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ACCIDENT BLACKSPOT IN'VESTIGATION

I A SAYER
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OBJECTIVES

*To present an outline of the steps needed by investigators to carry out blackspot acc ident investigation.

INTRODUCTION

There are two complementary approaches to accident investigation work; accident reduction, in which measures
are, taken; to reduce the number and severity of accidents, and accident prevention. Accident prevention is the
application of remedial measures preventing accidents from taking place in the future.

The phenomenon of accident clusters has been recognised for many years and there is 'considerablei evidence
showing that the identification and treatment of such sites with low-cost engineering remedial measures can be
extremely cost-effective.

Approaches to accident cluster reduction includes Single Site, Mass, Area, and Route Action plans. Of the four
basic strategies, the potential for accident reduction using simple low-cost remedial measures at single hazardous
sites is particularly high. In terms of accident reduction and prevention, local authorities in the UK have had
considerable success with low-cost engineering safety improvements directed towards treating accident clusters
at localised sites.

Treatment can be. classified into three -main categories; road safety engineering measures, vehicle safety
improvements and measures aimed at improving road user behaviour. These notes concern road safety
engineering measures.

Treatment of locations involving such single sites, are generally known as 'blackspots' or 'high accident
treatment sites'. In countries with limited experience of accident remedial measure work, this'straightforward
approach is likely to be the most effective.

Advantages of the low-cost blackspot approach includes the measures involved are afforda ble and that they can
be introduced on an experimental basis until they have proven their worth. Low-cost measures can also provide
a demonstration that the existing roads network can be made safer by small scale improvements without the need
for. large financial investments. For example, a study by (Helliar-Symons and Lynham) showed for selected
accident and reduction programmes in the UK, First Year Rates of Return ranged from 65 to 950 per cent.

TECHNICAL PROCEDURES AND DATA REQUIREMENTS

1. Data collection and anlyis
Figure 1 illustrates 12 essential steps of accident investigation. The success of most accident reduction
programmes are heavily dependent on the existence of a reliable and easily analysed data base. Probably the
most valuable and common source of road accident data are the accident report forms/boklets completed by
reporting police officers at the scene of a road traffic accident (Police).

Essential elements of an accident report form include factual and accurate data about the accident location, the
casualties and vehicles involved, the immediate environment and witness' statements. Arguably the most
important information recorded in a police booklet relates to accident location.
Sources of additional data include hospital records, highway departments for traffic flow'data, letters from the
public, insurance companies, transport and bus coi~ni~es, local councils etc.
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Various analysis and investigations are needed at different stages of the investigation. Initially, a broad study
of the .data.base. is required identiyig. hazrous sites and -locations. This.data base should consist of three to
five.. yersWOrth of. information'. Such a time span allows. for sufficient accidents to have been amassed for
meaningful analysis, helps reduce fluctuations in the data and should not be too long a time span for traffic flow
and engineering changes to have affected results.

Increasingly, microcomputers are being used to analyse road accident data. TRL's Microcomputer Accident
Analysis Package (MAA.P) is among the foremost software packages available to developing countries for
analysing road accident data.

The initial analysis of the accident data highlights the hazardous sites that will be subject future to detailed study
with a view to introducing low-cost engineering treatment.

2. SITE SELECTION

Defining a blackspot is not straightforward. Given a range of approaches. to data collation and variations in areas
and locations under consideration, investigating bodie's'differ ini defining what constitutes a blackspot. Resources
available are also a consideration.

Sites chosen for further investigation may not necessarily be selected on the number and severity of accidents
reported alone. Sites can be chosen on ranking or 'weighting' of accident severity or traffic flow. Traffic flow
based criteria requires a reliable and constant source of traffic data. Reliable, long term traffic counting
information is difficult and expensive-to acquire and depending on how it is used bias the accident analysis
towards sites with low .traffic flows. Other factors reflected in accident weighting schemes c-an include type of
road user injured, severity of injury and accident costs. This approach may. favour pedestrian accidents rather
than vehicle-vehicle collisions. Length of road may be a parameter in rural area considerations. However, in
the UK, sites chosen for further study are for practical reasons, often selected on totals and severity of accidents
alone, without reference to any measure: of exposure such as traffic flow.

Given an agreed definition of a high accident site, then with accurate, adequate data and an analysis system it
is then possible to rank selected sites in terms of their accident history (Step 1 - 4).

