRUCTURAL CRACKS 1IN THE SLEERPER.
2. NEVER WELID MORE THAN ONE SHOULDER ON ANY TWO SUCCESSEILVE SLEEFERS IN TRACK.

Eguipment Heguired
Pandral Heand Toals, Extraction Tool - LPISE22, Installaion Tool - LP1514 7 ar aquivalent.
Anple Grnder, Gas or Oxy acdylae worch for heating, welding aquipment and elecirodess as specified.

Wielding Spevifications
Widding elactrodes shall be 3 2Zmm, SUPERCAST Mi/Fe, sntable for highar sirength weliling of
Spheraidal Craphine Cast Iron in aceonlance with WA Procluet Dain Sheot WiCT 6129 o equival onl.

Sufdy Instroclions

LPersonal Salere Eguipmagnl. Shaes, hearing and gye prowction. Gloves o bandle bat matenal, and
all necesary specific site sfety apparcl.

Wiork instruction - Procedure

Pasition the FASTCLIP extmetion ool amd completely raneve the FASTCLIP and tos insulaior
from the broken sheulder, and then emowe the sidepest insalalor,

Visually inspect the sidepost insulaior, toe insulator and Pandrol FASTCLIP for damage. Ratain
all vmdamessed compoments For re-pssanbly. Visual ingpection can vsoally datenmine if nes

components are recqui recl, M. 1T the shoulder is dameged during a derailment, most parts wall nead
o b replaced.

Weeld PPreparation
Carinel e imelicarsd,

Cirimd to these dotwm swrfuces, both sides.
Bemoye mastiscale T Aoar
Tor a clean weliling surloec

Usie on amgle prinder io prepare the
weld surfaces os indicated. verbically as illostrated

Usie the tesp edpe av o datwm and grin

17V DL INFASTCLIP ———
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Pogig Jed B

Part Mumber 11484
Pre-Alignment and Pasitioning '|I
Ensire the now shoulder can he correcily
pasiliongi inta the existing hroken shoolder.
WR. Far cormect alignment, grinding ofT the
partireg line flash From the new shoalder meny
bo recquinel.

Preheal hoth shoolders and Align

With the aid of a gos or axy scetylene orch, with
o *Mautral" flame, haat both shoulders o approx.
250" Celivs Using hoatproof glives,
position the new cast shoulder inis slignment as
shoeen. Enswre the new showlder is lalemlly
centralised and Armby pushed forsanl in readiness
for mezliling. ! Passiblz paring line flash
Welding

2 mal atisch weldi "Earth lead® 1o mmil . Frsore earth, elecimds soitings and connections are cormact.

While hodding in aligned pesition, weld in lections as indicated

I. Firsl, "mck weld" across the wop and canire. Ensurme not o destroy the centre park position kocking
@ re. Inspect the alignment is undigturbeid bebore funbor wekding.

2. Fully welil the back of the shoulder beraven the Toor and the chamier.

Summary

o not wedd on inside of shoukler whan:

sidgpost insulator is resaszembled.

Welding sequence

I. First tack =l op cmire.

2. Bocomil weld should be ot the back.

L. Fully weldl the sides indicabed by
chambered weld prepuimtion.

4. Fully weld the top withapproximaiely
4-5mimn fillet wealids.

2. Back weld A Sidlewall welds, One Allel nn only in these
posiions Do pol over weld.

Fost weld trewtm e
%4 nol acoelemle the coaling doen process,

Final Inspection and Assembly

Allovw compoments b cool fully, befors proceeding. Togpect anc ensure there 1= 0o excess weld upon
completion. 1T neceszary. grind of T any exoess wedd that may obstruct the re-mssombling o components.
Ispct and ensurs then: is no cracking incithar shouldar ar the welis.

Azzmble sidepost inwilator and check for alignneent and
functionality. Ay damaged componen = must be replacad.

Azzgmblo FASTCLIP with toe irsulator into final position.

Final viswal ingpoction anil chock For Ot & functiomlity.

L VWD LNFASTCLIP ———
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PRODUCT DATA SHEET WeD 8129

SUPERCAST Ni/Fe

s Mickei-lron Core WiraBasic, Graghile Coaling

v Mishinapkl Mickel.lran Depmail foe the Higher Stramgta Welding 2
Caet Irons, Particularty 5G rons

¢ Siabia Padoemence on Weddars 12P and 140 aldng kachinas

CLASSIFICATION
ANE A5.15

IDENTIFICATION

COETING

LAl

TiF
GREEN

| ErFe-C
DESCRIFTION AND APFPLICATIONS

SUPERCAST MiFe s a basic, graphile caaled ACDC eectode for the higher sirengih
walding of caef Inpre. | & characiengsd by a sofl, smonth grc wdth low penedration and
soatier levels on both AC and DC power sources. Ease of sirking & a feature of
SuperceEst MiFe

Thie clectrode = made from a Miskallon core wre and produces 5 duetie
machinaahie weid deposil with the axira sirength required for welding 55 (Sphencidal
Graphie] imons, Supercast NeFe may also e used Tor Thie raparr and reclamatcn of al
atardsEd =i al gray caed ingn, malleable ron, auslenils cast Fon and 20me gradas
of mechande cast mon. 1 & deally suited o the dssimilar welding of these rons 1o
shasls

i 5
hES 578

W

Ep

0.007

DEPCSIT PROPERTIES
VIELE: STRIERS

CEPGET HARDNTES

TEHSILE STRENGTH

200 P B M B0 - 2R AR,
OFERATIONAL AND PACKAGINGDATA =~ === ===
ELECTRIOOE | ELECTRODE | WELD®SNG PACHAGENG [N APPROX i PFROOUCT
SIEE [=w=) LEMGTH | CURREMN Mo JF HIMEBEER
[rmmij RAMGE" RS
(&5 o N] FER KL
PET | CTH | MINIF&K
1.3 450 B5 . 16 25 | 1% i85 G SNIFESD
SMIFESIM
& 0 Hnl B-1H | 24 19 | = SHEFES
_ Feoamimanded ior OG-, o &L (minereem 45 QL) pperaion S
lague C T3 August 2002 Page 1 of 1

T okl i el b DTl RS A D PSR B B Delell el S S =T e @I b S PTG o

Eerriia el Che s oy by oy e g vtieren Fywee Tyl dean i g e v acii e el i i moprdanr e

BT B RSl L e B D) e R POl e R el RO CE S S LA A TR
K Il oy Ll e Tl Dy e Tl Rerd O D ik

Fe O 1240 Tmd
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Chapter 16 Delkor Elastomeric Rail Fasteners

Cle6-1 Inspection and Maintenance

Delkor Elastomeric Rall Fasteners
Alt 1 and Egg
Maintenance and Inspaction

1.0, General
The Didkear Egg and All 1 Ffaslenans are basically maintensnce frea, Providad 1ha
mits e instaled corectly, there are o maintenance reguirermants Tor g leas
30 years.

