TRL Limited
an

PUBLISHED PROJECT REPORT PPR026

ACCIDENT ANALYSISON RURAL ROADS—-A TECHICAL GUIDE

Version: 1

By TRL Limited

Prepared for: Project Record: SHA10K

Client: Road Safety Division, Department for
Transport

Copyright TRL Limited November 2004

This report has been prepared for the Department for Transport. The views expressed are those of the authors
and not necessarily those of Department for Transport.

Published Project Reports are written primarily for the Customer rather than for a general audience and are
published with the Customer’ s approval.

Approvals

Project Manager

Quality Reviewed



This report has been produced by TRL Limited, under/as part of a Contract placed by Department for Transport.
Any views expressed are not hecessarily those of the Department for Transport.

TRL is committed to optimising energy efficiency, reducing waste and promoting recycling and re-use. In
support of these environmental goals, this report has been printed on recycled paper, comprising 100% post-
consumer waste, manufactured using a TCF (totally chlorine free) process.



ACCIDENT ANALYSIS ON RURAL ROADS

A Technical Guide






CONTENTS

S.
6.
7.
APPENDIX A: RURAL INVESTIGATORY LEVELS......cccooi

APPENDIX B: RURAL ACCIDENT ANALYSIS- WORKED EXAMPLE................

070 1S PSSP 2
o0 o TP R PRSPPI 2
POLENTIAL ...t e et ns 3
SETUCTUT € .ttt b et st e bt e st e et e e et e e nbe e e b e e sseesnteenneenneas 3
FAST TRACK TO WORKED EXAMPLE ......cooiiiiieeeeee e 4
[ = I N 1 N 1 OSSR
BACK GROUND ..ottt sttt st s sae e e nne s
ACCIDENT AND CASUALTY ANALYSISON RURAL ROADS.........ccoeu.....
WY FUFal FOAAS?.......oieieieee e 10
Rural acCident StatiSliCS........uevereereeiesieseere e st sre e 11
Rural investigatory levels - the prinCiples........ccoveve e 12
| MPOrtanNCe Of EXPOSUIE........ouiiirierieeiesieeeeeee et 13
Road class and Carriageway tYPe.......ccuveieeeieeiieiiie e sieesee e sres e sre e 13
Proxiesfor exposure variables...........coeiieieiere e 14
VUINErabl @ r0a0 USEIS......coiiieiiete ettt 15
IDENTIFYING AND PRIORITISING PROBLEMS.......cccoooieiveereeeee e,
FINDING SOLUTIONS. ...ttt sttt e ne s
REFERENGCES........c oottt ettt e e nte e sneenneenensneenne s

APPENDIX C: BLANK TABLESFOR USE IN RURAL ACCIDENT ANALYSIS

APPENDIX D: STATISTICAL TESTS ...

APPENDIX E: STATS19 DATA ISSUES

Statistical test for comparing ProportioNS.........cceeveeeieeiieecee e 63

APPENDIX F: RURAL ACCIDENTSINVOLVING VULNERABLE ROAD USERS 68

APPENDIX G: ARRIL USERGUIDE

I ntroduction

GELEING SEANTE ...t b et et e et e b b ens
INSLAIIING ARRIL ..ot 5
RUNNING ARRIL ...ttt 6
[ 1= T 1 =SSOSR 6
Program [IMITatiONS........c..ceeeieieee et 6

(DT T 0] 1T 7



Published Project Report Version: 1

EXAMPIE ... e 7
USING ARRIL - PArt ONE......couiiiiieiiiieeeeee ettt sttt 8
Producing acCident SUMMEAITES. ........cccvieiieeiiee e eitee e e seeesree e e sseesressreesnee s 8
Step 1- Load STATS 19 data file......cocveeeieiiieese e 10
SteP 2 - OPLioN SEIECHION.......eeciieciecee e e 10
Option 1- COMPAre tWO GEIASELS .......ccuerueeeeieie ettt e e e e b e ens 10
Option 2 - Specify rural roads in database for iNVestigation ............cccceveeeieesieecee e, 11
Step 3 - Define SUMMArY file......oieee e 14
Step 4 - SpeCify tiME PENIOU........ccviiiecie e e 14
SEEP 5 - CAlCUIBLE.......eeeeeeeeee e 14
8. USING ARRIL = PArt TWO ...cocuiiiiiecie ettt st ae e neennee s 15
I mporting the summary fileinto the relevant spreadsheet ..............ccccovenvreenne 15
Comparing individual roadsto the national investigatory levels...........ccc........... 16
Comparing two areas with each other and to the national investigatory levels..18
0. REFEIENCES ...ttt st b et st nas 19

TRL Limited 1 PPR 026



Published Project Report Version: 1

1.

INTRODUCTION

Purpose

11

1.2

1.3

This manual was developed to help address problems local authority engineers have had with
addressing accidents on rural roads, namely:

a) how to prioritise between sites with the same (low) accident frequencies
b) how to justify and go about rural accident analysis

C) how best to identify and incorporate non-site-specific strategies into remedial
programmes.

This technical guide expands upon the methods for broadening the traditional approach to
accident analysis as outlined in the Department for Transport’s publication ‘A Road Safety
Good Practice Guide' (DTLR, 2001). In particular, this guide provides a methodology to
target accidents on rural roads (see paragraph 2.1) as effectively as possible. Other important
publications relating to road safety and to rural road safety strategies include 'New directions
in speed management' (DTLR, 2000a), 'Tomorrow's Roads. Safer for Everyone', (DTLR,
2000b) and 'Guidelines for rural safety management' (IHT, 1999).

This guide provides:

» asynopsis of the accident problems on rural roads in Great Britain,

* astep by step accident analysis technique;

* investigatory levelsfor rural roads above which it is recommended that treatment
should be considered (including some relating to Vulnerable Road Users (see
paragraph 2.2));

» aworked example to explain the methodology;

» blank tables (paper and electronic versions) to help road safety engineers carry out
their own analyses;

 The“ARRIL" software which has been developed by TRL to automate much of the
analysis procedure.

Scope

14

The guide isintended as atool to assist engineersin the initial stages of problem identification
and analysisand is NOT intended to:

* beprescriptive

» totally automate the process of problem identification

» replacelocal expertise and judgement

» tacklethefinal, detailed stages of accident analysis or offer solutions

TRL Limited 2 PPR 026
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1.5 The guide does, however, provide an outline methodology and national rural accident data not
readily available previously elsewhere.

Potential

1.6 Itishoped that this guide will evolve and develop over timeto:

remain up-to-date

best suit the needs of road safety engineers

be tailored to the individua needs of authoritiesin terms of the data provided and
software compatibility

1.7 Thereisalso the potential to develop training workshops and software enhancements and to
link in with monitoring and appraisal techniques for a holistic approach.

Structure

1.8  Themain text contains the following chapters:

Chapter 2 gives definitions for terms used in subsequent chapters.

Chapter 3 gives agenera background to accident analysis methodology.

Chapter 4 explains why there is a need to analyse rural roads separately from urban
roads and also a need for specifically rural investigatory levels (see paragraph 2.3) to
facilitate in the identification and prioritisation of rural accident problems. Some
national statistics relating to rural roads are also provided.

Chapter 5 explains how to identify and prioritise problems, and includes the
methodology which is the basis of the worked examplein Appendix B.

Chapter 6 provides some information on where to go for solutions.

Chapter 7 gives details of referenced documents.

1.9 There are seven Appendices to the manual:

Appendix A givestables of investigatory levels for rural roads. These tables enable
easy comparisons to be made between the national accident percentages on different
road/carriageway types.

Appendix B comprises a worked example following through the accident analysis
process.

Appendix C gives blank tables for road safety engineers to photocopy and use for their
own accident analyses. They are also available on the accompanying diskette as Excel
spreadsheets which can be copied and filled in on-screen. These use the same
investigatory levels given in the tablesin Appendix A but for ease of use are given as
one table for each road class and carriageway type (see paragraph 2.4). For example,

TRL Limited
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Appendix C, Table 1ahasthe rural investigatory levels for only single-carriageway A
roads. (Thetables also feature in the worked examplein Appendix B.)

» Appendix D offers some advice on atest for statistical significance between two
proportions.

* Appendix E raises some STATS19 dataissues.

* Appendix F contains details of the types and characteristics of accidents on rural roads
that involve Vulnerable Road Users (see paragraph 2.2).

* Appendix G contains the User Guide to the ARRIL software which can be used to
automate much of the accident analysis process.

FAST TRACK TO WORKED EXAMPLE

Chapters 3 to 7 below contain background information which will be of particular
use as an introduction for those new to rural accident analysis, but also highlights
recent devel opments and research findings.

However, for those who are familiar with the contents of chapters 3 to 6 and who
wish to access the worked example directly, Appendix B contains sufficient
information to guide an engineer through the analysis process.

TRL Limited 4 PPR 026
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2.5

2.6

2.7

2.8

29

210

211

212

DEFINITIONS

Rural (or ‘non-built-up’) roads are defined as those with speed limits of 50miles/h or more.
Roads through villages with speed limits of 20, 30 or 40miles/h are not included. A rural
road may or may not have buildings alongsideit. (Urban (or ‘built-up’) roads are defined as
those with speed limits of 40miles/h or less.)

Vulnerable Road Users (VRUS) are defined (in this document) as either pedestrians, peda
cyclists, two-wheeled motor vehicle riders, or children under 16 years of age. Other types of
VRU were not included as the accident data relating to them was not available. However, itis
hoped that equestrians, for example, may be included in future editions.

I nvestigatory level is defined as a numerical value used to gauge the size of an accident
problem (such as accidents/year, accidents/vehicle-km). The values need to be understood
and used with care, as suggested in this guidance.

Road class and Carriageway type - These relate to the definitions given in STATS19 and
STATS 20.(DETR, 2000) Road type letters (‘A’, 'B', 'C' or 'Unclassified’) do not necessarily
reflect the network road hierarchy. It should be noted that where the carriageway type was
recorded as 'Roundabout’ or '1 Way' in a STATS19 accident record, that accident was
allocated to the dual-carriageway ‘A’ road set if the road was an ‘A’ road and to the
appropriate single-carriageway road set if the road was 'B', 'C' or 'Unclassified'.

Routes are defined as adjoining road sections with broadly similar characteristics and traffic.
Although a route can be any length, it is recommended that they be greater than 2.5 kilometres
as shorter routes are most likely to have widely varying accident rates.

Exposureto risk is defined as the opportunity for accidents to occur.

Accident risk isageneral term for the likelihood of an accident occurring, given a certain
level of exposure.

Control areas are chosen to have similar characteristics to alocal (Study) areafor the purpose
of making data comparisons. Very often national datawill be suitable and readily available in
Road Casualtiesin Gresat Britain 2002: Annual report (DfT, 2002). Other areas which could
be suitable as Control areas might include the rest of the county, a group of neighbouring
counties etc.

Accident severity ratio (also known as'severity index') is defined as the sum of those
accidents that resulted in fatal or seriousinjury divided by all accidents.

Casualty severity ratio is defined as the sum of those casualties who were killed or seriously
injured divided by all casualties.

TWMYV - Two Wheeled Motor Vehicle, includes mopeds and all sizes of motorcycles.

Accident types and contributory factors - The analysis of the types of accident and the factors
contributing to their occurrenceisavital step to reach an understanding of why accidents
occur and how to treat the problem. Some of the most important aspects to be studied include
accident and casualty severity, weather and road surface condition, lighting, road layout and
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junction type, vehicle manoeuvres, vehicle types, vehicle speeds, driver compliance with the
Highway Code, driver age and gender, pedestrian involvement etc.

TRL Limited 6 PPR 026
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31

3.2

3.3

34

35

BACKGROUND

Local authority engineers and others responsible for road safety need to regularly assess the
problems occurring on their network. One of the elements in the assessment will involve
studying accident patterns over a period of time according to location, circumstances and the
vehicles and casualtiesinvolved. Therelative size of the problems and the ability to tackle
them must be assessed and suitable, cost-effective solutions devised and planned. The whole
accident analysis cycleis summarised in Flow Chart 1 below (the elements shaded pink are
those covered in this document).

This has proved a successful approach and road safety engineering budgets have been spent
accordingly although, of course, factors such as the vehicle capacity of the road, land

devel opment, policy issues and environmental matters often affect the budgeting decisions as
well.

Many local authorities now programme their work to take other factors into account (as part
of a speed management plan, for example) and to adopt any of four strategic approaches.

» Singlesiteaction (addressing a specific site with amuch higher than average
concentration of accidents of a particular type);

» Massaction (addressing al locations having asimilar accident problem over the
whole area under consideration with an appropriate proven remedial measure - e.g. a
al T-junctions);

» Areaaction (addressing a number of problems over a network of roadsin one part of
the total area under consideration);

* Routetreatment (addressing a number of problems on one or more routes (see
paragraph 2.5) with high accident frequencies or rates).

Methods for such approaches have been well-documented elsewhere (for example by the IHT
(1990 and 1999), and ROSPA (1995).

Over time, most of the worst accident sites, selected on the basis of number of accidents per
year over a short length of road, have been 'cured’. Accidents now tend to be spread more
evenly across whole areas.

TRL Limited 7 PPR 026
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Flow Chart 1: The Accident Analysis Cycle
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3.6

3.7

3.8

For this reason, 'mass action’, 'route action' or 'area action' remedial treatments may be
preferable to treatments at afew specific sites. The treatments sel ected may be chosen to
tackle one or more particular types of accident, rather than all accidents. The use of low-cost
measures may result in these other approaches being just as cost-effective as the traditional
site-specific approach. In addition, some accident problems (such as those involving driver
impairment) may be tackled more effectively through enforcement, training and publicity
methods than by engineering alone.

And, with the government’ s integrated transport policy, there are now good reasons to
broaden the approach to include analysis of:

* urban and rura accidents separately (see paragraphs 4.1 to 4.4 below)

* accident numbers and accident rates for all classes of road user, including Vulnerable
Road Users (see paragraphs 4.12 to 4.22 below)

» each class of road separately (see paragraphs 4.15 to 4.16 below).

Theterm 'locality’ will from now on refer to either short or long sections of road, or to a
network of roads.

TRL Limited 9 PPR 026
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4.  ACCIDENT AND CASUALTY ANALYSISON RURAL ROADS

Why rural roads?

4.1  Although rural accidents account for only 31% of all casualties, these accidents contribute
44% of thetotal cost of injury accidentsin Great Britain because they result in more serious
injuries than on urban roads. Currently 53% of al fatalities occur on rural roads.

4.2  Fig. 1 below showsthe trend in the proportion of casualties on rural roads compared with the
1988-1992 averages, by casualty severity.

