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HI  RAILS WERE INSTALLED TO VARIOUS TYPES OF 

MACHINES



WITH DIFFERENT HI -RAIL SET UPS AND CONTROLS



THEY ALSO INCLUDED MOBILE CRANES AND EWP’S



THERE WAS THE LARGE  - - - AND THE SMALL



THERE WERE MORE RECENT ADDITIONS THAT COULD 

BE USED FOR MULTIPLE TASKS



AS WELL AS HI  RAILS FOR OTHER THAN TRACK WORK



HOWEVER DURING THE PERIOD ALERTS WERE 

ISSUED AND DOCUMENTS DEVELOPED

Daily Road-Rail vehicle checks by End User  

Location Team 

Date Vehicle ID No 

 End user (please print) 

Description Signed:   Week Ending: 

Kilometers 
Last serviced 

Start End 
Next Service due 

TOTAL 

 
Item 
Ref# 

Vehicle Check 
M T W T F S S 

29 Engine oil check for correct levels        

30 Radiator coolant check for correct levels        

31, 
32, 13 

Fluids and fuel check for correct levels        

58 Tyre pressures correct        

 Initial        

 
Item 
Ref# 

Daily Check Road-Rail (√ if OK X if requires attention) M T W T F S S 

57 Tyres, check for damage, tread and wear pattern        

59,55 Tyres, rims wheels check for security, cracks, signs of fatigue        

56 Wheel studs and nuts, check for security or damage        

52,47 Rail wheel check for profile and condition, including sandwich rubber for 
separation 

       

51 Rail wheel bearings check for play or noise        

46 Rail wheel studs and nuts check for security or damage        

73,74,75 Mechanical safety locks, rail kits locks, front axle lockout (where fitted) 
check for correct function damage and wear 

       

76 Anti derail frame, check for condition        

78 Over centre condition check it is maintained        

83 Rail guidance frame assemblies check for wear, cracks, structural 
damage and lubrication 

       

44 Rail sweeps (where fitted,) check are in place and correctly adjusted        

34 Hydraulics, check for correct function or damage        

36 Emergency hand pump, check for presence        

17 Electrical controls, check for correct function, (both) batteries OK.        

18, 20 Head, tail, flashing, reversing, spot, hazard lights for correct function and 
damage 

       

21 Warning devices, horns and sirens check for correct function        



THE REGISTRATION PROCES CONTINUES FOR ALL 

TRACK MACHINES BUT CHANGESTO 

RECERTIFICATION PROCESS MAY APPLY 



TRAINING WAS PART OF A PROGRAM FOR NETWORK 

RAIL MORE ALIGNED TO OPERATIONS



NETWORK RAIL WERE ALSO ANALYSING SAFETY 

IMPROVEMENTS INCLUDING BRAKES



LAING O’ROURKE MEANTIME WERE ANALYSING THE 

ROLLING STOCK STANDARDS FOR TRACK MACHINES 

Sect Cl Requirement Type ML = train control working, Poss = Possession working, R/R = Road/rail 

N E N E N E

1.4  PURPOSE

1
This document describes requirements for compatibility with 

signalling detection systems.
SUP Recommend early attention

2 The main purpose of the requirements is to prevent collisions. SUP Recommend medium term action

1.5  SCOPE Other action

1

This document applies to new and modified infrastructure 

maintenance rolling stock, and existing infrastructure 

maintenance rolling stock being proposed for operation in another 

network.  

SUP Note

4
The document covers the design, construction and maintenance 

of rolling stock.
SUP Note

4.1 TRACK CIRCUIT SHUNTING All items highlighted under New rolling stock should be considered in any Specification for new purchases,  replacement parts or significant modifications.  

4.1.1 General All items highlighted under Existing rolling stock should be included in maintenance practices or purchase of maintenance services

1
UIC Code 737-2 and RSSB Guidance Note GM/GN2576 contain 

general discussions on track circuit shunting.
SUP

2

Infrastructure Maintenance rolling stock that travel outside work 

closures shall be either detectable or non-detectable in regards 

to track circuit shunting.

