B

University of the

Sunshine Coast
Australia

Behaviour by design: Understanding the factors
influencing user behaviour at level crossings

Gemma Read, Nicole Liddell, Pia Sauer, Paul Salmon
Centre for Human Factors & Sociotechnical Systems

Project funded by the Rail Crossing Human Factors Group of the Victorian Railway Crossing Safety Steering Committee (VRCSSC)

CRICOS Provider Number: 01595D



Understanding risk at level crossings

* Non-compliant road user behaviour viewed as
precursor to level crossing collisions / fatalities

* Lack of large datasets to inform risk-based decision
making / risk modelling

 Human Factors approaches can support
understanding of the issues & appropriate
interventions to influence behaviour
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The new view
on safety

The old view
on safety

Human error is the primary

cause of all incidents
Human error is a symptom of systemic

To understand failure, you issues (it is a consequence not a cause)

must examine failure only Incidents are created by multiple

Systems are safe interacting factors

To understand “failure’, look at why
people’s actions made sense to them at
the time

Unreliable and erratic
humans make them unsafe

' /H(lH

Systems are comple, inefficient, and

Systems can be made safer unsafe

by restricting humans
through procedures,
automation etc

Humans create safety through practices at
all levels of a system




Behavioural assessments project

e Contributes to knowledge

* Causes of incidents and effectiveness of safety measures
are well understood

* Broadly available and consistent evidence base for risk-
based prioritisation of responses

 Specific aim: Observe and analyse level crossing
road and pedestrian users’ behaviours to improve
knowledge of infrastructure and motivating factors —C
that influence behaviour L

e N <
Economic Development.
> ,g"" | Jobs, Transport
Eienewant | ond Resources

2, and shine.