Fig 1: Indices of the proportion of all casualties that were on rural roads (including
motorways), by injury severity (1993 to 2002)
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4.3  Rura roads (excluding those through villages) are, in the main, less likely than urban ones to
be treated with safety engineering schemes. The main reasons for this are that:

* loca authoritiestend to identify specific sites and localities for treatment on the
grounds of injury accident numbers,

BUT

» accidentsin rura areas are even more likely than those in urban areas to be widely
scattered.

4.4  Theseverity and cost of rura accidents and the largely untapped potential for treatment are
good reasons to spend more resources tackling rural accident problems. Another good
practical and financial reason for considering the separate analysis of urban and rural roadsis
that the 'Highway Maintenance Code of Good Practice' (LAA, 1989) recommends creating a
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highway maintenance management strategy and a maintenance road hierarchy of urban and
rural roads separately, and further broken down by traffic flow and composition.
Efficiencies will result if maintenance and safety scheme programmes can work together.

Rural accident statistics

45 Itisuseful to set the scene by considering some important rural statistics. Fig 2 shows,
nationally, averaged over 1994 -95, for each road class category, the accidents, road lengths
and traffic. Fig 3 shows estimated numbers of bends and junctions per km. Fig 4 showsthe
percentages of all rura accidents involving fatal or seriousinjury. The figures show that the
highest proportion of accidents and the greatest severities occur on single-carriageway ‘A’
roads. However, most rural roads are 'C' or 'Unclassified' roads. The greatest proportions of
traffic are observed on single-carriageway 'A' roads and motorways.

Fg 2 Accidents, road length and traffic by Fig 3. Estimated bend and junction densities
road type by road type
3 80 %
©
<Y ] »
L £
=50 <15
© 40 a;)_
S 5]
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Fig 4. Percentage of fatal or serious injury, by road type
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Rural investigatory levels - the principles

4.6

4.7

4.8

4.9

4.10

411

If the size of an accident problem on a particular road exceeds the relevant investigatory
level (e.g. accidents/year or accidents/vehicle-km), then that road is selected for more
detailed analysis and, perhaps, subsequent treatment.

Investigatory levels suitable for urban (but not rural) roads may be well known to local
authority road safety engineers from their knowledge of their local network. Investigatory
levels suitable for usein rura accident analysis® (including some relating to VVulnerable
Road Users) have been developed, as detailed by Barker et al (1999) and are summarised in
tablesin Appendix A. 'Road Casualties Great Britain' and "Transport Statistics Great Britain'
(DfT 20023, 2002b) and 'The COBA manua’ (Highways Agency, 1996) also contain useful
data.

Theinvestigatory levels given in Appendix A are based on national data, using mean values,
and are given for each class of rural road. Separate investigatory levels are given for dual-
carriageway and for single-carriageway roads. Thisisfor three main reasons:

» historical data availability;

» vehicle flows tend to be much higher on dual-carriageway than on single-
carriageway roads,

» thepotentia for treatment may be higher for single-carriageway roads due to the
relatively high build-quality and high cost of treating dual-carriageway roads.

Care must be taken when using intervention levels. If avaluefor a particular road exceeds
the corresponding investigatory level it does not, of course, prove that a problem exists as
the investigatory level represents anational average level. Most roads will not have values
equal to the mean and a particular local value may reflect different levels of exposure locally
from nationally. Where the national investigatory level exceeds alocal value, this could
equally well camouflage a particular local problem.

It is aso important to remember that investigatory levels are based upon data from a recent
period. At the national level, these values will befairly stable from year to year but will
need to be re-evaluated for suitability at afuture date. More caution will be necessary for
some values than others, for example, icy/snowy values may be based on a particularly
mild/severe winter and it may be prudent to examine other information about relationships
between accident rates and winter indexes.

Nevertheless, the use of investigatory levelsis a valuable method of identifying accident
characteristics that warrant further investigation.

I mportance of exposure

4.12

Although it is important to tackle the largest number of accidents and casualties possible
with the budgets available, it isimportant to note that, despite this, this does not necessarily

! Investigatory levels suitable for motorway and trunk road accident analysis are provided annually to Route Managers
under the Highways Agency Safety Strategy.
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4.13

414

mean treating the localities with most accidents. Thisis because localities with ahigh
accident risk (i.e. the localities that do not necessarily have the largest number of accidents,
but do show a greater propensity for accidents than one would expect for a given level of
exposure to risk (see paragraph 2.6)) are the localities that are most likely to be amenable to
treatment.

Although the most important components of exposure are likely to be road length and
vehicle flow, others will often be important too, especialy when considering certain types of
accidents. Pedestrian flow, pedal cycle flow, horse movements, junction and bend density
(the number of junctions or bends per km of road) are examples.

In the case of rural roads (and particularly VVulnerable Road Users on rural roads) this
approach is especially important as, athough accident and casualty numbers may be low, the
accident risk associated with them is very high.

Road class and carriageway type

4.15

4.16

The relationship between accidents and vehicle flowsis not alinear one (e.g. see Walmsley
and Summersgill, 1998). For thisreason, it isrecommended that roads with very different
flow levels are not studied together. In the absence of detailed flow data, a good alternative
approach is to categorise the road for analysis, according to its road class and carriageway
type (see paragraph 2.4). Typically, accident and flow data are readily available by class of
road. Consequently, rural investigatory levels have been developed separately for each class
of rural road and carriageway type. (See Appendix A.)

The importance of adopting this approach is demonstrated in Fig. 5. While dual-
carriageways have higher accident numbers per km than single-carriageway roads, they have
much lower accident rates (per vehicle-km). Similarly, single-carriageway 'A' roads have
higher accident numbers per km than single-carriageway 'C/Unclassified' roads but much
lower accident rates (Fig. 5).

Fig 5. Accidents per km and per vehicle-km
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Proxies for exposure variables

417

4.18

4.19

4.20

4.21

4.22

Often (especially for Vulnerable Road Users) there will be no suitable exposure data
available. In these instances suitable proxies need to be found.

Sometimes, accident risk (see paragraph 2.7) can be calculated in terms of 'per head of
population’ or 'population density', or 'per trip' or 'per licensed vehicle' etc, instead of per
vehicle-km travelled.

Another option not often considered is to use comparisons with another Control (see
paragraph 2.8) area where exposure levels (such as the amount of cycling, for example) are
considered similar to those in the area under study. The use of these comparisons removes
the need to collect exposure data explicitly.

The method of comparing accident types between areas identifies accident types that feature
disproportionately more often in the target area than their expected frequencies from the
Control areawould suggest.

Toillustrate: If only 5% of all accidentsin the Study areainvolve pedal cyclesthen, interms
of accident numbers, it is not immediately apparent that thisis ahigh priority accident
problem. Now, suppose we find that only 1% of all accidentsin asimilar Control area
involve pedal cycles. Assuming that the level of cycling issimilar in the two areas, it is
evident that cycle accidents in the Study area deserve further investigation and explanation.
It is possible that such an accident type (because of its abnormally high level of risk) will be
more amenabl e to preventative engineering treatments than another accident type with a
higher observed and expected frequency of accidents.

Statistical tests may be used to evaluate whether the difference between the proportions of
each accident type are unlikely to be due to chance (i.e. the difference between 5% and 1%
in the example above). The statistical test used will depend on whether the Control areais
mutually exclusive of the Study area - see Appendix D for details.

TRL Limited 14 PPR 026
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Vulnerableroad users

4.23 Vulnerable Road Users are especially at risk on rural roads. The casualty severity ratio (see
paragraph 2.10) is 50% higher on rural roads than on urban roads (0.21 compared with 0.14).
For VRUs the difference is even greater.

4.24 Table 1 below givesthe casualty severity ratios for VRUs injured on rural roads in Great

Britain, by road class (1994-95 average values).

Table 1: Rural casualty severity ratiosfor VRUS, by road class (1994-5 aver ages)

Carriageway type and road class

Rural roads (speed limit > 50miles/h) Dual-carriageway Single-carriageway Al
Miway A Al dudl A B aund | Al Al
single
TWMV riders 031 031 031 045 0.44 041 0.44 041
Pedal cyclists 014 0.32 0.32 0.32 0.30 0.34 0.32 0.32
Pedestrians 0.60 0.55 0.56 050 041 0.35 043 0.46
Casudty hild I
severity ratios Children <16 yearsol 0.10 0.13 0.12 0.17 0.17 0.16 0.17 0.15
Child pedal cyclists <16yearsold 0.32 0.32 0.28 0.29 0.29 0.29 0.29
Child pedestrians <16 yearsold 0.89 0.55 0.57 0.49 0.45 0.34 043 0.45
Al rural casualties 0.13 0.17 0.15 0.24 0.23 0.20 0.22 0.20
4.25 Where appropriate, datafor VRUs have been included in the blank tables in Appendix C and

in the tables in the worked example in Appendix B. Appendix F contains more detailed data

tables for accidentsinvolving VRUs. Some key results are summarised below.

4.26

For pedal cyclists and TWM Vs (see paragraph 2.11), roundabouts are particularly dangerous,

with almost half of both the pedal cyclist and TWMV accidents on rural dual-carriageway A
roads occurring at roundabouts (see Carriageway type note, paragraph 2.4). By comparison,
inrural areas only 8% of al accidents occur at roundabouts.

4.27

single-carriageway roads occur at or within 20m of T or Y junctions.

4.28

accident occurs.

4.29

4.30

About afifth of the accidentsinvolving TWMV's and peda cycleson rurd

Over aquarter of the TWMYVsinvolved in accidents on single-carriageway A roads and
about two fifths of the TWMVson B, C and Unclassified roads are on a bend when the

On rura single-carriageway roads about a quarter of pedestrian accidents occur on unlit
roads at night and about athird are on wet roads.

Child pedestrians are particularly at risk on rural roads with between athird and nine tenths

(8 out of the 9 child pedestrian casualties on Motorways) either killed or seriously injured.

2 There were 23 accidents involving pedal cyclists recorded as having occurred on Motorways in the 2 year period.

TRL Limited
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5.2

5.3

54

5.5

IDENTIFYING AND PRIORITISING PROBLEM S

Accident and casualty analysisis a complex procedure because the factors affecting accident
occurrence are numerous and not independent. Ideally, the direction that a comprehensive
accident analysis takes will be led by the recorded accident data. It should be carried out by
experienced road safety engineers who understand the relative importance of different types
of result and are able to identify and balance conflicting levels of accident risk.

In practice, it may be useful to follow a guided path (such as that summarised in paragraph
5.3 below and detailed in Appendix C) which ensures that the key areas and types of
accident are addressed. Further analyses should be carried out whenever budgets and the
relevant expertise are available, and particularly if it is clear that specia problems exist.

The basic approach for rural (or urban) accident analyses can be summarised in the
following steps:

« Look at injury accident datafor the relevant areafor aperiod of 3-5 years®. The
location of accidents should be plotted on maps; this can be done with a GIS system or
an accident analysis package.

» Examine accident patterns in terms of type, contributory factors (see paragraph 2.12)
and | ocation, considering accident numbers and rates, for each class of road. *

 ldentify any significant changes in accident trends and factors over time.
» For each road in the areg, tabulate key results as you carry out the detailed analyses.

» Prioritise roads for further investigation/treatment.

Any changes to the local network in terms of the road length under study should also be
taken into account. For example, the introduction of lower speed limitsin villages and the
new responsibilities for non-core trunk roads may both affect the proportion of rural and
urban roads (and so casualties) in the network year by year.

It isimportant to consider not only the local picture but the wider picturetoo. For example,
over the same period®:

a) Have accident frequencies changed nationally (or over another large area, such asthe
nei ghbouring county)?
b) Havetraffic levels changed?

% |f accident numbers are high (hundreds or thousands) then one year's data may be sufficient. However, if numbers are
small and the data are broken down further into small groups by type of accident, for example, then the data will vary
too much between years or localities for meaningful comparisons to be made and may be misleading. Much more than
3-5 years data will lead to a tendency for changes in flow and significant changes in the network to affect the accident

picture.

* This should include an analysis of types relevant to local and national targets and performance indicators in Local
Transport Plans - i.e. will include accidents involving child casualties, vulnerable road user casualties and analyses by
severity.

®DTLR (2001) gives advice on possible sources of information.
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5.6

5.7

5.8

5.9

5.10

c) Hasthe composition of traffic changed?

d) What other local or national events may have affected accident frequencies?

Factors affecting d) in the paragraph above may include almost anything from the
installation or maintenance (e.g. resurfacing) of a scheme (within the last 3-5 years), to
temporary road closures, to alarge sporting event, to a petrol shortage, to anew law or
publicity campaign.

The information used regarding accident rates during the prioritisation process will vary,
depending on the situation and on the quantity and reliability of exposure datathat are
available. The use of more than one approach to identifying accident problems will often be

appropriate.

When ranking problems, a balanced assessment of all the data has to be achieved, based on:
» accident rate (see paragraphs 4.12 to 4.22 above)
» number of accidents
 the severity of injuries sustained in accidents.

It may be helpful to tabulate the results of the analysis to assess the relative seriousness of
problems to help prioritise them. Thiswill be particularly useful to identify any overall
problems emerging, such as an abundance of speed-related problems, or skidding problems,
or bend accidents etc and may provide justification for a mass action treatment (see
paragraph 3.3 above).

A worked example showing how to analyse the accidentsin an areais provided here in
Appendix B.
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6. FINDING SOLUTIONS

6.1  The next step in tackling the road safety problem involves carrying out further detailed
investigations of localities that have been identified as having problems. A Road Safety
Good Practice Guide (DTLR, 2001), gives more information and advice about the next
stages including:

» Detailed investigation

» Visitsto localities

* Possible treatments

* OQOutline and detailed design of treatment scheme
» Schemeinstallation

* Monitoring

6.2 Thisguideisdesigned to give help in identifying where there may be an accident problem.
It does not offer solutions to these problems as they will be specific to each area.
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APPENDIX A: RURAL INVESTIGATORY LEVELS
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The development of the following rura investigatory levels is detailed in TRL Report 425 (Barker
et al, 1999). Note the advice and words of caution about the use of investigatory levels given in
chapters 1 and 4 of this guide.

Table Al: Rural investigatory levels, by road class

See sections 1, 2.1, 2.3 and 2.4 of TRL Report 425 (Barker et al, 1999) for definitions and assumptions.

