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Summary of a Project Group Report

For some time now, a growing interest has been shown - particu-~
larly in discussions between international experts - in the
investigation of the situation-specific likelihood of dangerous
situations developing into ones where damage or injury occurs.
The obvious need for additional measures for the short-term
assessment of situation-related safety in road traffic led

the Federal Highway Research Institute to form a project group
with the task of assessing the state of research in this

field and of drawing up recommendations for future investi-
gations. The individual tasks of the group were as follows:

- Development of situation-related research which pays special
attention to the interaction between data relating to traffic
and the traffic environment on the one hand and behaviour
on the other.

- Description of situation-related non-accident measures.

~ The possible use of these measures when diagnosing danger
and monitoring effectiveness.

- Recommendation of suitable subjects for research and the
development of relevant projects.




THE TERM "SAFETY"

When dealing with the tasks, it became necessary to examine
the term "safety in road traffic". The result has been an
outlining of the general conditions for danger and safety.
Accordingly, non-accident safety measures can involve the
recording of the various forms of dangers, the people or
objeets exposed to danger, dangerous conditions and concrete
risks, These measures may either be derived from the infra-
structure, traffic or vehicles, or may be connected with
behavioural aspects, e.g. intended or anticipatory behaviour
in traffic or even acceptance and feeling of safety,

THE TERM "SITUATION"

Since these measures are intended to be used for assessing

the safety of specific traffiec situations, it is important

to describe and discuss the term "situation" and the approaches
derived from this term before proceeding any further with

the gquestion in hand. It was concluded that a "situation®
represents more than simply a momentary recording of events

in traffic using measures describing the traffic facilities
and the environment. Rather, it also incorporates information
on the behaviour of the road user and the attendant informal
rules of behaviour. In general, theoretical approaches which
deal with the term "situation" include in their investigations
the complexity of conditions and the related factors under
which action takes place. Thus, in this respect, they clearly
differ from approaches in which individual components are
analysed. "Behaviour setting" is proving to be a
useful and promising integral concept for the use of non-

accident measures within a model.




SITUATIONAL FEATURES OF EVENTS IN TRAFFIC AS INDICATORS
OF DANGER

The evaluation of safety using situation-related criteria

should be based on a concept which views traffic as a systemn.
The traffic situation can then be determined via the interaction
of the various specific forms of the components in the system.
The situation is delimited by objective geometric features

of the traffic facilities, the quality of the traffic facilities
with regard to guiding road users, the regulation of the

traffic flow, the traffic task set by this and temporal limits.
As a rule, specific types of behaviour by road users should

be anticipated when designing traffic facilities. A comparison
between the behaviour anticipated when designing the facility
with the acutal behaviour reveals situational features of

events in traffic which serve as indicators of "unsafety".

These can then be used for forming situation-specific safety

ceriteria.

Situation-specific considerations are also contained in orienta-
tion concepts for the road network, These distinguish between

three different levels of action:

orientation within the network
guidance through features of a traffic facility

regulation of traffic behaviour.

A general concept of traffic behaviour can be derived from
this and similar approaches. When simplified, this can be
taken to include the plan of the action, the preparation

of the action and the execution and monitoring of the action.

The influencing variables of the behaviour or action may
be assigned conditions which endanger safety and which vary
according to the situation, thus requiring different measure-




ment procedures.

DANGEROUS BEHAVIOUR

Dangerous behaviour in traffic may be characterised by "ecri-
tical" incidents:

- Speeds, decelerations or accelerations which are inappropriate
to the situation

- driving manoeuvres which are inappropriate to the situation

~ distances between vehicles which are inappropriate to the
situation

- driving problems

- infringement of traffic regulations

- traffic conflicts.

The critical incidents may be dangerous to different degrees.
This is determined by the accompanying (largely unknown)
likelihood of the incident developing into an accident and

the severity of the accident which may be expected in each
case, It is difficult to determine the type or number of

the critical incidents to be ascertained for each case in

such a way that they correspond to the economic operational
limitations as determined by the function of the investigation
in question.