CRICOS Provider Number: 01595D

© Pubix

Yransport Victorio 2017

0nd VILino popee

pedestrian
crossing

Seaford

Corrum @  Konor

FRANXSTON
Baster

>

Meothcote Wirmore
Eimore BENDIGO @ pedestrian and Donmtecok  Jumction Eost Tolorook Nogambie  Macroopra
D Echuxco = - = 0 = - . = - & ] Shepporten @
Rochester  Epsom, road Cfoﬁins Wollon®  Wondong  Broodford® SEYMOURG Murchison
Eost
2 Dlng b Xongoreo Flat @ CRAIGIEBURN Eures Seaslie® ' |Springhurst.  Wedeaga D
D Swon M - - - - f Aury @
Pyromid  Eoglehowk p Costiomaine 7 Roxburgh Pork Avenet Viclet Town Wongarotta®  Chitern
b Molmatery © Coolorod
y D Broodmeosows VR0 0
Diggers Rest b Woodend © Jacona Gowrie
pedewian b Mocedon T ® Glarvoy © Fawhre Themastown @ SOUTH
o mi e Goabarne © 1P Meonsno Oak Pork Mertyraton KeonPork MORANG ©
cr m | Arport Rl
e Riddelie Creek & | Pascoe Vale Botman
D Avarat b Clorketiold & 1 Stathmece Coburg® Surry Hills
Beoufort SUNBURY | Glactorvio Morstand pedestrian and Rosanno 10no @  Montmorency
5 L : 2 dHumsTeROGE &
D Wendouree Opgers Rest | ;":::."-1- Essendn @ Anstey road G’OSSI“B oidenarg @ MOH0I0 Greerboruh® Etham®  Wottie Glen
SRS Wotergorsens | A [P Madden Grove 555
| ’ Foglemmont
Kedor Prans 1 ¢ & Ascot Vate Thornds
| Sowremes near Burnley orirca ® Apuasd
StAiens © Newmprice pedestrlan and Cronton Doredin Blockbern @ Michom © Rogwood  Eost Moorcolzark @
Giniter = Koriny Neetheote . - - v O - {uiroaco
phington "
A road crossil " Nurawoding @ Meotherdals Croydon @
ion @ ng i D
D Cacolne Springs ¥ 6 West Masde o Feirf Loburnum Heothront
' Wyndhom Vole © . Tottenhom Footscray Footscroy x,,h Rushatl Denrvs Huo @ Boyvwoter 2
- = Downe Moo West ™ ¥
5.0 o o s Flogwtoff Centrod b i Moot Abort © Boronia
Utte River o~ ealio S Footscray sr...m\ CHiton Surrey Hits © ©Ferntres Gutly
Nenvngton
bLorad WERRSEE O "\ Victora Pork Chatrom © Upper Ferntres Gusty
bk Corie Hoppees Crossing @ Sedden | Cotngwood Conterbury
b North Shore Witioms Landng © T ol ‘Noeth Richmond €ast Comberwed
. oot s wood SOUTHERN Porkoment " . ™
SRR Avcroft » i fert Rchimond — O BELGRAVE
Loverton aport Jobme G - Wilison
> GEELONG & Akworn G :
Har twell
bk South Geolong @ P Glenterrio © Ao
it R herond Burwood
b Marshol D v [orth Wi L Hawthorn 25
Westona Secdaime 2
b Woun Pords @ Winiomitoan Beoch Prahran FUNODERS STREET Eost Heyngion
b Winchelsoo D wiuasstowne | pedestri nd Richmond X D Bawnsdote
o South Yorro e0ree Dan
b Durregurra Toceango @ Strotford
road crossing . road crossing
€ P Coloc 1 rdnee 1 Sole
Yarraville (3 B U
¢ Comperdown . “ a - _" 2 Rl Rotedole
et Doring ©  Molmergh .lw ray O
b Terong pedestrian and D Windvor - PR fed e Y g GLL © TRARALGON
road crossing  BaoGER ~ T ahiitmsond bod
$ Sherwood Park D Motvorn . Eost Jotddiritie Sogol i Mocwel o
Highett Cornege @ Maotvern @
e Warrnombool 1 -
R pedestrian and R panentesna Narre Warren wee d
D Glestuntly o « na Trofcigor o
road crossing 2 Crmends Ped”d“'a and Yorrogen
Train tines Symbeols T Rorth Brghton Mcxinnon Muntingdate © bl fte 4 D Worrogu 4
_— South Morang & Hursedge Line == Sty PontLine o) SkyBus sorvices operote drectly D Musdie Brighten Cloy D
© " Lotween Meboune Arport and R Westol @
" Sunbury, Croigeternn & Uptield Line Specnl event servce, Southern Cross Stoton © Brighton Beach Berwick
SUEIVEY 2 opeated by Metro 1 Sprngvole @
— Ltydole, Belgrave, Alomen =  merchonge stotionond Hompten pedestrian
£ Gion Waveriey Lne Viline = mykd required Customer service b Sondown fork
R e "oy R L T e Ak L) i
v potioforic @ crossing
OOX Ve - poper tickt required Cheltenham
— Pakonhom & Cronbourne Line @ S meveens Ydromon
SN Frv e et e, e s 4wt ~
—rorkston Werrbeo ’ —dnve pedestrian Dendencag Nor Nor Goon
& Wisomstown Lne N\ torrae sarvice hub Norr. Cordrio
e bt (D Somensemann crossing Moo Worrfh® Berwick @ 234 Officer Ro0d
oD Fronksten Locp Step froe occess ot of Lyrbecoi
* Southiond Stotion opens lote 2017 Q 310t0n except Heyngton O Mordal Mordialloc
e var cen e Srec Motropaiton ! o i
. - Mot to scole - o craxsovene & pedestrian and
Sondringhom Line Effective Jonuory 2017 Regonat myw ford Frankston

road crossing

Tyots Batern [

Leaworra

Somrarvite

Mostings Morrodos

4 STONY POINT

University of the

Sunshine Coast
Australia




Data collection & analys

File Edit View Setup Observe Analyze Help

Project Explorer & X MOR1 27042021 1530-1630 - Event log

4 5 Setup N1
& Project Setup Videos
(i) Coding Scheme

Independent Variables

4 Observations (8)

b MOR1 27042021 1530-1630
4 MOR1 27042021 1630-1730
3 MOR1 27042021 0700-0800
3 MOR1 27042021 0800 - 0900
3 MOR1 28042021 0700 - 0800

b ¥ MOR1 28042021 1530-1630 =
P MOR1 28042021 1630-1730

P4 Analyses

® %G [BE

3 MOR1 28042021 0800 - 0900 A =

5. MOR1 20210427 1530-1630.mp4

e -
s,
Playback Control
Time Subject Behavior
35:10.43 Driver © Road lane - South-Westbound
35:15.35 Driver - HV rigid v @ Road lane - South-Westbound
35:17.71 Driver @ Road lane - North-Eastbound
35:18.67 Driver © Road lane - South-Westbound
35:20.95 Driver © Road lane - North-Eastbound
35:24.43 Driver @ Avoid queuing
35:28.07 Driver P Queing - not active

¥ o0 db

Modifier Comment

Unknown
Driver from 36:12.11
Unknown age

Unknown
Driver from 35:18.67

Linknawn ane

v

= @& | View Settings ~
Codes X

Subjects Behaviors Modifiers

Status Ly

RLX R
Driver d
Pedestrian ]
Cyclist (4
Motorcyclist m
Driver - HV rigid vehicle H
Driver - HV combination truck C
Driver - Special purpose vehicle i