Rural roads (speed limit > 50miles/h) Road class and carriageway type
Dual-carriageway Single-carriageway Al rural
M/way A All dual A B C/Uncl All single
All accidents per 100kms 223 243 235 75 37 8 21 30
Non- junction accidents per 178 108 136 a3 22 6 13 18
100kms
Junction accidents per 100
junctions (estimated) 277 170 182 14 6 1 4 5
Bend accidents per 100 bends
. - - 15 8 3 5
Accidents | _(estimated) =
per year Accidents per 10° veh-kms (dl
accident severities) 10 24 16 30 44 46 35 26
Accidents per 10° veh-kms (fatal 02 06 04 12 13 09 12 08
accidents) ] ] ) ’ ’ ' ] '
Accidents per 10° veh-kms (serious 1 4 3 7 1 10 8 5
accidents)
ﬁgggmt sverity ratio (severity | 4q 0.20 018 0.28 028 0.24 027 0.24
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The proportions of individual accident types, which constitute investigatory levels, are given in full in
TRL Report 304 (Barker et a, 1998). The most gpplicable values have been reproduced in Tables A2
to A5 below. Values relating specifically to Vulnerable Road Users have been highlighted 'VRU' in
the left margins.

Table A2: Percentage of all accidents of various types on rural, single-carriageway roads in
Great Britain (1994/95), by road class

It should be noted that where the carriageway type was recorded as 'Roundabout’ or 'l Way'", that accident was
allocated to the dual-carriageway A road set if the road class was'A' and to the appropriate single-carriageway road
set if the road classwas B, C or Unclassified.

Accident Percentage of all accidents: Road class
varisble A B C/Und All
(STATS19)
% % % %
VRU | Pedestrians Involved at |east one pedestrian injury 32 34 43 36
VRU | Ageof casuaty | Involved at least 1 child injury (age<16yrs) 9.1 9.0 10.6 9.6
No. of vehicles | Only involved 1 vehicle 26.4 35.8 371 31.2
involved .
Involved 3 or more vehicles 185 104 59 134
Road surface Dry 55 52.9 533 54.2
Wet 39.9 405 38.9 39.7
Ice/snow 4.7 6.2 74 5.8
Lighting Occurred in daylight 722 69.8 70.9 711
Occurred at night on an unlit road 189 234 233 210
Junction types Not at ajunction 57.2 62.2 719 62.2
At or within 20m of ajunction 42.8 37.8 28.1 37.8
At aprivatedrivejunction 8.1 6.9 51 7.0
AtaT/Y junction 24.0 212 15.8 211
At acrossroads 6.6 6.4 42 58
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Table A3: Percentage of all vehiclesinvolved in all accidents of various types on rural, single-

carriageway roadsin Great Britain (1994/95), by road class

It should be noted that where the carriageway type was recorded as 'Roundabout’ or 'l Way', that accident was
allocated to the dual-carriageway A road set if the road class was 'A' and to the appropriate single-carriageway road
set if the road classwas B, C or Unclassified.

Accident variable Percentage of all accident-involved vehicles: Road class
(STATS19)
A B C/Uncl. All
% % % %
VRU Vehicle types Peddl cycle 1.7 2.7 3.6 2.4
VRU Two-wheeled motor vehicle 55 6.8 6.1 59
Light goods vehicle 53 51 52 52
Public service vehicle/heavy goods vehicle 7.3 52 49 6.3
Driver age and sex Male driverg/riders under 25 years old 159 195 223 18.2
Male drivergriders over 59 years old 8.0 6.9 55 7.2
Male drivergriders (all ages) 721 70.9 70.1 714
Female drivers/riders under 25 years old 6.2 6.9 7.0 6.5
Female driverg/riders over 59 yearsold 21 20 18 20
Female driverg/riders (all ages) 24,9 26.0 26.1 254
Vehicle manoeuvre Parked 16 20 18 17
Wiaiting to go ahead 6.9 33 2.3 50
Stopping 39 20 16 30
Turning right 10.0 9.4 6.4 89
Waiting to turn right 35 22 1.0 26
Overtaking amoving vehicle on its offside 6.9 50 2.6 4.9
Going ahead on abend 17.3 28.6 38.1 24.8
Going ahead - other 45.9 42,6 41.6 442
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Table A4: Percentage of all accidents of varioustypeson rural, dual-carriageway roadsin Great
Britain (1994/95), by road class

It should be noted that where the carriageway type was recorded as 'Roundabout’ or 'l Way', that accident was
allocated to the dual-carriageway A road set if the road class was 'A' and to the appropriate single-carriageway road
set if the road classwas B, C or Unclassified.

Accident  variable | Percentage of al accidents: Road class
(STATS19)
M & A(M) A All
% % %
VRU || Pedestrians Involved at |east one pedestrian injury 14 29 24
VRU || Age of casualty Involved at least 1 child injury (age<16yrs) 75 74 74
No. of vehicles Only involved 1 vehicle 25.0 252 251
involved Involved 3 or more vehicles 26.2 16.2 201
Road surface Dry 65.3 61.7 63.1
Wet 31.6 345 334
| ce/snow 2.7 35 32
Lighting Occurred in daylight 72.5 71.8 72.0
Occurred at night on an unlit road 12.9 10.1 11.2
Junction types Not at ajunction 785 445 575
At or within 20m of ajunction 215 55.5 425
Onadiproad 10.3 8.2 9.0
AtaT/Y junction N/A 9.5 -
At aroundabout 9.2 29.0 214
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Table A5: Percentage of all vehicles involved in all accidents of various types on rural, dual-
carriageway roadsin Great Britain (1994/95), by road class

It should be noted that where the carriageway type was recorded as 'Roundabout’ or 'l Way', that accident was
allocated to the dual-carriageway A road set if the road class was'A' and to the appropriate single-carriageway road
set if the road classwas B, C or Unclassified.

Accident  variable | Percentage of al accident-involved vehicles: Road class
(STATS19)
M & A(M) A All
% % %
VRU || Vehicletypes Pedal cycle 0.07 23 14
VRU Two-wheeled motor vehicle 22 5.1 39
Light goods vehicle 6.1 51 55
Public service vehicle/heavy goods vehicle 138 8.7 10.8
Driver age and sex Male drivergriders under 25 years old 104 12.8 11.8
Male drivergriders over 59 years old 51 6.5 59
Male drivergriders (all ages) 75.0 70.6 725
Female driverg/riders under 25 yearsold 47 6.0 55
Female driverg/riders over 59 years old 0.9 16 13
Female driverg/riders (all ages) 212 25.9 240
Vehicle manoeuvre Waiting to go ahead 15.2 125 13.6
Stopping 104 74 8.6
Changing lane 7.4 4.8 59
Turning right N/A 52 -
Turning left N/A 24 -
Overtaking a moving vehicle onits offside 38 36 3.7
Going ahead on abend 26 51 4.1
Going ahead - other 57.0 52.3 54.3
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APPENDIX B: RURAL ACCIDENT ANALYSIS- WORKED EXAMPLE
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Thewhole rura accident analysis cycleis shown in Flow chart B1 below. The stages discussed in this example are those shaded/coloured pink. This
worked example considers accidentsin afictiona study area - xyzshire which, for smplicity, has only single-carriageway roads.

Flow Chart B1: The Rural Accident Analysis Cycle

: Scheme | Detailed

: . Installation [* i
Collect accident data for desian

past 3-5 years /

Monitor ] Consultation
Plot accident data on maps * Step 1
i Outline design
: Step 2 ; . ;
;ggilé:;?]rt ?;pt)fsms 1 Detailed site analysis P
J and site visits :
locations and time
trends
L Step 2.3 _Pnon:!set_ ro;atds tfor tfurther Step 2.14
Separate accident data into files investiaationitreatmen
for separate analysis by ; ,
urban/rural, road class, Detailed accident
carriageway type and any others analysis (see flow | Tabulate results of each
appropriate to local needs. chart B2) stage of analyses
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STEP1: ACCIDENT PLOTS

1. Look at injury accident datafor the relevant area. Data should be plotted on maps; this can be done

with a GIS system or by using an accident analysis program. Examine accident patterns in terms of
type and location.

2. Three example accident plots are given below (Fig B1). They were plotted using the TRL STATS19
accident analysis program MAAP for WINDOWS (2000) and accident data for a samplerural area
The plots are at three different scales to see the overall pattern and to examine the accidents at specific
locations more closely. The plots can portray the different types of accidents smply by using different
colours, here showing the different accident severities. Accidents are generally well-scattered to the
extent that the road network is easily identifiable but, if not, accidents can also be plotted directly onto
amap of the area.

TRL Limited 29 PPR 026



Published Project Report Version: 1
Fig B1l: Accidentsin arural areaplotted at 3 different scales
(see Paragraph 2)
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STEP2: DETAILED ACCIDENT ANALYSIS

1. Accident and casualty analysisis a complex procedure because the factors affecting accident
occurrence are numerous and not independent. Ideally, the direction that a comprehensive accident
analysis takes will be led by the recorded accident data and carried out by experienced road safety
engineers who understand the relative importance of different types of result and are able to identify
and balance conflicting levels of accident risk.

2. However, asastarting point, it is useful, at the very least, to go through a methodical approach
looking at important accident types such as those suggested for rural single-carriageway roads in
Flow chart B2 below.

3. Inorder to follow the process shown in Flow chart B2 it is necessary to calculate the number of
accidents occurring with regard to various accident types. This may require considerable resources,
especidly if the numbers are calculated manually.

4. A computer program ‘ARRIL’ has been created which automates much of the process shown in
Flow chart B2. The ARRIL program can be installed from the disk provided with this document, As
ARRIL may significantly reduce the amount of effort required to carry out the analysis, it is strongly
recommended that the ARRIL User-guide (presented in Appendix G) is read before undergoing the
process shown in Flow Chart B2.
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Flow chart B2: Detailed Accident Analysis

Collect accident

For rural single-carriageway A roads -

A 4

data for past 3-5
years for rural
roads

Calculate and tabulate:

v

-

Repeat above for: Tables
Rural single- 2a-c
carriageway B roads

Rural single- 3a-c
carriageway C/Uncl. rds

A 4

Number of:
accidents per 100km/year
non-junction accidents per 100km/year
junction accidents per 100 junctions/year
bend accidents per 100 bends/year
all accidents per 100 million veh-kms
fatal accidents per 100 million veh-kms
serious accidents per 100 million veh-kms
accident severity ratio

v

Percentage of accidents:
that did not involve a pedestrian
that did involve at least one pedestrian
that involved only one vehicle
that involved 3 or more vehicles
that occurred in fine weather on dry roads
that occurred on wet roads
that occurred on icy/snowy roads
that took place in daylight
that took place on unlit roads at night
that took place away (>20m) from junctions
that took place at or within 20m of a junction
that took place a private drive
that took place at T/Y junctions
that took place at a crossroad iunction /

v

ﬂercentage of accident-involved vehiclesx

that were pedal cycles
that were two-wheeled motor vehicles
that were light goods vehs (<3.5tonnes)
that were buses/coaches/heavy goods
that were cars
that were 'parked’
that were 'waiting to go ahead'
that were 'stopping’
that were 'turning right'
that were ‘waiting to turn right'
that were 'overtaking'
that were 'going ahead on a bend'
that were 'going ahead other'

percentage of accident involved drivers:
that were male, under 25yrs
that were male, over 59yrs
that were male, all ages
that were female, under 25yrs

that were female, over 59yrs
that were female, all ages

v

[ Put results in tables 1a-c ]

\_ /
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10.

11.

12.

13.

The nationa rural investigatory levels given in Appendix A are also made available in tables 1-5abc
(with oneroad class given in each table) in Appendix C and are, in fact, the national average values for
rural roads.

It may be helpful to make copies of the tablesin Appendix C for the roadsin the area, and work
through the relevant elementsfor A, B, and C/Unclassified, single-carriageway roads, tabulating the
results as you go in tables 1-3abc (as can be seenin tables 1-3abc following). (For dua-carriageway
road analysesfill in tables 4-5abc.) It should be noted that some of the categories used in the accident
types and vehicle manoeuvres are different for dual-carriageways from those used for single-
carriageways. These tables are aso available on the diskette as Excel spreadsheets

(d c_w ruralaccanalysis.xls for dual-carriageway roads and s ¢ w ruralaccanalysis.xisfor single-
carriageway roads) to be copied and filled in on-screen.

Calculate local values.

If dataare unavailable in the study areafor one stage, move on to the next stage. Itislikely that not al
the investigatory levels can be used for each road during the prioritisation process, because of the
situation and on the quantity and reliability of exposure datathat are available. In other words, it may
not be possible to fill al thelines of every table.

Compare loca valueswith national rura investigatory levels.

Whereloca values exceed the nationa investigatory levels, calculate by how much each level is
exceeded (in terms of a percentage excess so that undue biasis not given to larger values). If the Excel
Spreadshest is used, these excesses will be calculated and displayed automatically. Note the advice
and words of caution about the use of investigatory levels given in chapters 1 and 4 of this guide.

Vauesfor local roads which exceed the national investigatory levels, can therefore be identified and
prioritised for further investigation and, perhaps, treatment.

Any changes to the local network in terms of the road length under study should also be taken into
account. For example, the introduction of lower speed limitsin villages and the new responsibilities
for non-core trunk roads may both affect the proportion of rural and urban roads (and so casualties)
in the network year by year.

It isimportant to consider not only the local picture but the wider picturetoo. For example, over the
same period®:

a) Haveaccident frequencies changed nationally (or over another large area, such asthe
nei ghbouring county)?

b) Havetraffic levels changed?
c) Hasthe composition of traffic changed?

d) What other local or national events may have affected accident frequencies?

®DTLR (2001) gives advice on possible sources of information.

TRL Limited 33 PPR 026



Published Project Report Version: 1

12. Factors affecting d) in the paragraph above may include amost anything from the installation of a
scheme (within the last 3-5 years), to temporary road closures, to alarge sporting event, to a petrol
shortage, to anew law or publicity campaign.

13. The information used regarding accident rates during the prioritisation process will vary, depending
on the situation and on the quantity and reliability of exposure datathat are available. The use of
more than one approach to identifying accident problems will often be appropriate.

14. When ranking problems, a balanced assessment of all the data has to be achieved, based on:
a) accident rate (see paragraphs 4.12 to 4.22 above)

b) number of accidents
c) the severity of injuries sustained in accidents.

15. This example is designed to give help in identifying where there may be an accident problem. It
does not offer solutions to these problems.

16. The next step in tackling the road safety problem involves carrying out further detailed
investigations of localities that have been identified as having problems.

