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Essential Rail Accident Investigation Skills ( #8785 & 5 &AL BRI il ) » 55 W
Investigating Derailment Accidents ( Hig# Z##H 2 ) B Investigating Railway Operations
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Applied Rail Accident Investigation Workshop Series

Is Workshop 1 -E ial Rail Accid In igation Skills 8 - 12 July 2024
Mon 8 July Tues 9 July Wed 10 July Thurs 11 July Fri 12 July
0900 Introductions 0800 Site investigation phase ~ 0900 Interviewing Techniques: 0900  Human factors and 0900  Investigating Safety
Janos Rozsa management, H&S and the basics (recap) and accident investigation Management Systems
evidence practical exercises Zuzana Chin Bart Accou (ERA)
lan Capewell Mark Robinson
1000  Break 1000  Break 1000  Break
1015  Accident Investigation Break as required 1015  Continues 1015 Continues
approach Break(s) as required
Jénos Rézsa
1115 Break
1115 Break 1115 Break 1115 Break
1130 Applied Analysis Methods
1130  Accident Investigation 1130  Accident site management Janos Rozsa 1130  Continues
‘Workshop and evidence collection
Janos Rozsa exercise
lan Capewell 1230 Lunch
Janos Rozsa 1230 Lunch
1230 Lunch 1330  Analysis Methods 1230  Lunch
‘Workshop
1230  Lunch & group photo Janos Rozsa
1330  Photography exercise 1330 Managing information and LAPTOPS REQUIRED 1330  Report writing &
Jénos Rézsa practical exercises formulating safety
(Accident Laboratory) 1330 Continues Mark Robinson recommendations
Break(s) as required Marc St-Laurent
Janos Rézsa
Break as required
Break(s) as required 1430  Break
Break(s) as required 1600  Workshop debriefing
1445  Continues
1545  Photography debrief 1600 Session ends
1545  Break
1615  Session ends 1700  Session ends

1600  Discussions and reflections

1700 Session ends

Workshop ends
EVE  Welcome Social

1 B3R




Applied Rail Accident Investigation Workshop Series

Workshop 2 - Investigating Derail t Accid 15 - 17 July 2024
Workshop 3 - Investigating Railway Operations Accidents 17 - 19 July 2024
Mon 15 July Tues 16 July * Wed 17 July Thurs 18 July Fri 19 July
0800 Bus to Northampton — 0845  Introduction to Workshop 3
0845  Introduction Lamport Railway departs attendees
from Mitchell Hall

0900  Fundamental theory of 0900 Investigating 0900 Investigating Software 0900 Investigating Light Rail
vehicle steering 0930 Track Geometry Crashworthiness and failures (Tram) Systems
Mark Burstow Measurement — Practical Survivability Richard Brown Carl Wilson
(Network Rail) Exercise Dominique Louis

Network Rail (UK RAIB) 1000 Break 1000  Break
1000  Break
1015 Railway Operations 1015 Driverless Metro Systems

1015  Investigating derailment — Investigations — Part | Carl Wilson
approach and case studies Break(s) as required Jénos Rdzsa
Nigel Shaw (UK RAIB) Break(s) as required 1115 Break

Break(s) as required
Break(s) as required 1130  Accident Investigation and
New Railway Technology
1230 Lunch 1230  Lunch Carl Wilson
1230  Lunch
1330  Continues 1330 Lunch 1330 Investigating Human 1330  Railway Operations 1230  Workshop ends
Factors in Railway Investigations — Part I Lunch
Operations (Workshops)

1430  Break 1430 Data processing, modelling Dr Becky Charles (UK Janos Rozsa 1330  For Workshop 4 attendees

and analysis RAIB) only:

1445  Wheel-rail interface Network Rail Accident Investigation
Mark Burstow Simulation Briefing and
(Network Raif) Team Planning

Break(s) as required Janos Rézsa
Break(s) as required
1545 Break Break(s) as required
1500 Ends

1600  Continues
1700  Session ends 1700 Session ends 1700 Workshop/Session ends 1700  Session ends

Bus to Martell House,

Cranfield University
EVE  Gurkha Kitchen

«  Sessions will take place at and around Northampton & Lamport Railway (NNG 8BA)
2 B PERRE
HERTE
Applled Rail Accident Investigation Workshop Series
Workshop 4 - ident | igati imulation Exercise 22 - 26 July 2024
Mon 22 July* Tues 22 July Wed 24 July Thurs 25 July Fri 26 July
(2x Breakout Rooms) (2x Breakout Rooms) (2x Breakout Rooms) (2x Breakout Rooms)

