
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-2967-9 

Conference on Railway 
Excellence (CORE2025) 

Auckland, New Zealand 
12-14 August 2025 

 

 
 

 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2025) by Engineers Australia 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2026) 

  

For permission requests, please contact Engineers Australia 

at the address below. 

  

Engineers Australia 

Engineering House 

11 National Circuit 

Barton ACT 2600 

Australia 

 

 

Phone:  +61 2 6270 6555 

Fax:  +61 2 6273 1488  

 

www.engineersaustralia.org.au 

 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



CORE 2025: Conference on Railway Excellence: Kaitiaki – Guarding the Future 

12-14 August 2025, Auckland, New Zealand 

@RTSA, a technical Society of Engineers Australia  

All papers were peer-reviewed 

Index 

1. A RENAISSANCE OF RAILWAY VIADUCTS IN SUBURBAN ENVIRONMENTS IN 
AUSTRALIA, pp.8-19 

2. CONSIDERATIONS IN FATIGUE DESIGN AND ASSESSMENT OF RAIL BRIDGES, 
pp.20-29 

3. NAVIGATING COMPLEXITY: A COLLABORATIVE APPROACH TO MORE EFFICIENT 
U-TROUGH BRIDGES ON VICTORIAN BROAD GAUGE NETWORK, pp.30-38 

4. A FRAMEWORK FOR A REGIONAL-SCALE PRIORITISATION OF CULVERT 
RENEWALS, pp.39-43 

5. THE DECARBONISATION OF NEW ZEALAND’S FREIGHT RAILWAY MOTIVE 
POWER, pp.44-53 

6. DESIGNING FOR LOWER EMISSIONS: CARBON REDUCTION IN KIWIRAIL 
INFRASTRUCTURE PROJECTS, pp.54-58 

7. SUSTAINABLE TRAM STOP MODULAR PLATFORMS USING RECYCLED 
MATERIALS, pp.59-67 

8. ACCURATE ESTIMATION OF DISTANCE AND BATTERY CAPACITY FOR BATTERY 
POWERED TRAINS, pp.68-77 

9. CORRIDOR INTRUSION DETECTION SYSTEM (CIDS), pp.78-85 
10. ENHANCING RAILWAY SAFETY THROUGH IOT AND BLOCKCHAIN INTEGRATION: 

A DECENTRALIZED FRAMEWORK FOR REAL-TIME MONITORING AND SECURE 
DATA MANAGEMENT, pp.86-91 

11. EXPERIENCE PRESENTATION ON 30 YEARS OF RISK ASSESSMENTS OF RAILWAY 
SAFEWORKING, pp.92-102 

12. SAFETY ASSURANCE – DOES PRACTICE EAT THEORY FOR BREAKFAST? Pp.103-
111 

3

https://www.dropbox.com/scl/fi/yz8yytgn21bq98x3oimda/CORE2025-Interactive-Proceedings.pdf?rlkey=pp8uadulblsvf4st55tfueheq&st=6vdn8l73&dl=0
https://www.dropbox.com/scl/fi/yz8yytgn21bq98x3oimda/CORE2025-Interactive-Proceedings.pdf?rlkey=pp8uadulblsvf4st55tfueheq&st=6vdn8l73&dl=0


13. APPLICATION OF DIGITAL MODELLING FOR THE DESIGN AND CONSTRUCTION 
OF THE COMMUNICATIONS SYSTEMS, pp.112-121 

14. FRMCS ON BOARD – WHAT WE KNOW TODAY. Pp.122-130 
15. FROM TRAIN CONTROL TO TRAFFIC MANAGEMENT – KIWIRAIL CONTROL 

SYSTEMS RENEWAL, pp.131-141 
16. SIEMENS TS1A DIGITAL SYSTEMS PROJECT CASE STUDY, pp.142-147 
17. IMPROVED PERFORMANCE OF ALUMINOTHERMIC WELDS UNDER FATIGUE 

