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Abstract
This paper presents the results of an experiment that collected proximity data of motor traffic
overtaking cycle traffic with and without cycle lanes using an instrumented bicycle and controlling
for confounders including horizontal and vertical geometry and volume and speed of traffic, and this
presents an enhancement on previous research and evidence from campaign groups. A
comparison between the overtaking proximity of motor traffic to the bicycle, on roads both with and
without cycle lanes, is made to establish whether any significant differences exist. The data
collected also allow the characteristics of the overtaking vehicles to be examined, to ascertain
whether the proximity of overtaking vehicles differs for drivers of different vehicles.
The results help to determine whether the installation of cycle lanes is an appropriate way to
increase the separation between cycle traffic and motor traffic, with a greater separation likely to
reduce the risk of accidents. Recommendations are drawn on circumstances where cycle lanes
may be inappropriate and whether drivers of particular vehicle types should be targeted for driver
safety campaigns.
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Previous work

In a survey using an instrumented bicycle on roads in Bristol and Salisbury, Walker (2007) found
that the further out the cyclist, the less space is received from overtaking vehicles; drivers generally
pass closer to a helmeted cyclist; and drivers of buses and heavy goods vehicles pass closer than
other types of vehicle. He recommended that the effect of on-road cycle lanes be investigated, and
this demands that proper attention is given to available road width.
As part of work for the Warrington Cycle Campaign, Owens (2005) asserts from photographic
evidence that cycle lanes have the effect of reducing overtaking distances.
The work presented here uses an instrumented bicycle to measure the passing distance of
vehicles to a cyclist along six sections of road, that is with and without cycle lanes with posted
speed limits of 30mph, 40mph and 50mph.
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Objectives and hypotheses

The objectives of the work are to determine whether:
•

the installation of cycle lanes is appropriate to increase separation between cycles and
motor vehicles; and whether

•

drivers of particular types of motor vehicle overtake cycles at closer proximities.

It is hypothesised that there is no difference between the overtaking distance given to cyclists by
motorists on roads with and without on-carriageway cycle lanes. It is also hypothesised that there is
no difference between the overtaking distances given to cyclists by different vehicle types on roads
with and without on-carriageway cycle lanes.
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Methodology

The bicycle was fitted with a video camera facing in an orthogonal direction to the direction of travel
as shown in Figures 1 and 2.
Figure 1 The Instrumented bicycle

Figure 2 The video camera and recording device

Figure 3 shows the method of calibration of the video camera for distance measurement.
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Figure 3 Calibration of the video camera
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Originally, an ultrasonic measuring device was to be used. The method of proximity data collection
required modification as a result of technical issues with the ultrasonic measuring device. The
alternative method used made use of the available equipment. The video camera was angled so
that the road to the right of the cyclist could be viewed as well as overtaking vehicles. Distances
from 200 millimetres to 2200 millimetres were measured on the ground in increments of 50
millimetres whilst the bicycle was in an upright position and video footage taken using the video
camera.
The footage was viewed on Windows Media Player 11 enabling a transparency to be placed over
the computer screen to create on an OHP slide which indicated the position of objects in relation to
the bicycle. Using footage of overtaking manoeuvres collected whilst cycling on roads both with
and without cycle lanes and using the front wheel of the vehicle as a reference point, the
proximities of the overtaking vehicles could be established.
The bicycle was checked to ensure that it was calibrated correctly after each period of data
collection. This was done by lining up the bicycle in the same place as before and taking footage of
the chalk markings on the road. The footage was then checked against the transparency to ensure
that the markings on the road and the transparency were aligned correctly.
The sites for analysis were selected at different speed limits on roads both with and without cycle
lanes and on straight and fairly flat sections for ease of comparison. Sites with and without cycle
lanes were chosen on the same stretch of road. The stretches of road chosen controlled, as far as
possible, for confounders such as vertical geometry and volume and speed of traffic, so that the
stretches of road were as similar as possible with the exception of the presence or otherwise of a
cycle lane.
Site 1 was on the A6 at Cabus, near Garstang on stretches of road with a 50mph speed limit. The
average width of the cycle lane was 1.45 metres with an overall road width of 9.57 metres. In the
area without a cycle lane the overall road width was 9.64 metres. Figure 4 shows the two sites.
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Figure 4 A6 at Cabus, 50mph site (Site 1)

Site 2 was on stretches of Westgate near Morecambe in Lancashire, with a 30mph speed limit. The
average width of the cycle lane was 1.30 metres with an overall road width of 9.45 metres. In the
area without a cycle lane the overall road width was 9.49 metres. Figure 5 shows the two sites.
Figure 5 Westgate, Morecambe, 30mph site (Site 2)

Site 3 was on the A6 at Broughton, north of Preston on stretches of road with a 40mph speed limit.
The average width of the cycle lane was 1.45 metres with an overall road width of 9.57 metres. In
the area without a cycle lane the overall road width was 9.37 metres. Figure 6 shows the two sites.
Figure 6 A6, Broughton, 40mph site (Site 3)

It is instructive to consider the widths which might be left between a bicycle and a passing vehicle
based on width. Figure 7 shows a design diagram from Lancashire, the cyclists county, the design
guidance used by Lancashire County Council for designing for cycle traffic.