0800 Accident Investigation

Simulation Exercise
Field phase
(Separate timetable)

Mark Robinsonr
Craig Cattel
Janos Rozsa
Chris White
John Curran
Marcus Taylor

1700

Accident Investigation 0900

Simulation Exercise
Formal interviews

Press conferences

Analysis/Further Evidence
Collection

(Separate timetable)

MARK ROBISON

Media debrief

John Curran

Session ends 1700

* Sessions will take place at Northampton & Lamport Raitway (NN6 8BA)

Accident Investigation
Simulation Exercise

Analysis/Report Writing
Phase — Day 1

Lunch provided 12.30-
13.30

Session ends.

0900  Accident Investigation

Simulation Exercise

Analysis/Report Writing
Phase — Day 2

Lunch provided 12.30-
13.30

1700  Session ends

1900  End of Course Dinner

0900  Accident Investigation

Simulation Exercise

Analysis/Report Writing
Phase —Day 3

1230  Submission of team

accident report
Lunch

1330  Discussion — Safety

Recommendations

1430  Discussion - Reflection

Janos Rozsa

1445  Workshop ends
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R GR R T B AT ve B FE R £ K82 ( Cranfield University ) Y Martell House
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Google

4 Martell House
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Accident Vehicle Weckage
Training Facility
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8 & ZE 857 (Swiss Transportation Safety Investigation Board ) ~ Hfj B EE &3 & /5
( Swedish Accident Investigation Authority ) ~ FbFIHF A 288 8 a0 65 8 =5 i A2 iR
(Rail Accident and Incident Investigation Unit ) ~ ¥l %A 2 F8 & 5 (Transport
Safety Investigation Bureau ) ~ Frili it AFR AT (SMRT Trains Limited ) DLKZE
R A A B R 9 2 0 (Center for Investigation of Accidents in Transport ) 2 BEfir

RS (Eo6) -

APPLIED RAIL ACCIDENT INVESTIGATION Course ‘ g
08 - 26 JULY 2024

Mark Robinson  Victor Ho Nick Watkin Sascha Kunz Robin Chee  Shih-Han Yu Tamara Skembovic ~ Stevan Delic  Chris White  Sarah Watts
Abdul Abushalla  Win Hon Tham Tien Seng Tay Wei Che Hung Craig Cattel Janos Rozsa
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Workshop 1 * $EEEH R BRI 7/8-7/12
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(?:E%‘n“" An enlightened approach to occurances

Risk Controls

Individual
i Actions

O Risk Controls
Influences (F

\/

YYV VY
<
Yyvyy
9

Source: Reason, Adapted by Walker and Bills, 2007
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P (Physical) * BIEHHIRG - EAIHGEH - FrAa=ell - BRI
ERNEREE v/

A (People) : HEEHMSHET - MHSHAT - 5% - HBE - ESRcE
ANE -~ #EANE - FIRAR - EHIEE - SR ERGS -

B (Dan) | BEETEMEN - BEERE - CCTV « BT I
BT -

B (Documentary) * BIEFIFHHER S « EEHE - ABPIR » FAAEH
(BlaNzEIFR) ~ FlERacss ~ ZROET - BUREIEE T - SR - d
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TESHSE R TERIE T > e EH M S<E] RAIB [ FHRY GEMAC 3hakFr - NWAE

“4r Greeting ~ Explanation ~ Mutual Activity & Close PU{E 5B :

W Greeting ({5 : FERHKBAGATEIL A4 MESFAHVRASR - M5 A A EHY
[l o FEHE - Sl kE EH P8 T-HI AT (R LR -

W Explanation (57HH ) * JEREREERIBEAY H B R EERS - 117 L2 A R B S 18RI
] R R A R R R SR R CEAE L A o AR
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B Close (48&%) @ SGEfFRBT B IREZEAVIRET - IR BB R EINE A
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BT R E KGR o

FERRIHEN ST R A (R - HERREA N —HEREAENEES
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Cranfield
=5

Assumptions

We all make assumptions during an investigation...

