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SUMMARY

The analysis of road accidents to the improvement of safety lays on four main complementary methods (Fleury et al., 1991):

- the statistical analysis of accidents and risks, mainly based on the elaboration of the informations of accident statistical reports (that is the most common);

-the detailed analysis of accidents (so called clinical approach), based on police accident minutes and on-site visits; that is based on accident informations and other relevant aspects within
the study domain (Fleury et al., 1990), and on the evaluation of several samples of the whole population (Brenac et al., 1996); that is a crucial analysis to get a real comprehension of

phenomena and solutions, but it is the less diffused, due to the economical load;

- the analysis through accident scenarios. In the 80s the French Institut National de Recherche sur les Transports et leur Sécurité (INRETS) developed the definition of “typical accident
scenarios”: this technique is based on the analysis of Police accident reports occurred in an area, in order to classify their temporal and casual development, describing the different phases of
the crash. Every group of accidents which have particular similarities constitutes a scenario, and for every scenario some solutions are proposed. An example follows of a typical accident

scenario involving a pedestrian (see Table 1);

- the cartographic analysis of located accidents (Fleury et al., 1990 ; Maternini, 1994 ; Tira and Brenac, 1999); through this method the so called black sposts can be identified and so possible

links among accidents and the urban environement and road layout and management can be assessed.

The poster illustrates an example of a combined approach among the third and the fourth and how an e-tool can help in the representation and analysis of accidents and accident scenarios.

METHODOLOGY DEVELOPED IN THE RANKERS PROJECT

RANKERS (RANKing for European Road Safety) is a research project co-funded by the European Commission in
the Sixth Framework Programme (closed in 2008).

It has been designed to gain new knowledge by performing research and empirical studies of the road’s
interaction with the road user and his vehicle in order to identify optimal road recommendations and predict
their impact on safety.

RANKERS pursues the objective of developing scientifically-researched guidelines enabling optimal decision-
making by road authorities in their efforts to promote safer roads and eradicate dangerous road sections.
One of the aims of RANKERS project is to address a better understanding of the accident causation scenarios,
leading to a significant mitigation of the risk.

The idea is to use the typical accident scenarios and the American crash types in order to study appropriate
recommendation to prevent the specific type of accident. The user should be lead to groups of accidents
which have particular similarities and provided with some solutions for every scenario.

In particular the aim is to develop this project through a so-called “eBook”, where well known
recommendations (state of the art) are presented to the users on electronic media.

The accident scenarios are collected in a database, ordered by some characteristics of the accident, which
correspond to some fields of the statistical accidents database: localisation of the problem (urban, rural or
motorway), kind of intersection, kind of collision, users involved (or more exposed to risk of accident),
particular circumstances, age of the pedestrian, consequences.
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Figure 1 — Accident location and a web-GlIS structure

B OE I. ) --I | FIF]

HE B W = |
L[] ., 'Il.-'l T mEEEEN - .-I-EHE HE mEd
I --II-I--‘lII % HEd" " EENEEEEEEEEEEE EaE .

E

[
* =

a~ IIIIII-IIIIII-IIIIII-IIIIII-IIIII HEHII

| -IIIIII-IIIIII-I EEEEEEFCCEE L D= |

IIIIIIIIIIII N IIIllilIII :
II I Ir""IIIIIIIIII-II-I[ IIIIII"'IL HE-E. "mm HE |=

" P—— | =] | "'_‘ "'---=.E=L. ...!======;‘L—’-.
Accident Statistical Data r a n e :================--. - m

~
Wi

el
Gls ...-ranl-ﬂnq foiks europ;*fa mad 5afen,-'
- IIulI e AR R NN e @
llllilIIIIIIIIIIIIIIII y T T ] [ ]
[ ] IIII ] E EEEE EEEEEES .0 EmE =
fHuME” STAFF || SEARCH || 'FREE SEAREH_:  GCENARIOS || BAEKDFFIEE| = :.‘..' l
Keywords from accident Relevant questions (from
database scenarios)
Select the weakest user imvohved
............... ScenarIOS L |
Bicycle [Bicycle |
/|
Moped ar Motorcycle ;_MDEI.El.:i.Dr Mu:utu:-r-:}[cl-e_!
l/
~__ountermeasures | —
Car Car|
“ Heavy vehicle [Heavy vehicle |
. Legislation Free Search
Figure 2 —E-book scheme ST B

@ UNIWERSITA' DEGLI STUDI DI BRESCIA - DICATA - 2007

References

American Association of State Highway and Transportation Officials, Roadside Design Guide, Washington, DC, October 1988

Andersson, R. and Menckel, E. (1995). On the prevention of accidents and injuries, a comparative analysis of conceptual frameworks. Accident Analysis and Prevention, 27(6), 757-758

Appleyard, Donald, Livable Streets, University of California Press, Berkeley, 1981.

