Railway level
crossing safety

* In Australia, from 2014-2019, there were 194
collisions between trains and vehicles, and 27
collisions between trains and pedestrians at level
crossings’.

Fatalities are most likely to be the road user, not
train passengers?.

Level crossings are governed by a simple rule:
the road user must give way to trains. Almost all
collisions are the result of the road user failing to
obey this rule3.
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THE FACTS

+ Across the Australian rail network, there
are more than 23,500 level crossings, in
which roads and railway tracks intersect®.

Australian level crossings are equipped
with active protection systems (i.e. flashing
lights and sometimes boom gates and
auditory warning tones)®. The remainder
utilise passive protective measures, such
as stop and give-way signs.

vehicle, train passengers are most at risk
of fatality.

How and why do level crossing
collisions occur?

Collisions at railway level crossings are the
single largest cause of loss of life on the rail

network®. » Research has documented that the

The rule is simple: road

* Most crashes occur where the driver has

a local understanding of the railway level
crossing®.

70% of vehicle crashes at railway level
crossings occur during the daytime®.

Whilst collisions are rare, they have the
potential to be catastrophic and costly.
In 2010, the annual cost of level crossing
crashes to the community was estimated
as approximately $116 million’.

In Queensland between 2016-2017, there
were 185 near misses with road vehicles
and 87 near misses with pedestrians
reported at level crossings®.

In Queensland between 2009-2016,
there were 74 level crossing collisions:
69 between trains and road vehicles, and
the remaining five between trains and
pedestrians®.

Across the rest of the country, in the
financial year 2016/2017, there were

30 level railway crossing collisions: 27
between trains and road vehicles and three
between trains and pedestrians, resulting
in four fatalities. The majority of collisions
involved heavy rail passenger trains2.

Crash history shows that the most effective
control for avoiding collisions at level
crossings is boom gates, and that level
crossings equipped with flashing lights are
much safer than stop sign and give way
controlled crossings.

At present, approximately 20% of

users and pedestrians
must give way to trains.

Who is most at-risk?

+ All road users are at risk at railway level

crossings if they do not follow the rules.

» Pedestrians are the most common

fatalities, and occupants of motor vehicles
are the next most frequent group of
fatalities.

+ Aturban railway crossings it was found

that pedestrians were responsible for the
most violations (e.g. going through the
crossing when activated, going around
the No Entry gate), followed by motorists
(e.g. stopping on the crossing, ignoring
flashing lights), and cyclists (e.g. entering
the level crossing before boom gates had
completely risen®.

» Collisions occur most often between

light vehicles (i.e. cars) and trains (64%

of fatal collisions), followed by collisions
with heavy vehicles (e.g. road trains and
B-doubles; 23% of fatal collisions). Heavy
vehicles are over-represented, meaning
that truck drivers may be at higher risk at
level crossings.

+ In a collision with a light vehicle, the vehicle

occupants are most at risk of fatality.
However, in a collision with a heavy

+ The following are the most common

factors in driver error at level crossings®'":

° Drivers' difficulty in gauging the time and
space required to cross safely;

° Risk-taking behaviours such as trying to
“beat the train” to avoid delays and meet
unrealistic delivery schedules;

° Driver complacency due to familiarity
with the travel route;

° Not driving according to the conditions;

° Distraction;

° Sighting limitations;

° Operational aspects of heavy road
vehicles;

° Fatigue, which has profound effects on
driver performance (e.g. longer reaction
times, reduced ability to judge distances,
speed and time); and

° Driver impairment.

Trains cannot stop as quickly as cars, and
require long distances up to 2kms or more,
depending on the environment, to come
to a stop. Research has shown that most
drivers underestimate the travelling speed
of trains by at least 30%"2.

If a vehicle or pedestrian is present on
the crossing while a train is approaching,
the train driver can only sound the horn
and apply emergency braking. However, it
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could already be too late to stop the train
before impact.

In high traffic areas, drivers can misjudge
or do not consider the space they need to
fully clear the crossing leading to “short
stacking” or queuing across a crossing.
The vehicle can subsequently be trapped
on the crossing when the flashing lights
become activated.

Unlike other fatal road crashes, crashes at
railway crossings are less likely to involve
fatigue, speeding, drugs or alcohol, and
more likely to be attributed to errors in
driver behaviour?.

Never rush to beat a
train. Trains approach
much faster than you
think and it can take a
fully loaded freight train
up to 2km to stop*.

CARRS-Q WORK IN THIS AREA

Evaluation of an advanced Active ‘Expect
Trains' sign for passive level crossings.

Investigation of the efficacy and safety
benefits of train horn use as a warning
device at level crossings.

Evaluation of the effectiveness of in-ground
LED warning lights at level crossings

to attract the attention of pedestrians
distracted by mobile phone devices or
headphones.

Investigation of driver interactions with
passive crossings particularly the ability of
drivers to estimate the travelling speed of
trains'.

Investigation of pedestrian behaviour

at level crossings®'3, examining the
prevalence of intentional rule breaking and
mistake making in the general population,
the reasons for this and interventions
which may be effective at reducing these
behaviours.

