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B ~ BRERIRE S S R - BR T ARG I 7 5 R 8B S G A B (Rail Accident
Investigation Unit in Ireland, RAIU ) ~ 4HPSREE G EZ 59 (Transport Accident
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Transportation, DOT / Federal Railroad Administration, FRA )~ <2255/ 5] ( Qatar Rail )
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Applied Rail Accident Investigation Workshop Series
Workshop 1 — Essential Rail Accident Investigation Skills 10 — 14 July 2023
Mon 10 July Tues 11 July * Wed 12 July Thurs 13 July Fri 14 July
0900 Introductions 0900 Site investigation phase — 0800 Interviewing Techniques: 0900  Applied Analysis Methods 0800  Applied Analysis Methods
Janos Rozsa management, H&S and the basics (recap) and Janos Rozsa workshop
evidence practical exercises Janos Rézsa
lan Gapewell Mark Robinson
1000  Break 1000  Break
1000  Break
1015 Accident Investigation Break as required 1015  Continues
approach Break(s) as required 1015 Continues
Janos Rozsa
1115 Break
1115 Break 1115 Break
1130  Continues 1115 Break
1130 Accident investigation 1130 Accident site management
workshop and evidence collection 1130 Continues
Janos Rézsa exercise
1an Gapewell
Janos Rozsa 1230 Lunch
1230  Lunch John Smith 1230  Lunch
Abdut Abushalla 1230  Lunch
1330  Human factors in raitway 1330 Managing information and 1330 Investigating Safety
accidents 1230  Lunch & group photo practical exercises Management Systems 1330  Report writing &
Janos Rozsa Mark Robinson Fabrizio Cantinelli formulating safety
recommendations
1430  Break 1330 Continues
1445  Continues Break(s) as required 1430  Break
Break(s) as required Break(s) as required
1445  Continues
1545  Break 1545 Break
1600  Photography techniques 1600  Exercise and photography 1545  Workshop ends
for accident investigation debrief Workshop debriefing
John Smith (al)
1700  Session ends 1700 Session ends 1700  Session ends 1700
Session ends
- Sessions will take place at the Accident Investigation Lab, Cranfield University
Vvl Y BN (| i‘;‘
4 IR
Applied Rail Accident Investigation Workshop Series
Woerkshop 2 - Investigating Derailment Accidents 17 — 19 July 2023
Workshop 3 - Investigating Railway Operations Accidents 19 — 21 July 2023
Mon 17 July Tues 18 July * Wed 19 July Thurs 20 July Fri 21 July
0800 Bus to Northampton — 0845  Introduction to Workshep 3
0845  Introduction Lamport Railway departs attendees
from Mitchell Hall
0900  Fundamental theory of 0900 Investigating 0900  Railway Operations 0900 Investigating Light Rail
vehicle steering 0930 Track Geometry Crashwerthiness and Investigations — Part | (Tram) Systems
Mark Burstow Measurement — Practical Survivability Janos Rozsa Carl Wilson
(Network Rai) Exercise Dominique Louis
Nefwork Rail Break(s) as required 1015  Break
1000 Break
1030  Driverless Metro Systems
1015 Investigating derailment — Break(s) as required Garl Wilson
approach and case studies
Nigef Shaw Break(s) as required 1145  Break
Break(s) as required 1200  Investigating software
Tailures
1230 Lunch 1230  Lunch Richard Brown
1230 Lunch
1300  Workshop ends
1330 Continues 1330 Lunch 1330  Investigating Human 1330  Railway Operations Lunch
Factors in Railway Investigations — Part Il
Operations (Workshops) 1400  For Workshop 3 aftendees
1430 Break 1430  Data processing, modelling Becky Charies Janos Rozsa only:
and analysis Accident Investigation
1445  Wheel-rall interface Nefwork Rail Simulation Briefing and
Mark Burstow Team Planning
Janos Rozsa
Break(s) as required Break(s) as required Alan Parmenter
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
- Sessions will take place at and around Nerthampton & Lamport Railway (NNG 8BA)
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Mon 24 July*

0800

Accident Investigation
Simulation Exercise
Field phase
(Separate timetable)

Alan Parmenter
Nick Watkin
Janos Rozsa
John Curran
Marcus Taylor

Applied Rail Accident Investigation Workshop Series

Workshop 4 — Accident Investigation Simulation Exercise 24 — 28 July 2023

Tues 25 July

0900  Accident Investigation 0900

Simulation Exercise
Formal interviews

Press conferences

Analysis/Further Evidence
Collection

(Separate timetable)