4

CSRG

CIARAN MEYERS and JOHN PARKIN: Do on
carriageway cycle lanes provide safer manoeuvring
space for cycle traffic?

September 2008
University of the
West of England

Figure 7 Lancashire design guidance on width

The guidance is based on Dutch guidance and suggests that a width of just over 1 metre passing
distance would be created on an 8.5 metre wide road. Considering a slightly different scenario with
equal width offered between bicycles and motor traffic, and based on a 9.5 metre road, then the
width would be as follows:
0.125
kerb to cycle
0.750
cycle width
1.380
cycle to car
1.800
car width
1.380
car to car gap
1.800
car width
1.380
car to cycle gap
0.750
cycle width
0.125
cycle to kerb
--------9.500 metre overall total width
This calculation suggests a possible passing distance of nearly 1.4 metres.
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Data analysis

Table 1 presents the passing distances for all vehicles for each site
Table 1 Passing distances for all vehicle
Mean Vehicle Distance (mm)
Cycle Lane

No Cycle Lane

Site 1

Site 2

Site 3

Site 1

Site 2

Site 3

All
1,517
vehicles

1,459

1,129

1,634

1,476

1,150

The interesting point to note is that all the passing distances are greater without a cycle lane.
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Table 2 Passing distance for cars and vans
Mean Vehicle Distance (mm)
Cycle Lane

No Cycle Lane

Vehicle Site 1 Site 2
Type

Site 3

Site 1 Site 2

Site 3

Car

1,520

1,435

1,128

1,704

1,474

1,283

Van

1,476

1,396

1,175

1,490

1,429

1,189

Numbers of observations for buses, powered two wheelers, Sports Utility Vehicles and Heavy
Goods Vehicles were so low that analysis on them by vehicle type was not possible. Again, the
striking feature of the results is that the gaps were always greater with no cycle lane.
At site 1, the car gap is 184mm larger and for vans is 14mm larger without a cycle lane.
44mm more gap than vans with a cycle lane and 214mm more gap without a cycle
difference between the overtaking distances of all vehicle is significant (p=0.008).
difference between the overtaking distances of vehicles with and without cycle lanes is
(p=0.039).

Cars offer
lane. The
Also, the
significant

At site 2, the car gap is 39mm larger and for vans is 33mm larger without a cycle lane. Cars offer
39mm more gap than vans with a cycle lane and 45mm more gap without a cycle lane. The
difference between the overtaking distances of all vehicles is not significant (p=0.443). The
difference between the overtaking distances of vehicles with and without cycle lanes is not
significant (p=0.503).
At site 3, the car gap is 155mm larger and for vans 14mm larger without a cycle lane. Cars offer
47mm less gap than vans with a cycle lane, but 94mm more gap without a cycle lane. The
difference between the overtaking distances of all vehicles is not significant (p=0.827). The
difference between the overtaking distances of vehicles with and without cycle lanes is not
significant (p=0.437).
There is a significant difference with and without cycle lane (p=0.061) and by vehicle type
(p=0.019) for Sites 1 and 2 pooled.
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Conclusions

It may be concluded that drivers generally give wider berths to cyclists on stretches of road without
cycle lanes. Cycle lanes therefore do not appear to provide greater space to cyclists. Vehicle
overtaking proximity also varies depending on vehicle type, and this confirms Walker’s finding.
These results should encourage further investigation into the effectiveness of cycle lanes in
separating cycle traffic from motor traffic. Surveys conducted as part of this research have also
suggested that cycle lanes reduce the perception of risk for both cyclists and drivers. This
increased confidence may actually increase risk, particularly if cycle lanes are narrow Cycle lane
widths in design standards may need to be reviewed. Differences in lateral separation may affect
risk of collision, but may equally affect perception of journey ambience for cyclists, which could be
just as important. Drivers of certain vehicle types may need to be targeted concerning overtaking
behaviour of cyclists
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