DTLR (2001) gives more information and advice about the next stages including:
e Detailed investigation

» Visitsto localities

* Possible treatments

* Ouitline and detailed design of treatment scheme
» Scheme installation

* Monitoring

Example Tables 1-3abc follow.
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Table 1a
Road: A211 A231
Investigatorv level categor Investigatory freq. % excess freq. % excess
9 y gory level in this ](see note 3] inthis |(see note 3
(national) category below) category below)
accidents per 100km/year 75 75 - 71 -
non-junction accidents per 100km/year 43 43 - 43 -
liunction accidents per 100 junctions/year (see note 1 below) 14 11 - 13 -
bend accidents per 100 bends/year (see note 1 below) 15 22 47.0% 15 -
accidents per 10° veh-kms (all accident severities) 30 30 - 30 -
accidents per 10° veh-kms (fatal accidents) 1.2 1 - 1 -
accidents per 10° veh-kms (serious accidents) 7 7 - 7 -
accident severity ratio (ksi/total - see note 2 below) 0.28 0.28 - 0.28 -

note 1 : Estimated values; only valid for whole routes or areas

note 2 : accident severity ratio= number of fatal and serious accidents/ total number of accidents

note 3 : % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

Tablelb

TRL Limited

35

PPR 026




Published Project Report Version: 1

Road: A211 A 231
Total number of accidents in 5 years on this road 70 77

no. of % of % no. of % of %

investigatory level category s | scsens| o [ cess {eeciens| ot ercess

(national) category (local) note) category (local) note)
VRU Jaccidents that did involve at least one pedestrian 3.2% 2 2.9% - 2 2.6% -
VRU Jaccidents that did involve at least one child (age <16yrs) 9.1% 5 7.1% - 7 9.1% -
accidents that involved only one vehicle 26.4% 23 32.9% 124.5% 20 26.0% -
accidents that involved 3 or more vehicles 18.5% 12 17.1% - 14 18.2% -
accidents that occurred in fine weather on dry roads 55.0% 36 51.4% - 34 44.2% -
accidents that occurred on wet roads 39.9% 26 37.1% - 28 36.4% -
accidents that occurred on icy/snowy roads 4.7% 3 4.3% - 3 3.9% -
accidents that took place in daylight 72.2% 50 71.4% - 54 70.1% -
accidents that took place on unlit roads at night 18.9% 13 18.6% - 14 18.2% -
accidents that took place away (>20m) from junctions 57.2% 42 60.0% | 4.9% 43 55.8% -
accidents that took place at or within 20m of a junction 42.8% 29 41.4% - 31 40.3% -
accidents that took place a private drive 8.1% 5 7.1% - 6 7.8% -
accidents that took place at T/Y junctions 24.0% 16 22.9% - 18 23.4% -
accidents that took place at a crossroad junction 6.6% 4 5.7% - 5 6.5% -

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

Table 1c
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Road: A211 A231
Total number of accident-involved vehicles in 5 years on this road 70 77
no. of % of % no. of % of %
investigatory level category messgion |vehicies| |t | excess fuences| el fexcess
(national)  Jcategory] (local note) Jcategory] (local) | note)

VRU Jaccident-involved vehicles that were pedal cycles 1.7% 1 1.4% - 1 1.3% -
VRU Jaccident-involved vehicles that were two-wheeled motor vehicles 5.5% 5 7.1% | 29.9% 4 5.2% -
accident-involved vehicles that were light goods vehs (<3.5tonnes) 5.3% 3 4.3% - 3 3.9% -
accident-involved vehicles that were buses/coaches/heavy goods 7.3% 5 7.1% - 5 6.5% -
accident-involved vehicles that were 'parked’ 1.6% 1 1.4% - 1 1.3% -
accident-involved vehicles that were 'waiting to go ahead' 6.9% 4 5.7% - 5 6.5% -
accident-involved vehicles that were 'stopping’ 3.9% 2 2.9% - 3 3.9% -
accident-involved vehicles that were 'turning right' 10.0% 6 8.6% - 6 7.8% -
accident-involved vehicles that were 'waiting to turn right' 3.5% 2 2.9% - 2 2.6% -
accident-involved vehicles that were 'overtaking a moving vehicle on its offside’ 6.9% 4 5.7% - 4 5.2% -
accident-involved vehicles that were 'going ahead on a bend' 17.3% 12 17.1% - 13 16.9% -
accident-involved vehicles that were 'going ahead other’ 45.9% 31 44 .3% - 23 29.9% -
accident-involved drivers that were male, under 25yrs 15.9% 15 21.4% 35% 12 15.6% -
accident-involved drivers that were male, over 59yrs 8.0% 5 7.1% - 6 7.8% -
accident-involved drivers that were male, all ages 72.1% 49 70.0% - 52 67.5% -
accident-involved drivers that were female, under 25yrs 6.2% 4 5.7% - 4 5.2% -
accident-involved drivers that were female, over 59yrs 2.1% 1 1.4% - 1 1.3% -
accident-involved drivers that were female, all ages 24.9% 17 24.3% - 19 24.7% -

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

*

Table2a

overtaking is the single STATS19 category of ‘overtaking a moving vehicle on its offside
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Accident Frequencies
Road: B2345 B3021
: Investigatory freq. % excess freq. % excess
Investigatory level category level inthis | (see note 3] inthis | (see note 3
(national) category below) category below)
accidents per 100km/year 37 37 - 35 -
non-junction accidents per 100km/year 22 22 - 22 -
junction accidents per 100 junctions/year (see note 1 below) 6 5 - 5 -
bend accidents per 100 bends/year (see note 1 below) 8 12 50.0% 10 25.0%
accidents per 10° veh-kms (all accident severities) 44 79 80.0% 79 80.0%
accidents per 10° veh-kms (fatal accidents) 1.3 1 - 1.3 -
accidents per 10° veh-kms (serious accidents) 11 11 - 11 -
accident severity ratio (ksi/total - see note 2 below) 0.28 0.30 7.0% 0.28 -

note 1 :

Estimated values; only valid for whole routes or areas

note 2 : accident severity ratio= number of fatal and serious accidents/ total number of accidents
note 3 : % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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Table2b
Accidents by Type
Road: B2345 B3021
Total number of accidents in 5 years on this road 60 45
no. of % of % no. of % of %
investigatory level category miestno sevgenis| ot | excess fsocgents| o | excess
(national) category (local) note) category (local) note)
VRU |accidents that did involve at least one pedestrian 3.4% 2 3.3% - 1 2.2% -
VRU |accidents that did involve at least one child (age <16yrs) 9.0% 5 8.3% - 4 8.9% -
accidents that involved only one vehicle 35.8% 21 35.0% - 16 35.6% -
accidents that involved 3 or more vehicles 10.4% 6 10.0% - 4 8.9% -
accidents that occurred in fine weather on dry roads 52.9% 31 51.7% - 23 51.1% -
accidents that occurred on wet roads 40.5% 29 48.3% | 19.3% 22 48.9% | 20.7%
accidents that occurred on icy/snowy roads 6.2% 5 8.3% | 34.4% 2 4.4% -
accidents that took place in daylight 69.8% 41 68.3% - 31 68.9% -
accidents that took place on unlit roads at night 23.4% 14 23.3% - 12 26.7% | 14.0%
accidents that took place away (>20m) from junctions 62.2% 42 70.0% | 12.5% 28 62.2% -
accidents that took place at or within 20m of a junction 37.8% 22 36.7% - 16 35.6% -
accidents that took place a private drive 6.9% 4 6.7% - 4 8.9% | 28.8%
accidents that took place at T/Y junctions 21.2% 12 20.0% - 9 20.0% -
accidents that took place at a crossroad junction 6.4% 3 5.0% - 2 4.4% -
note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
Table2c
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Accident-involved vehicles
Road: B23 B3021
Total number of accident-involved vehicles in 5 years on this road 60 52

no. of % of % no. of % of %

intervention level category erventon | vetices | ot | ercess [vencles| ot | excess

(national) ] category] (local) note) Jcategory] (locan | note)

vRU |accident-involved vehicles that were pedal cycles 2.7% 1 1.7% - 2 3.8% |42.5%
vRU |accident-involved vehicles that were two-wheeled motor vehicles 6.8% 4 6.7% - 3 5.8% -
accident-involved vehicles that were light goods vehs (<3.5tonnes) 5.1% 3 5.0% - 2 3.8% -
accident-involved vehicles that were buses/coaches/heavy goods 5.2% 3 5.0% - 2 3.8% -
accident-involved vehicles that were 'parked' 2.0% 1 1.7% - 1 1.9% -
accident-involved vehicles that were 'waiting to go ahead' 3.3% 3 5.0% |51.5% 1 1.9% -
accident-involved vehicles that were 'stopping’ 2.0% 2 3.3% |66.7% 1 1.9% -
accident-involved vehicles that were 'turning right' 9.4% 5 8.3% - 4 7.7% -
accident-involved vehicles that were 'waiting to turn right' 2.2% 1 1.7% - 1 1.9% -
accident-involved vehicles that were 'overtaking a moving vehicle on its offside'* 5.0% 5 8.3% |66.7% 2 3.8% -

accident-involved vehicles that were 'going ahead on a bend’ 28.6% 21 35.0% | 22.4% 17 32.7% | 14.3%
accident-involved vehicles that were 'going ahead other' 42.6% 27 45.0% | 5.6% 19 36.5% -

accident-involved drivers that were male, under 25yrs 19.5% 12 20.0% - 12 23.1%]18.3%
accident-involved drivers that were male, over 59yrs 6.9% 4 6.7% - 3 5.8% -
accident-involved drivers that were male, all ages 70.9% 42 70.0% - 32 61.5% -
accident-involved drivers that were female, under 25yrs 6.9% 4 6.7% - 3 5.8% -
accident-involved drivers that were female, over 59yrs 2.0% 1 1.7% - 1 1.9% -
accident-involved drivers that were female, all ages 26.0% 15 25.0% - 11 21.2% -

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

*Overtaking is the single STATS19 categry of 'overtaking a moving vehicle on its offside’

Table 3a
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Accident Frequencies

Road: C211 C233 C234
investigatory level category el IR Piboved I bt bl Pibeod
(national) category below) category below) category below)
accidents per 100km/year 8 10 25.0% 7 - 15 88.0%
non-junction accidents per 100km/year 6 6 - 5 - 6 -
liunction accidents per 100 junctions/year (see note 1 below) 1 1 - 0.8 - 1 -
bend accidents per 100 bends/year (see note 1 below) 3 4 33.0% 3 - 6 100.0%
accidents per 10° veh-kms (all accident severities) 46 126 | 174.0% | 45 - 61 33.0%
accidents per 10° veh-kms (fatal accidents) 0.9 1.1 22.0% 0.9 - 0.9 -
accidents per 10° veh-kms (serious accidents) 10 10 - 10 - 10 -
accident severity ratio (ksi/total - see note 2 below) 0.24 0.26 8.0% 0.24 - 0.24 -

note 1 :

Estimated values; only valid for whole routes or areas

note 2 : accident severity ratio= number of fatal and serious accidents/ total number of accidents

note 3 : % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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Table3b
Accidents by Type
Road: C211 C233 C234
Total number of accidents in 5 years on this road 43 15 69
no. of % of % no. of % of % no. of % of %
Investigatory level category Investigatory a;cidgnts total |excess a;cidgnts total |excess ac_:cidgnts total excess
level in this above (see in this above (see in this above (see
(national) | category | (local) | note) | category | (local) | note) | category | (local) note)
VRU |accidents that did involve at least one pedestrian 4.3% 1 2.3% - 0 0.0% - 3 4.3% -
VRU |accidents that did involve at least one child (age <16yrs) 10.6% 4 9.3% - 1 6.7% - 7 10.1% -
accidents that involved only one vehicle 37.1% 15 |34.9%| - 4 26.7%| - 25 136.2% -
accidents that involved 3 or more vehicles 5.9% 2 4.7% - 0 0.0% - 7 10.1%| 71.9%
accidents that occurred in fine weather on dry roads 53.3% 17 ]139.5%| - 6 40.0%| - 35 |50.7% -
accidents that occurred on wet roads 38.9% 15 |34.9%| - 4 26.7%| - 25 136.2% -
accidents that occurred on icy/snowy roads 7.4% 3 7.0% - 1 6.7% - 5 7.2% -
accidents that took place in daylight 70.9% 29 |67.4%| - 8 53.3%| - 46 |66.7% -
accidents that took place on unlit roads at night 23.3% 10 |23.3%| - 3 20.0%]| - 15 121.7% -
accidents that took place away (>20m) from junctions 71.9% 30 |69.8%| - 9 60.0%]| - 47 168.1% -
accidents that took place at or within 20m of a junction 28.1% 11 |25.6%| - 3 20.0%]| - 18 126.1% -
accidents that took place a private drive 5.1% 2 4.7% - 0 0.0% - 3 4.3% -
accidents that took place at T/Y junctions 15.8% 4 9.3% - 2 13.3%| - 10 |14.5% -
accidents that took place at a crossroad junction 4.2% 1 2.3% - 0 0.0% - 2 2.9% -

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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Table3c
Road: C211 C233 C234
Total number of accident-involved vehicles in 5 years on this road 42 12 67
no. of % of % no. of % of % no. of % of %
investigatory level category rvesigaior [vancls | ol [ excess fvencts | ol |excossfvehiles| o excess
(national) category| (local) note) category| (local) note) Jcategory] (local) note)

vRU |accident-involved vehicles that were pedal cycles 3.6% 1 2.4% - 0 0.0% - 2 3.0% -

vrRU |accident-involved vehicles that were two-wheeled motor vehicles 6.1% 2 4.8% - 1 8.3% - 4 6.0% -

accident-involved vehicles that were light goods vehs (<3.5tonnes) 5.2% 2 4.8% - 0 0.0% - 3 4.5% -

accident-involved vehicles that were buses/coaches/heavy goods 4.9% 3 7.1% | 45.8% 1 8.3% - 3 4.5% -

accident-involved vehicles that were 'parked’ 1.8% 1 2.4% - 0 0.0% - 1 1.5% -

accident-involved vehicles that were 'waiting to go ahead' 2.3% 1 2.4% - 0 0.0% - 1 1.5% -

accident-involved vehicles that were 'stopping’ 1.6% 1 2.4% - 0 0.0% - 1 1.5% -

accident-involved vehicles that were 'turning right' 6.4% 2 4.8% - 1 8.3% - 4 6.0% -

accident-involved vehicles that were 'waiting to turn right' 1.0% 1 2.4% | 138.1% 0 0.0% - 1 1.5% -

accident-involved vehicles that were 'overtaking' * 2.6% 1 2.4% - 0 0.0% - 1 1.5% -

accident-involved vehicles that were 'going ahead on a bend’ 38.1% 16 38.1% - 4 33.3% - 25 37.3% -

accident-involved vehicles that were 'going ahead other' 41.6% 17 40.5% - 5 41.7% - 26 38.8% -

accident-involved drivers that were male, under 25yrs 22.3% 10 23.8% - 3 25.0% - 15 22.4% -

accident-involved drivers that were male, over 59yrs 5.5% 3 7.1% | 29.9% 1 8.3% - 4 6.0% -

accident-involved drivers that were male, all ages 70.1% 29 69.0% - 7 58.3% - 46 68.7% -

accident-involved drivers that were female, under 25yrs 7.0% 3 7.1% - 1 8.3% - 4 6.0% -

accident-involved drivers that were female, over 59yrs 1.8% 1 2.4% | 32.3% 0 0.0% - 1 1.5% -

accident-involved drivers that were female, all ages 26.1% 11 26.2% - 3 25.0% - 16 23.9% -

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

*Overtaking is the single STATS19 categry of 'overtaking a moving vehicle on its offside’
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STEP 3: CLOSER EXAMINATION OF VULNERABLE ROAD USER ACCIDENTS

1. Carry out amore detailed study of accidents involving vulnerable road users using the datagivenin
Appendix F, whenever appropriate - (i.e. when the local values exceed the national valuesin Table F1,
Appendix F which brings together all the VRU vaues that appear in Tables 1-5abc).