Possible starting points for the situation-related safety
measures emerge from characteristics of the movements of

road users in a specific area of observation:

- Speeds
Critical time-distance relations where safe encounters
between road users become "unsafe" must be given for specific
constellations in traffic situations. Any act of exceeding
a situational limit value for speed would be considered
a critical incident.




- Lines of movement
Road structures and road markings define carriageways and
lanes which determine general and safe lines of movement.
These theoretical lines of movement do not necessarily
have to concur with those which are ideal from the point
of view of the dynamics of driving. Any act of leaving the
theoretical line under very specific spatial and temporal
conditions may be termed a critical incident.

- Distances (spatial and temporal)
During interaction between road users, the distances main-
tained between road users - whether temporal or spatial
-~ may fal% below which are values which are inappropriate
for the situation. The degree of inappropriateness may be
determined from the amount of space and time required to

compensate for chance or unpredictable changes in behaviour.

- Driving problems
These are recognised through uncontrolled vehicle movements
and the exceeding of situational speed limits, through
dangerous driving below critical 1limit wvalues, by vehicles
leaving their lanes or by driving in the wrong direction.

- Infringements of traffic regulations
Infringements of road traffic regulations are often critical
incidents which only lead to accidents on rare occasions,
However, they are useful for characterising the specific
problems in a situation which are related to the needs

of road users.

- Traffic conflicts
A traffic conflict is a visible critical incidient in which
road users come so close to one another (both from the
point of view of space and time) that a collision bécomes

increasingly likely. By way of example, a conflict may be




shown by critical manoeuvres such as sudden changes in

speed and direction which are aimed at avoiding a collision,

Behaviour-oriented observations, counts and measurements
will refer to road users, vehicles or driver-vehicle systems.
A system-oriented investigation must then attempt to differ-
entiate between the features which have been ascertained

and allocate them to the system components and functions
accordingly. It follows that, when ascertaining incidents

and critical incidents in road traffie, all relevant informa-
tion must be co-ordinated with regard to time, location,

the parties involved and situational conditions.

VALIDATION

However, critical incidents as situational safety measures
nmust be theoretically, quantitatively and empirically examined
with regards to their relationship to the construct "road
safety" (which it is not possible to measure directly) and

to the accident sequence, Accident data present the most
important points of reference here, although they are not

the only criterion. In order to improve the preconditions

for the validation, the eritical incidents, characteristics
and accident data must be recorded and processed in an objective,
reliable and representative manner which is specific to the
situation.

With regard to the testing of the validity of the non-accident
measures and their theoretical preconditions, it would appear
expedient to

- compare measurable patterns in traffic behaviour with respect
to movement, speed and interaction with corresponding patterns
for accident cases,




- use temporal characteristics, relations, series and distribu-
tions for comparisons,

~ summarise comparable situations into categories and thus
obtain data on accidents and critical incidents which enable
a quantitative analysis,

- concentrate validation on situation-specific accidents.

DIAGNOSIS OF DANGER AND EVALUATION OF MEASURES

Situational safety measures which have been found to be valid
and useful may be used to diagnose danger and evaluate the
effectiveness of measures. There is an urgent need for these
safety measures to be used for such purposes. The diagnosis
of dangers must enable possible dangers and their conditions
to be deduced before an accident occurs.

Approaches for the situation-related diagnosis of dangers

are given in the recommendations for official analyses of
accident black spots (elimination of accident spots) and

the technique of traffiec conflict, which is primarily used

in research. In addition, the evaluation concepts "positive
guidance" and "accident surrogates" which have been developed
on behalf of the United States road authorities contain a
wealth of information and ideas on the form and content of
analyses to dlagnose dangers.

Results of more recent studies indicate that the use of the
concept "road behaviour setting"” would prove useful for the
purposes of diagnosing dangers., This concept brings together
the conditions of the traffic facilities and the behaviour

of road users in different circumstances., It also allows

the spatial and temporal delimitation of situations into
examinable units and allows behavioural patterns which charac-
terise the traffic flow and road safety to be recognised

and explained. In addition, any diagnosis of dangers must




also consider the question of "safety reserves" which - as
defined in temporal and spatial terms - must be available

in order to be able to compensate any unexpected incidents,
disruptions or environmental influences, Finally, questions

of subjective safety, full consideration of possible dangers
(assessment) and the temporal distribution of specifiec incidents
in road traffic must also be taken into account.

