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Post-analysis
"All processes taken after an event in order to improve safety”

= what happened and how to avoid it

= starts some time after accident
resolution

= data from accident reports and
other sources
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Objectives

= Evaluate, register and minimize risk;

= Check if rules were adapted to the
situation;

= Make a human behaviour analysis;
= Bring complements to driver training;

= Make an economic evaluation;

Sécurité — Sareté otpg

Audit de procédure : extension
Les audits de prooédure qui visent a contrdler le respect des gestes méter suront
ésomas fieu sur [ empitude compiéte des haures de travail, sot de la premiere & la
demiére sortie de véhiouie des dépdts.

Foux IFAS : respect de la signalisation
Veilaz & bian respacter ia signalisation lumineuse lorsque vous &es arétés & un feu.
N'anticipez pas mais attendez que la barre vous autorisant & redémarer soft bien a la
varticale

Pour rappel

Amét

ﬁ I Ouverturs orobable du feu dans les 8 secondee, it devant le signa!
Amét

Sosse I Préparation au départ, dans les 3 secondes, voe liore
Voie fbre

n I o

Agressions : les chiffres de novembre et décembra 2012

Pan dave o agreasion

Pas d'ava cagression

Bonne conduite

Trajectoires TBA et position des
perches aux croisements de lignes

Pour fare sute & dverses obsarvations et
évenements pénalisant la bonne marche
du sevice, nous vous rappeions toute
I'mportance & porter au respact des
trejectoies a I'approche des croisements
de ignes. nommment ceuwx  des

La trsjectoire optimale permet J'assurer
aux endrots concemés une sécurté
maximale tout en évitant une usure
prématurée du maténel rousnt et des

Le respect de cette pratqus imie le
risque de periurbaton lie entre autres &

= Draw a conclusion and propose measures.

hy Siectrique ou aun
décdblage, dont les consé
portent préudice au senvice (Bel-Alr

Bouchst, 22 cantons, secteur Rve.
o).

Ligne 31 : modération de la vitesse
La prison de Champ-Dolon nous signale
avorr regu de nomoreuses réclamations
e la part de vraurs, convoyeurs et autres
entreprises extemes qu rencontrent des
orobiemes s sorte de lanceinte de s
orison su moment de retouner sur le
chemin de Champ-Dollon. I & en effet été
remarqué que les conducteurs da is ligne
31 creulent de temps & autre sy Cessus
de la vassee autorisée sur o2 chemin.
Nous vous rappsions que la séourité
orime sur I'horaire et qu'd est impérati de
respectsr 'es vizsses maximales
sutorsdes.

Ligne L : Soral
Route du Creux-de-
Boisset & Soral, un
space goudronné
est prévu pour qua
lee véhicuies venant
sussi dien de
Sézegnin qua de
Soral puissent se
ranger sur le o3t &t
&ne pemetire e
croisement aves ies
véncules venant
denface Veieza
vous en senir. Cela éviera les semements.
nconfortabies et I'endommagement des
‘acootements et des temains das riverains.
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Search for improvements

= QOrganizational improvements, e.g. procedures, staff, processes,
accountability;

= Operational improvements, e.g. running times;

= |nfrastructure improvements,
e.g. signage;

= Rolling stock improvements,
e.g. specifications, visibility;

= Environmental improvements,
e.g. visibility by vegetation.
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Different methods

A. Treatment implemented at one location:
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Post-analysis and hotspots
Different methods

A. Treatment implemented at one location:
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Post-analysis and hotspots
Different methods

B. Treatment implemented at several locations in one tramway system:

type of events (e.g. left-turns)

locations

lines

days of week and time of day
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Post-analysis and hotspots
Different methods

B. Treatment implemented at several locations in one tramway system:

type of events (e.g. left-turns)

locations

lines

days of week and time of day

emergency braking
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Post-analysis and hotspots
Different methods

C. Treatment implemented at several tramway systems:
Number of accidents / 10 000 vh
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Post-analysis and hotspots
Different methods

C. Treatment implemented at several tramway systems:
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Post-analysis and hotspots
What is a hotspot?