2. Inour example only TWMVson the A211 were over-represented (Table 1c). From further analysis
using Appendix F Table F5b it was found that there were more accidents than expected on wet roads
and on bends.

STEP 4: PRIORITISE ROADSFOR FURTHER INVESTIGATION/TREATMENT

1. Thisstepisbest carried out by drawing together all the local results that exceed the national rural
investigatory levelsinto a summary table, as shown in Fig B2 below. Thiswill make it much easier to
get an overal fed for the relative size of problems on different roads and facilitate prioritisation. In
Fig B2, the following outcomes are of interest:

e (C211 would be given higher ranking than C234 because of the high numbers of accidents
per vehicle-km (despite having lower accident numbers and accidents/km/year)

» B2345 would be given higher ranking than B3021 because of higher severities and
numbers of accidents (despite both having the same numbers of accidents per vehicle-
km)

« Thetableindicates that a mass action bend treatment may be appropriate for the whole
area

e Thetable adso indicates that problems on the A211 may be largely related to speed and/or
loss of control.

2. Compare the results with those for previous years.

3. Finaly, taking al the facts into consideration, rank by size and number of accidents, where relevant,
as shown in the final line of Fig. B2, where five roads have been selected for further investigation
(as outlined in Step2, paragraph 16 above) and two have not, as, at first sight, there are no over-
represented accident types.
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Fig B2: XYZSHIRE - EXAMPLE TABLE Road /Carriageway type: Single 'A' rds Single'B' rds Single 'C'rds
Road No.: A211 A231 | po3az  B3021 C211 C233 C234
Total number of accidents in 5 years 70 77 60 45 42 12 67
Intervention level category Percentage excess over national intervention levels
all accidents per 100km/year - - - 25% - 88%
accidents that occurred away (>20m) from junctions per 100km/year - - - - - -
accidents that took place at or within 20m of a junction per 100junctions/yr - - - - - -
accidents with 1 or more vehs were 'going ahead on a bend' per 100bends/year 47% 50% 25% 33% - 100%
all accidents perl10 °vehicle-kms - 80% 80% 174% - 33%
fatal accidents perl0 ®vehicle-kms - - - 22% - -
serious accidents perl0 ®vehicle-kms - - - - - -
accident severity ratio (=[fatal+serious]/ all accidents) - 7% - 8% - -
VRU accidents that did involve a pedestrian (percentage of) - - - - - -
VRU accidents that did involve a child (age <16yrs) (percentage of) - - - - - -
accidents that involved only one vehicle (percentage of) 24% - - - - -
accidents that involved 3 or more vehicles (percentage of) - - - - - 72%
accidents that occurred on dry roads (percentage of) - - - - - -
accidents that occurred on wet roads (percentage of) - 19% 21% - - -
accidents that occurred on icy/snowy roads (percentage of) - 34% - - - -
accidents that took place in daylight (percentage of) - - - - - -
accidents that took place on unlit roads at night (percentage of) - - 14% - - -
accidents that took place away (>20m) from junctions (percentage of) 5% 12% - - - -
accidents that took place at or within 20m of a junction (percentage of) - - - - - -
accidents that took place a private drive (percentage of) - - 29% - - -
accidents that took place at T/Y junctions (percentage of) - - - - - -
accidents that took place at a crossroad junction (percentage of) - - - - - -
VRU accident-involved vehicles that were pedal cycles (percentage of) - - 42% - - -
VRU accident-involved vehicles that were two-wheeled motor vehicles (percentage of) 30% - - - - -
accident-involved vehicles that were light goods vehs (<3.5tonnes) (percentage of) - - - - - -
accident-involved vehicles that were buses/coaches/heavy goods (percentage of) - - - 46% - -
accident-involved vehicles that were 'parked’ (percentage of) - - - - - -
accident-involved vehicles that were 'waiting to go ahead"' (percentage of) - 51% - - - -
accident-involved vehicles that were 'stopping’ (percentage of) - 67% - - - -
accident-involved vehicles that were 'turning right' (percentage of) - - - - - -
accident-involved vehicles that were 'waiting to turn right' (percentage of) - - - 138% - -
accident-involved vehicles that were 'overtaking' (percentage of) - 67% - - - -
accident-involved vehicles that were 'going ahead on a bend' (percentage of) - 22% 14% - - -
accident-involved vehicles that were 'going ahead other' (percentage of) - 6% - - - -
accident-involved drivers that were male, under 25yrs (percentage of) 35% - 18% - - -
accident-involved drivers that were male, over 59yrs (percentage of) - - - 30% - -
accident-involved drivers that were male, all ages (percentage of) - - - - - -
accident-involved drivers that were female, under 25yrs (percentage of) - - - - - -
accident-involved drivers that were female, over 59yrs (percentage of) - - - 32% - -
accident-involved drivers that were female, all ages (percentage of) - - - - - -
Priority ranking 5 2 3 1 - 4

C211 given higher ranking than C234 because of the high numbers of accidents per vehicle-km (despite having lower accident numbers and accidents/km/year)

B2345 given higher ranking than B3021 because of higher severities and numbers of accidents (despite both having the same numbers of accidents per vehicle-km)
Table also indicates that a mass action bend treatment may be appropriate for the whole area and that A211 problems may be largely speed related.
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APPENDIX C: BLANK TABLESFOR USE IN RURAL ACCIDENT ANALY SIS

Note that these tables may also be found in eectronic form in the Excel files on diskette:
dc wruralaccanalysisxls  for dua-carriageway roads

and
sc_w ruralaccanalysisxls  for single-carriageway roads

Note the advice and words of caution about the use of investigatory levels given in chapters 1 and 4 of this
guide.
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Table 1a Rural Single Carriageway A roads
Page -
Accident Frequencies
Road:
Investigatory level category e | inme |@eonoea| i |eeenows| inme |@eonoes| mis | eenows
(national) category below) category below) category below) category below)
accidents per 100km/year 75
non-junction accidents per 100km/year 43
junction accidents per 100 junctions/year (see note 1 below) 14
bend accidents per 100 bends/year (see note 1 below) 15
accidents per 10° veh-kms (all accident severities) 30
accidents per 10° veh-kms (fatal accidents) 1.2
accidents per 10° veh-kms (serious accidents) 7
accident severity ratio (ksi/total - see note 2 below) 0.28

note 1 : Estimated values; only valid for whole routes or areas

note 2 : accident severity ratio= number of fatal and serious accidents/ total number of accidents

note 3 : % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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Table 1b Rural Single Carriageway A roads Page -
Accidents by Type
Road:
Total number of accidents in 5 years on this road
no. of | % of % no. of | % of % no. of | % of % no. of | % of %
investigatory level category restonor fosten ot | eosss e | excess fecen for | evcess s ot | eces
(national) Jcategory (local) | note) ]category (local) | note) |category] (local) | note) Jcategory] (local) | note)
accidents that did involve at least one pedestrian 3.2%
accidents that did involve at least one child (age<16yrs) 9.1%
accidents that involved only one vehicle 26.4%
accidents that involved 3 or more vehicles 18.5%
accidents that occurred in fine weather on dry roads 55.0%
accidents that occurred on wet roads 39.9%
accidents that occurred on icy/snowy roads 4.7%
accidents that took place in daylight 72.2%
accidents that took place on unlit roads at night 18.9%
accidents that took place away (>20m) from junctions 57.2%
accidents that took place at or within 20m of a junction 42.8%
accidents that took place a private drive 8.1%
accidents that took place at T/Y junctions 24.0%
accidents that took place at a crossroad junction 6.6%

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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Table 1c Rural Single Carriageway A roads Page -
Accident-involved vehicles
Road:
Total number of accident-involved vehicles in 5 years on this road
no. of % of % no. of % of % no. of % of % no. of % of %
investigatory level category rresigaor st ol |erces i) ol | eces vl (i | eoss et ol | ercess
(national) ]category] (local) | note) Jcategory (local) | note) Jcategory (local) | note) Jcategory (local) | note)

VRU|accident-involved vehicles that were pedal cycles 1.7%
VRU|accident-involved vehicles that were two-wheeled motor vehicles 5.5%

accident-involved vehicles that were light goods vehs (<3.5tonnes) 5.3%

accident-involved vehicles that were buses/coaches/heavy goods 7.3%

accident-involved vehicles that were 'parked' 1.6%

accident-involved vehicles that were 'waiting to go ahead' 6.9%

accident-involved vehicles that were 'stopping’ 3.9%

accident-involved vehicles that were 'turning right' 10.0%

accident-involved vehicles that were 'waiting to turn right' 3.5%

accident-involved vehicles that were 'overtaking' * 6.9%

accident-involved vehicles that were 'going ahead on a bend' 17.3%

accident-involved vehicles that were 'going ahead other’ 45.9%

accident-involved drivers that were male, under 25yrs 15.9%

accident-involved drivers that were male, over 59yrs 8.0%

accident-involved drivers that were male, all ages 72.1%

accident-involved drivers that were female, under 25yrs 6.2%

accident-involved drivers that were female, over 59yrs 2.1%

accident-involved drivers that were female, all ages 24.9%

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

* ‘overtaking'is the single STATS19 category of '‘overtaking a moving vehicle on its offside’
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Table 2a Rural Single Carriageway B roads
Page -
Accident Frequencies
Road:
: Investigatory freq. % excess freq. % excess freq. % excess freq. % excess
Investlgatory level category level in this (see note 3 in this (see note 3 in this (see note 3 in this (see note 3
(national) category below) category below) category below) category below)
accidents per 100km/year 37
non-junction accidents per 100km/year 22
junction accidents per 100 junctions/year (see note 1 below) 6
bend accidents per 100 bends/year (see note 1 below) 8
accidents per 10° veh-kms (all accident severities) 44
accidents per 10° veh-kms (fatal accidents) 1.3
accidents per 108 veh-kms (serious accidents) 11
accident severity ratio (ksi/total - see note 2 below) 0.28

note 1 : Estimated values; only valid for whole routes or areas

note 2 : accident severity ratio= number of fatal and serious accidents/ total number of accidents

note 3 : % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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Table 2b Rural Single Carriageway B roads Page -

Accidents by Type

Road:
Total number of accidents in 5 years on this road
no. of | % of % no. of | % of % no. of | % of % no. of | % of %
investigatory level category sty foden fo |excesspecteny ot fecessfecidem) ot |eessfcuen ot |exces
(national) Jcategory (local) | note) fcategory (local) | note) fcategory (local) | note) fcategory (local) | note)
VRU |accidents that did involve at least one pedestrian 3.4%
VRU |accidents that did involve at least one child (age<16yrs) 9.0%
accidents that involved only one vehicle 35.8%
accidents that involved 3 or more vehicles 10.4%
accidents that occurred in fine weather on dry roads 52.9%
accidents that occurred on wet roads 40.5%
accidents that occurred on icy/snowy roads 6.2%
accidents that took place in daylight 69.8%
accidents that took place on unlit roads at night 23.4%
accidents that took place away (>20m) from junctions 61.2%
accidents that took place at or within 20m of a junction 38.8%
accidents that took place a private drive 6.9%
accidents that took place at T/Y junctions 21.2%
accidents that took place at a crossroad junction 6.4%

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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Table 2c Rural Single Carriageway B roads Page -
Accident-involved vehicles
Road:
Total number of accident-involved vehicles in 5 years on this road
no. of | % of % no. ofJ % of % no. ofJ % of % no. ofJ % of %
investigatory level category st ehied (ol |ocesoehed ol |owess et il |eicosheio o ferces
(national) category (local) | note) [category (local) | note) fkategory (local) | note) fategory (local) | note)
accident-involved vehicles that were pedal cycles 2.7%
accident-involved vehicles that were two-wheeled motor vehicles 6.8%
accident-involved vehicles that were light goods vehs (<3.5tonnes) 5.1%
accident-involved vehicles that were buses/coaches/heavy goods 5.2%
accident-involved vehicles that were 'parked’ 2.0%
accident-involved vehicles that were 'waiting to go ahead' 3.3%
accident-involved vehicles that were 'stopping' 2.0%
accident-involved vehicles that were 'turning right' 9.4%
accident-involved vehicles that were 'waiting to turn right' 2.2%
accident-involved vehicles that were 'overtaking' * 5.0%
accident-involved vehicles that were 'going ahead on a bend' 28.6%
accident-involved vehicles that were 'going ahead other' 42.6%
accident-involved drivers that were male, under 25yrs 19.5%
accident-involved drivers that were male, over 59yrs 6.9%
accident-involved drivers that were male, all ages 70.9%
accident-involved drivers that were female, under 25yrs 6.9%
accident-involved drivers that were female, over 59yrs 2.0%
accident-involved drivers that were female, all ages 26.0%