20, Inspection
Thea track reeds o be inspecied for the following cenditions:-

= A8 clips are fited and in their cormesst pasilion and condition [including  rail
pads and nsulaiors whane fitked |,

s Theres exids no undue water arcund tha fasteners dus to blocked drains,
seppage, eakage e,

= There axlst no metal chjects or nebbish jammed betacen the il and slob,

w  There i no excassive build up of gresse or fuel epilage on 1ha fastanars,

3.0, Ragular Checks
The kalloasing chacks nesd e be mads on thea fxation and railfdip componenls.
ap 3 maonths after track cperation commences lbe lomgue of lbe

soeaspiasiholts, atc shoukd ba checked on A rmandom  basis.
Approzimatety 20 1o 50 fimations should be chacked

Track Farm Recommended Nominal
Screwspike Torgue
Contrele Slah 250 — Z70Mm

wilh cast in HDPE dowed using
Ssl sorawapike & Feb washer
Timbsr 5hee e 230 = Z70MNm
Based on 19mm pre drilied hale
in Talow wood using 558
sorewepion & Felb wesher

Polymer Sleeper | 160 = 1&m
with cast in Mylon Dowsl 558 |
BETRABIMA & Fob wianer |

&3] i vasr afler iIrach operadion comenandcas e chesk a) i be repeatad mnd
then repeatad on & 5 o T year schadule depending on traffic.

cl Gondition of rail pads and insulabors o be regulssly checked cna Sta 7
yoear bagig. This may raed o be reduced depending on rack conditean
and operational frequency,

d) I corrosive oreas the conditions of &l componants of the fastenar and (=
fizadanm o be checked. In wet orea the fixstion should be chaclad
annually by ramaval of ona o mors units to monilor corrosion.
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C16-2 Installation of Delkor fastenings

Cl6-2.1 Acceptance requirements

the following acceptance limits apply:

The following requirements have been extracted from RailCorp standard ESC 220.

Track slabs shall be designed and constructed in accordance with the requirements of RailCorp
Engineering standard ESC 362 — "Track Slabs". In addition at the slab fastening system interface

seat in any direction

Iltem Limit Tolerance
Finished surface of the slab Design level + 0mm
- 5mm
No voids NA
Inward cant of rail Plain track 1:20 + 1in 400
Turnouts 0
Note need for cant Turnout 0to 1:20
transition over 2400mm transition to
plain track
Differential tilt of the rail seatinthe | O 1in 100
direction of the rail
Concavity or convexity of the rail 0 + 0.5mm

Table 22 — Slab track acceptance limits

Cl6-2.2 Installation

Installation Instructions

DELKECER Rl Fastenor

© Rail Corporation

Issued December, 2009 UNCONTROLLED WHEN PRINTED

Chapter 16 —

Page 2 of 1
Version 1.1




RailCorp Engineering Manual — Track
Sleepers & Fastenings TMC 231

Installation Method

DELKOR Rail Fasteners can be mounted in several differant ways. Varous methods for the instafation of
rail fasienors an concrate, steel and tmber are described,

The mounting of rail f2stensrs on concrete can be subdivided inte two main metheds named aftar the
working direction of the resp. method. With the so-called TOP-DOWN METHOD, the aligned rack is
supported In & lemporary support complete with fasteners and the conorele of grout poured up to the
underside ol the fasteners. With this method, the warking direction is from the top (aligned track) o the
bottomn {growfing or concrele pouringl It is therefore called the TOP-DOWM METHOD. This way of
mounting rail fasteners is best suited for newly constructed railway lines. & lateral and vertical adjustmeant of
the rail fastenars is not raguired. The one-plece DELKOR rad fasteners, where the fop plate is fiemly bondad
wilh the baso lrame by vulcanization, am especially sulted for this mounting method. Anothar way of
mounting is the so-called BOTTOM-LP-ME THOD with which the working directan is from the botharm o the
top. The rail fasteners are mounled on an sready completed concrete or steel base siruciura.

Spacing of Rail Fasteners

Regardlass of the nstallation melhod, the spacing of the DELKOR raif fasteners is variabie between 430
and 900mm. It has a decisive bearing on the dynamic stiffness of the rail and it is 10 be adpsted to the
specification o the superstruciure 2nd the roing slock.  The proper spacing can be determined by
DELKEOR, using special calculation programs, or be spacifisd by the client.

1. TOP-DOWN METHOD

With the TOP-DOWN METHOD, the fasteners are fixed fo the rail and the concrele ar grout poured up ko the
underside of the fastener. The tfrack complete with the attached fastenars is mounted an a lemporary
suppor (fig. 1), The track is acocurately aligned in both lateral and vertical positions as weall as suparcavalion
using a jack (fig.2 ). The fastaners complete with base plate, dowels and screwspikes/anchors or thraadad
rods are mouried to the rail by the resflient dip inclusive of rall pads and Insulators as required {fig. 2). The
formwork and steal reinforcement is positioned (fig.4), the track alignment checked and the concrele poured.
The temparary suppart is removed only after tha concrate or growt bas fully set

Fig I Alt 1%, mownted on tempararily supported raifs  Fig.2: Lifting device for the raising of the raif on
and prepared for e conereing into fongindinal TETREEFaFY LN,
Pifrehs,
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v [ A Roils on supporr wilk
pre-mownied roil festeaers,
reinfarcement uorailed intoe e
farmuwont fhelowg

Fig 3 Dovail viewe Ral fesioner A5t L® SL.09F
mpe, el fo rhe swpport redl, aeeemidled wih
Byse plave e eochoring elenems,

There are various TOP-DOWN METHODS

1.1, Instaltation on poured socles {drawing 1)

1.2, Instalation on concrate kongitedinal plinthes (drawing 2)
1.3. Installation on concrete track slab (drawing 3)

Advantage:
The TOP-DOWH-METHOD avolds the sccurmulation of lolerances of slabsiplinthe, rail fasteners and rails,
Ehiiss i rammi zang possie Irack ingccuracies,

Tip:
Ensure fhe sleel reinforeament doss nal loul wilh the lastener Mxatien bolls shuds - fibre concrate may B2 an
optficm fo consider,

1.1. TOP-DOWHN METHOD
Installation on Socles

Operating Sequence:

Irstallation of lemporany suppan and gauge te bans, aligning of ralls
Meambing of fasteners

Cirilling of hodas into the foundadion (rack base slab)

bAcamting of the formwonk for the socles

Pourkng of grout up o & level of abt. Smm below fastensr’base plate
Placing of threaded rodsfanchors or anchor bolts with plastic doweals
Complete pouring of growt in formwork up o underside of fastener
Rermowing of farmwark,

Removing of temparary supoor

0. Tightening of the bolts (observing grout sshing tima)

= 80 @ R D R
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Dwyg 1. Installation on poured socles showing WELKOR rail fastener Al ”*

Dwilling o hodes wirh supporied Carewaringy, inseviing of threaded

Tigfriening: af miny ol reomoval of

rail. sening-wge af fomnverk sty Bolty witlthont Jormann alier pront 28000 dle.

g A

davwels

TOP-DOVN METHOD
Instaliation on Concrete Longitudinal Plintha

The use of longiludnal plindhs has peoven superior 1o socdes or rangversa concrete beams {or
sdeapara) duse bo thelr mherent guidance n case of darsilmant (ig,5), The sk is supporled O @
sade temporary suppart, tha pre-assombied bled rad Fasteness ixed O he rai and then tha frack
aligreed curecy prior i pouring the concerate bo fom the longRudinal glinhs (fg.S).

Fig. 5: Detkar Egu" mowmed ou cancrere Fip o Sapparterd rol, formwerk e e
bowmritnting! pfithe fongfintion! plinie
Bpacilic Advaniage:

The dilling of dowelfanchor holes and (he adusting for boch kaleral and verlical aignment 1o
awercome the ey enness is dispansad with.