3. ADDITIONAL INFORMATION

Once a series of accident sites have been selected for possible treatment and before a decision can be made on
which site(s) will be treated and the type of improvement work necessary, further information is usually needed.
This extra data, obtained through site visits, should relate to both the site accident data and to the other factors
that might help determine what the problem(s) at the site is/are. On-site visit data should include details of the
road, its environ-ment, vehicle features and road user characteristics. It is important that investigators become
very familiar with the existing site conditions from the view of road users and the factors revealed in the
accident analysis (Steps 5 - 7).

The final selection of site(s) for treatment is then based on the ranking of selected priorities eg severity and
frequency of accidents, prevalence of specific road side features affecting the accidents recorded, the potential
savings in accidents and cost benefit analysis.

4. CHOICE OF REMEDIAL MEASURE

Unless there are good reasons for it not working, it would be normal) to implement the lowest cost solution first
(Steps 8 - 9). Implementation of works should take place as soon as possible after detailed plans have been
prepared. Upon completion the scheme should be carefully monitored, ensuring that no unexpected problems
had been introduced at the site.
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Figure 1 The twelve steps of accident investigation
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5. SAFETY AUDITING

A basic premise in accident remedial work is that engineering safety principles are adhered toat all times and
it is a necessary exercise to ensure that no adverse f~atures are unwittingly introduced at a treatment site. In
the UK safety checking is being adopted in a formal systematic way through safety auditing. Safety auditing may
be defined as a systematic method of checking the safety aspects of new schemes a ffecting ~oads. By making
extensive use of check lists, safety auditing aims at providing guidance on how to cater for the safety needs of
the road user. Objectives of safety auditing include ensuring that all highway schemes operate as safely as
possible and that accident producing elements are not present in any completed scheme. It is essential that safety
auditing is carried out independently of the remedial measure design team.

6. MONITORING AND EVALUATION

Monitoring (Steps 1 1 - 12) not only enables an assessment of the action(s) taken, they can also play an important
part in determining future strategies and policies.

Monitoring is usually carried out using 'Before and After' studies in conjunction with selected control data.
Control data may be from untreated sites in the locality with similar characteristics to that of the treated sites
or from reliable regional or provincial data. Use of control site data helps in eliminating extraneous factors that
mriight affect the 'After' treatment accident levels eg government legislation that influences vehicle speeds etc.
'After`. data should be examined in some detail. This will highlight whether the target group of accidents has
reduced and whether any other accident type(s) has increased or been introduced.

There have been a number of studies (see bibliography) examining the best statistical methods for monitoring
changes at treated sites. The Chi square test with Yates' correction. for small numbers is commonly used to
determine whether. changes a the treated site are statistically significant. The test compares treated site data with
data from the control sites.

A problem in evaluation studies include taking into account environmental changes such as closures to junctions
close to the treated site, and random fluctuations. Random fluctuations make determining the effectiveness of
treatment difficult and includes the regression to the mean. effect. Here there is a reduction in accidents at a
site(s) not due to any applied treatment but due to the random nature of road accidents. This is especially true
of sites selected for the high number of accidents that might have occurred in a particular year.

7. REFERENCES AND BIBLIOGRAPHY

ABBESS, C, 1984. Assessment of remedial treatment. Paper to PTRC Summer Annual Meeting, July.

DEVON COUNTY COUNCIL, 1991. Traffic Calming Guidelines. Devon County Council, Exeter.

DEPARTMENT OF THE ENVIRONMENT/DEPARTMENT OF TRANSPORT, 1977.

Design Bulletin 32 "Residential Roads and Footpaths - Layout Considerations'. HMSO.

DEPARTMENT OF TRANSPORT, 1986. Accident Investigation Manual. Department of transport, London.

DEPARTMENT OF TRANSPORT, 1987. Accident Investigation and Prevention. Traffic Advisory Unit
Leaflet 4/87, DOT, London..

DOWNING, A J, 1985. Road Accidents in Pakistan and the need for improvements in driver training and
traffic law enforcement. In: PTRC. Summer Annual Meeting, University of Sussex, July 15-18, Proc of
Seminar H. PTRC, London.

154

December 1994



Prevention & Control of Traffic InjuisDembr19

HAUER, E, 1980. Selection for treatment as a source of bias in before and after studies. Traffic Engineering
and Control, August/September.

HELLIAR-SYMONS, R D and LYN AM, D A, 1989.. Accident reduction and prevention programmnes in
Highway Authorities- 1987. TRRL- Research Report 187. Transport and Road Research Laboratory,
Crowthomne.