LOADING VIA HAMMER PEENING, pp.148-157 
18. SAME STATIC STIFFNESS LEADS TO SAME PERFORMANCE? – NOT WHEN IT 

COMES TO UNDER SLEEPER PADS, pp.158-165 
19. THE INTERSECTION OF TRACK DESIGN AND SYSTEMS ENGINEERING: 

UNDERSTANDING STAKEHOLDER REQUIREMENTS TO SHAPE THE FUTURE OF 
FLEMINGTON EAST JUNCTION, pp.166-175 

20. TRANSFORMING THE REMUTAKA TUNNEL: A ONCE-IN-AGENERATION 
RENEWAL, pp.176-185 

21. USE OF 3RD GENERATION RAPID-HARDENING CONCRETE FOR BRIDGE 
REHABILITATION AT THE SENSE VIADUCT – A PRACTICAL CASE STUDY, pp.186-
194 

22. DETRAINMENT HANDRAIL LOADINGS ON RAILWAY BRIDGES, pp.195-204 
23. PROJECTED CLIMATE IMPACTS ON THE DETERIORATION OF COASTAL RAILWAY 

BRIDGES IN NEW ZEALAND: STRUCTURAL INTEGRITY AND MAINTENANCE 
CHALLENGES, pp.205-215 

24. STATION IN THE SKY: DELIVERING AN INFILL STATION ON A BRIDGE IN A 
FLOODPLAIN WITH ZERO WEEKDAY DISRUPTION, pp.215-225 

25. BENEFITS OF MODULAR MULTILEVEL DIRECT CONVERTER TECHNOLOGY FOR 
ELECTRIC RAIL OPERATORS, pp.226-232 

26. INTRODUCING STATIC FREQUENCY CONVERTERS TO THE NZ RAIL NETWORK, 
pp.233-241 

27. PREPARING FOR DECARBONISATION – LET’S NOT REPEAT THE TRACK GAUGE 
SAGA WHEN IT COMES TO ELECTRIFICATION AND CHARGING! pp.242-254 

28. SHOULD OLE SHORT CIRCUIT TESTING BE THE INDUSTRY NORM? pp.255-264 
29. LEVEL CROSSING RISKS IN NEW ZEALAND, pp.265-275 
30. LIDAR UAV INNOVATIONS FOR CIVIL INFRASTRUCTURE RISK MANAGEMENT, 

pp.276-281 
31. MAKING LEVEL CROSSINGS SAFER WITH SMART RISK DETECTION AND 

BEHAVIOURAL INSIGHTS, pp.282-291 
32. PROGRESSIVE FENCING: PROTECTING OUR RAIL CORRIDORS, PROTECTING 

OUR FUTURE, pp.292-302 
33. ENGINEERING DONE DIFFERENTLY – MANAGING COMPLEX RAIL SYSTEMS 

USING A DIGITAL MODEL – PUBLIC TRANSPORT AUTHORITY OF WESTERN 
AUSTRALIA CASE STUDY, pp.303-311 

4



34. LEVERAGING DIGITAL COLLABORATION IN SYSTEMS ENGINEERING TO 
ACHIEVE MORE OUT OF PROJECTS, pp.312-321 

35. REQUIREMENTS MANAGEMENT OF THE AUCKLAND CITY RAIL LINK (CRL) 
PROJECT – AN UPDATE, pp.322-332 

36. CONDITION MONITORING OF SYSTEM PERFORMANCE TO IMPROVE ASSET 
MAINTENANCE AND MANAGEMENT, pp.333-342 

37. RISK-INFORMED INSPECTION PLANNING FOR RAILWAY TRACK GEOMETRY, 
pp.343-351 

38. IMPROVED EFFICIENCY IN BALLAST MAINTENANCE USING VACUUM 
EXCAVATION, pp.352-359 

39. HIGH SPEED MONITORING OF THE FLASHBUTT WELDING PROCESS TO 
IDENTIFY SLIPPAGE DURING FORGING, pp.360-369 

40. MODERN GOA4 DEPOT DESIGN – LESSONS FOR FUTURE DESIGNERS, pp.370-
379 

41. THE ESSENCE OF RAIL AND ITS IMPLICATIONS FOR SAFETY, PERFORMANCE 
AND GOVERNANCE, pp.380-387 

42. RAIL SYSTEMS INTEGRATION, THE HOW AND WHY, pp.388-392 
43. QUALIFICATION OF NORTH AMERICAN 3-PIECE BOGIE FOR KIWIRAIL 