Dperating Sequence

. Satwp reils on an adjusisole temporany suppon vith gauge tie bars
Bcuriing of Tastenars

Plazing al threaded rodatanchor bolts wilth plastic dowels

Sat wp formeark for lengitudnal plingns

Prouring of kil conchebs

Remowing of foemwark

C=mantling of temporary suppart

Tightening of tha fastarar fixing serews (obsaree condrate seltng tme),

08 N R e L B e
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ey

Mg 7 Mawnng o Delor
Eee® tpe roil festewars o0
steel bridpe, sorew MKng on
witded plares

Fig W it T® rail frsieners, moimied on
Hiwnber sloepers

1.3, TOP-DOWHN METHOD
Installation on Concrate Track Siab

‘With this mathod, the rail fasienars am pre-assembled (o fhe s and their anchoring elemenls cast
inbo tha slab. The track is heraby accurately aligned and fived on a termporary sppart.

Specific Advantage:

| e Bl OF OSARIERENGT EEE B] 1NE A0jUETNG 107 DO |A0EFEl aNd vaiCs) AEJImEent o OWaICOmE
any unevenness (s dispensed with, The dimensional tolerance for this mounting method with respact
to lateral and wadical pasilion, suparakevation and rail gauge 5o o+ 1 mm,

Operating Sequence

, 3el up rils anoan adjustable lempoEny Support wilh gaugs e b

Mcunling of fasteners

Placing of threaded redsfanchor bolis wilh plastic dowels

Mounling of farrmecri for the: stab adgas

Pouring of in-situ concrete of the track slab up to the lower slde of the fastenertase plate
Famaying of formwark

Dizmanling of temporary support

Tightaning of tha bolls (obsande concrate satting fime)

@MW N
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ledpmrs

Fig. I Mamuiag o Delkar
Ege® type il festewers on
stvel Bridpe, sovew fiGng mn
weidiea' plarer.

Fig, % Al [F rail fimenees, mouniod oo
b sloopuere

1.3, TOP-DOWN METHOD
Installation on Concrate Track Slab

With this method, the rail fasienars am pre-assambled (o the raids and their anchoring elemenls cast
imzo tha slalb. The track is hessby sccuraiely sbgned and fived on a tlemporry sappart.

Specific Advantage:
| Pe RN 1 OSWRENCNGT NOIES BN 1NE S0jUE1HMN 168 BN 1S1ErE] and Yemical SeJiment 0 0YErcome
any unevenness |8 dispensed with, The dimensional tolerance for this mourting mathod with respect

to lateral and wadical pasilion, suparakevation and rail gauge 15w lo £ 1 mm,

Operaling Sequence
1, Fel up rails onan adjuslable lemporany support wWith gauge e bans

2. Mounling of fagiensrs

3, Placmg of threaded redsfanchor bolls wilh plastic dowels

4. Mounling of Farrmenr for the skl edgas

5,  Pounng of in-situ concrete of the track slab up bo the lower slde of the fastenarbase plate
8. Femoving of formwork

7. Dismanling of temporary suppor

8. Tightaning of tha bolls (obsande concrate satling fims),
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Dwy 2. Installation on concrete longitudinal plinths showing Egg” DELKOR rail fastener

s '.I-"‘E:;\:‘-:'.'u .

*ﬁ*‘v T

Pre-avsembling of rail fastener 1o Paring of IH-510F COUEPETE. Tighteming of sevens gffer seting-
Ferdl, posiniiiig of Tormmont, s, Wismaniling af farsinert
inseriing of serewspikes rods.

dewels fapieaal).

2.3 BOTTOM-UP METHOD

3.2

Installation of Timber Sleepans

Zome DELKOR rail [asteners, due 1o thesr apacific geometry, ere saslad for the mownting on timber
sleepers (fin.8 and #. With thase the mounting balts are provided ol he ends of 1he laglener,
Thess fesienas can also be provided with dongated hales 2nd servaled lockinghsashing syatem
for lataral adjustabiity,

The mounting cn limber siespers basically works exacthy e that on a prefabricaled conorele track
slat. Commedally available scrawspikas are suitable for (e moursng o Ega” and AL (7 rail
Lasieners.

INSTALLATION ON CONCRETE FOUNDATION

Temperatures and Weather Conditions

The tempaabure and weather conditions musl be in line wilh he product beirg weed whedher il is
Epany, candarele, mortar of groul. Manuiaciurar's recommendalions showld alweys be followed and
products selached in accordance with prevailing corditions.

For beth conditions of direc! sunlight and min, covars mued be avafabie o prolect the naw work I
requinad.

Preparation of the Foundation

The preparalon Ireabrmenl of the conemste foundalions & of greal impodance. Even od comarets
foundations can be prefreated. The foundation neads to be thoroughly cleaned.  Hidden grouded
araas have o bo dust-frea, dean, and free frem cement scale and oil. Driled holes are 10 be Hown
clean with compressed air. To evod the formation of dust, cement scale should be remaoved with &
naedle tocd minimizs dust).

In praring b nonerete fioe langihidinal plinghs And groading the socles, cane has bo he Bikan i wel
lhe maunting Iacakans a1 keast 6h in advanca, dependirg on he capllany absorbancy, in rdar b
allow the waler o penetrabte indo ibe adipcem concrele for betier adhesion. The waledng dec
HHFIE e &d|aoenl Concreta from dahydratng the grodk or the concrele,
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ia

1.4,

‘Whan 2 conorete foundabtion in tho form ol 2 ack edab iz new and the radl fagtenars are
submequenily grouled on il (he surlace has o be broom-roughened, before hardening, in order 1o

achieve a high degree of bonding,

When refro-fitting rall fastenars on eged concrete foundations, addfionsl preparaiony. medsures
hava o ha Eken, depending on the qualty of the grisling concrale. Comaminans have o be [otally
removed. Britthe concnala layers are 1o be remeved by noadka ol oF similar (Sand blastng). ©
fheir Blckness ewceeds 10mm, they have & be removed with descalng machinery or eguiprmernt.

Fig e Detkor Egg™ copleed i @ swdtol Fig 11 el Bgp™ tr e eniey arva of e
Piarteslidlig balvior srew, sl wili sofene Faile

Fig 12 Dellor Egg® ln the entey area af a Fig. L3 Dvredls vews Tempoeary suppoet fBr
Swarek, wihom smity salls s posiilantag af the ol
Farmwork

Principally, fomeors material must not be perous. When grouting socles, care heas to be teken 1o
wead e formrank with release agent for imgrowed remaval. Before that, leakages batween base
urivanesses and tha adpas of the formwork shauld ba seaked with a sultabda sealant

Thie Tormreork [Sockes) should extend about 20-28mm on all sces, 1L shoud also exdend @ hes
25mm ahove the fop of the sackes. Chemnfers or bevels on the lon edges can be achieved by flxing
45 degres beading on e Inside of the formwade. Uniess the powrng | canmed out using pumps o
injectizn equpment, & funnet-shaped head box on the side of tha formwark should Be used. With
thie additianal haad, the flaw characbanistica of the malesal will be improved.,

Fomrrnwork Tor longitudinal plinthe or track skab wider than 1000mm shouid have the formonds an the
e s raised by 25mm.