Axelson, P.W., D.Y. Chesney, D.V. Galvan, J.B. Kirshbaum, P.E. Longmuir, C. Lyons, and K.M. Wong, Designing Sidewalks and Trails for Access, Federal Highway Administration, Washington, DC,
July 1999

Brenac, T. (1997). L'analyse séquentielle de I'accident de la route (méthode INRETS), comment la mettre en pratique dans les diagnostics de sécurité routiere ? Rapport INRETS, Outils et
Méthodes, n° 3, 79 p..

Brenac, T., Delcamp J., Pelat S., and Teisseire G. (1996). Scenarios types d’accidents de la circulation dans le département des Bouches du Rhéne. Rapport MA 9611-2, 73 p.

Brenac, T., Magherbi, B., (1996). Diagnostic de sécurité routiere sur une ville : intérét de I'analyse fine de procédures d’accidents tirées aléatoirement.

Clabaux, N. (2005). Prevention des risques routiers en ville. Contribution au développement et |'évaluation d’outils d’aide au diagnostic s’appuyant sur des scenario types d’accident.

European Road Safety Observatory (2007) Traffic Safety Basic Facts 2006: Pedestrians

Fleury, D., Brenac T., (1997). Prototypical scenarios, a means for describing traffic accident phenomena in road safety research and diagnostic studies. International Co-operation on Theories and
Concepts in Traffic Safety, ICTCT 97 Conference.

IHT, Institution of Highways & Transportartion, (1996). Guidelines for Safety Audit of Highways” ,UK.

Megherbi, B. (1994). L'insécurité d’une ville moyenne approchée par I'analyse fine des accidents et leur agrégation en scenarios types. INRETS, ENPC, Université Paris XlI,.

Road Directorate Ministry of Transport Denemark, (1997). “ Manual of Safety Audit”.

SETRA, CETUR (1992). Sécurité des routes et des rues. La Documentation Francaise, Paris, 436 p.

Snyder, M., and Knoblauch, R., (1971). Pedestrian Safety: The Identification of Precipitating Factors and Possible Countermeasures (2 Vols.), Report No. DOT-HS-800-403, NHTSA.

Tira M., Brenac T. et J.E. Michel, Insécurité routiere et aménagement de la ville Etude et cartographie de scénarios d’accident, Transport Environment Circulation, Paris, 1999, n. 155, pp. 22-30

United States Department of Transportation, Bureau of Transportation Statistics, 1995 Nationwide Personal Transportation Survey.

Yerpez, J. and Girard Y (1996). Le piéton agé en ville moyenne : insécurité subjective et accidents de la circulation. Rapport INRETS-PIRVilles, 115 p..

Zegeer, C.V. et al., Pedestrian Facilities User Guide — Providing Safety and Mobility, March 2002.

Driving Accident Emergency Collision
situation situation situation
F Y oung Usually Generally, Vehicle/pedestrian
pedestrian, hidden by a | late collision
usually parked braking
accompanied. | vehicle, the | (other
Urban pedestrian cases: no
infrastructure | runs across | reaction)
(including the
residential or | carriageway,
secondary his attention
streets) often
focused on
an objective
on the other
side of the
street

Table 1 A prototypical accident scenario to pedestrian

THE TOOL

This configuration has been developed through a web system, a so called e-
book, which can be used by technicians and local authorities in order to find
which potential accident can occur in their specific situations and to find the
relative countermeasures.

The e-book proposes a list of specific keywords (that are identical to the ones
from the statistical database) that may describe, either the more frequent
accident situation, or a present road situation: localisation of the problem
(urban, rural or motorway), kind of intersection, kind of collision, users
involved (or more exposed to risk of accident), particular circumstances, etc.
The user can choose a restricted or an extended selection of the scenarios. In
the first case the e-book provides only the scenarios where all the keywords
are present, while in the second selection system all the scenarios with almost
one of the keywords selected are given.

Every combination of these keywords leads to a list of scenarios. If the users
want to specify some other aspects that are not linkable to the statistical
keyword, other relevant questions can be selected (road specific context,
manoeuvre of the users, view obstructions, etc.). In this way the scenarios
given are more suitable to the specific situation.

A list of scenarios appears to the user, who can select the most suitable ones
to his specific context. Clicking on the scenarios he can obtain some
countermeasures associated (articles, web-sites, images laws, guidelines). The
countermeasures are the results of a deep research on the accident scenarios
causation and on the experience of the research group.

SOME CONCLUSIONS

The positive aspects of the e-book are: the possibility to introduce
informations other than those given by the statistical agencies, the easy
change of these conditions, the possibility to prove and trial, the availability of
a set of countermeasures, the presence of an accident scheme.
Countermeasures are given on purpose in a set as the “best solution” doesn’t
exist. Every practitioner has to assess the precise location and accident
dynamics he has to confront with, and no tool can substitute his work and
responsibility. The possible solutions are also referred to different fields of
actions: physical measures, training measures, enforcement, planning
solutions, etc..

The broad set of types is given to allow administrative authorities to choose
one or more kind of solutions. In any case the proposed method is an easy
one to show and to correct dangerous factors for pedestrian accidents and it
stimulates an interesting discussion on the efficacy of countermeasure against
road accidents. That's the reason why the tool is not free available on
internet!