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

* 'overtaking'is the single STATS19 category of 'overtaking a moving vehicle on its offside’
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Table 3a Rural Single Carriageway C and Unclassified roads
Page -
Accident Frequencies
Road:
Investigatory level category "o | i [eenoes| e [ceonoes| e |eonoes| e | ee o
(national) category below) category below) category below) category below)
accidents per 100km/year 8
non-junction accidents per 100km/year 6
junction accidents per 100 junctions/year (see note 1 below) 1
bend accidents per 100 bends/year (see note 1 below) 3
accidents per 10° veh-kms (all accident severities) 46
accidents per 10° veh-kms (fatal accidents) 0.9
accidents per 10° veh-kms (serious accidents) 10
accident severity ratio (ksi/total - see note 2 below) 0.24

note 1 : Estimated values; only valid for whole routes or areas

note 2: accident severity ratio= number of fatal and serious accidents/ total number of accidents

note 3 : % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

TRL Limited 53

PPR 026




VRU

VRU

Published Project Report Version: 1
Table 3b Rural Single Carriageway C and Unclassified roac Page -
Accidents by Type
Road:
Total number of accidents in 5 years on this road
no. of | % of % no. of | % of % no. of | % of % no. of | % of %
Investigatory level category eston feeten] o (e et o [Frcesicen s [Fessfent o s
(national) Lategory (local) | note) pategory (local) | note) fategory (local) | note) fategory (local)| note)
accidents that did involve at least one pedestrian 4.3%
accidents that did involve at least one child (age<16yrs) 10.6%
accidents that involved only one vehicle 37.1%
accidents that involved 3 or more vehicles 5.9%
accidents that occurred in fine weather on dry roads 53.3%
accidents that occurred on wet roads 38.9%
accidents that occurred on icy/snowy roads 7.4%
accidents that took place in daylight 70.9%
accidents that took place on unlit roads at night 23.3%
accidents that took place away (>20m) from junctions 71.9%
accidents that took place at or within 20m of a junction 28.1%
accidents that took place a private drive 5.1%
accidents that took place at T/Y junctions 15.8%
accidents that took place at a crossroad junction 4.2%

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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Table 3c Rural Single Carriageway C and Unclassified roads
Page -
Accident-involved vehicles
Road:
Total number of accident-involved vehicles in 5 years on this road
no. of % of % no. of % of % no. of % of % no. of % of %
Investigatory level category oo (veices] o | exces st ot | excessueices) ot | excessfenies) ot | exces
(national) category] (local) | note) Jcategory] (local) | note) |category] (local) | note) |category] (local) | note)
VRU |accident-involved vehicles that were pedal cycles 3.6%
VRU |accident-involved vehicles that were two-wheeled motor vehicles 6.1%
accident-involved vehicles that were light goods vehs (<3.5tonnes) 5.2%
accident-involved vehicles that were buses/coaches/heavy goods 4.9%
accident-involved vehicles that were 'parked’ 1.8%
accident-involved vehicles that were 'waiting to go ahead' 2.3%
accident-involved vehicles that were 'stopping’ 1.6%
accident-involved vehicles that were 'turning right' 6.4%
accident-involved vehicles that were 'waiting to turn right' 1.0%
accident-involved vehicles that were 'overtaking' * 2.6%
accident-involved vehicles that were 'going ahead on a bend' 38.1%
accident-involved vehicles that were 'going ahead other' 41.6%
accident-involved drivers that were male, under 25yrs 22.3%
accident-involved drivers that were male, over 59yrs 5.5%
accident-involved drivers that were male, all ages 70.1%
accident-involved drivers that were female, under 25yrs 7.0%
accident-involved drivers that were female, over 59yrs 1.8%
accident-involved drivers that were female, all ages 26.1%

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

* 'overtaking'is the single STATS19 category of 'overtaking a moving vehicle on its offside’
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Table 4a Motorways Page -
Accident Frequencies
Road:
: investigatory freq. % excess freq. % excess freq. % excess freq. % excess
Investlgatory level category level inthis | (see note 3] inthis |(see note 3] inthis ](see note 3] inthis |(see note 3
(national) category| below) category| below) | category] below) | category] below)
accidents per 100km/year 223
non-junction accidents per 100km/year 178
junction accidents per 100 junctions/year (see note 1 b4 277
accidents per 10° veh-kms (all accident severities) 10
accidents per 10° veh-kms (fatal accidents) 0.2
accidents per 10° veh-kms (serious accidents) 1
accident severity ratio (ksi/total - see note 2 below) 0.16

note 1 :

Estimated values; only valid for whole routes or areas

note 2 : accident severity ratio= number of fatal and serious accidents/ total number of accidents

note 3 : % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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Table 4b Motorways Page -
Accidents by Type
Road:
Total number of accidents in 5 years on this road
nq.of %of | % nq.of %of | % nq.of %of | % nq.of % of %
Investigatory level category gy eceny o Peseaent o Frees oo o [ o, s
(national) ] category| (local) | note) | category] (local) | note) | category] (local) | note) |category] (local) | note)

VRU |accidents that did involve at least one pedestrian 1.4%
VRU |accidents that did involve at least one child (age <16yrs) 7.5%

accidents that involved only one vehicle 25.0%

accidents that involved 3 or more vehicles 26.2%

accidents that occurred in fine weather on dry roads 65.3%

accidents that occurred on wet roads 31.6%

accidents that occurred on icy/snowy roads 2.7%

accidents that took place in daylight 72.5%

accidents that took place on unlit roads at night 12.9%

accidents that took place away (>20m) from junctions 78.5%

accidents that took place at or within 20m of a junction 21.5%

accidents that took place a slip road 10.3%

accidents that took place at a roundabout 9.2%

note : % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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VRU

VRU

Table 4c Motorways Page -
Accident-involved vehicles
Road:
Total number of accident-involved vehicles in 5 years on this road
no. of | % of % no. of | %of| % no. of | %of| % no. of | %of| %
Investigatory level category SrivAl i N ey i Wl i i i i Gl iy
(national) |lcategory| (local) | note) Jcategoryj(local)] note) Jcategory(local)] note) |category(local)] note)
accident-involved vehicles that were pedal cycles 0.07%
accident-involved vehicles that were two-wheeled motor vehicles 2.2%
accident-involved vehicles that were light goods vehs (<3.5tonnes) 6.1%
accident-involved vehicles that were buses/coaches/heavy goods 13.8%
accident-involved vehicles that were 'waiting to go ahead' 15.2%
accident-involved vehicles that were 'stopping’ 10.4%
accident-involved vehicles that were 'changing lane' 7.4%
accident-involved vehicles that were 'overtaking' * 3.8%
accident-involved vehicles that were 'going ahead on a bend' 2.6%
accident-involved vehicles that were 'going ahead other' 57.0%
accident-involved drivers that were male, under 25yrs 10.4%
accident-involved drivers that were male, over 59yrs 5.1%
accident-involved drivers that were male, all ages 75.0%
accident-involved drivers that were female, under 25yrs 4.7%
accident-involved drivers that were female, over 59yrs 0.9%
accident-involved drivers that were female, all ages 21.2%

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

* 'gvertaking' is the single STATS19 category of 'overtaking a moving vehicle on its offside'
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Table ba Rural Dual Carriageway A roads Page -
and carriageway type 'Roundabout’ on rural A roads
Accident Frequencies
Road:
: intervention freq. % excess freq. % excess freq. | % excess| freq. % excess
Intervention level category level in this | (see note 3| inthis ](see note 3| inthis |see note J inthis [(see note 3
(national) category| below) |category] below) | category] below) | category] below)
accidents per 100km/year 243
non-junction accidents per 100km/year 108
junction accidents per 100 junctions/year (see note 1 b4 170
accidents per 10° veh-kms (all accident severities) 24
accidents per 10° veh-kms (fatal accidents) 0.6
accidents per 10° veh-kms (serious accidents) 4
accident severity ratio (ksi/total - see note 2 below) 0.20

note 1 : Estimated values; only valid for whole routes or areas

note 2 : accident severity ratio= number of fatal and serious accidents/ total number of accidents

note 3 : % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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Table 5b Rural Dual Carriageway A roads Page -
and carriageway types 'Roundabout' and '1 way'
on rural A roads

Accidents by Type

Road:
Total number of accidents in 5 years on this road
no.of |%of] % no.of | %of] % no.of | %of] % no.of | %of] %
Intervention level category rEenen ecene o cesspeciiend o ecesspectend o ferces pecen ot frces:
(national) Jcategory](local)] note) |category|(local)] note) |category|(local)] note) | category](local)] note)
VRU |accidents that did involve at least one pedestrian 2.9%
VRU |accidents that did involve at least one child (age <16yrs) 7.4%
accidents that involved only one vehicle 25.2%
accidents that involved 3 or more vehicles 16.2%
accidents that occurred in fine weather on dry roads 61.7%
accidents that occurred on wet roads 34.5%
accidents that occurred on icy/snowy roads 3.5%
accidents that took place in daylight 71.8%
accidents that took place on unlit roads at night 10.1%
accidents that took place away (>20m) from junctions 44.5%
accidents that took place at or within 20m of a junction 55.5%
accidents that took place on a slip road 8.2%
accidents that took place at T/Y junctions 9.5%
accidents that took place at a roundabout 29.0%

note : % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%
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VRU

VRU

Table 5¢ Rural Dual Carriageway A roads Page -
and carriageway types 'Roundabout' and '1 way'
on rural A roads
Accident-involved vehicles
Road:
Total number of accident-involved vehicles in 5 years on this road
no.lof %ofl % no.'of %of| % no.'of %of | % no.lof %of | %
investigatory level category o enieq ot Prcesgience s el e s e e o e
(national) |categonf(local)] note) Jcategory(local)] note) Jcategory(local)] note) Jcategory(local)] note)
accident-involved vehicles that were pedal cycles 2.3%
accident-involved vehicles that were two-wheeled motor vehicles 5.1%
accident-involved vehicles that were light goods vehs (<3.5tonnes) 5.1%
accident-involved vehicles that were buses/coaches/heavy goods 8.7%
accident-involved vehicles that were 'waiting to go ahead' 12.5%
accident-involved vehicles that were 'stopping’ 7.4%
accident-involved vehicles that were 'changing lane' 4.8%
accident-involved vehicles that were 'turning right' 5.2%
accident-involved vehicles that were 'turning left' 2.4%
accident-involved vehicles that were 'overtaking' * 3.6%
accident-involved vehicles that were 'going ahead on a bend' 5.1%
accident-involved vehicles that were 'going ahead other' 52.3%
accident-involved drivers that were male, under 25yrs 12.8%
accident-involved drivers that were male, over 59yrs 6.5%
accident-involved drivers that were male, all ages 70.6%
accident-involved drivers that were female, under 25yrs 6.0%
accident-involved drivers that were female, over 59yrs 1.6%
accident-involved drivers that were female, all ages 25.9%

note: % excess=((value in (local) column - value in (national) column)/value in (national) column) x100%

* ‘'overtaking'is the single STATS19 category of 'overtaking a moving vehicle on its offside’
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APPENDIX D: STATISTICAL TESTS
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The RoSPA Road Safety Engineering Manua (RoSPA, 1995) Section 4.4 has worked examples of
some statistical techniques which can be used to identify whether accident problems have 'statistical
significance'. There are also statistical tests (including the 't' test, XZ test etc) in Appendix B of A
Road Safety Good Practice Guide (DTLR, 2001). A test to establish whether two proportions are
statistically significantly different from each other is given below.

Statistical test for comparing proportions

This test is used to determine whether proportions (of accident types, or of any other characteristic)
in a Study area are significantly different from the proportion in a Control area. The null-
hypothesis tested is that the proportion from the sample is the same as the proportion from the
Control, and the test tells us if we can reject this hypothesis.

There are two situations to consider, firstly where the Study areais not contained within the Control
area and secondly where it is within the Control area.

Suppose that we are interested in the proportion of al accidents that involve serious injury within a
Study area as compared to a Control area. We test the hypothesis that the proportions are the same.
If the number of all accidentsin the Study areais ns and in the Control areais n., and we observe mg
serious accidents in the Study area and m. in the Control area, then:

1. Study area not within Control area

The proportion of accidentsin the Sudy areathat are seriousis given by: ps=ms/ ng,

and the proportion in the Control areaby: pc.=mc/ ne

and the overall proportion in the Total area (both Study and Control areas) by:
p=(ms+mc)/(ns+nc)

Thetest statistic ‘t’ is calculated by: )
t= (ps—pc)/ (P(L-p) (Uns+ LUne))*

with (ns + nc —2) degrees of freedom.

If the degrees of freedom are greater than 120, and t is greater than 1.96 then we can be 95% sure
that the two proportions are from different popul ations.

If the degrees of freedom are less than 120 then it is necessary to look up the value of t in at table.
These can be found in the back of A Road Safety Good Practice Guide (DTLR, 2001) or most
statistical hand books.

2. Study area within Control area

Suppose the Study area is a local authority area and national data are being used as a Control.
Then, for the purposes of this test, the Study accidents need to be excluded from the Control and the
numbers of accidents in the Control area is calculated as 'the Total (national) accidents - Sudy
accidents.
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The proportion of accidentsin the Sudy areathat are seriousis given by: ps=ms/ ng
and the proportion in the Control areaby:  pc= (Mc.ms) / (NN

and the overall proportion in the Total area by:
p=mc/ne

Thetest statistic ‘t’ is calculated by:
t=(ps—pc)/ (p(1-p) (Vns+ L(nc - ns)))l/z

with (n. —2) degrees of freedom.

If the degrees of freedom are greater than 120, and t is greater than 1.96 then we can be 95% sure
that the two proportions are from different populations. (If n. is large compared to ns, then we can
ignore the fact that the Study areais within the national area and use method 1).

If the degrees of freedom are less than 120 then it is necessary to look up the value of t in at table.
These can be found in the back of A Road Safety Good Practice Guide (DTLR, 2001) or most
statistical hand books.

Example:
Suppose that we are interested in whether the proportion of accidents on rural roads that are at

junctions in the Study area is different from the proportion nationally. Then consider the following
(fictitious) data-

Rural junction All Rural Proportion at
accidents accidents junctions
Total accidents nationally 32,000 80,000 0.400
Sudy area 3200 7750 0.4129

Since the study area (local) lies within the control area (national), approach 2 is the appropriate test.
The null-hypothesis is that the proportion of rural accidents that are at junctions in the Study areais
the same as the proportion of rural accidents elsewhere in the country that are at junctions.

The proportion in the Study areais given by: ps = 3200/7750=0.4129
and the proportion in the Control areaby:  p. = (32,000-3200)/(80,000-7750)=0.3986
and the overall proportion in the Total areaby: p = 32,000/80,000=0.400

Thetest statistic ‘t’ is calculated by:

t = (0.4129-0.3986)/(0.4* (1-0.4)* (1/7750+1/(80,000-7750)))"2
=244
with (80,000-2) i.e. 79,998 degrees of freedom

So since the number of degrees of freedom is greater than 120 and t is greater than 1.96, we can be
at least 95% sure that the proportion of accidents at junctions in our rural study areais greater than
the proportion at junctions on other rura roads. Therefore we would recommend that further
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investigations are carried out to try and explain this result (see Barker et a (1999) for a more
detailed explanation of how to interpret the result).
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APPENDI X E: STATSI19 DATA ISSUES
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The nationally collected accident database STATS19 contains objective information about injury
road accidents. A sample form can be found in the back of Road casualtiesin Great Britain 2002:
Annual report (DfT, 2002). The document that accompanies the STATS19 form is STATS20
(DETR, 2000). STATS20 gives advice on the meaning of certain aspects of the form. The
following points may also assist in any accident analysis:

e Many villages have 30miles/h or 40 miles'h speed limits’. They are therefore classified as urban
even if the surrounding roads are rural and the land is predominantly not built on. Consequently,
it isnot possibleto easily identify such localities from accident data, except with the use of
maps.