An important part of investigative analysis

eg. sequence of events eg. the relationship between

£B ielanility of evidence (based on prior experience) events or conditions

Assumptions must be made clear when developing arguments

otherwise soundness may not be apparent

10 ST ife AT TR

Tt EAER A AN 2543

W IR TR

W (TR

B RfREEGsRL -

MBI ATSB Fekf e AR AU EHE | Bofiize ~ 7Kg ~ A S HGH SRS
— e A SRR - T8 R AH AR R ([ 11) > n DU EE S ARV
Z2RNE - il relE > EENEER EHAT2EE - HIEEEE
BEEE > TN B RAEREERURA -
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cmea) Organisational Accident , _ Australian Government
- M odel ( refi ned) Australian Transport Safety Bureau

+ Based on refined Swiss Cheese model in order to (ATSB, 2008):

* Provide a more generic method that would be more applicable to a
wider range of investigations
 Better fulfil the role of identifying potential safety factors

Defences

Unsafe
Acts

Local
Conditions

Organisational
Conditions

Accident

YYYYY

YYYYY

vy vy

Source: ATSB 2008 www.atsh.gov.au/media/27767/ar2007053.pdf

11 JHERAY SR

A o HEEHHESYIR AHFEAEREIGRE RS RIER - ZRER
AR E TR 50 £ 100 H - NEAETERE] 2018 F35 4267 1021
EHE B SRR S 300 H > SIS ARAN AR - AERhFAEREMES
AR - SR E N R B S A S - a4 DU Ry ag 4 > A 7R
TR ERHVBRINE R » DUR S 4 Sm B A Bl S8 0500 H 2B ~ 3 ~ &
PRSEE ~ BN - 2 w[EEMES - EN - SiE - BT -

HEMEE RN F RO BES [HERTEZ Octavia Butler R @ —F&
=6 T MIBAE S ERTRHE - IRAVES T REAN R0 IR AT E S 55 iR S FE RN
79 BHEDLUAESAE - NEEEREHER - (R XSS L BEE M
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DAEMEE 22 (peer review ) @ —{ENSEAYEESE -

(% - BERM IR SR ET A WA NS - EEMELU AR
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B it is considered : #ELE ~ #HR B

B raised doubt © 5[HERIEE ~ EAERE

B itisunderstood : B TR - R

B obviously : #HZR ~ BHEAMY

B assume - EER - HEE

B appears : {LIF - BHK

B apparently : #H78 ~ TH _LHBK
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Workshop 2 : BREASEHERE 7/15-7/17

Workshop2 sRFE5E IR/ 4aR I HHEEE - BB &I TR ERHY 718
T -

B et

W iEminTT

B R

LI LIS

B S+CHff (EES T B AR E)

LIRS ARSI

m R

ERRIMSERERAER - HE N B A Jew) b HIERR SR IR HIATIE R - DT
FREI SR 015 AR A EE R - IR BB B EGR & Batat &k fEMEFEET 08
RTINS E T - UERGIETT ~ sdma T AR es /5 [ B A Roff(ESE 3 T8
R Ry AR B AR (& 12) -
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RAIB derailment investigations

98 events
30
25
20
15
10
s B !
o -
Flange climb Wheel lift Gauge Rail failure  S+Cissue Wheelset or Overspeed
spread suspension

failure

&l 12 SR R EGER A R B AT

S FEtmeg et > s8AT49 Nadal’'s AXVEE T (Q) B (Y)
AV BB A > Y/Q BB - 54 R BURIR (B S I i S L s P2 2 e
BEf Ty mkER L (8 13) B3 T IR B - RS B
SR IEREERS] -

LT T RERE S AR LA YIQ ZNER - BE

B ST NEEERER - S e~ PuEtsERshiE - BRI ~ B AR
e PRl ~ tam s taE 5

B (RFEET  GuEHd - EE2RE - R AREER - EiEREERE

-16-



Q = vertical force on wheel/rail interface

Also referred to as V or F,, force
Y = |ateral force on wheel/rail interface

Also referred to as L or F force

13 FEE DStk R I G

sEANHE— 0 MR BRI B - B B - sl ERE L
B - FEHRG AT DIHETRR B I46%E (Point of Derailment, POD ) » fRFHR /158 &
Fifdk - Bla]EguE il - HEmRRTR AR A - SRR YURERER] - |
LIEBIERE A\ BAE SR FHIER s -