Anchoring Elements

Threaded Rods, Anchors, Downls

The lastening wilh plastic dovesls and anchar bolls graaniees fie possivility of 1her eplacemenl in
case of comosion or camape. Afler tha pouring, threaded nods or anchors ara parfecily bonded wih
the foundatson. The replacing of thega dements required special drvsing-out of coring eaitrmenl
The metals employed showld, tharedona, be suilebly surface-treaied for cormostan,
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1.5

AT,

Anchors

Size of Drilled Hole and Pull-out Strength

The gap Datwesn the bora of the dilled hole and the threeded rod (anmilar gap| |5 credal for
pouning=in the fastener fixng comporerts, Depending on the padicle grain sze in the groul, ths
follcradng Tormuia applies W the dimanscring of 1he annulsr gap:

Groul thickness (min) = grain size (max) x 3
Drilled hele size (min) = Dismeter (i) » 2 grout thickness (min.)

Cn Bonding the Bxing components wih epocy resing, Me ranufacimers advice relaling o ihe
dimensscning of the driled hole has 1o be obeeved. Rowghly, the ioliowing formuta applies o the
drilled hole dmensioning of & bonded anchar,

Drilled hole {min) = diamater jmu) + 10mm

Further dedaled manufacturer’s nstruclions with respect o #ha size of the driled hole can be found
in the gdirections of use of ihe drilled hole can be found in directions of use lor the reps, groubicement,
For comesily dimansonad anrmear gaps and carefully prepered holes, the pull-out sirength {anchor
pull lesting) for the fixing components grouled in Ihe feurdation i roughly calculated o the foliowing
farmuda;

Pull-cut
strength = fensila gad
carcumference x bond length (anchar)

Tige:
Tz puil-cut strenglh of cormimercialy svailabie groul i betsesn 4 and 12Mimne’,

Grout and Cememnt

With the TOP-DOWHN METHOD, commercislly availaise grovts” of eithar cament o two-pod apoxy
reglre are wsad for the installstion of DELKOR rail fastaners. The reanufascuners war direclions far
ihe resp. groulsicements empioyed ane ta be stricty obsarved.

"o il the Ny ponenis ikmpdedeod, anchar, dowel sl )
* EAroals o i Bask O s 2l oo D PO Py’ Mo 1ES P prowad sel i,

Grouting and Time (o be allowed before Dismantling the Formwaork

Frincigally, on making socles for ral fasleners with growting graul, care has 1o be faken to pour into
the fomweorc ondy from one side.  This causes the air to escape from undemeath the rail
Taslenenss plale

By powing concrebe for longitudinal plinths track slabs, where the formeork (5 only on the sides, the
use of the slumping vp io the underside of 1he fasteners in one direcicn minimizes the enraliement
of @r under the fasteners.  Vibesllon units shoukd naob b2 used direclly under the fasensss
ihemselves bui only between them.  In genaral, dwe 1o tha icad distrisution of the fastener ieedf,
minor imperfecions and ar buboles under the fastaner can be fobesated. In fhe avant that a High
degres of gir bubbles ocour, they cen be filled.

The matedial guanly is delenminesd By 1 following frmula
Volurme = Lervgth x width x grouting height x mumber of undempoured soclas

Wilh larger greuling beights, e.g. longitudinal plinths, & constucSional rainforcement & 1o be wsed, In
such cases, fibre concrete can also beused. The comslrectional reinforcement is o be provided with
& cover of al least 20mm.  Seen siatically, a minimum 1 Smm Eayer thickness of ha grouting height 1=
1c bre planned. I @e case of additional gynamic stress, the minimum grouting height should amdan
by 20rir,

Tig:
The grouting must nol be Inkemupted, a0, by lack of maters), colles o lunch bresks or wark pausss.
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With regard 1o the iime 1o be allowed before remaving the formwork, # is recommended b Tallow The
users direcfions of tha mamufactsers of the mesp. groauting malerdals  The fonmsark ol grolted
socles an a cament basis i nommally dismantled after 24 hours, After that period, 1he strergihening
of the growt has advanced & a point where the fiking components of the rail fasteners may be
tightarad.

Tipz
Tha curing process of cemant like materials is eesociated with the generation of heat.  Tharefora,
appropriake messures have o be laken b avoid a prematune loss of moistune.

Dwg 3, Instalkation on concrete track slab, showing DELKOR Rail-Pad (I]ll.l’“i'_l

Dvilfling o boles Beough the Posring of growr ou the basls of Tazorsing of thredaed rods affer
holes of the i fastener base cenent or epaxy Fesin, setrmg-time, ifgfening of vy,
frame.

LN

Fig. 14: Deibor Epe™ for the Fg. 13 AR £ i ol ourey Fig f: Al 1 nsaited on congrte onginadine
Fartering af vafely rols. are T ERTiR. linthe
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3B Tools and Devices
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avoldad.
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Chapter 17 Trip Gear Magnets - Maintenance Guidelines

C17-1 Introduction
This chapter provides guidelines for the protection and repair of track magnet installations.

C17-2 Overview
Retractable train trips are installed on XPT, Xplorer and Endeavour trains. The trips are needed to
operate in conjunction with trip arms in the Metropolitan area. The trips are not, however, required
in the Country area. To reduce the potential for damage to the trip mechanism and unnecessary
emergency brake applications, an induction system, using track magnets, has been installed to
raise and lower the trip gear when it leaves or enters the Metro area.
To raise or lower trip gear, two pairs or “sets” of magnets are attached to sleepers in the 4-foot at
set distances. See Figure 21 and Figure 27 for configuration details.
One pair, the South Pole magnets, are coloured BLUE, and LOWER the trip gear. The second
pair, the North Pole magnets, are coloured YELLOW, and RAISE the trip gear.
South Pole magnets are ALWAYS on the Sydney side of North Pole magnets.
Magnets are set at rail level +0/-10mm and attached with epoxy to concrete sleepers or coach
screwed to timber sleepers.
In addition, at each location, signs have been erected trackside to alert the driver when the
Automatic trip gear is lowered or raised. Health Warning signs have also been erected to warn of
the hazard to people with heart pacemakers.

C17-3 Locations
Track Magnets & Signage have been installed at the following locations:
Metro South
Macarthur - City end of structure 56+859, 56.857km to 56.897km Up and Down Main South.
Metro West
Lithgow - 156.800 km to 156.840 on the Up and Down Main West.
Metro North
Islington Jct - 164.544 — 164.593 on the Up and Down Main (these are currently in ARTC territory
and are not maintained by RailCorp).
Metro lllawarra
Moss Vale Line - 90.311 on the Up and Down.
XPT & Xplorer Centres
Sydenham, Eveleigh and Broadmeadow Centres have South magnets installed at departure roads
ensuring the trip arm is lowered on vehicles as they leave the maintenance centre.

Cl17-4 Maintenance

Cl7-4.1 General
Track staff are responsible for the repair of the magnet installations.

Cl7-4.2 Storage and Handling
The track magnets contain STRONG magnetic fields. Bringing electronic watches or equipment
(Laptops, etc), credit cards / passes etc with magnetic strips to within 300mm of the magnets will
result in the data being destroyed irrespective of the exposure time. Exposures in the 300mm to
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600mm range from the magnets will not result in the data being immediately destroyed, but should
also be avoided. Staff should remove wallets, watches etc before working with the magnets.

WARNING

Staff with pacemakers MUST NOT place pacemakers any closer than
500mm metres to this equipment.

Staff with hearing aids MUST not place hearing aids within 125mm of the
magnet.

Blue and yellow magnets MUST NOT be stored or transported together. Separate them by at least
10m.