¢ The'road type' (was 'carriageway type') variablein STATS19 does not include the categories
‘roundabout’ and 'one way street’ as either single- or dua-carriageways. The two together
account for approximately 10% of all accidents so care should be taken to account for themin
analyses that consider single- and dual-carriageways separately.®

* Thereisno specific definition of abend or the severity of abend. Thisis because in terms of
safety many factors are important, including the type of approach, camber, superelevation,
radius, transition, road surface, aspect, verge width, gradient etc. Therefore, itisup tothe
discretion of the reporting officer asto how the accident is classified. In addition, as abend
featureis only specified as a category in the 'vehicle manoeuvre' variable, the vehiclesin an
accident that occurs at a junction on a bend may be recorded according to ajunction or a bend-
related manoeuvre.

 Horsesare now included as avehicle type on the STATS19 form®.

* A complex devolved casudty reporting system such asthat operated in Britain will never
produce perfect results and while very few, if any, fatalities do not become known to the police,
there is evidence that an appreciable proportion of non-fatal injuries are not reported to the
police.

* Thereissome evidence that the precise location given for an accident is often inaccurate. It may
be hard to ascertain precisely where the accident occurred, with respect to where the vehicles
cameto ahalt, particularly in the case of a high speed accident. In addition, the Police will not
always attend the accident scene immediately after the accident.

" Government policy is now that speed limitsin all villages should be 30mile/h (DETR, 2000b)

® The convention adopted in the casualty analyses in this manual is to combine these data with dual-carriageway data
for motorway and A-road accidents and to combine them with single-carriageway data for accidents on lower class
roads.

° In 1999, 181 horse rider casualties were reported, 2 of whom were fatally injured. 40% of casualties occurred on
urban roads; 60% on rural roads (DETR, 2000a). It is not known how many horses were injured or involved in road
accidents where the rider was uninjured.
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APPENDIX F: RURAL ACCIDENTS INVOLVING VULNERABLE ROAD
USERS
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Vulnerable Road Users (VRUS) are defined as pedestrians, peda cyclists, Two Wheeled Motor Vehicle
(TWMV) riders, or child casualties (age <16years).

Table F1 below gives some overall percentages for the VRU groups derived from STATS19 accident data.
These are the investigatory levels to be used to identify over-represented groups, which should be studied in
greater depth using tables F2 - 5ab. Note the advice and words of caution about the use of investigatory
levels given in chapters 1 and 4 of this guide.

TableF1: Investigatory levelsrelating to Vulnerable Road User accidentson rural roads

Rural roads (speed limit > 50miles/h) Road classand carriageway type
Dual-carriageway Single-carriageway All

M/way A All dual A B C/Uncl | Allsingle | All rura
% of al rural Pedestrian injury 14 29 24 32 34 43 36 32
accidentsthat
involved a least one: | Injury of achild (age <16 yrs) 75 74 74 9.1 9.0 10.6 9.6 9.0
% of all rural TWMVs 22 51 39 55 6.8 6.1 59 52
accident-involved
vehidesthat were: Pedal cycles 01 23 14 17 2.7 36 24 21
% of al rurd | Children (age<16 yrs) 7.0 70 7.0 7.8 8.0 9.6 83 79
casudltiesthat were:
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rural single c/w

rural dual c/w

Table F2a Aroads |Broads | C+Uncl [Motorway |A roads
pedestrians roads
all accidents that involved a pedestrian as a percentage of all accidents on this road class 3% 3% 4% 1% 3%
all vehicles involved in an accident with a pedestrian as a percentage of all vehicles involved in accidents on this road 2% 2% 3% 1% 2%
all pedestrian casualties as a percentage of all casualties on this road class 2% 2% 3% 1% 2%
all pedestrian fatalities as a percentage of all pedestrian casualties on this road class 13% 7% 4% 23% 18%
casualty severity ratio * 0.50 0.41 0.35 0.60 0.55
number of pedestrian casualties ** 737 284 531 112 371
Table F2b Aroads |Broads | C+Uncl [Motorway |A roads
pedestrians roads
all pedestrian accidents and that were: at night -not lit 28% 28% 24% 28% 15%
as a percentage of all pedestrian accidents on this road class wet road 31% 30% 29% 26% 31%
not at junctions 73% 74% 80% 77% 61%
T/Y junctions 17% 16% 13% 2% 9%
slip road junctions 1% 1% 15% 10%
roundabouts 1% 2% 0% 4% 11%
all vehicles involved in a pedestrian accident that were: on a bend 8% 11% 12% 3%
as a percentage of all vehicles involved in pedestrian accidents on this road class |parked 7% 8% 8% 24% 10%
on/entering/leaving hard shoulder 19%
HGVs 6% 4% 3% 27% 10%
all pedestrians involved in an accident that were: crossing road (not on crossing) 46% 38% 32% 27% A7%
as a percentage of all pedestrian accidents on this road class in road (not crossing) 28% 36% 43% 43% 23%

* casualty severity ratio= number of casualties KSI/ total number of casualties

** average of 1994 and 1995
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rural single c/w rural dual c/w
Table F3a Aroads |Broads | C+Uncl |MotorwgA roads
children (<16) roads

all accidents that involved a child as a percentage of all accidents on this road class 9% 9% 11% 8% 8%
all vehicles involved in an accident with a child as a percentage of all vehicles involved in accidents on this road 5% 5% 6% 4% 4%
all child casualties as a percentage of all casualties on this road class 8% 8% 10% 7% 7%
all child fatalities as a percentage of all child casualties on this road class 2% 1% 1% 1% 2%
casualty severity ratio * 0.17 0.17 0.16 0.10 0.13

Table F3b Aroads |Broads | C+Uncl |MotorwgA roads

children (<16) roads

all casualties who were children and pedal cyclists as a percentage of all child casualties on this road class 5% 9% 13% 0% 4%
casualty severity ratio 0.28 0.29 0.29 0.32
all casualties who were children and pedestrians as a percentage of all child casualties on this road class 6% 7% 9% 1% 6%
casualty severity ratio 0.49 0.45 0.34 0.89 0.55
number of child casualties** 2773 981 1676 823 1239
all accidents that involved a child and that were: not at junctions 55% 58% 71% 83% 49%
as a percentage of all child accidents on this road class T/Y junctions 24% 21% 16% 0% 11%
roundabouts 1% 3% 0% 7% 22%
slip road junctions 1% 0% 0% 9% 8%
all vehicles involved in a child accident that were: on a bend | 13% 25% 28% 4%
as a percentage of all vehicles involved in child accidents on this road class |[turning right /waiting to turn righf ~ 17% 12% 9% 0% 7%
waiting to go ahead /stopping |  12% 6% 4% 28% 22%

* casualty severity ratio= humber of casualties KSI/ total number of casualties

** average of 1994 and 1995
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rural single c/w

rural dual c/w

Table F4a Aroads |Broads | C+Uncl |MotorwdA roads
pedal cyclists roads
all accidents that involved a pedal cyclist as a percentage of all accidents on this road class 3% 5% 6% 0.2% 5%
all vehicles involved in an accident with a pedal cyclist as a percentage of all vehicles involved in accidents on this road 3% 5% 6% 0.2% 5%
all pedal cyclists involved in an accident as a percentage of all vehicles involved in accidents on this road class 2% 3% 4% 0.1% 2%
all casualties on pedal cycles involved in an accident as a percentage of all casualties on this road class 2% 3% 4% 0.1% 3%
all fatalities on pedal cycles involved in an accident as a percentage of all pedal cycle casualties on this road class 5% 2% 2% 5% 6%
casualty severity ratio * 0.32 0.30 0.34 0.14 0.32
number of pedal cycle casualties** 694 373 677 11 542
Table F4b Aroads |Broads | C+Uncl |MotorwgA roads
pedal cyclists roads
all accidents that involved a pedal cyclist and that were: at night -not lit 11% 11% 9% 6%
as a percentage of all pedal cyclist accidents on this road class wet road 24% 25% 19% 26%
not at junctions 56% 52% 64% 30%
T/Y junctions 26% 21% 21% 8%
slip roads junctions 11%
private drive junctions 7% 8% 9% 2%
roundabouts 1% 10% 0% 44%
all pedal cyclists involved in an accident that were: on a bend 6% 11% 19% 5%
as a percentage of all pedal cyclists involved in accidents on this road class |changing lane 3% 2% 2% 5%
right turn/wait turn right 14% 13% 11% 7%
all other vehicles involved in a pedal cycle accident that were: right turn/wait turn right 12% 11% 8% 6%
as a percentage of all other vehicles involved in accidents on this road class |overtaking 23% 24% 16% 11%
on a bend 5% 7% 20% 3%
changing lane 7%
HGV 9% 5% 3% 8%
LGV 6% 7% 7% 7%

* casualty severity ratio= number of casualties KSI/ total number of casualties

** average of 1994 and 1995
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rural single c/w rural dual c/w
Table F5a Aroads |Broads | C+Uncl |MotorwdA roads
Two Wheeled Motor Vehicles (TWMV) roads
all accidents that involved a TWMV as a percentage of all accidents on this road class 11% 12% 10% 5% 10%
all vehicles involved in an accident with a TWMV as a percentage of all vehicles involved in accidents onthisroadq ~ 10% 12% 10% 4% 7%
all TWMVs involved in an accident as a percentage of all vehicles involved in accidents on this road class 5% 7% 6% 2% 5%
all casualties on TWMVs involved in an accident as a percentage of all casualties on this road class 7% 8% 7% 3% 7%
all fatalities on TWMVs involved in an accident as a percentage of all TWMV casualties on this road class 5% 4% 4% 3% 3%
casualty severity ratio * 0.45 0.44 041 0.31 0.31
number of TWMV casualties™ 2472 939 1230 371 1241
Table F5b Aroads |Broads | C+Uncl |MotorwdA roads
Two Wheeled Motor Vehicles (TWMV) roads
all accidents that involved a TWMV and that were : at night -not lit 10% 13% 14% 6% 5%
as a percentage of all TWMV accidents on this road class wet road 20% 21% 22% 25% 23%
not at junctions 52% 54% 67% 75% 34%
T/Y juncs 26% 23% 19% 2% 8%
private drive junctions 11% 9% 9% 0% 1%
slip road junctions 1% 11% 7%
roundabouts 1% 5% 11% 45%
all TWMVs involved in an accident that were: overtaking 19% 10% 6% 8% 8%
as a percentage of all TWMVs vehicles involved in accidents on this road class |on a bend 29% 39% 43% 8% 11%
all single vehicle TWMV accidents as a percentage of all TWMV accidents on this road class | 2% | 36% 34% | 39% | 32%

* casualty severity ratio= number of casualties KSI/ total number of casualties

** average of 1994 and 1995

TRL Limited 73 PPR 026




Published Project Report Version: 1

APPENDIX G: ARRIL USERGUIDE

TRL Limited i PPR 026



Published Project Report

ARRIL User Guide

Program Operation




Published Project Report Version: 1

Contents

ARRIL USERGUIDE ...ttt sttt st st a et nae b nreens [

8 0o [T o o SR 2

LT A Lo IS = T 1= o [ R 5
INSLAHTING ARRIL ..o 5
RUNNING ARRIL ...ttt st e s neenree s 6
HEID FIlE et 6
Program lHMITALIONS.........cocieiieciece et sr e re e s reenree s 6
D= 1 a1 o] 1SS 7
EXAMPIE T 7

USING ARRIL - PArt ONE......ccueiiiiiiiiesiesie ettt st 8
Producing acCident SUMMAITES. ........cccvieiieeiie e eiree e esreeste st sr e sreesneennee s 8
Step 1- Load STATS 19 datafile.......coeeeeeeieeeeeeee e 10
Step 2 - OPtioN SEIECHION.......eeiiieiiecee e ere e 10

Option 1- Compare two data sets 10
Option 2 - Specify rura roads in database for investigation 11

Step 3 - Define SUMMArY file.......oeeee e 14
Step 4 - SPeCITY IMEPENTOU.......cccieeieecee e e 14
SEEP 5 - CAlCUIALE.......eeeeeeeeee et 14

8. USING ARRIL - Part TWO ...cooiiiccie ettt st 15
I mporting the summary file into the relevant spreadsheet ..., 15
Comparing individual roadsto the national investigatory levels.............c.......... 16
Comparing two areas with each other and to the national investigatory levels...18

0. REFEN BNCES....ceee bbbt st a et b e bt nas 19

User Guide ARRIL v1.0
TRL Limited i PPR 026




Published Project Report

INTRODUCTION

ARRIL stands for ‘ Analysis of Rural Road Investigation Levels'.
It is a companion to ‘Accident Analysis on Rural Roads — A
Technical Guide'. Before using ARRIL you should be familiar
with the principles described in the Technical Guide.

ARRIL is designed to automate much of the process presented in
Appendix B of the Technical Guide.

ARRIL processes road accident data files and produces
summaries of accident and casualty rates on the rura roads
covered by the accident data. These summaries can then be
imported into specialy designed Excel spreadsheets (provided
with the package) which automatically indicate how accident
rates on those rural roads differ from the national norm. This
enables you to quickly identify roads or areas where more
detailed investigation of accident levels may be required.

ARRIL works with road accident data files where each record is
presented in a standard format. Thisis the format used to export
local road accident data to the national database at the
Department for Transport. A definition of this format is
presented in “Road Accident Data — GB: Variables and Values
and Export Record Layouts’ (DETR, 2001). You can extract
records in this format from accident recording packages such as
the Microcomputer Accident Analysis programme (MAAP for
Windows, 2000) developed by TRL and analyse them quickly
with ARRIL.

ARRIL can perform two different types of analysis. It can
produce summaries of accident and casualty rates for individual
rural roads within and area. Alternatively it can compare rural
road accidents in one data file with those in another. These files
may contain data from the same area obtained over two different
time periods (perhaps ‘before’ and ‘after’ an area wide treatment
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has been implemented), or may contain data from two separate
areas (with one area acting as a control for the other).

In al of the above cases the summaries can be imported into
gpecialy written Excel spreadsheets (See “Using ARRIL Part
Two”). These contain tables that flag those categories of
accident or casualty where the local value exceeds the national
investigatory level.

It is important to remember that this accident anaysis only
provides an indication of where problems may lie. Further
investigation will be necessary to identify specific problems.
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ARRIL: Overview of Program

ARRIL is designed so that the user needs no knowledge of
computer programming to run the program.