CONTAINER FLAT TOP WAGONS – KEY OBSERVATIONS, pp.393-402 
44. THE RECTIFIER AND RECTIFIER TRANSFORMER CURRENT CHARACTERISTICS 

OF THE MELBOURNE RAILWAY 1,500V DC TRACTION SYSTEM, pp.403-418 
45. ELECTRICAL SAFETY OF NEW ZEALAND’S FIRST UNDERGROUND METRO RAIL 

SYSTEM, pp.419-428 
46. CITY RAIL LINK EQUIPMENT MAGNETIC FLUX DENSITY WITHSTAND TESTING 

USING AN IN-HOUSE DESIGNED HELMHOLTZ COIL, pp.429-435 
47. SEVERE WEATHER MANAGEMENT: KIWIRAIL’S JOURNEY TO PROACTIVE RISK 

MITIGATION, pp.436-445 
48. KIWIRAIL OPERATIONS CENTRES – BUILDING THE FUTURE, pp.446-455 
49. OPERATIONS DESIGN – THE CORE OF THE SYSTEM, pp.456-465 
50. OPTIMISING RAIL-ROAD INTEGRATION MODELLING LEVEL CROSSING 

CLOSURES USING RAILSYS AND VISSIM, pp.466-475 
51. HIGHER SPEED DUAL (BROAD AND STANDARD) GAUGE TRACK, pp.476-488 
52. RAIL GAP CONTROL DURING BREAK EVENTS USING AN OPTIMISED 

COMBINATION OF ZLR AND STANDARD FASTENERS, pp.489-501 
53. MAINTENANCE CHALLENGES ASSOCIATED WITH LED LIGHTING USED IN RAIL 

STATION PRECINCTS, pp.502-511 
54. SFAIRP RISK ASSESSMENT FOR COLLISION PROTECTION FROM RAIL TRAFFIC – 

CLAPHAM YARD RAIL FLYOVER BRIDGE, pp.512-521 
55. 10+ YEARS OF RAIL GRINDING ON FORTESCUE, pp.522-524 
56. MICROSTRUCTURAL DEFECTS, MECHANICAL PROPERTIES AND BONDING 

INTEGRITY OF FLASH-BUTT WELDS IN RAIL, pp.525-532 

5



57. <OPERATIONS-DRIVEN CRASHWORTHINESS LOAD CASES FOR LIGHT RAIL 
VEHICLES>, pp.533-542 

58. SUSTAINABLE WHEEL MANAGEMENT PRACTICES, pp.543-552 
59. A DIGITAL TWIN FRAMEWORK FOR SIMULATING RAILWAY VEHICLE FLEETS, 

pp.553-562 
60. THE ROLE OF RESIDUAL STRESS IN THE FORMATION OF WHEEL THERMAL 

DAMAGE, pp.563-570 
61. THE IMPACT OF INJURY WEIGHTING IN QUANTITATIVE RISK ASSESSMENTS, 

pp.571-582 
62. TWO DECADES OF IMPROVING DISASTER RESPONSE IN NEW ZEALAND’S 

RAILWAYS, pp.583-593 
63. AN OUTLINE OF AUSTRALIAN MAINLINE TRACK UPGRADING PROPOSALS, 

pp.594-605 
64. FUTURE-PROOFING AUCKLAND’S RAILWAY: INSIGHTS FROM THE AUCKLAND 

RAIL PROGRAMME BUSINESS CASE, pp.606-616 
65. USING KARNAUGH MAP IN COMPLEX OVERLAP DESIGN, pp.617-631 
66. ETCS IMPLEMENTATION ON FREIGHT LOCOMOTIVES IN NEW ZEALAND WITH A 