MAN RailCorp Standard RSU 717 requires compliance with tests in RSU 295 and 296

6

Infrastructure maintenance rolling stock when in travel mode shall 

not leave insulating materials deposited on the rail contact 

surface to an extent which prevents trains from being detected by 

the signalling system.

MAN Maintenance/Operating Procedure required to maintain compliance

7

Where, in working mode, material is unavoidably deposited on 

the rail then procedures may need to be put in place to remove 

the material before the track is released to general traffic.

SUP

4.1.2 Detectable Rolling Stock  

1

Detectable infrastructure maintenance rolling stock shall have a 

dc electrical resistance between rail contact surfaces of wheels 

on the same axle of not greater than 10 mΩ, measured with a 

voltage source no greater than 300mV. 

MAN Maintenance Procedure required to maintain compliance

2

Detectable infrastructure maintenance rolling stock should 

provide the leading and trailing wheelset (the extremity axles) of 

each vehicle with a means to remove surface contaminants from 

wheel tread surfaces.

REC

4
Detectable infrastructure maintenance rolling stock shall meet 

the axle load requirements of Table 8.
MAN See Section 4.1.2.6 of AS 7504.4 for Table

4.1.3 Non-Detectable Rolling Stock  

1

Non-detectable infrastructure maintenance rolling stock shall 

have a dc electrical resistance between rail contact surfaces of 

wheels on the same axle of greater than 20,000 Ω. 

MAN Maintenance Procedure required to maintain compliance

4.2 VEHICLE DIMENSIONS

4.2.1 Overhang

1

The extremities of detectable infrastructure maintenance rolling 

stock shall not extend longitudinally past the outermost 

detectable axles by the amount defined in Table 9.

MAN See Section 4.2.1.2 of AS 7504.4 for Table

4.2.2 Axle Spacing

1

The distance between the inner axles of adjacent bogies on 

detectable infrastructure maintenance rolling stock shall not 

exceed that defined in Table 10.

MAN See Section 4.2.2.2 of AS 7504.4 for Table

6.3 LONGITUDINAL VOLTAGE

1

New or modified infrastructure maintenance rolling stock 

operating over any network utilising DC track circuits shall not be 

able to cause a longitudinal voltage along a rail between any two 

wheels exceeding 200 mV rms between 0 and 2.4 Hz.

MAN

2

New or modified infrastructure maintenance rolling stock 

operating over any network utilising AF track circuits shall not be 

able to cause a longitudinal voltage along a rail between any two 

wheels exceeding 173mV rms at any of the specific operating 

frequencies of AF track circuits.

MAN

3

New or modified infrastructure maintenance rolling stock 

operating  over any network utilising 50Hz vane relay track 

circuits shall not be able to cause a longitudinal voltage along a 

rail between any two wheels exceeding 150mV rms at 50Hz.

MAN

7 TESTING

ML Poss R/R

N = new/modified, E = existing rolling stock

AS7505.4  Signalling Detection Interface



•STANDARDS FOR ROLLING STOCK LARGELY CENTRED AROUND LOCO’S AND WAGONS

•A NUMBER OF TRACK MACHINE STANDARDS (PART 4) WERE ALIGNED TO THE ABOVE

•STANDARDS RELATING TO HI-RAIL VEHICLES WERE NOT AS CLEARLY DEFINED OR NOT DEFINED 
AT ALL

•A NUMBER OF ROLLING STOCK STANDARDS WERE STILL IN DRAFT

•THE MAIN ONE IN DRAFT WAS THE STANDARD FOR BRAKING SYSTEMS (AS 7510)