MARK ROBISON

Media debrief

John Curran

1700 Session ends 1700

1900 Dinner - CMDC

* Sessions will take place at Northampton & Lamport Railway (NNG 8BA)

Wed 26 July

Accident Investigation
Simulaticn Exercise

Analysis/Report Writing
Phase — Day 1

Lunch provided 12.30-
13.30

Session ends

Thurs 27 July

0900

1700

Accident Investigation
Simulaticn Exercise

Analysis/Report Writing
Phase — Day 2

Lunch provided 12 30-
13.30

Session ends

Fri 28 July

0900

1200

1230

Accident Investigation
Simulation Exercise

Analysis/Report Writing
Phase — Day 3

Submission of team
accident report
Discussion — Safety
Recommendations

Lunch
Workshop ends
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(1) ZB=T7HEE
(12) BAZE
A SR

o Hiliast DH SRR A I A Ry R B S R SRR AR T TR 25 825 - oy S
PREAAHE, (ICAO) B2 Dan Maurino —E%&f " Human error is symptom of
system failure, not the cause. ;> T A Ry B ERE R R BIIRED MIRFEEA

3. ML IEHE

WMRILHZY)  HERE ZNEREZE

e A N B R > A ErN T
VETT R P e Y28 » HE8Y)5 | B3 (Investigation must be evidence led )
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() EE=ZKE) - BRERRFECR BRI ASEY) - FEh=RAER ) -

(4) t132HES) - HEZEFTERIN BN HREY - 2 R 18
Trh e o

©) BEXREF - HERENEPIREE - FEG—EHEET ORI
REFEEIZERL ©

5. & AREBEINYEMTE RS

(1) 455 0ma% (Outcome Bias ) * 45 SIS RAY R A R aR » 1T 208 A
YRR - )RR MGERTELE - PIEEE 8l se N R R fmas
MAAEE A Kse H M ARt 2 &k -

(2) W2 w5t (Confirmation Bias ) * GIANEEA B mE i —IHEE VIR
B IRERL o TR R HM S ] RE B TR R T i

(3) £EEFFEE (Clustering Illusion ) * EEFEEE — TR NI © AiFHE
EESITHBP T - SR E—TERYEEREEARA - BIEEE BIR
RARFAE - EEEE FRERE NHGHEE—EER T - 5l
FAER RS -

(4) AR FMERE DA (Availability Heuristic ) © 375 B fE® ¢ ERE(F FH T8
HVEEHEGECTE - ARHAET R —TEIER - SIS R B AR SRA] -
ZIRTER A R BCEE - A PRSI/ REBEAK T -

(5) ZIMRENS: (Stereotyping ) * F# B fER ¥R EHI ANEY) - i e
RIRHTR - TR ERVENS: -

(6) E%h (Blind-spot) : & & nREN R B R sdE R - 805 B O A fmt

(Fallacy ) » 1fi 208 H C AT RERA A _EHLFEE -
6. TEEBEHER
SERTA R _FEE B IEAR AR > 408 7 HEE B4R
HEREE AR E  WERBHERT ¢

(1) WP IR S E IR

() NJ1acths © s E B A AT R agasctl (A A izEasis
Personal Protective Equipment, PPE ) -

(3) TAZHE]
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a.  EHIRGE > M RAHEE RS JE A > WolicaEL
A N SJHER -
b, FHEESIHE R (4 B B A S B ) A A SO GRS -
c. EHEEEYIAIRE AT -
d. MERYEFE - wEE - SETNE - ASERRER
Bl&E% -
e. MEMHGEHE  BRFERER FEREEEE -
@) fEE A R bR  MECRER A FE AR ERVEREE MR E
(5) ?@%* L YR EERIR ﬁD%uuﬁiZ G eI

7~ SEHUSEEE R IR G

S ER &R RAIB wHHT - S BURT i e B A B SR i50Rr  RAIB Z0{af LA
A ? ST BB HOARRI LS B g ek e R - &7y K< (Gold) »
i (Sliver) Kz (Bronze ) =f{EJ&&K » sr@F oL ~ GRS TT (FRENBUR 7RA HR{EL
TrERARE]) - RAIB BRI SHHEEHE AL Gold PdsHHE 2% - DIFFEEER
Ko e B EN R JESIP  (Joint Emergency Service Interoperability
Programme ) FEFIFEZC » 2HE ORI LT 38 K ivh a8 D48 - W ZHEER S
&ifl -