Evaluation research in the sense of research into the effective-
ness of a measure involves the identification of the intended
effects and side effects of the measure and an explanation

of the connection between measure (cause) and effect. A dis-
tinction is made here between "formative" and "summative"
evaluations. Formative evaluation involves the collection

and evaluation of information before and during the development
of measures. Summative evaluation refers to the collection

and evaluation of information in order to assess whether

the implemented measures have achieved the desired effects

and to determine which other effects have been produced in

the process. The principle aim of local safety measures should
be to reduce the number and consequences of accidents in

the area affected by the measures and in the system as a

whole. Since it is only the end result (product) of a measure
which is measured when monitoring an accident, this form

of evaluation is known as "product evaluation™, The evaluation
of measures cannot simply rest content with determining the

end result, but must also establish how this result came

into being. If one examines how the intermediate alms - which
should be laid down in the safety concept on which the measure
is based -~ are reached, this represents a check on the process
initiated by the measure with the aid of situational parameters;
this is known as "process evaluation". In addition to determin-
ing the areas affected and monitored and considering temporal
aspects, practical effectiveness checks also raise the question
of the determination of theoretical and limit values; in

this connection, one of the prime needs is the development




of criteria of behaviour in traffic which is appropriate
to the situation.

COLLECTION, COMPILATION AND INTERPRETATION OF THE PARAMETERS

However, conclusions on dangerous conditions and concrete
dangers can only be made by combining the variables which
describe the traffic process with the framework measures
relating to construction, operation and traffic, and with
measures relating to road users and means of transport. Pro-
cedures are available for collecting information connected
Wwith situation-related safety criteria and for assessing
dangerous conditions. Depending on the starting position

and on the purpose of the assessment, these procedures range
from assessments based on the general state of‘knowledge,
inspection of specific traffic spots and analyses of weak
points through to complicated traffic surveys and investiga-
tions accompanying drivers as part of detailed studies to
diagnose danger and monitor effectiveness. For reasons con-
nected with the economics of research and the techniques

of assessment, a decision will have to be made - based on
the purposes of the individual investigation - as to which
measures and which combinations of measures are suitable

for characterising the level of safety most accurately. Pos-
sible methods of measurement include a simple counting pro-
cess without use of special measuring units, local traffic
measurements, the use of film cameras and video recorders,
measurements taken by specially equipped vehicles and either
stationary observations or observations made while accompany-
ing drivers.

The measures and values obtained should then be specifically
combined and interpreted during a hypothetically based situa-
tion analysis. Here, "interpretation" means assessing the

level of safety for the period of time and space under observa-




tion, whereby the determination of concrete dangers, of the
dangerous conditions and safety reserves must be included.

In doing this, the observed and measured values must be set
in relation to limit values which mark the transition from

a safe process to a dangerous cne. Particular importance

must be attached to determining limit or theoretical values
which present a number of difficulties with regard to content

and method.

RECOMMENDATIONS FOR FUTURE RESEARCH

Future research investigations in this field will examine
situation-specific interactions between traffic facilities,
the traffic environment and the behaviour of road users (in-
cluding fehicles). Concepts will need to be developed which
use the term "safety" in a context which, in addition to
accidents themselves, alsc incorporate dangers, risks and
their conditions. The project group therefore recommends
that the following subjects be dealt with on an interdis-

ciplinary basis:

improvements to the situation-specific conclusions drawn .

from accident analyses.

~ the selection and validation of situation-related safety

measures.

-~ the evaluation and operationalisation of models for situation-

related behaviour in traffic.

- the determination of theoretical and limit values which
characterise a traffic process appropriate to the situation.

- model studies with situation-specific measures related to

the diagnosis of dangers and the monitoring of effectiveness,
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