C17-4.3 Action required if magnets are damaged or missing

1. If any magnets or signs are missing or damaged, they should be identified on the diagram
provided (Figure 27) and reported to the Team Manager for replacement in accordance with
Section C17-4.7 below.

Repairs or replacements are required within 24 hours.

In an emergency, if replacement magnets are not available, there is a short term alternative
available for double track installations only. Temporarily remove the middle pair of magnets
from the adjacent track. (Make sure you take the correct magnet (yellow or blue) and install
them to replace the damaged magnets. Figure 27 shows the normal configuration. Figure 28
shows the magnets that can be moved to replace damaged or missing magnets.

4. If replacement magnets cannot be installed within 24 hours the maintenance supervisor is
required to notify the signaller by reporting the location and track. The signaller will inform the
train driver, who is able to take action to manually raise or lower the trip gear. This is not a
desired option and is only be used in an emergency situation of magnet shortage.

5.  When replacement magnets have been installed notify the signaller so that normal operation
may be resumed.

Cl7-4.4 Removal of Magnets for track maintenance activities

1. Magnets will be damaged if left on track during track renewal, resurfacing, ballasting, rerailing,
resleepering and other major track work.

2.  Remove the magnet ONLY for any work that does not require removal of sleepers.

3. If sleepers are disturbed then the magnet AND baseplate should also be removed. The
position of the magnets will need to be marked and recorded BEFORE they are removed so
that they can be re-installed in the same place and in the same order (DON'T mix the BLUE
and YELLOW magnets). The position can normally be marked on the web of the rail at each
magnet. If, however, the rail is also being removed, a recoverable mark should be established
outside the area that will be disturbed by work.

4. The magnets should be re-installed as soon as possible after the work and BEFORE the
running of any XPT, Xplorer or Endeavour trains.

5. Re-installation should follow the installation guidelines in Section C17-4.7.

Cl17-45 Disposal
When magnets are no longer required they should be returned (intact or damaged) to Fischer
Industries.

C17-4.6 Signage Installation/Replacement

Cl7-46.1 Automatic Trip Gear sign

The Automatic Trip Gear Raised/Lowered sign is a 800mm x 600mm colourbond sign with metal

frame and three (3) metre post attached to back of the sign. The background is to be reflective

blue with 90mm size reflective white lettering. (see Figure 25 and Figure 26).
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Cl1l7-4.6.2

Health Warning sign

The Health Warning sign is a 550mm x 650mm colourbond sign with metal frame allowing signs on
back and front on a 2.5 metre post. The background is to be reflective white with red (70 mm) and
black lettering (30mm and 20 mm) and magnet diagram (120 mm).

These signs are to be erected adjacent to magnets on both sides of track at a 450 angle to the
track and on nearest track access point if within 200m of magnets.

4 WARNING

/! N
STRONG MAGNETIC FIELD

DO NOT PUT PACEMAKERS AND OTHER
MEDICAL IMPLANTED DEVICES CLOSER THAN
500mm TO THE MAGNETS IN THE MIDDLE OF
THE TRACKS

Contact your district office for further information

Figure 18- Health Warning Sign

Cl7-4.7 Magnet Installation/Replacement
The magnets are to be replaced by following the guidelines below:
The magnets are permanent magnets and can be damaged by a strong impact, such as a hammer
blow or by being dropped onto a hard surface.
Cl7-4.7.1 Placement
It is important to note that the following dimensions are specified for installation:
Location of centreline of magnet between rails | Track Centre +10mm
Spacing between pairs of magnets 10 metres + 500mm
Spacing between magnets in a pair 1800mm +200mm
Top of magnet 10mm below Rail | - 0 + 10mm
level
Cl17-4.7.2 Mounting
Sleeper kits, containing mounting plates, spacers, bolts and washers are supplied for different rail
size and sleeper type.
To determine the required number of installation components, it is necessary to establish the
number and type of magnet installations (timber or concrete sleeper).
© Rail Corporation Chapter 17 — Page 3 of 2
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Concrete Sleepers

Mounting on concrete sleepers requires a 40mm thick mounting plate secured to the sleeper with
epoxy adhesive. (Use Araldite 2014 (AW 139/XB 5323 two component epoxy paste adhesive or
The mounting plate has two 20mm tapped threads for securing the spacers and

equivalent).

magnet to the mounting plate (See Figure 23).

e 1 — R e =
- — 1\ —
e N AN
- M
Maunling \ [rack
Flote - \ | Mognef
cpoxy o |
sleepar \\ll
P Fex Bolf
1 | T i
| - =
: f-:;! 1
| f oy 1 = -
N P l"_-_\._p-

Figure 19— Magnet installed on concrete sleeper

Timber Sleepers

The most common method currently used for attaching the magnets to a timber sleeper is a large

flat washer, a 12mm spring washer and a 12mm coach screw.

Note: Coach screw length = spacer depth + 40mm Mounting plate + 45mm embedment in timber.

4N X
B — ‘.--. r-""lr T : ...::bc._.___ _r;n_|
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Figure 20- Magnet installed on timber sleeper
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C17-4.7.3 Height Adjustments

Use appropriate thickness spacers to set and maintain the height of the top of the track magnet
within the tolerances detailed in Section C17-4.7.1.

Additional reference information is provided as follows:

— Bombardier Transportation Track Magnet Installation Guide (Appendix 1).

—  Drawing of North & South Pole Magnet (Appendix 2).

C17-4.8 Spares

1. Two pair of both the North (yellow) and South pole (blue) magnets are to be held at the Main
Warehouse at Clyde. One replacement sign of each type should also be available.

2. Spare magnets and sleeper kits (epoxy, mounting plates, spacers, bolts and washers) are
available from:

Fischer Industries Pty Ltd

23 Dickson Avenue,

Artarmon, NSW 2064

Ph: (02) 94360611 and Fax: (02) 9439 2435

3. Signs are available from:-

Michael Doherty Signs

5 Dyson Place,

Moss Vale, NSW

Ph (02) 4869 1133 and Fax: (02) 4869 1771

COUNTRY |
WaF

North Pole magnets

Yellow s

Raise the Trip when [

train travels in this :

direction

#| South Pole magnets [
Blue [

| Lower the Trip when |

train travels in this

=4 direction

Pt

SYDNEY |

o o

o -

et Assembly

e

Figure 21: Complete Trip Magn
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CAUTION

AVOID HITTING

MAGNET WHEN

INSTALLING OR
REPLACING

Mounting plate glued with
Araldite 2014 to concrete
sleeper. Concrete sleeper
surface to be cleaned with
ire brushes and swept
clean to remove dirt and oll

Magnets sit on spacers then

on mounting plate fix down
ith 2 x M20 bolts with spring
asher & washer
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M20 bolts with

A T e !

Magnets sit on spacers

then on mounting plate. [

Fix down with 2 x M20 bolts h\l
with spring washer & -
washer

Mounting plate glued with
Araldite 2014 to concrete
sleeper. Concrete sleeper
surface to be cleaned with
ire brushes and swept

clean to remove dirt and oils

Figure 24: North Magnet assembly on Concrete sleeper

800mm x 600mm colourbond
signs with metal frame, 90mm
size font size and a three (3)
metre post attached to back of
colourbond signs. Backgound
0 be in reflective blue with
reflective white lettering.
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800mm x 600mm colourbond
signs with metal frame, 90mm
size font size and a three (3)
metre post attached to back of
- colourbond signs. Background
AUTOMATIC. | . to be in reflective blue with

TRIP GEAR i i i
LOWERED reflective white lettering.
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Figure 27— Track Magnet and Sign Location
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Figure 28— Alternative Emergency Magnet Arrangement
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Appendix 1 Track Magnet Installation Guide

Date; 18-10-02

Authors: Adam Coltman, Martin Pink g
BOMBARDIER
it

ol

BOMBARDIER
TRANSPORTATION

1. Track Magnet Installation Guide

2.  Introduction

This document is a guide for installing track magnets for the XPT and
Kplorer Tripeock contracts.