Operator definitions:

= greatest number of events (accidents) in past
year (Warsaw)

= accident locations in past 3 years (Lisbon)

= accident locations in past 10 years (Dublin,
Barcelona, Manchester)

= three similar injury accidents in last 3 years or 5 damage only accidents
in past 5 years (Vienna)

= emergency brake application frequency (Dublin)

TU1103 Action — Final conference — Frankfurt, Germany — 29 September 2015
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Post-analysis and hotspots
What is a hotspot?

Other definitions:

= numbers of near miss accidents
(Dublin)

= passenger accidents due to
emergency braking (Le Mans)

= minor collisions with vehicles
(various)

= minor collisions with pedestrians
(various)
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Post-analysis and hotspots

Identify number of accidents above maximum tolerable

.

number of A

accidents i ¢
i - R s I — I — = max tolerable
. I . ._>Iine

locations
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Post-analysis and hotspots

Identify increase or decrease in accidents at locations and determine
highest increase

number of accidents
rate on X years

— max tolerable

line

TU1103 Action — Final conference — Frankfurt, Germany — 29 September 2015



ccoskE

EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY

COST Action TU1103

Post-analysis and hotspots

Identify causes of accidents at locations and focus on highest ones

number of
accidents

. . reasons

visual earphones turn round or type of locations
masks left about
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Post-analysis and hotspots
Important sources of hotspot locations

= tram drivers
= line managers

= instructors

Get feedback every time an issue is reported.........

Operators in the field identify potential accidents before they happen!
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Post-analysis and hotspots

Hotspot identification is the first step for in-depth post-analysis

...leads to proposals for improvements to reduce risks, e.g:

= new traffic signals

= modifications to existing traffic signals
= carriageway markings

= improved sightlines

= prohibit turning movements

= tram driver training

= safety campaigns

TU1103 Action — Final conference — Frankfurt, Germany — 29 September 2015
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Post-analysis and hotspots
Examples of before and after - Barcelona

Changes on traffic light programming

Close the entrance to roundabouts in the green phase for the tramway

|_tighway |
3 v'

2007 - implementation of
corrective measures |

i u B

2006 2007 2010 2011 2012 2013
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Post-analysis and hotspots
Examples of before and after - Porto

Problem: The tramway on reserved
track in central reservation. Left turning
vehicles at risk of collision with trams.

(11T
-

Solution: Left turning traffic
movements prohibited and controlled
by traffic signals and road signs. When
the tram signal shows proceed all road
traffic movements are stopped.
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Post-analysis and hotspots
Examples of before and after - Manchester

Poor sightlines at junction of cars with tramway — better signs erected

TU1103 Action — Final conference — Frankfurt, Germany — 29 September 2015



ccosk

EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY

COST Action TU1103

Post-analysis and hotspots
Safety campaigns

Barcelona

TU1103 Action — Final conference — Frankfurt, Germany — 29 September 2015



ccoskE

EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY

COST Action TU1103

Post-analysis and hotspots
Safety campaigns

Barcelona
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Post-analysis and hotspots
Safety campaigns

Barcelona
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Post-analysis and hotspots
Safety campaigns

Barcelona
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Post-analysis and hotspots
Safety campaigns

Unlike your bike,
a tram needs
time to stop.
Tram lanes are tram only.

Barcelona

Dublin
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Post-analysis and hotspots
Safety campaigns

'Wegs.

Wir betordern 316 Milliones Fahrgiste im Jabr Dem
Q0Qeniiber stehen jivich 180 bes 200 Stoppuntale im
ernaltnis sigentich ene kiene Zat Doch mwder Untad
51 einer ruveel Destulb stotes wir jetst de Weichen Hor
noCh Mty Sicherhiaft ML Sieses sechs Tpps

o Unlike your bike,
z a tram needs
: time to stop.
E Tram lanes are tram only.

3 Ny
e

Barcelona

Dublin
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Post-analysis and hotspots

Questions?
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Thank you for your attention !

Katarzyna Goch (IBDIM, Poland)
Tony Young (TY Consultancy, UK)

www.tram-urban-safety.eu