•ALTHOUGH A NUMBER OF DRAFT STANDARDS ADOPTED OTHER STANDARDS WERE ALSO 
REFERENCED E.G. RAILCORP RSU OR THE ROA MANUAL

•LAING O'ROURKE KEEN TO WORK WITH INDUSTRY TO DEVELOP STANDARDS / GUIDELINES TO 
SUPPLEMENT OTHER MATERIAL

FINDINGS



P0916A – PROCUREMENT OF ROLLING STOCK

P0917 – GENERAL ENGINEERING AND OPERATIONAL SYSTEMS

P0917A – COMMISSIONING OF ROLLING STOCK

P0917B – MONITORING, REPAIR AND MAINTENANCE OF ROLLING STOCK

P0917C – MODIFICATION OF ROLLING STOCK

P0917D – DECOMMISSIONING OF ROLLING STOCK

P0917E – INCIDENT MANAGEMENT OF ROLLING STOCK

P0917F – DESIGN MANAGEMENT OF ROLLING STOCK

P0917G – OPERATION OF EVENT AND DISTANCE RECORDERS 

P0917H – RAIL WHEEL INSPECTION

P0917I – TRAVELLING OF TRACK MACHINES

P0917J – REGISTRATION OF ROLLING STOCK

P0917K – RAILWAY TRACK SIGNALS

P0917L – ROLLING STOCK PLANT AND EQUIPMENT SAFETY

P0919A – ASSET MANAGEMENT OF ROLLING STOCK

ROLLING STOCK PROCEDURES WERE DEVELOPED OR 

REVISED



SUPPORTING DOCUMENTS WERE DEVELOPED
 

  Procedure Title Plant and Machinery Compliance  Annual Inspection 

 

 

Document No. Plant 

  Issue 04 

  Date April 2012 

  Page 1 of 6 

     

MACHINE ASSESSMENT REPORT –  
 (To be carried out on request) 

All checks should include a general examination for security, integrity, and safety and should be considered from a maintenance and operational view against 
maintenance standards. 

Any signs of damage or wear should be noted, along with any missing components and added to the maintenance sheet. 

Machine No. -    
 

Location    

Contract -  
 

Date         

No System 
Applicable Standard or 

Procedure 
Non conformance Comments 

1.  Engine + Protection 
(Check all hoses and wires for 
damage and check for any other 
loose or damaged components) 

.visual check     

Engine No.     

Engine Hours     

2.  Hydraulics 
(Include pumps, motors etc…) 

visual check & function 
test / pressure test 

   

Hydraulic Hoses 
(Check hoses and fittings for leaks 
and filters leaks) 

visual check    

3.  Pneumatic Air System 
(Include valves & pipes, 
compressor etc…) 
 

visual check & function 
test 

   



WHICH ALIGNED TO THE RISSB STANDARDS



A HIRE OUT PROCESS WAS APPLIED TO PROJECT 

SUPPLIED ITEMS OF ROLLING STOCK

 

 

 
PRE-HIRE / OFF HIRE 
ROLLING STOCK CHECKLIST 

Make & Model:______________________ 
   

Date: ___________ 

Hours/km: 
   

Registration No: 

 Notes:              - Item OK            X - Item Requires Attention.                 NA - Not Applicable 

ITEMS TO BE CHECKED STANDARD RSMS Complete Supporting Procedures Required 
Hour-meter working    Visual check 

Walk Around Inspection    [Loose bolts, nuts, connections, etc] out 
 of gauge items and signage/reflective delineators 

AS7507.4 
AS7531.4 

917B 
 

Visual check 

Engine Oil Level    Visual check 

Radiator / Coolant Level    Visual check 

Fuel tank is to be filled if check is at Maitland    Visual check 

Hydraulic Oil Level  -  top up as required    Visual check (see operators manual) 

Hoses – condition & leaks    Visual check 

Belts  -  condition &  tension    Visual check & operators manual 

Grease  -  if applicable    Visual check & lube chart  

Cable Connections  -  tight &  no damage    Visual check 

Battery[s]  -   condition, levels, terminals, etc.    Visual check 

Leaks  -  oil, fuel, water, air, etc.    Visual check 

Exhaust  -  noise & emissions AS7513.4 917B  Interior noise – OH&S issue.  External noise is a RIM issue.   