This document is only a guide. It is not a procedure and must not be used as
either a procedure or a specification,

L2 Overview

The proposed automatic tripcock system requires frack magnets to be
installed at the houndaries of the trip gear controlled area.

Magnets are used in pairs or “sefs”. The system detects two sets of
magnets: Morth — Morth or South — South.

The magnets are supplied and should be fitted in accordance with the
Railtrack specification GE/RT0364 “Requirements for the Automatic
Warning System”.

3. 2. Installation

a) The magnet centres must be positioned within 10mm of the track centre
line.

b) The top of the magnet is required to always be 10 mm below top of rail
with a tolerance of +10mm / -0mm. Spacers should be fitted to keep the
magnet at the correct height for the rail profile and to allow for track
wear

¢} The magnets are to be spaced 1800mm apart, +/- 200mm, measured
from between the centre line of adjacent track magnets,

| ]

—»
1 &00mm +/- 200mm

Page | of 4
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Track Magnet Installation Bombardier Transportation
d} Where there is more than one set (a set is two magnets) to be fitted,
there must be a distance of 10 m between the centre ling of the nearest
magnets with a substantial tolerance.
! |
/\f ‘
+— |0lm —»
2.1 Mounting.
Fischer Industries, the OEM, advize that the original design was for dog spikes to be
used to attach the magnet to wooden slespers. The magnets therefore have mounting
holes sized at 20mm. The most common method currently used for attaching the
magnets is a large flat washer, a 12-mm spring washer and 2 12-mm coach screw with a
4()-mm engagement in the sleeper.
2.2  Height Adjustments
The following table is included as a guide to the adjustments required for the machining
of the railhead and the subsequent loss of height.
2.2 Height Adjustments Table
Rail Head | Magnet | Mounting | Maximum | Max rail | Additional | Spacers No of
Sleeper height plate Spacer head spacer thickness | spacers
max height distance wear distance
distance
217 106 20 91 30 61 10 9
187 106 20 61 30 31 10 6

2.3 Installation Materials Required

a) To determine the requisite number of installation components, it is necessary to
establish the number and type of magnet installations (wood or concrete sleeper),

Note: Magnets must not be installed on steel sleepers.

Page20f 4
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Bombardier Transportation

b} Mounting on concrete sleepers requires a 20mm thick mounting plate secured to the
sleeper with epoxy adhesive. The mounting plate has two 12 mm tapped threads for
securing the spacers and magnet to the mounting plate.

Mote: set screw length = (no of spacers x 10mm) + 20mm |

¢} Mounting on wooden sleepers requires spacer plates, a large flat washer, a 12 mm
spring washer and a coach screw of suitable length.
Note: coach screw length = (no of spacers x 10mm) + 45mm

NB. The positioning of the magnet top surface wrt rail surface is dimensioned as:

+lmm / =10mm

Tt is suggested that using 10mm spacers allows adjustment to be readily maintained
within the required tolerance for all installations.

4. Wooden Sleeper

The following fipure indicates how a track magnet should be mounted. This
includes spacers to bring the top of the magnet to the height specified.

ﬂ ' —b’* S jt .
/”

Possible Track
spacers Magnet
Coach Bolft
r‘--\-\.u_f -‘F-\r’
i |
(0
| ~

L~

e

Figure 1 — Magnet installed to wooden sleeper

Page 3 of 4

© Rail Corporation
Issued December, 2009

Appendix 1 — Page 3 of 2

UNCONTROLLED WHEN PRINTED

Version 1.1



RailCorp Engineering Manual — Track

Sleepers & Fastenings

TMC 231

Track Magnet Installation

Bombardier Transportation

5.

Concrete Sleeper
The following fgure indicates how the track magnet should be mounted to

a conerete sleeper. A mounting plate is fitted, fastened with epoxy to the

sleeper.

F "

Muun’rin/ \
Plate -

Epoxy fo

sleeper

J‘_H\.‘H_"

AU

Track
Magnetf
Hex Bolt
..-““‘\h'_ﬂ_
o =
(o 9
STl =4
aalien & B

Figure 2 — Magnet installed to conerete sleeper
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Appendix 2 Track Inductor Drawing
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Appendix 3 Approved sleeper & fastening products
The following requirements are extracted from RailCorp Standard ESC 230
(el [ Desciption Standard/ Drawing Manufac@urer/
Name Supplier
Non Resilient Fastenings
Dogspike Spike, track; round shank; 22mm shank |AS 1085.8
dia; 119mm long; forged; steel SRA Dwg CV0046205
(dogspike)
Dogspike Spike, track; round shank; 22mm AS 1085.8 Imported by
shank dia; 119mm long; forged; steel SRA Dwg CV0046205 | Westray Eng.
(dogspike)
Dogspike Spike, track; round shank; 22mm AS 1085.8 Manufactured
shank dia; 119mm long; forged; steel SRA Dwg CV0046205 | by Greg Sewell
(dogspike) Forgings
Gauge Lockspike Spike, track, square shank lock type AS 1085.13 Pandrol
LG19, XS1070
Lockspike Spike, track, square shank lock type L1, |AS 1085.13 Pandrol
XS1070
Dogscrew DogScrew 22mm Shouldered; 9mm Ajax Fasteners Dwg No |Ajax / Pandrol
Thick Flange; Galvanised SRS(G19.135 19/10/04
Lockscrew LockScrew 16mm; Galvanised Ajax Fasteners Dwg No |Ajax / Pandrol
TLSB16.125 10/11/03
Screw spike Spike, track Screw spike; 27mm dia SRA Dwg 205A-374
165mm long. For timber, galvanized to |(CV 0024139)
AS 1214
Screw spike Spike, track Screw spike; 24mm dia; SRA Dwg 885-067b or |Delkor
122mm long; galv; For half Delkor Dwg HSR-602e
polymer/concrete sleepers and 90mm
nylon insert; galvanized to as 1214
Screw spike Spike, track Screw spike; 24mm dia; SRA W&W 205a-381b | Delkor
165mm long; galv; For concrete or Delkor Dwg HSR-
sleepers; Galvanized to as 1214 602d
Washer, lock 25mm ID; 46mm OD; 6mm thick; high | Delkor Dwg DSW - 01
tension double helical spring type;fe6;
Galvanized to as 1214
Screw spike Spike, track Screw spike; 24mm dia PRE
Manufacturer
Jinstar Fastener
Co Ltd (Tekway)
Screw spike Spike, track Screw spike; 22mm dia; RSA Consult.