PATHWAY TO FUTURE UPGRADES, pp.632-644 
67. INTEGRATION OF TEMPORARY SPEED RESTRICTIONS WITH ETCS LEVEL 1, 

pp.645-653 
68. MODEL PREDICTIVE CONTROL-BASED AUTOMATIC DRIVING ALGORITHM FOR 

TRAIN PLATOONING, pp.654-662 
69. CONCRETE SLEEPER LIFE CYCLE MANAGEMENT STRATEGY, pp.663-674 
70. COMPOSITE TUNNEL SLEEPERS - HOW LOW CAN YOU GO? Pp.675-684 
71. LEARNINGS FROM DEPLOYMENT OF A LINEAR ASSET MANAGEMENT SYSTEM IN 

AN AUSTRALIAN PASSENGER RAILWAY, pp.685-689 
72. PREDICTING THE STRESS-FREE TEMPERATURE REQUIRED TO MANAGE CLIMATE 

CHANGE EFFECTS, pp.690-697 
73. PASSENGER TRAINS AND NET ZERO – WHAT’S THE HOLD UP? Pp.698-707 
74. TRAIN AND WAGON DYNAMICS IN TIPPLER INDEXING OPERATIONS, pp.708-717 
75. INCLUSIVE LIGHTING FOR TRAIN STATION PRECINCTS: AN EMPIRICAL STUDY 

TO INVESTIGATE SUITABLE LIGHTING CONDITIONS FOR PASSENGERS OF 
DIVERSE ABILITIES, pp.718-728 

76. INTEGRATING SYSTEMS ENGINEERING WITH DIGITAL TWIN TECHNOLOGY AND 
CIVIL ENGINEERING IN RAILWAY SYSTEMS, pp.729-733 

77. APPLICATION OF SENSOR TECHNOLOGY TO ENABLE REMOTE ISOLATION ON 
HIGH-VOLTAGE RAILWAY NETWORKS, pp.734-743 

78. AN INNOVATIVE METHOD TO RESOLVE PLATFORM GAP ISSUES, pp.744-755 
79. INCLUSION OF DIVERSE SIMULATION CAPABILITIES TO INCREASE TRAINING 

FIDELITY AN RBTNA APPROACH, pp.756-765 

6



80. ENHANCING RAILWAY SYSTEMS: A MULTIDISCIPLINARY APPROACH TO NEW 
ZEALANDS MOST COMPLEX RESIGNALLING, pp.766-778 

81. PROCURING SMARTER – ETCS DIGITAL INTEGRATION, pp.779-784 
82. NEWMARKET: SMALL JUNCTION, BIG HEADACHES, pp.785-794 
83. USE OF UNDER BALLAST MATS TO REDUCE OVERALL TRACK STIFFNESS, 

pp.795-804 
84. ENHANCING THE FATIGUE RESISTANCE OF PRESTRESSED CONCRETE 

SLEEPERS USING MACRO SYNTHETIC FIBRES, pp.805-811 
85. RECYCLED PLASTIC PAVEMENT BLOCKS FOR RAILWAY INFRASTRUCTURE, 

pp.812-819 
86. BREAK OF GAUGE: COMPETENCIES IN THE AUSTRALIAN SIGNALLING PROJECT 

ENVIRONMENT, pp.820-834 
87. CURRENT INJECTION TESTING FOR COMMISSIONING AND FAULT FINDING IN 

THE CITY RAIL LINK PROJECT, pp.835-844 
88. MITIGATING NOISE AND VIBRATION IN EMBEDDED LIGHT RAIL TRACKS: A 

MULTI-CRITERIA ASSESSMENT OF INFRASTRUCTURE SOLUTIONS, pp.845-852 
89. DESIGN WITHOUT REASON: A SYSTEMS ENGINEERING APPROACH TO THE 

STANDARDISATION OF INTER-VEHICLE ACCESS ON PASSENGER ROLLING 
STOCK, pp.853-871 

90. INVESTIGATING FACTORS AFFECTING TRACK MAINTENANCE EFFECTIVENESS 
ON SOUTH AFRICA’S COAL LINE CORRIDOR, pp.874-883 

 

 

7