T gl o TS SIS U T - S0 A e e o B S L % 2 S S MY sl %
TESENIE AR M im45 REN (Flange marks ) ; Enkin % ZHHIMAIE » 55—
PN gl ey % 22 e 9T A R > B i P A i 907 PR T P YRR ( Tread corner marks )

([& 14) -
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Tread corner
/ mark
/
Flange marks Tread corner marks
= Marks left by wheel flange on the rail as = When the wheel flange drops down the
it climbs the gauge face and travels over field face, a tread corner mark forms on

the rail head dropping to the field side. opposite rail as the non-flanging wheel
drops into the four-foot.

Flange mark
(climb)

[ 14 s R LA AT P TR

BB G T L T AR e | L % - S N B AT DU R E R R T
FATAEENE - HHRITEER SRR ESER P EE AR MR R &
TR - AT AR E D it A D28 Sl R R » BUR s R e
/N BB RTRE R N R R Y B R A A - A0 R G IR > AT REFAE
MHERIEEIERTT (18 15) -

Derailment data analysis and simulation

NetworkRail
g

Flange climb marks: what can we learn

Very short flange mark:
Low lateral forces acting- flange climb due to reduced  Very high lateral forces acted on wheels

vertical load: possible track twist or vehicle imbalance?

A better railway for a better Britain MBurstow / 5

Long flange mark:

15 (IRARHREIIHAITE B Bitam 2 &
- 18 -




VH > RS 2 022 AR R R #E (Northampton & Lamport Railway )
HY5 o BIRESRHATEAEE T A RSGUHEY - HEER rE A 2B b
S4BT AN HIRBI R T N2 NI &2 B B IR AR
B

EHEREIRENME - RIFFZAE0R POD ([ 16) » MARERERIE T2 AiTiE T80
EHETRORGEEC » AR ETTPUE RGRIE ~ FAEHRE M - AMBER /NEUg s
HEREFE R -

16 (AR IRl POD

FESEE RUARAE R AR E DT - /& B B R AT NS AR LAY
MHEREE - BEAGEB _ EHIECEHEE - HEE SIS E R MR & R E
(Track twist) &tREEA (8 17) - BEWMATHIIIEERIE - N TitRSREE

BHEEEH -
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NetworkRail

Iy Za

Direction of travel

Difference in crosslevel between 2 positions
Usually measured 3m apart

Wheelset 2
‘ Xlevel 2 = Z,

But, consider the twist seen by the vehicle:

Do a calculation using the distance between the
wheelsets of the first vehicle to derail " Twist at wheelset 1 = Xlevel 2 - Xlevel 1
~ sign convention

Understand and state the sign convention e iTifachan i

yOU use +ve twist reduces load on left hand wheel
Does a pos itive track twist -ve twist reduces load on right hand wheel

B —_— 3
lead to unloading or o
increased loading on the e
outer wheel of the curve * Fanameasursmens (n
1 © Hand (5m)
(so need to know the £ o tand measurements (2m)
direction of the curve too 3 e
) 3 g5 DA ,;‘5‘\»‘% T
£ = e o
R
Distance/m
Derailment investigation pt2 - OFFICIAL Mark Burstow Page 35

& 17 #iE e E TR

MMEAERVSRIE R T > $THEH SR ELE R - AT A VER 2
J53 (8 18) > # ] LU ARARA G R E S (A E RS -

|
\ /
\ Sleeper7 \ \ —
N o Oy - S\;eperQU \ \ -~ ‘-\\
\ ) / | Point of \ /
./ A/ | derailment \ i |
pa— | :‘. Sleeper 50 Sleeper 100
= e Sleeper -5
»s | | wof Derailment investigation pt2 - OFFICIAL
A AN

18 iy AL Sl P A~ A [

=20 -




Workshop 3 : SEEHERE 7/17-7/19

Workshop3 /& & FAVSEGE SE MRS » EIEE EEEEN - A IEE
%> SAMNEIN IR G RS B R A AT 4 BRSNS i A BB A
BN ASRE > HekERT -

BE S #IREE (Signal Passed At Danger ) St 2 A - &5 By 4 FEIEAY »