150mm long; galv; For timber sleepers;
city underground; Galvanized to as
1214

Dwg 885-066b

Resilient Fastenings

dia; 100 mm I; 85 mm w; type e1627

Pandrol Clip E Rail clip Type €2003; 20 mm dia; 106 Pandrol e-21027 Pandrol
series mm [; 103 mm w; material XK 9261b; AS 1085.19

AS 1444;
Pandrol Clip E Rail clip e1600 series; timber sleeper Pandrol Dwg e16- Pandrol
series insulated Joints; painted red; 16 mm 20002
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el (G Desciption Standard/ Drawing Manufac;urerl
Name Supplier

Pandrol Clip E Rail clip e1600 series; concrete Pandrol Dwg e16- Pandrol
series insulated Joints; painted blue; 16 mm 20021

dia; 100 mm [; 85 mm w; type 1629
Pandrol Clip E Rail clip e1829 series;18mm dia;98mm | Pandrol e18-20002 Pandrol
series Ig;90mm w; 52.5mm 47mm

heel;54mm toe; steel; black; (non

insulated joints on timber sleepers);
Pandrol Clip E Rail clip e2079 series; 20mm dia; Pandrol e-21108 Pandrol
series 106mm I; 102.5 mm w; material XK

9261b; AS 1444
Pandrol Zero Zero Longitudinal Restraint Plate PMP-41027 Pandrol
Longitudinal 41027 to suit 60kg rolled steel sleeper
Restraint (ZLR) plate and e2079clip.
Plate
Pandrol Zero Plate, ZLR Cap 12731 to suit 60kg Pandrol 12730 Pandrol
Longitudinal Delkor Cologne Egg
Restraint (ZLR)
Cap
Fastclip type Pandrol fastclip; type FC1507; silico- Pandrol FC 1507 and Pandrol
FC1507 manganese spring steel XK9261b with | Pandrol 8494

plastic toe insulator
Fastclip type Pandrol fastclip; type FC1509; silico- Dwg No 10291 Pandrol
FC1509 manganese spring steel XK9261b with

toe insulator 10293 (white) and

Sidepost Insulator 10292 (white)
Sliding shoulder For concrete guard rail sleepers; e-clip | Amatek Rocla Pandrol
head fastening (multilok system); to suit 47- | Dwg SSP 1456

60kg rail
Rail clip, railway Track; tunnel clips; scheridised; Pandrol
Rail Clip, Railway ‘A’ Clip for guardrails, SG Iron Delkor S.85.745 Delkor
Rail Clip, Railway Serrated Type ‘A’ Clip Delkor RAC 02 and Delkor

RAC-04, Rev A

Pads and Insulators
Rail Insulator Insulator, rail 2 piece: composite Pandrol In-55061

insulator in-55058 with a slope of 1 in

45; including cover Plate in-

55057;125mm long x 54mm w; 53/60kg

rail;
Insulator, rail, Glass reinforced nylon insulator ;for use | Pandrol In-55088 Pandrol
concrete sleeper with concrete sleeper having pandrol e-

clip fastenings;to suit 53/60kg rails
Rail Insulator Insulator, rail, concrete sleeper Dual function

spacer/insulator for use with 47kg rail in

60Kkg rail seat;glass reinforced nylon;
Rail Insulator G.R.H. Insulator to suit insulated joint | Pandrol In-55186 Pandrol

Assemblies; 108mm long x 40mm w X

20mm h; 53/60kg rail;
Rail Insulator side Pandrol side post insulator type 7551; for | Pandrol 7551 Pandrol
post use with concrete sleeper having Pandrol
Fastclip Fastclip fastenings
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el (G Desciption Standard/ Drawing Manufac?urer/
Name Supplier
Rail Insulator toe Pandrol toe insulator type 8494;for use with | Pandrol 8494 Pandrol
Fastclip concrete sleeper having Pandrol Fastclip
fastenings
Rail Insulator Heavy duty insulator assembly type Pandrol In-55185 Pandrol
hda2; 8mm pad x 110mmw;
Rail pad Rail pad, railway
Fabreeka/rubber;190mm Ig x 170mm w
X 7mm thk
Rail pad for use in Rail pad, railway
NSR Studded;rubber;178mm Ig x 160mm w x
9.75mm thk;164mm rail base/50kg rail;
for concrete sleeper; (transfield
product-NSR rail);
Rail pad Grooved;HDPE plastic;180mm w x
186mm Ig x 7.5mm thk; black; for
53/60kg rail/ concrete sleeper;
Rail pad 163mm wide x 180mm long x 7.5mm Pandrol RP-65184C Pandrol
thick; HDPE.; Used with 53kg and 60kg
rails
Rail pad 190mm wide x 190mm long x 5mm Pandrol RP-65026 Pandrol
thick; H.D.P.E.; Used with 53kg and
60kg rails
Rail pad Pandrol HDPE rail pad; type 8853; for |Pandrol 8853 Pandrol
use with concrete sleeper having
pandrol e-clip fastenings
Rail pad Pandrol HDPE rail pad;type 9154;for Pandrol 9154 Pandrol
Fastclip use with concrete sleeper having

Sleeper plates

Sleeper Plate
Screwspike

Screw spike; clip type; 148mm Rail
base; 1in 20 cant; cat no 054

Pandrol ISP95054

Sleeper Plate
Screwspike

Screw spike; clip type; 146mm rail
base; 1 in 20 cant; cat no 086s;

Pandrol isp95086

Sleeper Plate

Clip type; 4hole; 146mm rail base; 1 in

Pandrol ISP95486

Clip type 20 cant; cat no 486;
Sleeper Plate Double shoulder type; 127 mm rail BHP 2705
dogspike base; 1 in 20 cant; Cat no 430; 127dstb-df10

Sleeper Plate

Screwspike clip type; 148mm rail base;

Pandrol ISP95098

Clip type 1 in 20 cant; cat no 098s; bridge type;

Sleeper Plate Screwspike clip type; 148mm rail base; | Pandrol ISP96485 S
Clip type Zero cant

Sleeper Plate Screwspike clip type; 148mm rail base; | Pandrol ISP96486 S
Clip type 1in 20 cant

Sleeper Plate Screwspike clip type; 148mm rail base; | Pandrol ISP96487 S
Clip type 1:30 cant

Sleeper Plate Screwspike clip type; 148mm rail base; | Pandrol ISP96488 S
Clip type 1:40 cant

Sleeper Plate Screwspike clip type; 148mm rail base; | Pandrol ISP96489 S
Clip type 1in 80 cant
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Lol Desciption Standard/ Drawing Manufac?urer/
Name Supplier
Sleeper Plate Double shoulder type; 146mm ralil BHP 2706
dogspike base; 1 in 20 cant; cat no 420; 146dstb-df30
Sleeper Plate Clip type; 6hole; 127mm rail base; 1 in | Pandrol isp-95064
Clip type 20 cant;
Sleeper Plate Clouth alternative 1; 60kg rail; cast Delkor RF 0. 02 192 Delkor
Clouth alternative 1 | Iron-rubber; sound damping, double CLA
Shouldered
1:20 cant, end holes at 130mm centres
Sleeper Plate Clouth alternative 1; 60kg rail; cast Delkor RF 0.10.092 CL | Delkor
Clouth alternative 1 | Iron-rubber; sound dumping, double
Shouldered
1:20 cant, end holes at 95mm centres
Sleeper Plate Clouth alternative 1; 60kg rail; cast Delkor RF 0.29.092 Delkor
Clouth alternative 1 | Iron-rubber; sound damping, double CLA
Shouldered

1:20 cant, side holes

Timber Sleepers

Timber Sleeper Sleeper, railway Timber; unbored; AS 3818.2
230mm x 130mm x 2440mm ironbark or
approved hardwood

Timber Sleeper Sleeper, railway Timber; 230mm x AS 3818.2
130mm x 2440mm lg; bored 47kg/80Ib
AS "A"; ironbark or approved hardwood

