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Synopsis

This report summarises and describes a series of projects included in the Road Directorate
Bicycle Programme. This programme deals with the development of new types of design and
the assessment of current types of design

The Bicycle Programme is focusing on the safety of cyclists in urban areas only, as 9 out of
10 recorded accidents occur in cities.

This report consists of four parts, of which the first part outlines the general accident situation
i Denmark, with special emphasis on the safety of cyclists. Furthermore, a brief introduction
is given to the two analytical methods used in the projects, ie. accident investigations and
video recordings of behaviour patterns.

The second part deals with the safety of cyclists at junctions, where new lay-outs of 4-way
Junctions controlled by traffic lights, and T-junctions controlled by give-way markings, have
been developed and tested. It has proved that by reducing the lateral distance between drivers
and cyclists, and by demarcating the conflict zone clearly, it is possible to modify road-user
behaviour in a way that can be expected to improve road safety. It was also demonstrated in
an individual project that recessed stop lines in vehicle lanes at junctions controlled by traffic
lights, together with extended cycle paths, significantly reduced the number of accidents
involving cyclists travelling straight through the junction and drivers turning to the right.

The third part deals with the safety of cyclists on stretches of roads between major
intersections. The safety of cycle lanes is studied and new lay-outs at bus stops are tested. The
construction of cycle lanes reduces the total number of accidents to cyclists by approximately
35% and the total number of accidents involving casualties by 40%. It was demonstrated that
at bus stops an increased distance between bus passengers alighting from a bus and cyclists,
as well as more visible marking of the conflict zone, do change cyclist behaviour in a way
that is assumed to improve road safety. However, it has not been possible to change the
behaviour of bus passengers.

The fourth part briefly describes other Danish and foreign studies of cyclist safety. In this
part, a comparison is made between the recent study of cycle paths described in Part 3 and
two earlier Danish studies of cycle path safety.

Finally, advice is given on how cyclist safety can be improved in specific areas of the road
network and, in conclusion, a description is given of further research.



Part 3. Road safety of cyclists on road stretches

Chapters 6 and 7 deal with the safety of cyclists on stretches between junctions. The
road-safety effects of cycle lanes established in urban areas are described in Chapter 6.
Moreover, 3 new designs for cycle paths at bus stops are presented in Chapter 7.

The safety effects of cycle lanes have been analysed through the comparison of accidents
occurring before and after the construction of a cycle lane and through comparison of the
accident risk on stretches with cycle lanes, cycle paths and stretches without cycle
installations. The study of the effects of cycle lanes is limited to stretches between junctions.
However, minor junctions, such as driveways, filling stations, car parks, etc., are included.

On urban stretches that have cycle paths, the major part of accidents between cyclists and
pedestrians happens at bus stops."” Against this background, 3 new designs for cycle paths at
bus stops have been developed. Their primary purpose is to make the conflict area visible, to
clarify as far as possible who must give way and, finally, to be inexpensive in terms of
installation and maintenance.
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6. Road-safety effects of cycle lanes on stretches between junctions in
urban areas

Over the past 10 years, cycle lanes in Denmark have in many cases been used as an
inexpensive way of promoting the safety of cyclists and easing their passage. This has been
done in spite of the fact that the road-safety effects of cycle lanes in urban areas have never
been studied in Denmark.

In this project, the road-safety effects of cycle lanes on stretches between junctions are
investigated. Minor junctions to driveways, filling stations, etc., are included. The study is
hased on before and after analyses of accidents on stretches on which cycle lanes have been
installed after 1984. In the following, this is called the "before/after study". Similarly, a
comparison was made of accident risks on stretches with cycle lanes, cycle paths and without
cycle installations; this part is called the "lane/path/without study".

In the before/after study, a comparison is made of the numbers of accidents occurring over a
period of up to 5 years before and after the installation of a cycle lane.

In the lane/path/without study, a comparison is made of the accident risk on chosen road
stretches where the average annual daily traffic (ADT), ribbon development and speed levels
are similar, but where cycle lanes, cycle paths or no cycle facilities are installed.

The input data for the lane/path/without study was obtained on 59.3 km of stretches with
cycle lanes, 25.3 km of stretches with cycle paths and 34.7 stretches without cycle facilities.
Only cycle lanes and cycle paths of at least 100 m have been included.

The before/after study uses the same cycle-lane stretches as the lane/path/without study.
However, cycle lanes constructed before 1985 have been excluded. T'he reason for this is that
the traffic statistics in the study are from 1991, and they have been used in interpolated form
for the before period (the length of which was 5 years). Here, it was considered that
interpolation to before 1980 would give an altogether too great level of uncertainty.

In the before/after study, a comparison is made of the actual number of accidents after
reconstruction and the number forecast for the same period. The forecasts were calculated on
the basis of accidents occurring during the before period, with correction for the general
accident trend. The general accident trend was calculated on the basis of accidents occurring
during corresponding before and after periods on 45 control stretches that resemble the
cycle-lane stretches but that lack cycle installations. The control group is identical to the
stretches without cycle installations of the lane/path/without study.
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