Evaluation of driver behaviour changes
with the introduction of new in-vehicle and
road-based technologies for level crossings
increasing driver awareness during the
approach of level crossings'.

Evaluation of the effects of increased train
and road traffic on congestion at level
crossings, as well as its consequences

on drivers’ violations at railway level
crossings'™.

Validation of the CARRS-Q simulator to
study driver behavior at passive crossings
confirming that our driving simulator
research findings are transferable to actual
road behaviours'e.

Evaluation of adequate sighting distances
for stop sign level crossings as part of the
revision of the Australian Standard AS1742
Part 7 for railway level crossings.

Never enter a crossing
if the exit is blocked.
If you do get stuck on

d

level crossing, get

every passenger out of
the vehicle and off the
crossing immediately.

FUTURE DIRECTIONS
Anticipated future directions include:®

The removal of dangerous and congested
level crossings around Melbourne.

The Australian government Boom Gates
for Rail Crossings program, which aims to
upgrade level crossings with flashing lights,
stop sign and give way sign, to boom gates
protection.

The National Railway Level Crossing Safety
Strategy (2017-2020), provides a nationally
coordinated approach which aims to
reduce the likelihood of incidents and near
misses at Australian railway level crossings.
It has adopted and integrated the Safe
System approach of the National Road
Safety Strategy as a core principle.

REFERENCES

1. National safety data, Key occurrences. Office of the 9. Larue, G.S., Naweed, A., & Rodwell, D. (2018). The 14. Larue, G.S,, et al. (2015). Driver's behavioural
National Rail Safety Regulator: Adelaide. road user, the pedestrian, and me: Investigating changes with new Intelligent Transport System

2. Rail Safety Report 2016-2017. Office of the National the interactions, errors and escalating risks of interventions at railway level crossings: A driving
Rail Safety Regulator, Adelaide, Australia. users of fully protected level crossings. Safety simulator study. Accident Analysis and Prevention,

) ) ) . Science (In Press). 81, pp. 74-85.

3. Railway level crossing safety bulletin. Australian
Transport Safety Bureau. (2008). 10. Transport safety bulletin: Level crossing accidents in 15. Gongbin Qian, Gregoire S. Larue, Marc Miska,

0 e  th ks vid ) 20 Australia. Independent Transport Safety Regulator. Christian Wullems, David Rodwell, Edward Chung,

Sl @i e RS vidtee, AUTEe., (@013} (2011). Andry Rakotonirainy (2015). Detailed Study of

5. /So;hor;],‘P. (2(')08)‘ Innovative and coo/pen/)t/\/e; 11. Davey, J, et al. (2008). The experiences and Current Rail Level Crossing Practice & Timings.
eagers ’p‘m{gi“v)\\//e Slgfity atl/éustrq /anse\/e o perceptions of heavy vehicle drivers and train CARRS-Q.
crofssmgs.dn Uiy eve. ro(s)solgg ymposmm. drivers of dangers at railway level crossings. 16. Larue, Gregoire S., Wullems, Christian, Sheldrake,
Ea ity NG| MTESIpESs Pirevaniion 200} PRI, Accident Analysis and Prevention, 2008. 40(3): p. Michelle, & Rakotonirainy, Andry (2018) Validation

[cey 1217-1222. of a driving simulator study on driver behaviour

6. Rzai\vvay \ndust[y Salféty aﬁd S;andsr(is Board. 12. Larue, G. S, Filtness, A. J, Wood, ). M., Demmel, at passive rail level crossings. Human Factors
(2009). Active Level Crossing Stocktake. S., Watling, C. N., Naweed, A., & Rakotonirainy, A. TheJouma/ of the Human Factors and Ergonomics

7. Tooth, R. and Balmford, M. (2010). Railway level (2018). Is it safe to cross? Identification of trains Society. (In Press).
crossing incident costing model. Railway Industry and their approach speed at level crossings. Safety 17. Larue, G., Watling, C., Black, A, Wood, J. & Khakzar,
Safety and Standards Board (RISSB). Science, 103, pp.33-42. M. (2020). Pedestrians distracted by their

8. Department of Transport and Main Roads 13. Freeman, James E., Rakotonirainy, Andry, smartphone: Are in-ground flashing lights catching

(2017). Rail Regulators Report 2016-2017 - A
report on safety performance on the rail network
in Queensland. Queensland Government,
Department of Transport & Main Roads, Brisbane,
Australia.