Timber Sleeper Sleeper, railway Timber; 230mm X AS 3818.2
130mm x 2440mm; Bored; 53kg new
pattern; lronbark or approved hardwood

Timber Sleeper Sleeper, railway Timber; 230mm x AS 3818.2
130mm x 2440mm; Bored for Pandrol
fastenings

Timber Sleeper Timber, Dog Screw, new pattern, AS 3818.2

230mm x 130mm x 2440mm, Bored

Timber Sleeper Timber, Dog Screw, Pandrol pattern, AS 3818.2
230mm x 130mm x 2440mm, Bored

Concrete Sleepers

Concrete Sleeper Concrete; Medium duty low profile 25t | AS 1085.14 Rocla
Medium Duty axle load; Pandrol Fastclip fastening

Fastclip (MDFC), system; mass 232kg

25T

Concrete Sleeper Concrete; Medium duty low profile 25t | AS 1085.14 Rocla
Medium Duty E-clip | axle load; Pandrol e2003 fastening

(MDEC), 25T system; mass 232kg

Concrete Sleeper Concrete;Heavy Duty Type 5 30t axle | AS 1085.14 Rocla
Heavy Duty E-clip load; Pandrol e-clip fastening system;

(HDEC), 30T mass 285kg;

Concrete Sleeper Concrete; Heavy Duty 30t axle load; AS 1085.14 Rocla
Heavy Duty Pandrol Fastclip fastening system;

Fastclip (HDFC), mass 285kg

30T

Concrete Sleeper ARTC Concrete; Heavy Duty Pandrol | AS 1085.14 Rocla
Heavy Duty Fastclip fastening system; SG30/227 Rocla Dwg 90698 B

Fastclip (HDFCN) Restricted conditions of use — requires approval | dated 7/06/2006
from Chief Engineer Track
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Sleepers & Fastenings TMC 231
el (G Desciption Standard/ Drawing Manufac?urer/
Name Supplier
Concrete Sleeper Concrete; Type 6M 30t axle load; 20 AS 1085.14 Rocla
Type 6M 30t E-clip | wire Pattern; Pandrol e2003 fastening
system; (mass 275kg);
Concrete Sleeper Concrete; track circuit sleeper; AS 1085.14 Rocla
track circuit Fastclip | Medium duty 25t axle load; Pandrol
Fastclip fastening
Concrete Guardrail Sleepers
Concrete Guardrail | Concrete, Heavy Duty E-clip Guardrail | AS 1085.14
Sleeper sleeper, GR1, 30T axle load, Pandrol
Heavy Duty E-clip E-clip fastening system
30T
No.1
Concrete Guardrail | Concrete, Heavy Duty E-clip Guardrail | AS 1085.14
Sleeper sleeper, GR2 to GR6, 30T axle load,
Heavy Duty E-clip Pandrol E-clip fastening system
30T
No. 2 to No.6
Concrete Guardrail | Concrete, Medium Duty E-clip AS 1085.14
Sleeper Guardrail sleeper, GR1, 25T axle load,
Medium Duty E-clip | Pandrol E-clip fastening system
25T
No. 1
Concrete Guardrail | Concrete, Medium Duty E-clip AS 1085.14
Sleeper Guardrail sleeper, GR2 to GR6, 25T
Medium Duty E-clip | axle load, Pandrol E-clip fastening
25T system
No. 2 to No.6
Concrete Guardrail | Concrete, Heavy Duty Fastclip AS 1085.14
Sleeper Guardrail sleeper, GR1, 30T axle load,
Heavy Duty Pandrol E-clip fastening on guardrail
Fastclip 30T and fastclip on running rail
No. 1
Concrete Guardrail | Concrete, Heavy Duty Fastclip AS 1085.14
Sleeper Guardrail sleeper, GR2 to GR6, 30T
Heavy Duty axle load, Pandrol E-clip fastening on
Fastclip 30T guardrail and fastclip on running rail
No. 2 to No.6
Concrete Guardrail | Concrete, Medium Duty Fastclip AS 1085.14
Sleeper Guardrail sleeper, GR1, 25T axle load,
Medium Duty Pandrol E-clip fastening on guardrail
Fastclip 25T and fastclip on running rail
No. 1
Concrete Guardrail | Concrete, Medium Duty Fastclip AS 1085.14
Sleeper Guardrail sleeper, GR2, 25T axle load,
Medium Duty Pandrol E-clip fastening on guardrail
Fastclip 25T and fastclip on running rail
No. 2 to No.6
Concrete Guardrail | Concrete, Heavy Duty Fastclip AS 1085.14 and
Sleeper Guardrail sleeper, 30T axle load, drawing 785-568 & 785-
Heavy Duty Pandrol E-clip fastenings with cast in 569
Fastclip 30T pandrol shoulders on guardrail and
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Lol Desciption Standard/ Drawing Manufac?urer/
Name Supplier
Concrete Guardrail | Concrete, Heavy Duty Fastclip AS 1085.14 and
Sleeper Guardrail sleeper, 30T axle load, drawing 785-568 &
Heavy Duty E-clip Pandrol E-clip fastenings with cast in 785-569
30T pandrol shoulders on guardrail and

Pandrol E-clip fastenings on running
rail

Concrete bearer

Concrete bearer, FLAT 1, 30T, 8
ferrules cast in for cant reducing
sleeper plates

AS 1085.14 and
drawing 785 576

Concrete Guardrail
Bearer

Concrete Guardrail Bearer, Type
AGR1 for “Alternative 1" sleeper plates
under running rail, ‘A’ clips hold the
guardrail

Ordinary AGR1 guardrail sleeper and
no. 1 in termination set

AS 1085.14 and
drawings 785 030 and
785 031

Concrete Guardrail
Bearer

Concrete Guardrail Bearer, Type
AGR2 to AGRY7 for “Alternative 1”
sleeper plates under running rail

AS 1085.14 and
drawings 785 030 and
785 031

Polymer Concrete Half Sleepers

Polymer Concrete
Half Sleepers

RailCorp drawings

ACO Polycrete
Pty Ltd
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Appendix 4 Approved sleeper repair processes

The following requirements are extracted from RailCorp Standard ESC 220

Repair Item Description Standard/ Drawing Manufacturer/
Supplier
Pandrol Cast in Epoxy concrete repair of damaged As detailed in Chapter |Pandrol
shoulders concrete shoulders 14
Pandrol Fastclip Welded repair of Fastclip cast-in shoulder | As detailed in Chapter | Pandrol
shoulders components 14
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Appendix 5 Non-Conformance Report
Non-Conformance Report
NCR No:

Date:
1. Non-Conformance Description
Send to: Track Service/Supply Contracts Manager/ Logistics
Business Unit: Manager/Supervisor:

Part Description:
Part No:

Non-Compliance Details:

Supplier:

Supplier Contact Name:

Inspection/ Tests Conducted:

Recommendation:

Name/Position: Phone No Date:

2. Track Services Assessment
Send to: Originator / Supply Contracts Manager / Logistics; Issue an CAR

. Acceptable
Acceptable with repairs
Acceptable without repair to Engineering concession
Not acceptable - Corrective Action Report has been initiated CAR No

o0Ow>»

Comments:

Name/Position: Phone No Date:

3. Originator

Action to be taken:

A Place in service

B Return to Supplier for repair
C Quarantine the stock

Comments:

Name/Position: Phone No Date:
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