ARRIL has two main sections:

Part 1 - guides you through five steps to generating an accident
data summary file of accident statistics. These include
specifying the accident data to be analysed and selecting the
type of analysisto be performed.

Part 2 - guides you through taking the contents of the accident
summary data and importing it into spreadsheets where they are
compared to pre-defined national data. The spreadsheet flags
those areas where the local data significantly exceeds the
national data and where further investigation may be necessary.

User Guide ARRIL v1.0
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GETTING STARTED

Installing ARRIL

If ARRIL is supplied on a CD, the procedure for installing the
package, on a computer running WindowsXP is as follows:-

(i) Insert the ARRIL CD into your computer’s compact disc
drive.

(if) Browse to your CD drive through the “My Computer”
icon. Double click the file “Setup.exe” This will start the
ARRIL installation program.

(iii) Follow the instructions on the screen.

During the installation procedure, you have the opportunity to
change the directory, in which the main executable files will be
installed. The default directory in which ARRIL will be installed
is ‘C:\PROGRAM FILES\ARRILY'. The installation also copies
an example data file for the program, called ‘ Rural .txt’.

ARRIL can beinstalled on older generations of Windows such as
Windows 3.1 and Windows 95. At step (ii) you should run the
file“Setup.exe” from the CD.

ARRIL can also be installed on Windows98 and WindowsNT.
Please note it is important that you select an appropriate default
printer for your computer, so that the results can be printed in
the correct format.

If ARRIL is obtained from aweb page, ssmply copy the filesto a
suitable directory on your hard drive for example,
‘C:\\PROGRAM FILES\ARRILY

*Windows is a trademark of the Microsoft Corporation.
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Running ARRIL

If installed with Windows XP, Windows95, 98 or NT, the set-up
procedure will have created a shortcut, so that ARRIL can be
started by simply clicking the Start button, selecting ‘ Programs’,
‘ARRIL’ then ‘ARRIL’ again. Alternatively, use Windows
Explorer or the ‘My Computer’ window, to find the executable
file*ARRIL1.exe’ in the directory in which ARRIL was installed
and then double click onit.

If installed with an older generation of Windows then ARRIL
can be started by using the ‘ Program Manager’ to select the file
‘ARRIL.ex€ inthe relevant directory and running it.

Help File

ARRIL is not supplied with a help file. All information
pertaining to the program is included in this document.

Program limitations

ARRIL uses accident data files as input. It follows that
information in these files should be as accurate as possible. The
program assumes a certain level of quality for the data and may
not work correctly if some information is missing.

ARRIL contains various error checking routines. It will not
proceed with its calculations if any record is missing date (Y ear,
Month, Day) information.

Users should also note the following:

Thefirst line of the file must be an attendant circumstance
record. These begin “000011” or “000015”. (ARRIL will accept
four blanks rather than zeros.)

User Guide ARRIL v1.0
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ARRIL can only process onefile at atime which contains al the
attendant circumstance, vehicle and casualty records. If a user
has this information in three separate files, these must be merged
into one. (Note: the merged file can have the attendant
circumstance, vehicle and casualty recordsin any order aslong
asthefirst record is an attendant circumstance record.)

In carrying out its calculations, ARRIL effectively ignores
accidents where the carriageway type is entered as “unknown”.

ARRIL will only produce statistics on files which contain at least
2 years of data.

ARRIL only analyses accidents where the speed limit is greater
than 40 mph.

Definitions

Accident data file— A file containing STATS19 road accident
data conforming to the STATS21 data format.

Specification file — A file which contains information which is
entered by the user. Thisfile also defines which rural roads you
want to include in your analysis.

Summary file— A file generated by ARRIL which can be
subsequently imported into an excel spreadsheet for subsequent
analysis.

Examplefile

An example Accident data file “Rural.txt” has been supplied
with the package. This file can be used to demonstrate most of
the features of ARRIL.
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USING ARRIL - PART ONE

Producing accident summaries

A flow-chart showing the operation of ARRIL is shown below:

Stage 2

Start Program

Load Accident
data file

Comparing

two Area?

Use Existing
Specification
File?

P file

Load 2nd Accident data

Load exsiting
Specification file

Generate empty Spec file with
road data extracted from

Accident data file

Add/Edit information in |
Specifiction file

Save
Specification file

Define name of
Output file

data will be exracted

Define the dates
between which the

___________________ P

Extract data and
write it to
Summary file

End Program
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Start the ARRIL program.

Following the brief appearance of a title screen, the program will
display the main input screen.

Load STATS data file |

Comparetiwo data s=ts M)
Loigd Sechnd STATS dat e |
51‘-3 p 2 Selectopiion —— |
Spaciy ural 1oads m database lor mastigation I
[dzer edit exlshng speothoation lile ]
Gererate new speolication fie ]
= =t =2 =
“Jt"' p 9 Dieline oorpul e Liefife

125 TATE1 A data te 2nd STES T3 data:hile

Sf@p Z'.l, S oty e period I— Stait I— e
I Erid I Erd [Egnfim

e AL

1]

51_'-3 p 5 Calculate stabishcs Calcufste }

Bzl I MHew I E uit

This guides you through the five steps which lead to the generation
of aSummary file.
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Step 1 - Load STATS 19 data file

Click on 'Load' and then browse to the Accident data file you want
to analyse.

(Note: If you want to compare two areas (Option 1 below) choose
either of the two files — it does not matter which one is chosen first
at this stage. The data associated with this Accident data file will
be designated ‘AREA A’)

Select the file and click on 'Open’. ARRIL automatically checks that
the file contains STATS 19 data formatted in accordance with
STATS 21. If it is not in the correct format you will be asked to
choose another file or exit the program.

When you have chosen a valid Accident data file ARRIL will
move automatically to Step 2.

Step 2 - Option selection

At Step 2 you must choose what sort of analysis you want to
perform. You can either compare two sets of data or you can
specify which roads you want to include in an analysis of individual
roads from within an area.

Option 1- Compare two data sets

The first option allows you to compare data from two separate areas
or two different time periods. The data for the two areas (or time
periods) will need to be in two separate Accident data files.

Click on the box next to 'Compare two data sets' and then click on
'‘Load second STATS 19 data file. Browse to the Accident data
file containing the second set of data to be compared, select it and
click on Open. ARRIL will warn you if the file is not in the correct
format or if you try to compare an Accident data file with itself.
Datafrom thisfile will be designated as coming from ‘AREA B’.

Once thisis done ARRIL movesto Step 3.

User Guide ARRIL v1.0
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Option 2 - Specify rural roadsin database for investigation

In order to alow the analysis of rural road accidents within an area
it isnecessary to utilise a Specification file.

The Specification file serves two purposes. Firstly, it alows you to
specify which roads in the database are to be analysed. Secondly, it
allows you enter additional information which cannot be extracted
from the Accident data file, but is required by the analysis.

Thefirst time an Accident data fileis analysed you will need to
generate a new specification file. On subsequent occasions you can
choose to use/edit an existing Specification file or generate a
completely new one.

Select the ‘Generate New Specification file' button to generate a
new Specification file. At this point ARRIL analyses the Accident
data file and identifies roads within the file where rural accidents
have occurred. This information is then displayed on a form called
“Road List”:

Foad 5Sec Type Len Junc Bend AADT Eastings HNorthings Seslect
Ad231 1 Dual - -
Ad4050 2 Single - -
BdZeh 3 Single - -
Biz2ek 4 Dual - -
Mooo4 5 Dual - -
Ad231 & Single - —
A4050 7 Dual - -
A(MI0048 g Dual - -
C4233 9 Single - -
THCL 10 Single - -
S A Aidld new road I Select Highlighed Road for Calculation J Save I
highlighted road Split Highlighted road I Beselect all raads for calculahon J Save A I
Sehctﬁ"furcdcuhﬁunl HeMbveh@hﬁgmadroadl DesdactMgH@hedHDadfurEahuhﬁunJ Continus I

Each road is divided into single or dual-carriageway sections. If a
road has both single and dual-carriageway sections (with rura
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accidents) it appears twice in the list. Otherwise it will only appear
once. Note: Unclassified roads (UNCL) are grouped together.

In order to calculate accident rates further, information about the
characteristics of aroad section must be added to the Specification
file. These are the length of the section, the numbers of junctions
and bends and the Annual Average Daily Traffic. (Note: For a dual
carriageway or motorway, you are not required to enter the number
of bends.)

Highlight the appropriate road then click on 'Add information to
highlighted road' or double-click on a road. A new form “Road
Data’ is displayed as shown below:

Section Number 1;;
Foad Clazsitication and Mumber ]Ei _-_I ]4,?.‘;.5
Fioad Type I Single _._I

Lenath of Boad [metrez] ]
bin 100" M ax 1000000

Murmber of Junctions: ]
bin 0 2w 1000

Mumber of Bends ]
bl 0 bz 1000

AADT Floiw ]
hin 100 Max- 200000

15430["]
Upper
Marthing
SixFigure
Corordinates Caricsl
12320["]
Lower (] 4
Marthing 132000 ]32EEIEIEI
Lawwer | ipper
E azting Eazting

Y ou can then type in the relevant values for link length etc.

A road can be truncated by adding grid references. This is useful
when you are only interested in part of aroad. Enter the 6-figure
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grid references into the boxes as shown above. Use the Cancel
button to leave this form without saving any changes. Use the OK
button to leave the form and save the changes.

If you are interested in looking at separate sections of aroad it can
be split into two or more parts. To split a road, highlight it in the
“Road list” form. Then click on 'Split highlighted road' button.
This will create a new entry in the road list identical to the one you
chose to split. You can then add or change road information
separately for each entry.

TIP!

Make sure that the entire road section you are interested
in is within the box defined by the grid references, not
just the end points.

Roads can be added to or deleted from the specification file using
the appropriate buttons. New roads are added at the bottom of the
road list. Once you have created the road add the details by
choosing 'Add information to highlighted road'.

Roads can also be selected or de-selected for calculation. By de-
selecting a road rather than deleting it you can quickly re-introduce
it into the analysis later on.

When you have finished making changes to the Specification file
click on 'Continue’. Y ou will be asked whether you wish to save the
changes. At this point, you can either overwrite an existing file or
create a new one.
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Step 3 - Define Summary file

The Summary file contains the accident data summaries that will be
imported into the specially designed Excel spreadsheets. Click on
'‘Define’ and then browse to the folder where you want to store the
output. Enter afile name and click on 'Save'.

Step 4 - Specify time period

You will need to specify the time period covered by the Accident
data file(s) in order to calculate accident rates.

ARRIL automatically identifies the earliest and latest rural accident
record with the database(s). These dates are displayed on the form
under Step 4 along with the time period between these dates.

You are alowed to alter the dates. For example, if the earliest
accident occurred on January 3™ but you know that the file contains
data for a calendar year, you are permitted to change the date to
January 1%, Care must be exercised when using this feature to
ensure the correct time period is entered.

Once the time periods are correct click the 'Confirm' button.

Note: ARRIL will only accept time periods of at least two years
duration.

Step 5 - Calculate

To generate the Summary file click on the ‘Caculate’ button.
ARRIL will let you know when the calculations have been
completed and the summary file has been generated.

User Guide ARRIL v1.0
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USING ARRIL - PART TWO

I mporting the summary file into the relevant spreadsheet

In order to generate the investigatory level statistics it is necessary
to import the summary file (generated under Part One) into a
specialy designed Excel workbook.

ARRIL is supplied with four Excel workbooks, one for each type of
anaysis:

DualArril.xls is used to compare the data for individual motorways
and dual-carriageway roads within an area with the nationa
investigatory levels.

SingleArril.xls compares the data for individual single-carriageway
roads within an areawith the national intervention levels.

Compare2AreasDual .xIs compares the data for motorways and
dual-carriageway roads for two areas against each other and with
the national investigatory levels.

Compare2AreasSinglexls compares the data for single
carriageway roads for two areas against each other and the national
intervention levels.

User Guide ARRIL v1.0
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Comparing individual roads to the national
Investigatory levels

The two workbooks DualArril.xIs and SingleArril.xls allow you to
compare individual roads within an area with the nationa
investigatory levels. Each workbook contains three sets of sheets:
one set deds with accident frequencies, another with accident
involved vehicles and the last with casualties. (These are in
substance the same as those presented in Appendix C of the main
guide).

There are separate sheets for each class of carriageway. The dual-
carriageway workbook contains sheets dealing with motorways and
dual-carriageway A-roads. The single-carriageway workbook
contains sheets for single-carriageway A-roads, B-roads, and C- and
Unclassified Roads.

If the Summary file contains information on dual-carriageway and
single-carriageway accidents, you will need to wuse both
spreadsheets. The following instructions apply to both the
DualArril xIs and SingleArril.xls workbooks.

Open the relevant workbook. The workbook should open on the
‘Data’ worksheet. If it does not, you will need to click on the
‘Data’ tab at the bottom of the work book.

The ‘data’ worksheet contains two buttons. The ‘Clear data from
worksheet’ button clears the results of any previous analysis.
(Therefore, it isimportant that you save the worksheet to a different
file name if you do not want to overwrite existing results.)

The “Import data from summary file” button is used to import the
datafrom the Summary file. When this button is clicked the user is
invited to enter the name of a Summary file. By default you will
only be able to see files with the .out extension. When you open the
file the data is automatically imported into the workbook and
entered into the relevant worksheets.
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You can then view the worksheets to identify where the accident
level on an individual road exceeds the national investigation level.
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Comparing two areas with each other and to the national investigatory
levels

The two workbooks Compare2AreasDual .xIs and
Compare2AreasSinglexls allow you to compare two areas with
each other and with the national investigatory levels. Each
workbook contains three sets of sheets: one set deals with accident
frequencies, another with accident involved vehicles and the last
with casualties.

There are separate sheets for each class of road. The dual-
carriageway workbook contains sheets dealing with motorways and
A-roads. The single-carriageway workbook contains sheets for A-
roads, B-roads, and C- and Unclassified Roads.

Choose whether you are interested in dual-carriageway or single-
carriageway roads and then open the relevant workbook. The
workbook should open on the data worksheet. Click the button to
import data from an output file. Browse to the file that was
previously created by ARRIL. By default you will only be able to
see files with the .out extension. When you click on open the fileis
automatically imported into the workbook and entered into the
relevant worksheets.

You can then view the worksheets to identify areas where detailed
accident investigation may be required. Where the accident level on
an individual road exceeds the national intervention level, a value
for the excess is shown. If the difference is statistically significant
the figure is marked with either one or two stars.

* denotes aresult that is significant at the 5% level

** denotes aresult that is significant at the 1% level
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