(2) HEHEETS



B AR R R IR NMER S E S SN 23 Bl
e 5 BLAHRE A B TR - PR E o i -
1. fEIEEY
(1) frfF (Preservation) © R SUskBUSEBIFTASEY) - BIGR AT4E
TEME— K FHIAC SR ©
(2) B (Reconstruction ) * K FsH8 / o] gE#r A B i - A DAFAERAY
R EZ BT EHE ~ 5% - R a2 -
(3) &C#% (Documentation) * FEFRIGH THERAVIEING - [EA MR (75
SETEH )
2. EAKJFEH

(1) EEM: (Veracity) © It is a true and accurate record. 18 H ERAEFRIZET

FIT B AN ?
(2) HEE (Provenance ) © I can demonstrate it. &5 &R EEEMIAIHE ~ (a3,
B el NFAtE 2

3. VAL (SOPs)

ENHEVE K i TREAR R A - S B FERZ 0 — A i e
NE S TR AFIE -

(1) WECREIRIR A & A ERERYHohR B AR -

Q) RERER DT REE T AR E R -

Q) gaeinEE - R R BB A

4) BILEAER K S EIE IR -

(5) HEPRE CiR A B skAESAELT -
4. BHEOREGOEEE

Bl AL 2 PE— By B - feftR B EESE » W8l 8 - AT E
TERD BRI BB FF R 208 ~ FOER O RS b S 2 2t
J5 Al RO - ERAE R B EEIR R - M ek 2 B L E R
EAR S EHAm AR o T

() Jefafes > HESREERE -

Q) EEIRA FHILOE > LHBLLEOE > FEEB IR T Al RE G Heah



II#

3) ERRR HRE - EREA TR - BeRERERIIR S 208 RER -

4) HEH EA SR - EREIRDTE R2EY—HA > T a5
pap A A

(5) = FITEECHR - B I A 1 Aa FOA e L EE BT -

(6) EEFMNFANR - WAL SRS 2] —HFHAA -

(7) ERHGEEY) > "JREEAMEMALEEN -

(8) EKE (AHEE) EEIEMLERKIE -

§ FHHIRGHmEY

S ARRBRZERBEIZE (GEMS)
PO EEE S James Reason $1¥f A Ry REREEAZ 21T K (Unsafe Acts ) #2
HH 38 P A 2445 ( Generic Error Model System, GEMS ) » B 43 By 538 e A Bk (7 -
WE 9 AT
. fEEH(T5 (Unintended Action) : 7 (hf5E B ASHEPGRITTAE -
R EB A SR GG - I ER T Ry -
(1) B2 (Slip) : $HEHEE ~ HEEOITAE » RIFEBE IR EP AR E
BETT Ry o WIFHEE T H S AR ENT - SR E 1 2 F L -
(2) J<i# (Lapse) * FHEARVECIRGRSE - DABURE RO ZIAIT Ry - A04EE A
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BRI SR -
2. HBHE{TF (Intended Action) :
(1) $E&R (Mistake ) * (RIERREERATE LHEEFE AR HE CHISES
1T Ry R IEHERY
a. FPHATEEAEAYEEER (Rule-Based Mistake ) * 418 25 A TS M
PR SR - TS T S
b. EEIEEEEASEER (Knowledge-Based Mistake ) © #1E 55 AFE S
HAR s AR E A PR AYRSAR -
(2) M (Violation) * {4t & B IERMHBIAR KAZF -
a. EE THYER (Routine ) * B &2 1EHER Y HR B =15 - AREE)
(= B -
b. ERET NHYEM (Situational ) * R ZAHrinm RIS EE
HEfE N BB REE RS THEE
. FEIRIR AV (Exceptional ) @ BB By 1 AEBAT e FEE 2R

- Attentional
failures
Unintended « sensory-motor performance
action « automated (without conscious
Memory control)
failures
Rule-based « stored procedures

« rehearsed problem
solving/planning

Unsafe acts mistakes

Mistake
Knowledge- « novel problem solving
based - develop and try new plan
mistakes

/
Intended action §

Routine
violations

Exceptional

Violation violation

Acts of
sabotage

Adapted from Reason (1990)