Driver - Bus v
Train E
Other (o}

B
| Status: Review Mode
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Behaviours observed (13 sites, 120 hours)

Near miss - pedestrian 1
Bypass booms / gates — cyclists 4 Especially compliant behaviours
Bypass booms / gates - pedestrians 109 Avoid queuing
Pedestrian fail to stop 523 Dismount 51
Late through flashing lights — drivers 75 Quick stop — lights flashing 11
Late through flashing lights - cyclists 10 Wait for flashing lights at end of cycle 210
Late through flashing lights - motorcyclists 2 Stop before stop line 10
Queuing — active - drivers 14 Other especially compliant behaviour 6
Through flashing lights — drivers 215
Through flashing lights — cyclists i
8 . 8 -g Y : — Positive safety behaviours
Through flashing lights — motorcyclists 2 .
. Assisting other users 10
Pedestrians on road / on tracks 1050 - -
. . o Check for trains before crossing 623
Fail to dismount 216 i ) -
. . Check for trains during crossing 916
Queuing — not active 350 ) ) i
. . . . Removing distractions S
Fail to wait — end of cycle — drivers 3/9 . .
. . . Other positive safety behaviour 3
Fail to wait — end of cycle — cyclists 70
Fail to wait — end of cycle - motorcyclists 15
Pedestrian fail to wait — end of cycle 2846
Cyclist past stop line 15
Technical queuing - drivers 255
Technical queuing - motorcyclists g
Technology engagement* 1411
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Queuing examples
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Entering crossing late
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Pedestrian bypasses
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Risk factors

Hypothesis Supported?

Queuing when roadworks in progress

Queuing where adjacent non-signalised intersection/s present

Enter the crossing late (after onset of flashing lights) where a high frequency of crossing closures
Pedestrians bypass boom barriers / gates where no emergency escape gate latches present

Gate latches have unintended consequence of pedestrians bypassing the pedestrian infrastructure
and crossing via the road
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Pedestrian & cyclist
bypass analysis
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Bypasses by user type
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M pedestrian cyclist
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Bypasses during AM peak

17 21

19
11 11
1 6
BN
- [
Site3 Site4 Site5 Site6, Site6, Site7 Site8 Site9 Site 10
T1 T2

M Bypassed active track Bypassed non-active track
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25
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10

Site 1

Bypasses during PM peak

26
19
8
6 6
4
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Site2 Site3 Site4 Site5 Site6, Site6, Site7 Site8 Site9 Site10
Tl T2

M Bypassed active track Bypassed non-active track
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Method of bypass by site
50
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H via gates via road via road - non-active track M via footpath - passive crossing
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Gender

Female
B Male
Unknown

Checking for trains (N = 143)

W Checked both ways

m Checked in direction of
approaching train only

Checked in other direction only

55%
Did not check

~_2%

Age group
[V
1% 2% N Adult
Secondary School Age
M Primary School Age
Unknown

6%

Technology engagement (N = 165)

5%\ 2%/_0%

M Looking at mobile

B No tech engagement

Using headphones

Looking at other device
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Wait times

07:12.00

05:45.60

04:19.20

02:52.80 [

R ] | il B $ |
T e {5 H

Site 1 Site2  Site3 Site4  Site5 Site6, Site 6, Site7  Site 8 Site9  Site 10
T1 T2

[ ]

00:00.00
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Synthesis of site recommendations

. Support cyclists
e Changes to infrastructure

acrossthe
crossing

* Education & enforcement initiatives revent -
* Where infrastructure change not effective or not design the path

practicable

* Demographics to support targeting
* Consider reward of positive behaviours

Strong barriers
for cyclists &
pedestrians

. Help users exi
» Safety management improvements i t

safely
* Improved communication & coordination
* Operational protocols

Give the right

information at

e Data & research requirements t|:§ {'I]Seh:itglrr::e
user type
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Next steps

e Rural level crossing analysis
e Coronial data review

* Potential for automated data processing
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Thank you

gread@usc.edu.au

www.hf-sts.com This research is funded by the Victorian Railway Crossing
Safety Steering Committee (VRCSSC) via Metro Trains. We
thank Darren Quinlivan, Chair of the Human Factors Group of
the VRCSSC, and other group members for their contributions
to the Behavioural Assessments Project.

The opinions given are those of the authors, and do not

represent the opinions of Metro Trains, the VRCSSC or its
@gemma_read members.
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