Stefanova, Teodora & McMaster, Mitchell. (2013)
Understanding pedestrian behaviour at rail level
crossings: is there a need for more research? Road
and Transport Research Journal, 22(3), pp. 29-39.

their attention? A laboratory study. Accident Analysis
and Prevetnion, 134, article number: 105346

T +617 3138 4944

carrsq@qut.edu.au

Centre for Accident Research
& Road Safety - Queensland

CARRS

@carrs_q

-

Current as at August 2020

/carrsq
05 00213]

STATE OF THE ROAD is a series of Fact Sheets on a range of road safety
and injury prevention topics. They are provided as a community service
and feature information drawn from CARRS-Q research and external
sources. See the reference list for content authors.



https://research.qut.edu.au/carrsq/projects/lc-16-active-expect-trains-sign-trial/
https://research.qut.edu.au/carrsq/projects/lc-16-active-expect-trains-sign-trial/
https://research.qut.edu.au/carrsq/projects/lc17-investigating-the-use-of-train-horns-at-rail-level-crossings/
https://research.qut.edu.au/carrsq/projects/lc17-investigating-the-use-of-train-horns-at-rail-level-crossings/
https://research.qut.edu.au/carrsq/projects/lc17-investigating-the-use-of-train-horns-at-rail-level-crossings/
https://research.qut.edu.au/carrsq/projects/lc18-pedestrian-led-visual-warning-device/
https://research.qut.edu.au/carrsq/projects/lc18-pedestrian-led-visual-warning-device/
https://research.qut.edu.au/carrsq/projects/lc18-pedestrian-led-visual-warning-device/
https://research.qut.edu.au/carrsq/projects/lc18-pedestrian-led-visual-warning-device/
https://research.qut.edu.au/carrsq/projects/lc18-pedestrian-led-visual-warning-device/
https://research.qut.edu.au/carrsq/projects/validation-of-carrs-q-advanced-driving-simulator-for-railway-level-crossing-research/
https://research.qut.edu.au/carrsq/projects/validation-of-carrs-q-advanced-driving-simulator-for-railway-level-crossing-research/
https://research.qut.edu.au/carrsq/projects/validation-of-carrs-q-advanced-driving-simulator-for-railway-level-crossing-research/
https://research.qut.edu.au/carrsq/projects/validation-of-carrs-q-advanced-driving-simulator-for-railway-level-crossing-research/
https://research.qut.edu.au/carrsq/projects/validation-of-carrs-q-advanced-driving-simulator-for-railway-level-crossing-research/
https://research.qut.edu.au/carrsq/projects/review-of-stop-sign-level-crossing-sighting-distance/
https://research.qut.edu.au/carrsq/projects/review-of-stop-sign-level-crossing-sighting-distance/
https://research.qut.edu.au/carrsq/projects/review-of-stop-sign-level-crossing-sighting-distance/
https://research.qut.edu.au/carrsq/projects/review-of-stop-sign-level-crossing-sighting-distance/
https://levelcrossings.vic.gov.au/
https://levelcrossings.vic.gov.au/
https://infrastructure.gov.au/rail/publications/files/national_level_crossing_safety_strategy_2010_2020.pdf
https://infrastructure.gov.au/rail/publications/files/national_level_crossing_safety_strategy_2010_2020.pdf
https://www.onrsr.com.au/publications/national-safety-data/key-occurrences
https://www.onrsr.com.au/__data/assets/pdf_file/0012/20514/Rail-Safety-Report-2016-2017-web.pdf
https://www.atsb.gov.au/media/28330/rail_bulletin.pdf
https://www.youtube.com/watch?v=bBpMMN2C2UY
https://www.rissb.com.au/safety/railway-level-crossings/completed-projects/national-stocktake/
https://www.rissb.com.au/wp-content/uploads/2014/08/RLX-Incident-Costing-Model1.pdf
https://www.rissb.com.au/wp-content/uploads/2014/08/RLX-Incident-Costing-Model1.pdf
https://www.tmr.qld.gov.au/Safety/Rail-safety/Rail-regulator-yearly-report
https://www.tmr.qld.gov.au/Safety/Rail-safety/Rail-regulator-yearly-report
https://www.tmr.qld.gov.au/Safety/Rail-safety/Rail-regulator-yearly-report
https://eprints.qut.edu.au/116149/
https://eprints.qut.edu.au/116149/
https://eprints.qut.edu.au/116149/
https://eprints.qut.edu.au/116149/
https://www.onrsr.com.au/__data/assets/pdf_file/0020/2963/Transport-safety-bulletin-Issue-2-Level-crossing-accidents-in-Australia-August-20112.PDF
https://www.onrsr.com.au/__data/assets/pdf_file/0020/2963/Transport-safety-bulletin-Issue-2-Level-crossing-accidents-in-Australia-August-20112.PDF
https://eprints.qut.edu.au/13908/
https://eprints.qut.edu.au/13908/
https://eprints.qut.edu.au/13908/
https://eprints.qut.edu.au/115347/
https://eprints.qut.edu.au/115347/
https://eprints.qut.edu.au/63688/
https://eprints.qut.edu.au/63688/
https://eprints.qut.edu.au/83746/
https://eprints.qut.edu.au/83746/
https://eprints.qut.edu.au/83746/
https://eprints.qut.edu.au/83746/
https://eprints.qut.edu.au/118534/
https://eprints.qut.edu.au/118534/
https://eprints.qut.edu.au/118534/
Peter25611
Highlight

Peter25611
Highlight