& 9 ANRykarZ BB £ (GEMS)

s EEEEITE L (FORE > SR B i e mRe s A S Rk
RRITAL » 0 AT RE SR A IR IR R S HE TR - 28T S5 | > {57 GEMS Ziehfk
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AR RERAVEE - GBS REBRETEE G R L& -
() #ETA
AREKFTTAEH RAIB BEZREAN T Zaz BALE IV JT/A - £%H GEMAC
( Greeting, Explanation, Mutual Activity, Close ) & SE3R ( Survey, Extract, Read, Review,
Respond ) » Hert SE3R A& A]FEESE » IRl R s S BEEs Blac sk - SHAA0E -
1. GEMAC 7%
(1) #l Greeting * FASSSL/ M 483NBB AL » BT BIZ 5358 < FERYRH
% PIAZei sk B A =R » BsE IR B iR T - ERh
NG 2B — S Z IR AR -
(2) &% Explaining : sRHEISE A ES 7y ~ dH8 HAERGRE HEY - 61
WA R IR LA - A PR o BUETE R R HAY -
(3) A Mutual Activity : PL Open-ended [REESZ5h% » ER5|HEX
M - B TerZsh & nIE - 40 “Tell me what happened?”  “Tell
me absolutely everything you can remember, even if you think it is travel or
irrelevant, if you think, say it.”
a. FIBKEEME ¢ BE AT R EET - SRBHEER L (Tell Explain Describe,
TED) ZEHUEEHE AN Fyali BRBHEH -
b. FHEKAEE 2 WA TED K& SW1H (What, Why, When, Who, Where,
How ) » 2B A - 41 “Tell me more about it.”
c. FEFERE  BEH SWIH s E—MRBEAETER AR -
B4 “What happened next?”
d. SEFRFERE ¢ 53E o M EIE - m25 B RS SR AT
HE = 40 “If T am not correct, please let me know.”
e. H&E BRSNS EEAE4E - B4 T just want to bring
together what you have told me, to make sure I fully understand.”
(4) 457K Closure * U2 Rz EA S SRR - EREH
szt —EERBIHYLRE - 4ERFEETT B aIRiis -
2. SE3R Jiik : B—HEOMIE - EEOHE - S ARESENE NS
e - NEEEWT -

T
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(1) Survey : ESoEt ¥IFT RNV E R T2 R ERERE - H e =4
(Background detail ) » WIFHEAE S A ~ 4HA% - HrBEEREE S - RBIFH
AMAHET (Narrative detail ) 5 BEE G - DI -
(2) Extract : M EERE ~ WoRElR 22 F i sURAR R BB Ay 4HET  SC8ki° SE3R
sheet °
(3) Read : {F4MRTEE SE3R sheet » MiHESTE 4MERHYERENE
(4) Review : 73#T SE3R sheet MR ENTEN T ZE (205535515 Interview plan
S EE K AT Wants analysis ) °
(5) Respond * 1B E (T » AHE(EEEBEHRSEERE » & LRTE T
ETEEET -
(6) 4nfmI{sE A SE3R sheet
SE3R sheet f&Z & 10 » H T fZE(F4h (Event Line ) © K574 Knowledge
Bin » FEZECERHR AN FHIEARE R R A RTT R - MR AT REsk
Rl o FFESECRTR R R Rt B, - st S E B REIR RS iR
AAEGHEERZE (Unknown point of occurrence ) ©

Source
i (Page No)
Location
Information

Span oftime

Episode or Continuous State
Time Information ekt
Event Line Q et

| | Toust,

Taken by: o) St bye Eoiaaket Gar

Stem “Simultaneous Event Lollipop

+“Two Things happen

Knowledge Context
Bin Tnformation

10 SE3R sheet &E1E

IR FRRIEIERAT - RAIB AAHVEHE RS S B ERR » B EE
TIfralfe e R - Al Ry (TS EMER A (E I SE3R sheet - 2855 BIZE R 5C
AAERH (Trrelevant ) VS RCEZRIE ? sfAlERIH - SE3R J57A7E 2 H s %
Qe AERATEIRATERL > A G RS FREEE SO BRI TR -
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1A E N BRVEERESRIE TP A7 > X root cause RLMRHIEGE
i TR ER S 2R -
3. PHERECIE

Fr_EBH GEMAC ¢ SE3R J574 T R EHSGTFT S RAIB shliss T2 ft—(
S5O HHERSR Elizabeth F. Loftus FYBTFEE R} - EEIESRAABFENRRA
AR SR - NIHHA Ry HE s RAVEC IR » AR E A 2558 B SR
SR WA s R S Sy4E RGeS RS AET BRI NE
B BAMRZIERNEHENREE > WHAHMEEASAGEE  mHEEA
BFEERE BRI EIREREIIHY -