Gauges  -  operation & condition AS7533.4 917B  A list of gauges/functions will be required for each vehicle type 

Guards in place  -  secure &  good condition LORAC 917B  Visual check 

Fire Extinguisher charged and in date LORAC 917B  A list of fire extinguishers/types will be required for each vehicle type 

Machine functions correctly    Function test 

Alarms & shutdowns LORAC 917B  A list of alarms/functions will be required for each vehicle type 

Road Wheels / Tyres  - condition, pressure, wheel nuts, etc. LORAC 917H  LORAC standards for each vehicle type Note 2 

Rail wheels/bogies/suspension 

AS7509.4 
AS7514.4 
AS7515.4 
AS7516.4 
AS7517.4 
AS7518.4 
AS7519.4 

917H 

 Fouling of wheels/bogies:  visual check 
Wheels – profile, tread damage:  gauges + Wheel Manual (PO917H) 
Axles – damage:  visual check  
Bearings – loss of securing/grease: visual check  
Back to back after derailment: visual check + gauge (PO917H) 
Suspension – springs/dampers damage or missing: visual check 
Bogies – damage: visual check 



FINALLY THE OPERATOR CONDUCTS THEIR CHECKS

     
 

PRE-START GENERAL PLANT  CHECKLIST 

Trucks, Loaders, Fork lifts, Excavators, Compressors 

Location 

 
Plant No:  Make & Model:     Project:     Contact  No:    

Registration No:   Week Ending: 

ITEMS TO BE CHECKED MON TUE WED THU FRI SAT SUN ITEMS TO BE CHECKED MON TUE WED THU FRI SAT SUN 

Hour or Km  Reading        Plant Security [locks & Guards]        
Drain Air Tanks        ROPS or FOPS        
Operators Manual & Log Book (if applic.J        Compulsory  Signage [warnings, etc]        
Engine Oil - Top Up as required        Compressors 

Radiator I Coolant Level - Top Up as req'd        Air intake vacuum indicator        
Hydraulic Oil Level - Top Up as Req'd        Oil level in Air oil separator reservoir        
Fuel & Fluid  Levels [brakes, p/steer,etc]        Air pressure regulator functioning        
Grease Machine [as per Lube Specs.]        Air supply free from oil contamination        
Battery, Belts [levels, terminals, cond.]        Air lines , safety clips, sealing rubbers        
Leaks [Oil, Water, Fuel, Air, etc]        DEFECTS DAY REPORTED to Cleared by Date 

Cabin, seat, seatbelts, levers & controls             
Windows, Wipers, Gauges & Horn             
Lights, Indicators - operation  & damage             
Fire Extinguisher & First Aid kit             
Neutral Start - Reversing alarm             
UHF Radio, A/cond., accessories, etc        Defects to be Reported to & Cleared  by :- Supervisor  I Foreman 

Foot & Park Brake Operation,        IMPORTANT NOTE: 

Amber Light fitted & operational        If Defect is a Safety Hazard or requires Immediate repair : PARK UP MACHINE 

Wheels, Tyres or Tracks, Wheel Chocks        Attach an OUT of SERVICE tag, contact Supervisor & don't use until Supervisor 

Panel Damage & Light Damage        signs Cleared by & Date columns 

Exhaust: noise & emissions        COMMENTS: 

Hi Rail Equipment, operation, wear         
TRUCKS I HIAB type CRANE TRUCKS   - extra checks  
Ropes, Tie Down Strap & Chains, etc.         
Tipper I Tailgate : operation  & condition        NEXT SERVICE DUE at : ...................hours  on ......................[date] 

133a Electrical Warning Plate        Operator to Fill in Below  &  mark applicable boxes for each day used 

Lifting Gear- as supplied        Mon. Operator   (print) [sign) 
Tare, GVM, & S.W.L. clear        Tue.  Operator   [print] [sign] 

Any Damage to components        Wed. Operator    [print] (sign) 

 Thu.  Operator   (print] [sign] 

Buckets, Teeth, Forks, etc        Fri.  Operator   [print] [sign] 

General Operations        Sat.   Operator   (print]  [sign) 

Articulated Joint I Linkages        Sun. Operator (print]  (sign) 

  
 

 

 
 
 
 

Notes:.  (v') Item OK  (X) Requires Attention.  (NA) Not Applicable 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Loader, Forklift, Roller, Excavators, etc   - extra checks 
 

 
 
 
 

Distribution:   White - Select Depot  Yellow - Site Office   Green - Book 
 

Supervisor  Checked   & Received [sign]_  _ F 0501 [S] 0 5 / 1 2  



RISK ASSESSMENTS WERE CARRIED OUT ON ALL 

LAING O’ROURKE HI -RAIL VEHICLES
 

 