W OB A BEERRER

B JEA B N SR FBGE AR SRt 2 2 Rl

WA C NS E s Rl - (B5 B2 PR A et iR TR

B A D RPIESEMEREINE - SIS AAE R IR E A SRa s AT (=

FEBEE] - AR A SR R S B SRS FRIUEN A Ro
{EMESEME (incidents ) » E 3B #ESEEERIL - FERML 5 (M & E R R
=N BB EENFETR > BaER A BB TH) - R B R R -
NEHRRGIEE - PEea B BB M - 22l 800 R R RS Ei
W -

MAEEEFREEHESEHEBERE T BE A SEERIHESARREARZ —
Fo T B T e > [FRF gt g A m e s A ST A B R

BEFRYI e ERi N BRENWHZE - G TIFE&R - BE=RE - J5R
221 -



o AR (RS ERRACE R ) - B AR EHEEE -

IMAESEEREY AT T - FERME S TR A (B 19) - "L

R BBUBIIH S o HARR [ =S50 (Kb 1 RAERRInTR > 8
RCAAR G v BEE/RBA A AT ) » SRR R > )
RSB RB IR - SRR - SR SINZE T R T A A
#r -

» Standard requirement: 1=10v/3
* (70x10)/3
« 700/3

+ 233m (12sec)
* Actual: 133 m (6 sec)

19 SEEERARER RS T R R

PREEHHE

HERFPCE S AR R EE R DU =08

B prEbgs iEEE e SR AR MIRCE R > JEES MR TP
51| ] ey ] 7 T AH A UL

B SIEETER  RESERE - EREst AT B (AR RS
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s L S =1 NSk SN R ITA= A

PSR TIHIE | sCEsREEIE SR RRIREE K AT ~ BESE i B S ~ o

AHE KPS M R AE IR

RERIESE » AT (A B o AP A ER R S A A e 5 |

ENEEFHEE LT > FBS AR Z LIRS RSt T O e & A K > 3

=
=kl

THREPROEMR R > i OEE S H O Z 28R > HIIRFTA P
s EH CCTV - NI Sk Rs R B & H 8 E ~ KRR - A RSB R A

HRGRERIES - # A AN B RS R EEER (AfE 20) -

Vulnerable evidence:

Evidence

Perishable evidence:

Witnesses to the accident, or users that recently
used the crossing

Weather conditions, including sun position, road
surface condition (ice/rain/oil etc — use Suncalc )

Crossing user and train driver’s perspectives (eg,
vegetation/lighting/noise influences)

Road and rail markings; skid marks, impact marks,
rail marks

Level crossing data loggers, on and off site

Crossing CCTV and CCTV from locations near the
crossing

Train CCTYV; including previous trains over the
crossing in all directions

Telephone voice recordings
Train data loggers

[&l 20 PAEFHE RE LS

FERRE > BB —EE RN PO SRR BT T fEEEE

S R R MBI =P ACE R i A N B P A B e Y B S

223




S O S A DU S » SREE O S B AR e R BT - (BN R FHIES A 2B
3o BREG RGP AERIFT R PABARL SR EEL > I Network Rail 748515 48D
AP BT R E L2 BOREE 2 — -

PRSI, S 470 B B EROA 7 A SV T P ST A » PR B — ke S I e s
EHYZE A B a ks S REE S s ST g ~ BT NS A S EH
R (& 21) -

Investigation Considerations — Collision With Pedestrians

* Driver Drugs and alcohol * Signage.
* Driver training and competence. ¢ Sighting tram driver and
* Driver roster, fatigue index and pedestrian.
lifestyle. * Pedestrian/ tram signal status and
* Time and location of the incident. visibility, including sequence.
*  Weather and visibility, inc. sun. * Assess tram damage.

¢ Tram windscreen clarity.

* Tram horn/bell functionality.

* Tram lighting status.

* Pedestrian injuries initial collision.

¢ Pedestrian injuries secondary
impacts with road furniture.

¢ Pedestrian visibility of the
approaching tram.

« Effect on tram service.

« Tram data logger download.

¢ CCTV downloads. [note that CCTV
may not reflect what the driver
sees].

* Pedestrian details.

¢ Witness names and details.

* Street lighting condition.
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