HILLS, B L, MANSFIELD, R S and ROBINSON, R, 1984. Appropriate geometric standards for roads in.
developing countries. Routes et Development - Comptes Rendu du Collogue International. Presses de l'6cole-
national des ponts et chaussees, Paris

HILLS, B L, THOMPSON, N T and KILA K, 1990. Accident blackspot research in Papua New Guinea.F-
Fourth Annual Conference on Road Engineering, Jakarta. November 19-21.

HILLS, B L, THOMPSON, N M and KILA K, 1991. Accident reduction research in Papua New Guinea. Proc.
of Session C, PTRC Sumnmer Annual Meeting, University of Sussex. 9-13 September 1991, London.

THE INSTITUTE OF HIGHWAYS AND TRANSPORTATION, 1990. Guidelines for: The Safety Audit o~f
Highways. The Institute of Highways and Transportation, London.

THE INSTITUTE OF HIGHWAYS AND TRANSPORTATION, 1990. Highway Safety Guidelines: Accidcemt
Reduction and Prevention - international Edition. The Institute of Highways and Transportation, London.

THE INSTITUTE OF HIGHWAYS AND TRANSPORTATION, 1991. Urban Safety Management. 7t~
Institute of Highways and Transportation, London.

JACOBS, G D, 1976. A study of accident rates on rural roads in developing countries. TR.RL Laborano-r..?.
Report 732. Transport and Road Research Laboratory, Crowthorne.

KOSASIH, D, ROBINSON, R and SNELL, J, 1987. A review of some recent geometric road standards ancl
their application to developing countries. TRRI- Re-search Report 114. Transport and Road Researz-,.
Laboratory, Crowthorne.

MACKIE, A M et al, 1990. Urban Safety Project 3. Overall evaluation of area wide schemes. T-51RRL
Research Report 263. Transport and Road Research Laboratory, Crowthorne.

MAI-HER, M J, 1991. A new bivariate negative binomial model for accident frequencies. Traffic Engine-tnr-1r
and Control, September.

MAI-HER, M J, 1991. The evaluation of road safety schemes: problems with statistical appraisal. ~R
Working Paper WPTS/45. TRRL, Crowthorne.

MOUNTAIN, L and FAWAZ, B, 1991. The accuracy of estimates of expected accident frequencies obcained-

using an Empirical Bayes approach. Traffic Engineering and Control, May.

MOUNTAIN, L and F.AWAZ, B, 1992. The effects of engineering measures on safety at adjacent sites. Trafftic
Engineering and Control, January.

.MOUNTAIN, L; FAWAZ, B and SINENG, L,.1992. The assessment of changes in accident frequenct:ies It
treated intersections: .a comparison of four methods. Traffic Engineering and Control, February.

MOUNTAIN, L, FAWAZ, B and SINENG, L, 1992. The assessment of changes in accident frequenc;ies 01n
link segments: a comparison of four methods. Traffic Engineering and Control, July/August.

ORGANISA TION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT, 1979. Traffic saiJtc~ ill
residential areas. OECD, Paris.

155

December 1994



Prevention & Control of Traffic Injuries December 1994

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT, 1981. Methods for
evaluating road safety measures.

ORGANISATION FOR ECONOMIC CO-OPERATk9N AND DEVELOPMENT, 1990. Integrated safety
management in urban areas. OECD, Paris.

PROCEEDINGS of COUNTY SURVEYORS SOCIETY/UTSG Seminar on the Evaluation of Road Safety
Schemes, Church House, Westminster, 13 March 1991.

SALMAN PRASHID AL-ZAYANI, 1992. Road safety.udget optimisation model for the State of Bahrain. PhD
Thesis, University of Leicester.

SAYER, I A, BAGULEY, C J and DOWNING, A J, 1991. Low-cost engineering measures in Egypt, Ghana
and Pakistan. In: PTRC, Nineteenth Transport Highways and Planning, Summer Annual Meeting, Proceedings
of Seminar C, University of Sussex, 9-13 September 1.991.

TOLLEY, R 1990. Calming traffic in residential areais. Tregaron: Brefi Press.

TRANSPORT and ROAD RESEARCH LABORATOR~Y, 1991. Towards safer roads in developing countries.

A Guide for planners and engineers. Transport and Road Research Laboratory, Crowthorne.

WARD, H and ALLSOP, R, 1982. Area-wide approach to urban road safety evaluation of schemes by
monitoring of traffic and accidents. Traffic Engineeri~ and Control, September.

t ~~~~~~~~~~~~~~156