&) HSTE
TR RIERRERURREVAE - i BRI o S E SR FE 0y =M
1. A0 (Sequential )
B A A E B T Y R - et E e — (B —(EEE - BA
— EWYERVERA (& o MHER ot J775F BUE El - Bow Tie ~ #fEHH & STEP
( Sequentially Timed Event Plotting ) 73 A% -
2. SiTHEIREE T (Epidemiological )
R BE IR A R M RN - B E R A RE RN Z 1T Ry
(Unsafe Acts) BVEEMEEERSE (Latent Conditions ) FL[E#ERE > AT DA% 53
MrEfeplEE AR TR - tHEE 7755 3 - =35 - HFACS (Human
Feature Analysis and Classification System ) KM #6274 5 ( Australian
Transport Safety Bureau, ATSB) {#HHY ATSB model % ©
3. Z#HEIHT (Systemic)
TRBE I A RN R E B RS EIHY BT EL - tHRRAY A 5
724 STAMP( Systems Theoretic Accident Model and Process )z FRAM( Functional
Resonance Analysis Method ) % ©
4. #E&=0r (Combined)
SR ESGEEZ B (Accident Investigation Board Norway ) JNE4FE
BB MTRER TR 2\ E T T -
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aRE_EEEATER M 4ERR I AT TR » S5 EA STEP J5iA$t ¥ RAIB &

AP A ESCETTIRE ER - WEORE B& 0 K2t eshd (Safety

Problem ) ~ a2 5585 (Weaknesses ) » fo[Jig F] S E [ #af it (Barrier) #E1T
afam 0 A0E 11 Fos

Collision at Buttington Hall UWC — STEP Analysis (3) Collision at Buttington Hall UNC — STEP Analysis (4)

(@)

clLlad c11:44 c11:44 1144 1144

10:00 - 11:00 11:02 1109 11:003

Fia

Tractor 1

11 ~ STEP /3R &E(E

FHETHITHETHI9H)

AHEERE R Ry ¥ B N S~ SUE B R KO E RSB ECRG R E R

BHTTAER -

BRI RRE R
SR HENAT T RERH RN ZS © B2 1 HIEEAE R AR B TR > e o e A AR = Y
falE BT > R e B SR A - S RS (R U A BBV R RS R T

FIEEAE A T AR RFRE KB REH AR e T

I HIgEEE 85 3 (EmEEE (X,Y,2) K3 EEF5E (Yaw, Roll,
Pitch) » #01f& 12

15



Degrees of freedom

12 EHEHEHE

HASEIREIT g A L N BkE) (Bounce ) ~ ALK (Pitch) FoE#E (Roll)
g Horh B BkE R ATREE IR 33 A AL SN S REE SRz - mT R H
GtmEE oA NI T HE -

2. HERIETT (Hunting) © AERYIEHIAT AT RE BN R B S Hm R - (&

ARAELT

() FIEHHFHEEER
SIS E o] oy R3S 00 5 ~ SRR G - Ml e s - BBt R
Wi ~ Rl st ~ WP EhEE - SREHS - MaediiZEER - G E X015 Rk
PoBRL ~ SR B o SRS L T -
L SRR ER
&5 B F ] H Z 38R IR w2 BlS 2 SEHUa R
SR HINRS - DA IR MR S REDEER e i & A B ST SR - (RS IRF
IR B 2 A 0 BT
(1) PRIFREI e A5 pie 2 B m S Bl ~ SR BT
(2) Hi#m = SEhET2LE  EE A SR e N R S G R R
SRR -
Q) HBENEFEEZLR - ML ERE R EFEREE AL
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4) Lekas BRI ZHUS > FIFRAG sk B FHmipTE S 2R - A1
- BURIRME - S DA NEREEENE
(5) FEH BN N\ REREESAE BN Bl - SRy | B L A HE
ZESBOHL - SR S ROEE 2 R - SUE R - B
EIRFEEL ~ SIERREILE - FREE - & -
2. TetiEEE

FHESVIRURAVIRAS - DA PR SR VIR IR Bt & N SRl = f5ra A
TG R A S Y A A ©
3. JLEESHERIRYEER LIF

R T ST R R AR U B PR AR SRS BRI DR AIE 5[]
BBl s - R ERIRER - MRS EE S AR -

4. B ER

i &\ B LI RERI G A T3 a0 ek - SRAlECsr Ly R RE 12

2 GYERE B it ~ i SibcEE - PuEA - 9l -~ PR
MR~ HIY I NR - B A EEIFTEFHEE -

5. HHEUREHYERR]

R dmbaAaIC e A (L & - B5 A A E silsh_EAYSCHE - 42
R E N B D] - alE 13 > fEEsE s $Ud e BRI EE
NEGT B E A BB EYE I HiRTI R - SR
{775 eI fo i er BERE 1 0 106 H - A0iE 14 - F9E A8 DU E TS HE
sl 5 B LS 18 2 oA S EET -
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~ Sign convention
+ve Xlevel = left rail higher than right

+ve twist reduces load on left hand wheel
-ve twist reduces load on right hand wheel
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