Hi-Rail Drive and Control System Acceptance                                                                  

 

 

Project Manager name: Signature: 
Approved for operation on track? 
(Circle response) 

YES NO 

Plant representative name: 
(Representative to have mechanical / mechanical trade qualification) 

Signature: 
Approved for operation on track? 
(Circle response) 

YES NO 

Date of assessment:     Key: H – Hold, W – Witness  

 

Vehicle Description 
 

Vehicle year of manufacture  Vehicle serial or registration 
number 

 

Vehicle Plant Number 
 

Overall Length  Overall Width  

Overall Height 
 

Number of Axles  Vehicle Tare Mass at Rail  

Axle Spacing 
 

Maximum Travelling Speed  Vehicle owner  

 
The maximum speed for any vehicle operating or travelling within a worksite is 15 km/h. 

 

 

   Remarks/Records 

Item 
No. 

Activity 
(Incl. the necessary inspection) 

Criteria Key Witness 
(initial) 

Sign (e.g. Reports, Cert.) 

1 
Ensure vehicle has been assessed against 
flowchart. 

Decisions made in 
accordance with process 
flowchart. 

H    

1.1 
Mode of operation of traction / braking 
system confirmed as fail safe. 

Failure of power source or 
system pressure does not 
put vehicle into ‘free 
wheel’ condition. 

H    

2 
 
 

Tyre condition and ability to provide 
sufficient traction and braking during 
operation confirmed. 

Tyres provide contact in 
accordance with design 
condition. 

W  

 
 
 

 

 



HOWEVER ALERTS WERE STILL BEING ISSUED



DISC BRAKES WERE ORDERED FOR RRV HI -RAIL



ON RECEIPT AND FOLLOWING SOME ISSUES THEY 

WERE PROGRESSIVELY FITTED



THE WA REGULATOR REQUIRES ENGINEERING ASSESSMENTS 

TO BE CONDUCTED ON ALL HI RAIL VEHICLES INCLUDING:

•DESIGN SPECIFICATIONS CLEARLY IDENTIFIED

•DESIGN TO INCLUDE INTERLOCKING SYSTEM

•PROVISION OF ADEQUATE VISUAL DISPLAYS

•ADVICE OF CONTROLS TO OPERATORS

•HORN FITTED APPROPRIATE TO ENVIRONMENT

MEANWHILE THE SOUTH AUSTRALIAN REGULATOR WAS

ALSO DETERMINING CONTROLS FOR ROAD RAIL VEHICLES

HOWEVER CHANGES /  REVIEWS ARE STILL BEING 

RECEIVED

 

 

 

 

 

 

 

 

PUBLIC TRANSPORT SERVICES 

 

  

 

REQUIREMENTS FOR ROAD – RAIL VEHICLES ACCESSING AND 

OPERATING ON THE ADELAIDE RAIL AND TRAM NETWORK 

PTS-XX-10-EG-XXX-00NNNNNN 

 

 

 

 

 

 

    

 

      and THINK 



A REVIEW OF ALL DOCUMENTS DEVELOPED TO INCORPORATE RECENT CHANGES

ASSESS DEVICES REQUIRED TO BE FITTED TO HI-RAIL VEHICLES AND APPLY HIGHEST STANDARD

CONDUCT RIDE STABILITY TESTS FOR ANY ITEM TRAVELLING OVER 30KPH

A PROCEDURE DEVELOPED FOR THE MANAGEMENT AND MAINTENANCE OF HI-RAIL BRAKING 

SYSTEMS

A PROCEDURE DEVELOPED FOR HI – RAIL VEHICLES SETTING OUT CRITERIA APPLICABLE TO 

THEIR USE NATIONALLY

REGULAR MONITORING TO ENSURE THE SYSTEMS DEVELOPED ARE BEING APPLIED

WHERE TO FROM HERE FOR LAING O’ROURKE



THANK YOU

© Laing O’Rourke 2012, all rights reserved.

No part of this presentation may be reproduced, stored on a retrieval system, disclosed or transmitted, in any form or by 

any means, electronic, mechanical, photocopying, recording or otherwise, without prior permission of the copyright 

owner.
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